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ENCYCLOPAZDIA BRITANNICA. 


SURVEYING. 


Surveying. yy HE system of rules and operations by which the rela- 
— 


tive position of any number of points in a tract of 
country may be determined, so that it may be delineated on 
a plane surface, is called surveying. When the extent of 
country is not great, the subject involves little difficulty; but 
when a kingdom, such as Britain or France, is to be sur- 
veyed, in addition to some of the more profound theories of 
pure mathematics, the aid of astronomy, and other branches 
of natural philosophy, is required; but such an extensive 
view of the subject will not be expected in this work. 

As a surveyor has perpetual occasion for calculation, it 
is necessary that he be thoroughly master of arithmetic, and 
understand the nature of logarithms, the use of logarithmic 
tables, and algebraic notation. As it is his. business to in- 
vestigate and measure lines and angles, aud to describe 
them on paper, he should be well acquainted with the ele- 
ments of geometry and trigonometry, and with the applica- 
tion of their principles to the mensuration of heights, dis- 
tances, and surfaces. In particular, he should be familiar 
with the best practical methods of solving the ordinary geo- 
metrical problems, and should be expert in drawing lines 
and describing figures. He should know something of the 
principles of geology, optics, and magnetism, and possess 
some skill in drawing and painting. 

dn a survey, the most remarkable objects, such as the 
summits of hills, spircs, towers, &c. must be chosen as sta- 
tions, and, if necessary, marked by signals. These must 
be considered as joined by straight lines forming a chain 
of triangles, cach connected with all the others. The angles 
of the triangles should neither be very acute nor very ob- 
tuse; their sides should be as long as possible, so as to ad- 
mit of two of the stations, at the angles, being seen from 
the third: the nearer each triangle approaches to the equi- 
lateral form, the better. The thrce angles of each triangle 
should be measured, if possible, for although two of them 
be sufficient to determine the third, yet it will conduce to 
accuracy if all the three be taken; and if their sum hardly 
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differ from 180°, it may be supposed that they have been Surveying. 
correctly determined. The principal points should also be —~y--” 


intersected as much as possible by lines from different sta- 
tions, to ascertain whether different data give the same po- 
sition. 

A theodolite is the most convenient instrument for mea- 
suring the angles, because it gives them at once reduced 
to the plane of the horizon. When a sextant is used, the 
angles, if out of that plane, must be reduced to it by cal- 
culation. 

Supposing a proper disposition of the triangles to have 
been made, when their angles are known, if a side of any 
one of them were also known, then the sides of all the others 
might be found by calculatien, and a plan of the country 
constructed. Therefore, a side of one of the triangles must 
be taken as a base, and measured with great care, for upon 
this the just determination of the absolute length of all the 
other lines depends; and if the survey be extensive, it will 
be proper to assume another base, called a base of verification, 
and compare its measured with its calculated length. The 
base should be as long as possible, and lie on a flat surface; 
if it is not perfectly level, its slope must be measured, and 
its horizontal length calculated. In ordinary cases, the 
base may be measured by a chain or tape, but more accu- 
rately by stretching a rope, 100 yards or more, tight in its 
direction, and applying repeatedly to it a twenty-feet deal- 
rod. <A pin may be stuck in the rope at the fore-end of 
the rod, each time it is removed, and before the rope is 
removed to a new position: a point directly under the end 
of the last rod may be marked on the top of a peg fixed 
in the ground. In the trigonometrical survey of Britain, 
which has been going on ever since 1784, under the direc- 
tion of the Board of Ordnance, an original base of about 
five miles was measured three times over, first with twenty- 
feet deal-rods, then with glass rods of the same length, 
and at a later period by a hundred feet steel chain of a 
particular construction. Several bases of verification have 
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heavenly bodies; so that the apparent elevation of a_re- Surveying. 
mote object is always greater than its true elevation. This =~ 
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Surveying. also been measured. The labour and ingenuity exerted in 
—"~y-—" these operations have been very great. 


As, generally speaking, all bodies expand by heat and 
contract by cold, a rod or chain varies in absolute length 
as it varies in temperature. A steel rod at the tempera- 
ture of water boiling is the one thousandth part longer than 
at the temperature of water freezing. Hence, when great 
accuracy is required, the temperature of the measure must 
be noted, that its precise length may be known. 

When the sides of the primary triangles are known, they 
serve as bases by which the situation of objects near them 
may be determined. In this way, the position of any num- 
ber of points in a road, or the course of a river, also the 
situation of towns, country-seats, the boundaries of enclo- 
sures, and every feature of a country, may be found, and 
laid down in a plan or map: and to construct it with accu- 
racy, the principal points should be laid down by their cal- 
culated distances from each other, rather than by the mea- 
sures of the angles formed by the lines joining them, because 
a point may be more correctly laid down by the intersec- 
tion of two arcs of circles, than by that of lines which 
make given angles with a third line. 

A small extent of the earth’s surface may be regarded as 
a plane, and lines perpendicular to it as parallel to one an- 
other.. However, in an extensive survey, such as that of 
Britain, the curvature of the earth must be taken into ac- 
count, and then its figure and magnitude enter as elements 
into all the calculations. 

This connection between the figure of the earth and 
the magnitude and position of lines traced on: its surface 
affords, reversely, the means of determining the former 
when the latter are known: so that such surveys, besides 
their immediate object, are applicable to the solution of the 
still more sublime problem of finding the magnitude and 
figure of the earth itself. 


Of Terrestrial Refraction. 


It is a matter of experience, that the rays of light pro- 
ceeding from the heavenly bodies are bent from their 
original rectilineal direction in passing through the atmo- 
sphere. A ray inits progress may be considered as passing 
through a very great number of thin s¢rata of air, which 
are denser the nearer they are to the earth; and these, by 
their action on the particles of light, bend the ray down- 
wards, so that, in fact, its path is a curve line concave to- 
wards the earth, and situated in a vertical plane passing 
through the luminous object and the eye of the observer. 

To understand the nature of this effect, let AB (fig. 1) 
represent a portion of the 
earth’s surface, and DFG the 
upper boundary of the atmo- 
sphere : a succession of par- 
ticles of light from the sun 
or a star S, proceed on a 
straight line, until they arrive 
at F; afterwards, in their 
passage through the atmo- 
sphere, their path is gradually 
bent into the curve FE, so 
that when they reach the eye at E, the object S appears as 
if it were at S’, in the direction of a straight line which 
touches the curve at E. 

This bending of the ray is called refraction ; it increases 
the apparent elevation of the heavenly bodies above the 
horizon, except when they are in the zenith, and in that 
position there is no refraction. 

The rays of light, by which terrestrial objects are render- 
ed visible, are, in their passage through the atmosphere, 
bent downwards, exactly as those proceeding from the 
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incurvation is called ¢errestrial refraction; in the case of 
the heavenly bodies, it is astronomical refraction. 

Terrestrial refraction varies with the state of the atmo- 
sphere, so that an object appears more elevated at one time 
than at another: the displacement, however, is always in 
a vertical plane, but never sensibly in a horizontal direc- 
tion. How it may be found for any case will appear from 
the following problem. 


Pros. I. 


Having given tlie apparent positions of two remote stations, 
as seen from each other at the same instant, to determine 
the error produced by refraction. 


Let A and B be the stations (fig. 2), and C the earth’s 
centre ; draw the lines CA, CB, and produce them towards 
Z and V, the zeniths of the 
stations ; join AB; then the 
true zenith distance of B, as 
seen from A, is the angle 
ZAB, and the true zenith 
distance of A, as seen from 
B, is the angle VBA. These, 
however, cannot be directly 
measured, for, by refraction, 
the point B, as seen from A, 
appears elevated to the posi- 
tion 6; and the point A, as 
seen from B, is elevated to 
the position a. The errors, 
then, produced by refraction 
are the angles AB and aB A, and these will be nearly equal, 
if the angles be observed at the same instant, which may 
be done by setting two watches to the same time, or mak- 
ing a signal at one station so as to be seen from the other. 

Put the greater apparent zenith distance ZAb = d, 

the lesser VBa=@, 
the refraction BAB = aBA = 
the angle C at the earth’s centre =C. 

Then ZAB= ABC + C, and VBA=BAC+C (Grom. 
23, 1), therefore ZAB + VBA =ABC + BAC+C+(C. 

But ABC + BAC + C= 1809, 
therefore ZAB + VBA = 180° + C. 
Again, ZAB = ZAb+ bAB=d + 7, 
VBA =VBa + aBA=d'+ vy 
therefore ZAB + VBA =d + d+ 2. 

Put the two values of ZAB + VBA equal to cach other, 

and we have 


d+ d' + 2r = 180° + C, and 2r = 180° + C—(d+ a’), 
and r = 90° + 1C—1i(d+d). 

£x. In the British survey, on Wisp Hill and Cross Fell 
are two stations in a triangle, which connects the north of 
England with the borders of Scotland. Their distance is 
computed at 235,018°6 feet = 44°51 1 miles, this corresponds 
on the surface of the earth to an arc of 38’ 33"7. From 
Cross Fell, Wisp Hill was seen depressed 30’ 48” below the 
horizon, and from the latter place the former was found 
to have a depression of 2’ 31”. Here we have 

d = 90° 30’ 48", a’ = 90° 2°31" C=39) 337 ; hence 

r= 90° + 4C—L d+ d) = 2% 37". 

In this case the error produced by refraction is nearly 
75th of the arc intercepted between the stations. Dr Mas- 
kelyne reckoned it to be zoth. Delambre and Legendre, 
French mathematicians, estimated it, the former at th, 
and the latter at pyth; and Col. Mudge, by numerous and 
correct observations, found its medium value to be about 
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remote objects: it must then be placed at a point near the Surveying. 
station, and the angles taken at that point must be correct- ~~~" 


In the examples of the mensuration of heights, the verti- 


—.-— cal line to be measured has been supposed to stand on the 


horizontal plane of the station, where the angle of eleva- 
tion was taken ; but in estimating the difference between 
the heights of two stations which are at a considerable dis- 


tance from each other, this is not exactly true: in such a | 


case it is necessary to correct the observed vertical angle, 
on account of the earth’s curvature. 


Pros. II. 


Having given the distance between two stations, and the 
elevation or depression of the one as seen from the 
other, to determine the correction to be made in the ver- 
tical angle on account of the earth’s curvature. 


Let A and B be the two stations (fig.3), and C the earth’s 
centre. Draw the horizontal line AH in the plane of the 
triangle ABC, then 
BAH will be the ap- Fig. 3. 
parent angle of ele- H 
vation or depression e. 
of B, according as it H~}—— 
is above or bdlong eis —— 
the horizon of A. 

Take CD = CA, 
and join AD; the 
line BD is the dif- 
ference between the 
heights of the sta- | 
tions A and B, and ‘ 
to determine BD, 
the vertical angle BAD must be known; now this angle 
differs from the apparent elevation BAH by the angle HAD, 
therefore HAD is the correction of the vertical angle, de- 
pending on the earth’s curvature. 

In the isosceles triangle ACD, the sum of its angles, that 
is, 2CAD + C, is equal to two right angles (Grom. 11 and 
24, 1), and therefore CAD + 3C = one right angle; but 
CAH is a right angle, therefore CAH = CAD + 4C, and 
taking away the common angle CAD, there remains HAD 
=1C. Hence the correction on account of the earth’s 
curvature is half the are intercepted between the stations. 

Cor. If the station B be above the horizon, as seen fron 
A, the corrected vertical angle will be the sum of its appa- 
rent elevation and half C, the angle contained by the ver- 
ticals passing through the stations ; but if B be below the 
horizon, then it will be the excess of half C above the ap- 
parent depression. 

Ex. In the British trigonometrical survey, the distance 
between the stations on Wisp Hill and Cross Fell was 
found to be 235,018°6 feet, which, reckoning 60944 feet to 
a minute, corresponds to 38’ 337 on the earth’s surface. 
From Wisp Hill, Cross Fell appeared depressed below its 
horizon 2’ 31”; but, by a corresponding observation at the 
other station, the error arising from refraction was estimated 
at 2'37"3. Hence the difference between the heights of 
the stations is required. 

Let A be Wisp Hill, B Cross Fell. The observed de- 
pression HAB was 2’ 31”; but as the line AB was elevated 
21 B7"'3 by refraction, the correct value of HAB was 2’ 31” 
46 2' 37-3 = 5! 8"3. This subtracted from HAD = 3C 
= 19’ 168, leaves 14’ 8"5 for the vertical angle BAD. 
And because in the triangle BAD the angle D is almost a 
right angle, therefore BD will be found by this proportion ; 
rad.: tan. BAD (14/8"5).: AD (235,018°6): BD= 966:8 feet, 
pd height of the station on Cross Fell above that on Wisp 

ill. 

On a survey, it will sometimes happen that the instru- 
ment cannot be conveniently placed at the very centre of 
a station, in order to determine the angles subtended by 
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ed by calculation, so as to reduce them to the centre. How 
this may be done is shown in the next problem. 


Pros. III. 


To reduce an angle taken out of a station to the centre of 
the station. 


Let C be the centre of a permanent station (fig. 4), where 
the angle ACB, subtended by 
two remote objects A and B, is 
to be determined; let O be a A 
given point at a little distance, 
where the instrument is placed, 
and the angle AOB actually 
measured; then, having given 
the distance CO, and the an- 
gles COA, COB; also the dis- 
tances CA, CB, or at least their 
values nearly, it is required to 
find the difference between the /\ 
angles ACB, AOB. os 

Let I be the intersection of endl 
ACand BO; and because the 9 
angle AIB is the sum of ACB and CBO, also the sum of 
AOB and CAO (Geom. 24, 1); therefore 

ACB + CBO = AOB + CAO, 
and ACB — AOB = CAO — CBO. 

Now, in the triangles COA, COB, 

CA:CO::sin, COA: sin. CAO, 
CB: CO:: sin. COB: sin. CBO. 

From these proportions, the angles CAO, CBO may be 
found, and their difference, which is also the difference of 
the angles ACB, AOB will be known. . 

It is useful in practice to have a formula that expresses 
the difference of the angles BCA, BOA in minutes of a 
degree. For this purpose, put the angles 
ACB = C, AOB = O, BOC =v; then COA =O 40; 
also put the lines CA = m,CB=2, OC =d; 
then the two proportions become 
m:d::sin.(O + v):sin. CAO; n:d::sin. v: sin. CBO; 


Fig. 4. 


nega are 


hence sin. CAO =< sin. (O + v), sin. CBO = " sin. v. 


But small angles being almost proportional to their sines, 
it follows that the number of minutes in the angle CAO 
sin. CAO 


will be —— ; 
sin. | 


nearly ; and in like manner the number 


of minutes in the angle CBO will be a a 


nearly ; 
therefore 
in. dsin. 
cao = 282 (0 +) cRo = 2, 
m sin. 1’ nm sin. 1’ 


hence, since CAO — CBO = C — O, we have 
C—O= 


nsin. 1’ 


This is the correction of the angle O expressed in mi- 
nutes of a degree ; in its application, attention must be paid 
to the signs of sin. (O + v) and sin. v, agreeably to the 
rules laid down in Arithmetic of Sines, ALGEBRA (225). 

A different and more simple expression for the correc- 
tion of the angle O may be found as follows: 

Let a circle be described about the triangle ABC, meet- 
ing BO in H, and join CH, AH. Let the angles BCA, 
BOA, BOC, and the lines CA, CB, CO, be denoted by 
the same letters as before ; and in addition, put the angle 
BAC = A. 
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Because 
C—O (=BCA— BOA)= BHA—BOA (Grom. 24, 1), 
and HAO = BHA— BOA, 
therefore C—O = HAO. 
In the triangle OHC, sin.CHO or CHB: sin. HCO::CO: HO; 
and in the triangle OHA, HA: HO:: sin. HOA: sin. HAO. 
Remarking now that CHB = CAB = A, and that HCO — 
CHB — COB = A —», also that HA and CA = ™m are 
nearly equal, these proportions may be expressed thus : 


sin. A: sin.(A—v)::d HO, 
m :HO ::sin. O: sin. HAO; 
hence HO = ak as ae 
sin. A 


(A —v) sin. O 

1 er yy, ae 
But, on account of the smallness of the angle HAO, the 
sin. HAO 

sin. 1’ 


ond setae 8 xan O_ dain. 


number of minutes it contains will be nearly ; 
therefore, because C—O = HAO, we have, in minutes of 
a degree, 


dsin. (A —v) sin. O 


msin. A sin. I’ 


This expression for the difference of the angles C and 
O is not quite so accurate as the former, yet, in practice, it 
is near enough the truth. It requires that approximate 
values of the distance AC and the angle BAC be known; 
the distance d should, however, be accurately determined. 

It is obvious that if the instrument were placed at H, in 
the circumference of a circle passing through A, B, C, the 
observed angle AHB would then be equal to the angle C 
at the station. ‘This may be done by moving it along OB 
until the angle CHB is found to be equal to CAB, and then 
no correction is wanted. 

Ex. In a survey, A, B, C are three stations, and AB — 
6196 feet. At A, the angle BAC = 63° 44’, and at O. a 
point 11°5 feet from the centre of the station C, the angle 
AOB = 45° 42’; the angle COB = 50° 18’... Hence it is 
required to find the angle ACB. 

The angle ACB will be nearly equal to AOB = 45° 42, 
hence CBA = 70° 34/ nearly. In the triangle CAB we 
have now approximate values of all the angles, and a side 
AB; hence (by the first case of oblique-angled triangles) 
BC = 7763, and AC = 8164: feet. 

To apply the formule for reducing to the centre, we have 


C—O= 


m = 8164 O = 45° 42' O+v=96° 0 
n = 7763 v — 50 18 A —v=18 26 
d =11°5 A=63 44 


to find C—O. The logarithmic calculation by the first 
formula may stand thus: 


d 1-060698 d 1-060698 
sin. (O + v) 9997614 sin.v 9°886152 
m.  \ Ar. Comp. 6:088097 n Ar. Comp. 6°109970 
sin. l’f log. 3°536274 sin. I’ flog. 3°3936274 

4/816 0°682683 3-918 0:593094 


Hence C—O = 4/816 —3"918 = 0°898 = 54” nearly ; 
this gives C = 45° 42! 54”, 


Calculation by the second formula. 

ee a aataehhe webs 1-060698 

Sin. (A — VU)... .cceeecesees 9-366075 

BIN» Oversasscarsesenseseernas 9°854:727 

m } 6-088097 

sin. A ~ Ar. Comp.log... 0:047331 

sin, 1’ 5 3°536274 
C—O = 0°898 = 54” — 1:953202 


The correction is positive, because the angle A —v is 


tity. 

When a theodolite is employed in surveying, the angles 
are taken at once in a horizontal plane; but when a sex- 
tant is used, the angles are measured in the planes of the 
objects, and if they are oblique, the corresponding horizon- 
tal angles are found by calculation. 


Pros. IV. 


Having given the inclination of each of two lines to the 
horizon, and the oblique angle they contain, to find the 
‘corresponding horizontal angle. 


Let AB, AC be the straight lines, which contain between 
them the given oblique angle BAC: in AV, a perpendicu- 
lar to the horizon, take any point 
H, and let a horizontal plane 
pass through H and meet AB, 
AC in B and C; join HB, HC, 
BC; then BHC is the horizon- 
tal angle corresponding to the 
given oblique angle BAC, and 
HAB, HAC the complements 
of the inclinations of the lines 
AB, AC to the horizontal planc. 
Put the angles HAB = b, HAC 
=, the given oblique angle BAC = A, and its corre- 
sponding horizontal angle BHC =H. 

Then, supposing AH to be the radius of a circle, and 
“> it is evident that in the right-angled triangles AHB, 
AHC, 

AB=sec. 6, HB=tan. b, AC =sec. c, HC = tan. c. 
Now, in the triangles ABC, HBC, by Trigonometry, 

AB* + AC? = BC? + 2AB x AC x cos. A, 
HB* + HC? = BC?+ 2HB x HC x cos. H; 

Hence, by subtracting equals from equals, and observing 
that AB*— HB* = AH?, and AC? HC? = AH2, we have 
2AH? =2AB x AC x cos. A— 2HB x HC x cos.H, that is, 

1=sec. 6 sec. e cos. A — tan. b tan. ¢ cos. H. 


Fig. 5. 
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F ; / aol l 
From this expression, after substituting and ——— 
cos. COS. ¢ 
sin. b sin. ¢ 
for sec. 6 and sec. ¢, also and for tan. 6 and 
' cos. b COS. ¢ 


tan. ¢, we get 
sin. 6 sin. ¢ cos. H = cos. A — cos. b cos. ¢. 

Now cos. H = | —2 sin.? 4H (AucEsra, 248), hence, 
by substituting and transposing, we get this other expres- 
sion, 

2 sin. b sin. e sin.? 4H = cos. b cos.c + sin. b sin.c — cos. A. 
Again, cos. b cos. ¢ + sin. & sin. ¢ = cos. (b—c) (239), 


and cos. (6 —c) — cos. A = 2 sin. se ae sin. 
ere (240) ; therefore, 


2sin. d sin.csin.2 4H = 2sin. siete grat sin. oe 


A cs 
If we put Hore = then AAO—9 _ 5, 
Aves (f= 
Sok c) == 's =), aad 


sin. 6 sin. ¢ sin.’ 4H = sin. (s —d) sin. (s—~c), 
and hence 
sin. JH = Me fos (s wie sin. (s—e) 
sin. 6 sin. ¢ 

Note. In this formula, the sines are supposed to be 
computed to arad. = 1, but in the table of log. sines, the 
rad. is a number of which the log. is 10; therefore, to 
adapt the formula to the table, we must divide each sine 


less than 180°, and therefore sin. (A —v) is a positive quan- Surveying, 
—_—_—_— 


SURVEYING. 5 
Surveying. to rad. = 1 by this number, so that calling the number R, _ 1 Surveying. 
—\—" we have at = be” and HC = cot. ¢ = an We have Nee ae 
‘ sin. (s — b) sin. (s—e 
sin. 4H = R ee eee ccs ove (1) sin. HBP = on — HP x tan. U; 
When the lines which contain the given oblique angle HQ 
have their inclinations to the ho- . sin. HCQ= tic = HQ X tan.c; 
izoptal plane less than 2° or 3°, ig. 6. 
ee en ay he Mey yp ite ’ nee 9 therefore, by adding, and observing that the sum of the sines 
conveniently apply. Inthis case, B of the angles HBP, HCQ, is, by reason of their smallness, 
instead of seeking the horizontal 2 almost equal to twice the sine of half their sum, that is, to 
angle directly, it is better to find its. Pie the sine of 3(H — A) = 3d, we have 
its difference from the oblique — 2 sin. 3d = HP x tan. b+ HQ x tan. ¢’. 
angle. a ' In this expression, substitute the values already found for 
To investigate a rule, let the HP and HQ, and the result will be 
horizontal triangle BHC (see last e b' 
figure) be applied upon the plane ¢ 3(tan. c’+- tan.) (tan. 5 + tan.;,)tan, ZA, 


of the oblique triangle BAC, so 

that they may still have a common base BC; join AH, pro- 
ducing it to K, and draw HP, HQ perpendicular to AB, 
AC. And because BHK = BAH 4+ ABH, and CHK 
= CAH + ACH, therefore BHC = BAC 4+ ABH 4 
ACH, and putting d for the difference BHC — BAC, we 
have 

d= ABH + ACH. 

Put 7 for AH, m for the angle HAP, and for the angle 
HAQ; then HP = rsin. m, HQ= rsin. 2, AP = 7 cos.m, 
AQ=r cos. n, and, by the formule of Art. (246) ALGEBRA, 
HP + HQ — sin. m-+ sin. 
AQ + AP ~ cos. 7 -+ cos.m 
HP — HQ _ sin. m— sin. n 


AQ— AP” cos. 2—cos.m = cot. (m+n) = cot. $A; 


therefore HP + HQ=(AQ + AP) tan. JA, 
HP — HQ = (AQ — AP) cot. 3A; 
and, by adding and subtracting, 


= tan. }(m + n) = tan. 3A, 


(2sin.dd= 


, 


—3}(tan. c—tan. U/) (tan.5— tan. Joot-$.| 


The approximation will be sufficiently accurate, and more 
simple, if we put the arcs instead of the sine and tangents, 
to which they are almost equal. The formula then becomes 

co +0? ec —b'\2 
a= ( ne ) tan. $A —( 5 ) cot. 4A. 

In this formula, the arcs or angles d, 0’, c! are expressed 
in parts of the radius. If we suppose the same letters to 
express the number of minutes in each, then, observing that 
an arc of I! = -00029888, in parts of the radius, we must 


(2) 


substitute d X ‘00029888, or, which is the same thing, nas 


d 


b i 
——— =a / 
3436 °° 3438 instead of U/ and 
ce’. This being done, and the quantities tan. $A and cot. 3A 
being divided by R, the radius, for the convenience of lo- 


instead of d, and similarly, 


_ AQ + AP % AQ— AP garithmic calculation, we have 
FIP 9 tan. SA + a tee cot. 3A, c'- U/\2 tan. JA e'—D'\? cot. fA 1 3) 
AQ + AP AQ— AP ma {(F ) ot ee: 2 ) Rf 3436" 
H a ° a a 2 ee ae . 1 ° 
Q 9 tan. 3A 2 cot. 3A Nors. We have supposed the angles 0’, ¢ to be both 


Supposing 6 and ¢ to denote the same things as in the 
general solution, put J’ for the difference between 6 and a 
right angle, and ¢’ for the difference between ¢ and a right 
angle, then J’ and ¢ are the inclinations of the sides of the 
given oblique angle to the horizontal plane. 

The lines BA, BH are nearly equal, because the one is 
the secant and the other the tangent of an angle nearly 
= 90°; and the same is true of the lines CA, CH; hence 
the points A and H will be near each other, and the angles 


elevations. If one be a depression, the formula will still 
hold true, provided the arc of depression be regarded as a 
negative quantity. This may be inferred from the position 
of the lines, also from the rules for the signs of the cosine 
and sine of an arc (ALGEBRA, 225). 

Ex.1. The angles of elevation of two straight lines, which 
contain an oblique angle of 64° 10’, are 6° 20’ and 8° 46/: 
Find the corresponding horizontal angle. 


In this case A = 64° 10 Log. calcu. by the Ist formula. 


ABH, ACH will be small, and BP = BH nearly, also 4 — 99°__ 6° 20’ — 83 40 sin. d N { 0:002659 
CQ= CH nearly; and since c=90 —8 46=81 14 sin.cf fy &- {1 0°005104 
y / Jo09. 4, 
BA = sec. 6 = cosec. b' = jeot. 2 + thn, 2)229 4 
2 2\ ALGEBRA ‘= 114 32 
b( (249); s—b— 30 52 sin. (s—5) 9710153 
ae ~ fms Bog, — ~ 
emt eee ae s—c= 33 18 sin(s—c) — 9-789590 
therefore, by subtracting, AP = BA — BH = tan. -- : Z)19'40 T5906 
2 sin. 4H 32° 22" 42” 9-728758 
In like manner it appears that AQ = CA — CQ= tan. fi The horizontal angle H= 64 45 24, the answer. 


These values of AP and AQ being substituted in the 
values of HP and HQ, we have 
c U 

tan. 5 -+ tan. 3 


t 


tan. — — tan. — 


As the ar. comp. of two logarithms are added, we ought 
to reject 20 from the sum, or 10 from half the sum; but the 
formula requires that 10, the log. of rad., be added to half 
the sum. As these operations compensate each other, both 


2 2 are here omitted. 
HP= 9 tan. 3A + 2 cot. 3A, Ex. 2. As an example of the second formula, let A 
a By rt by = 97° 36/; c’, an angle of elevation, = 1° 30’; 0’, an angle of 
tan. 5 + tan. 5 tan. 5 —tan. 5 depression, = 1° 6': Find the horizontal angle H. 
HQ= ib ils tan. 4A —s cot. 4A. Here dm ++ 90’, ee 66’, c -- v= 90h ce 66/ = 24/, c 
& — b' = 90! + 66’ = 156’.. The calculation by logarithms 


Now, in the triangles HBP, HCQ, because HB = cot. B’ 


may be thus: 


‘\ 


6 SURVEYING. 


Here 20 is subtracted from each sum, viz. 10 because of 
the ar. co. of the log. that is added, and 10 because the rad. 
is a divisor of each term of the formula. The calculation 
gives d= 0"048 — 1”549 = — 1-501 = — lV 30", a nega- 
tive quantity, and the required horizontal angle is 97° 36/ 
— 1’ 30” = 97° 34/ 30". 

Scuoiium. If a station be taken at a known hcight above 
a horizontal plane, and the oblique angles subtended by any 
number of objects be measured, also their depressions, the 
corresponding horizontal angles may be found by this prob- 
lem. Their horizontal distances may also be found, and 
their places laid down in a map of the country. 

When a tract to be surveyed has been covered with a 
series of triangles, so as to connect the principal points, and 
all the angles of each, and a side of one, are known, the sides 
of all the triangles may be found, and a plan made, by con- 
structing the triangles on the sides of each other; but in a 
plan constructed by this method, an error in the position 
of one triangle must necessarily affect the positions of all 
the others that depend on it. 

To avoid this inconvenicnce, we may dctermine the po- 
sition of a side of one of the triangles in respect of a meri- 
dian, or line drawn due north and south, by a compass, or 
more accurately by astronomical observations, and then cal- 
culate the distances of all the stations from the meridian, 
and also the distances from each other reduced to the di- 
rection of the meridian : from these, the position of each 
station may be laid down in the plan independently of the 
others, and also the direct distance between any two points 
may be easily found. The manner of proceeding will ap- 
pear from the following example. 

Let A, B, C, D, E, F, be six stations connected by four 
triangles ABC, BCD, BDE, EDF; 


the angles are Fig. 7, 
BAC = 79°20 CBD= 8920 jn 

ABC = 51 31 BCD= 69 28 

ACB = 49 9 BDC= 71 12 

sun = 180 sum = 180 

DBE= 45°28 EDF = 62° 3/ 

BDE= 72 3 DEF = 52 25 

BED= 62 29 DFE= 65 32 

sum = 180 sum = 180 


A side AB of one of the triangles 
is 4213 yards, and it makes with NS, 
the meridian, an angle of 62° 52’ at 
the point A. Find the points in 
which perpendiculars from the sta- 
tions cut the meridian, and the length of each perpendicular. 

Draw Bé, Ce, Dd, Ee, Ff perpendicular to the meridian, 
and Bn, Dg, parallel to it, forming the right-angled _tri- 
angles ABb, BCm, BDn, EDp, FDg. Because the angles 
of the four triangles ABC, BCD, BDE, DEF are given, 
and also AB, a side of one of them, the five lines AB, BC, 
BD, DE, DF may be found from AB and each other (by 
case 1, oblique-angled triangles). Their logarithms will be 

AB 3624591, BD 3°733559, DF 3:578533, 
BC 3°738255, DE 3°638690. 

In the right-angled triangle ABS, the side AB (or its 
log.) and the angle BAb = 62° 52’ are known; hence we find 
Ab = 1921-4, Bb = 3749-3 yards. 

If from ABm = 117° 8 (the sup. of BAS) the angle 


) 


Surveying. Log. Log. ABC=5l° 31’ be taken, there remains CBm = 65° 37’, Surveying. 
ee fe + OT 2158362 joi 3-784,190 Therefore, in the right-angled triangle CBm, the angles —~——— 
2 and the log. of BC are now known; hence we find Bm — 
tan. $A 10057777 t. dA 9:942223 —-2299°6, Cm = 4985°2. 
3438 Ar. Co. 6463694 3436 Ar. Co. 6463604 And if from CBn = 65° 37, CBD = 39° 20 be sub- 
0'-048 5679833 1-549 0190107 tracted, there remains DBn = 26° 17’... Therefore, in the 


right-angled triangle DBz, the angles, and the log. of BD, 
are known; and hence 
Bn = 48547, Dn = 2397°6. 

From BDg= 153° 43’ (the sup. of BDz) subtract BDE= 
72° 3, and there remains EDp = 81° 40’; then, in the 
right-angled triangle EDp, the angles, and the log. of DE, 
are known, and hence Dp = 630-7, Ep = 4306-1. 

Lastly, subtracting EDF = 62° 31’ from EDp = 81° 40’, 
there remains fF Dg = 19° 37’; and hence, in the right-angled 
triangle DFq, we find Dg = 3569-1, Fg = 1272-1. 

To determine the stations, we have now 


Yards. Yards. 
> 1 OEE Seger d 2 a ey | rl = 3749°3, 
Ac= Ab+ Bm= 4181:0, Ce = Cm—Bb = 1235-9, 
Ad= Ab + Ba = 67761, Dd= Bb —Dn= 1351-7, 
Ae= Ad + Dp = 174068, Ee = Dd +Ep = 56578, 


Af= Ad + Dg = 103452, Ff = Dd +Fq = 26238. 

By these numbers the position of each station may be 
laid down with great accuracy in a plan, independently of 
the others: also the distance between any two may be 
readily found ; for example, 


CE = { (ce 4 Ee)? 4 (Ae Ac) | (Grom. 13, 2). 


Of Surveying with a Compass. 


When a tract of country is to be surveyed with expedi- 
tion, and no great degree of accuracy is required, the com- 
pass, notwithstanding its imperfections, is preferable to any 
other instrument. Even in a correct survey, it may be ap- 
plied with advantage in filling up the less important parts 
of a plan. 

The principle which renders the compass applicable to 
surveying is generally known. The instrument should ad- 
mit of being fixed in a horizontal position on the top of a 
staff, and it should be furnished with two sights diametri- 
cally opposite to each other. The circumference of a circle 
immediately under or opposite to the point of the needle 
should be divided into degrees, and it may be numbered 
both ways, beginning from the extremities of the diameter 
that passes through the sights; or it may be numbered all 
one way from 0° to 360°, beginning at a point immediately 
under one of the sights. 

The use of the instrument is to determine the bearings 
of objects as seen from cach other, or the angles which the 
lines joining them make with the magnetic meridian. Thus, 
if the perimeter of a polygon is to be surveyed and laid 
down on paper, the instrument must be placed at one of 
its angles, so that an object at the next. angle may be seen 
through the two sights. The needle of the compass being 
then allowed to turn freely on its pivot, it will settle in the 
magnetic meridian, and point out on the divided circle the 
number of degrees the line deviates from the north or south, 
and on which side of the meridian it lies. If this be done 
at each angle, the positions of all the lines in respect of the 
magnetic meridians passing through their intersections will 
be determined. The sides of the polygon may be mea- 
sured in passing from one angle to another; and then, as 
the meridians may be supposed parallels, sufficient data will 
be obtained for constructing a plan of the figure, and veri- 
fying the accuracy of the survey ; for any angle of the 
figure will manifestly be equal to the sum or difference of 
the angles which the lines that contain it make with the 
meridian passing through their intersection, according as 
they lie on opposite sides or the same side of that meridian. 
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This mode of surveying was applied by Richard Nor- Susedoon 
wood, an English mathematician of the seventeenth cen- I 
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Susa. All the angles of the figure may therefore be found; and, 


—.— if they have been accurately observed, their sum, together Suspension 


with four right angles, will make twice as many right angles 
as the figure has sides (Gzom. 21, 1). If the survey be- 
gin and end at the same point, the positions of the begin- 
ning and end ought to coincide in the plan. 

If the lines which join the objects do not form an en- 
closed figure, still the manner of proceeding may be the 
very same ; and the positions of many points may be de- 
termined by observing their bearings from other points 
having given positions in the plan, without the trouble. of 
measuring distances on the ground; and, in the whole pro- 
cess, the compass serves merely as an instrument for mea- 
suring angles. : 

In practice, the figure may be constructed in the field, 
or else a mode of registering the observations may be easily 
devised, from which a plan may be afterwards made ; and 
it may prevent mistakcs, if the bearings of all the objects 
be reckoned from the north quite round the circle in onc 
direction, either to the right or left. Thus, proceeding to 
the right, we may consider all lines on the east side of 
the meridian between due north and due south as making 
with it angles between 0° and 180°, and all lines on the 
west side betwcen due south and due north as making angles 
betwcen 180° and 360°. 

It must be recollccted that the magnetic does not coin- 
cide with the true meridian, and that the angle between 
them, called the variation of the compass, changes. It va- 
ries at different times and in different places (sce MaGNET- 
ism). In 1823 it was 27° 49’ at Edinburgh, and 24° 10! at 
London: the deviation was westerly. 


SURVIVORSHIP. See Annuities and Mortauiry. 

SUSA, the ancient royal residence of the kings of Persia, 
built by Darius the son of Hystaspes, according to Pliny, 
though he perhaps only restored it, being a very ancient city, 
founded by Tithonus, father of Memnon. Its compass was 
said by ancient authors to be 120 stadia ; but the ruins give 
us the idea ofa still greater extent. They are situated on the 
east side of the river Kerah, in the latitude of 32°, stretch- 
ing not less than twelve miles from one extremity to the 
other. These ruins consist of hillocks of earth and rub- 
bish, covered with broken pieces of brick and coloured tile. 
One of these hillocks is a mile in circumference, and 100 
feet high. Another, though not quite so high, has double 
the circnit. Large blocks of marble covered with hiero- 
glyphics are frequently discovered by the Arabs. There 
is a building, apparently modern, called the tomb of Daniel. 

Susa, a province of the department of Turin, in the con- 
tinental part of the kingdom of Sardinia. It is on the fron- 
tier towards France. It is 704: square miles in extent, and 
forms a large valley with two terminations or horns, throngh 
one of which is the road over Mount Genevre to France by 
the Cottian Alps, and the other passes over Mount Cenis, 
and so into Savoy; but the latter is by far the preferable road. 
In the western part of the province Jofty rugged rocks and 
even glaciers are to be seen; but in the west is an alterna- 
tion of valleys and gentlc hills, with a fertile soil watered by 
the river Dora, which runs to Turin. The district produces 
abundancc of wine, flax, hemp, and silk, but is deficient in 
corn, and chestnuts arc much used as a substitute for grain. 
There are iron mines and marble quarries worked; and much 
linen is spun and woven. The province has the title of a 
marquisate, and contains a city, with sixty-five towns and 
villages, and about 70,000 inhabitants. 

The capital is the city of the same namc at the foot of 
the Alps, on the river Dora, which here receives the Ei- 
nische. The town is badly fortified, and is rather meanly 


tury, to determine the magnitude of the earth. Having 
found the latitudes of London and York, he travelled from 
the one place to the other, measuring along the road with 
a chain, and taking the bearings with a compass. He says, 
“© When I mcasured not, I paced; and I believe the expe- 
riment has come within a scantling of the truth.” 

In our article MENSURATION, we have explained the prin- 
cipal problems by which heights and distances are deter- 
mined by trigonometry: thesc find continual application 
in surveying. The theory of levelling is a branch of the 
same snbject ; this has becn discussed in a particular article 
(see LEVELLING). Maritime surveying requires the solu- 
tion of this problem: Three stations being given, and the 
angles which the lines joining them subtend at a fourth sta- 
tion in their plane ; to determine the position of that fourth 
station. This is Problem V. in our article MENSURATION 
or HrIGHTs AND DISTANCES, and is there resolved in the 
usual way. Since that was printed, Dr Wallacc, emeritus 
professor of mathematics in the University of Edinburgh, 
has published a work entitled “ Gcomctrical Theorems and 
Analytical Formule,” in which various new formule and 
constructions are given for this and other geodetical prob- 
lems. 

On extensive trigonometrical surveying, see the following 
works: Delambre, Base du Systéme Meétrique Décimal, 3 
vols. 1806-10; Biot et Arago, Recueil d’Observations 
Géodésiques, &c. 1821; Dalby, Mudge, Colby, &c. Trigo- 
nometrical Survey of Britain, 1799-1811; Puissant, Traité 
de Géodésie, 2 vols. 1819. (R.) 


built. It is the see of a bishop, has a cathedral and two 
monasteries, with nearly 2000 inhabitants, whose chief occu- 
pation is making gloves, and spinning cotton thread. It is 
a place of great antiquity, and must have been formerly of 
importance in a military view, from its situation on the only 
road then known from Gaul into Italy ; to defend which it 
had the castles of Santa Maria and La Brunette, which were 
destroyed by tlie French in 1796. Here stands a beau- 
tiful triumphal arch in honour of Augustus, which is in good 
preservation. This place is twenty-thrce miles from Turin, 
in longitude 6. 50. 10. E., and latitude 45. 8. N. 

SUSEDOON, a town of Hindustan, province of Delhi, 
situated near the aneient canal of the Sultan Feroz. Long. 
76. 30.48... Late 29. 20. IN. 

SUSPENSION, in musical harmony. See Music. 

SUSPENSION BRIDGE is such a structure as is hung 
and stretched across some chasm, water-course, or other 
space, over which it is designed to forma passage. In Thi- 
bet, Peru, and various other remote regions, bridges on this 
principle, though of an extremely rudc and perishable con- 
struction, and forming a most unstable and oscillating path, 
seem to havc existed anterior to any thing which is at pre- 
sent known of the history of those countries ; but the intro- 
duction of suspension bridges into civilized states, at least 
on a large scale and of a substantial fabric, is of very mo- 
dern date. The leading features in the structure of the 
latter sort have hitherto, for the most part, consisted in fix- 
ing securely in the two opposite banks, the extremities of 
strong chains, which, being carried over piers or pillars, 
reach across the space to be passed, in such a manner that 
each portion of chain intercepted between two picts is al- 
lowed naturally to assume by its weight the figure of the 
curve thence named the catenaria. From these chains, a 
platform for the roadway is suspended by means of a series 
of equidistant vertical roads. Some bridges approaching to 
this description are said to have existed in China for many 
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by means of masonry, filling up the shafts in a dovetailed Sussex. 
form. ie 

But the catenarian form of suspension, however well Defects of 
suited to support a heavy load uniformly distributed over it the catena- 
and at rest, is by no means easily restrained from a readi-™ 


though these cannot be expected to bear any close 
comparison with the productions of more intelligent artists, 
and especially the famous bridge which Telford constructed 
across the Menai Straits, to connect the Isle of Anglesea 
with the coast of Wales, and which at the time of its being 


Menai 
Bridge. 
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Bridge. 


completed (1826) was the largest of the kind in the world. 
‘The span of the suspended or central arch, between the 
highest points of the chains on the tops of the piers, and 153 
feet above high water in the straits, is 560 feet, andthe versed 
sine or depression in the middleis forty-three feet. Sevenstone 
arches, of 523 feet span each, make up the rest of the bridge ; 
four of those being next the island, and three on the Welsh 
coast. But the chains, of which there are sixteen, reach 
over the whole structure, and, besides, descend sixty feet in 
sloping pits or shafts, to where they are secured by means of 
cast-iron frames ingrafted in the rocks; the entire length 
of each chain being 1714 feet, or almost one third of a mile. 
The two suspension piers of the middle arch rise fifty-two 
feet above the roadway, and are surmounted by cast-iron 
blocks and saddles, moveable upon friction-rollers, for the 
purpose of allowing the chains which pass over them to move 
with freedom when expanding or contracting under the vicis- 
situdes of temperature. The suspended platform, elevated 
100 feet above high water, is occupied by two carriage-roads, 
each twelve feet wide, with a footpath of four feet between 
them. These pass through arches in the suspension piers ; 
and each is separated and strongly railed in by lattice iron- 
work, both for protection, and also for stiffening the road- 
way to prevent vibration. Each of the chains is fivefold, 
being composed of five series of iron bars, in such a man- 
ner that there are eighty bars in the cross section of the 
whole chains. Each bar is nine feet nine inches in length, 
three inches in breadth, and one in thickness, with six con- 
necting plates at each double joint, eighteen inches long by 
ten broad, and one thick; the whole being secured by two 
bolts of fifty-six pounds each. The design of such com- 
plexity is, that any part of the chain may with safety be 
removed at any time for repair, or be replaced by a new 
one. 

The Menai Bridge, however, has been greatly surpassed, 
both in length and height, by a far lighter and much less ex- 
pensive one, though of great strength, whieh has since been 
constructed by M. Challey of Lyon, over the river Sarine, 
at Freyburg, in Switzerland. This was completed in 1834, 
The span is 870 feet, and the roadway is elevated 167 feet 
above the water of the Sarine. The lightness of this bridge 
is in a great measure owing to its neither being suspended 


ness which it naturally has to yield, like a fluid, to any change 
or inequality in the pressure, and consequently to oscillate 
or undulate when used for a bridge which has to support 
loads that are not only very unequal, but perpetually shift- 
ing their positions on it. ‘To remedy or obviate this defect, 
various schemes have at different times been proposed. 
Some of these are merely attempts to stiffen the fabric by 
means of stays, strongly trussed railings, &c. In other 
schemes, it has been proposed to abandon the chains and 
cables altogether, and to use in their stead separate and un.. 
yielding suspensions for the different parts of the roadway. 
Thus in the Annals of Philosophy for January 1818, Mr 
Loudon has given a design for a bridge to cross the Mer- 
sey at Runcorn, in which the suspension is to be effected by 
a considerable number of straight iron reds, radiating from 
the tops of the piers, and separately attached to two series 
of equidistant points ranging along the roadway. Under 
this arrangement, it is evident that no material sinking of 
a particular part of the roadway could occur without the 
rods which supported it giving way altogether, and it were 
easy to have these as strong as any chains. Nearly the 
same scheme was afterwards given by Mr Seaward in the 
Philosophical Magazine for December 1823, and has been 
still more recently proposed again, with some improvements, 
by Mr Curtis, at the Liverpool meeting of the British As- 
sociation, under the title of “ an inflexible suspension 
bridge.” At the Newcastle meeting, a scheme was brought 
forward by Mr Dredge, for what he calls “ a mathematical 
suspension.” His paper then read has been printed with 
some additions in the Mechanics Magazine for October 
1838; but instead of any thing mathematical, the terms in 
which he has expressed himself are so enigmatical, if not 
paradoxical, that, from an attentive perusal, we have only 
been able to gather, that by means of a tapering chain, and 
what he calls “ diagonal rods,” he professes (though without 
explaining how) both to lessen the strain greatly, and also 
to proportion the strength of the several parts so accurately 
to the stress, as to require a much less quantity of materials 
than usual. He farther informs us that a bridge constructed 
at Bath, on these unexplained principles, has answered ad- 
mirably. There arc various other projects for bridges, which 
our limits will not permit us to specify. (2. BE.) 


by chains nor solid iron rods, but by four cables of iron wire, 
each containing about 1200 wires, the united strength of 
which could support thrice the load they will ever be likcly 
to bear, or three times the weight of two rows of loaded 


SUSSEX, an English maritime county, bounded on the Bound. 
east by Kent, on the north by that county and Surrey, cnaries. 
the west by Hampshire, and on the south by the British 
Channel. It is of an oblong shape, being about seventy Extent, 


Waggons extending over its whole length. It is greatly in 
favour of these cables that the wires have not been twisted 
together like so much hair or hemp; for we have no doubt 
that twisting would have increased the stress in the ratio of 
radius to the cosine of the obliquity, as it must unavoidably 
do in ordinary ropes; but each wire just preserves the same 
direction as the cable itself does, and which, between thc 
piers, is that of a catcnarian curve, depressed fifty-five feet 
at the middle. Two of the cables are placed close together 
at each side of the bridge; each cable, except where it 
passes in a flattened shape over friction-rollers on the tops 
of the piers, has the whole of its wires firmiy bound into a 
cylindrical form, by means of annealed wire wound round 
them at intervals of two or three feet. They are painted 
white, both for preservation, and that the least tendency to 
rust might be detected at once. ‘The cables first enter the 
banks in a sloping direction, and after passing over friction- 
rollers, and then descending forty-five fect vertically in 
shafts cut in the rock, they are finally attached at the bot- 
tom to massy blocks of stene, which are securely held down 


miles in length from east to west, and nowhere morc than 
twenty-six miles in breadth from north to south. Its area 
is 1463 square miles, or 956,320 statute acres. 
vided into six portions, provincially called rapes, which are 
again divided into sixty-five hundreds, and contain 313 
parishes. ‘The greater part of the county is within the dio- 
cese of Chichester ; but the deaneries of Pagham and South 
Malling, and All-Saints in Chichester, form a part of the 
peculiar of the archbishop of Canterbury. 


The population of this county at the four decennial Pe- Popula- 
riods of enumeration amounted, in 1801 to 159,311, in 181] tion. 


to 190,083, in 1821 to 233,019, and in 1831 to 272,800. 
At the last period the distribution of the inhabitants was, 


Occupiers of land employing labourers.........00...06++ 3,160 
Occupiers not employing labourers..........06....sec+-- 1,330 
Labourers employed in agriculture........ dso a6, 125 
Labourers employed in manufactures.......006...000ee0: 109 
Labourers in retail trade and handicraft..........000-.. 19,208 


Capitalists, bankers, &C...... 0. .e06..000000 25.05. 8,094 
Labourers not agticul tuvalev..,...8. 1, RAL. deol 


It is di- Divisions. 


s w & 


Sussex. Males at and above twenty years of age......e0..e 
eee’ Male servants ........ e..Ce eee ee Pree tes 1 
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their milk is not equal to that of some other breeds; hence Sussex. 
there are few dairies, and the cattle are chiefly reared for ~~ 


Female servants........- PR UE, AIRED LT 0200 13,366 

In the same year the number of families chiefly employed 
in agriculture amounted to 22,450; of those chiefly em- 
ployed in trade, manufactures, and handicraft, to 17,439 ; 
and of those not comprised in either of the preceding classes, 
to 12,777. The nuntber of inhabited houses was 45,505, 
occupied by 52,712 families; of the uninhabited, 1859; 
and of those building, 620. 

The amount of the annual value of the real property of 
the county, as assessed for the purposes of the property-tax 
in 1818, was L.915,348. 


the sake of the mcat, which is excellent. As much of the 
plonghing is performed by oxen, they usually labour in 
harness three or four years beforc they are fattened. They 
are but lightly worked, that their growth may not be im- 
peded ; and it is not unusual to see eight and sometimes 
even ten oxen to a plough. 
spread gradually over most parts of the island. The sheep 
known by the name of South Downs have no horns, and 
their faces and legs are black or dark coloured. The flesh 
is surpassed by none in England. Their wool is as fine as 
that of Herefordshire, and they require less food for their 


Towns The towns and villages within this county, whose inha- support than sheep of any other breed. 
aud vile bitants exceed 2000, arc, with their population in 1831, as ‘There are no manufactures in the county. The making Employ- 
pees. follows, viz. of iron formerly gave employment to many persons in the ments. 


Face of the 


country. 
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property. 
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Cows. 


Brighton or Bright- | 49 g34, Battle ...ccccesseseeeseeeee2,909 weald; but the invention of making it with coke instead of 

helmstone........6f” Arundel,..... Wr omer en 2,803 charcoal has removed it to those districts where mines of 
FRASTINGS «2... se eesoees 10,097 Mayfield.........10.06.662,738 *sron and of coal are to be found. The only branch of in- 
WEWUE..eeests. sesseseeeee8,092 East Bourne.............2,726 dustry which gives any employment to the population, be- 
Chichester (city)........- 8,270 Cuckfield.............-..2,586 sides that of agriculture, is the fishery, which, in the sum- 
Horsham seeseeesseeeeeeee5,105 Ticehurst................2,314 mer, especially when the mackerel appear, is extensive. 
gaia con Heer oa. Be 3,715 Wadhurst...........04 ..2,256 The prosperity of many places on the coast has arisen from 
East Grinstead......... ..3;364 Salehurst............+++.-2,204 the crowds of visitors who frequent them for the pleasures 
Petworth....... coe 3,114 Bersted..........s000644-2,190 of sea air and bathing. Among those places, Brighton, as 


Rotherfield...............3,097 

The northern part of the county was formerly a complete 
forest, and still is very thickly covered with wood, and 
adorned with the finest oak trees in the kingdom. The soil 
is generally of so tenacious a clay, and so deep, that, until 
within a few years, in which roads have been made, and the 
navigation of the river Arun improved, the timber scarcely 
paid the expense of carriage to districts where it was needed. 
A range of chalk-hills, known as the South Downs, runs 
through the county parallel to the coast, and in some points 
terminating in the sea. On these, vast flocks of sheep are 
fed; and in the small valleys intervening, the heaviest crops 
of wheat and otber grain are raised. In the south-west 
part of the county, there is a tract of arable land of most 
singular fecundity. On some parts of the coast, where the 
chalk-hills recede from the shore, there are rich level plains, 
which feed some of the best oxen that supply the markets 
of the metropolis. 

The size of the estates varies much, but there are no very 
great proprietors. The farms in the weald or eastcrn vales 
are generally small, those on the South Downs as generally 
large. The average rent of the land, according to the re- 
turns under the late property-tax, was 3s. 9d. per acre. 
More than 100,000 acres are not estimated at above ls. 6d. 
per acre, 70,000 acres of down land are estimated at 6s. 
per acre, and 170,000 of woodland at 8s. per acre. The 
arable and woodland in the weald, amounting to about 
420,000, are estimated at 12s. The marsh land and the 
arable land in the south-west have been let as high as 50s. 
per acre. In the weald about one third is arable, one third 
pasture, and one third wood and waste land. On the south 
side of the Downs, the arable exceeds the pasture in the 
proportion of thirty acres to one. 

The agriculture of the county is as various as the differ- 
ences of the soil. In the stiff lands of the weald, the prac- 
tice of fallowing is generally prevalent ; but to the south of 
the Downs it is rarely resorted to. The growing of turnips, 
potatoes, pease, or beans, is commonly found sufficient to 
prepare the land for corn. Hops arc very extensively cul- 
tivated in the eastern part of the county ; and as nearly the 
whole manure of the farms is applied to that plant, the crops 
of wheat and other grain are usually scanty. 

The cattle of Sussex are celebrated throughout the whole 
kingdom. The cows are of a deep-red colour, with small 
heads, and horns thin and transparent, which run out hori- 
zontally, and turn up towards the tips. The quality of 
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the favourite residence of our two last monarchs, as well as 
of our youthful queen, is the most prominent. Much com- 
pany is annually collected at Hastings, East Bourne, Rot- 
tendean, Worthing, and Bognor. 


The rivers of Sussex are all streams of short course. Rivers. 


The Lavant and Arun are navigable but a few miles from 
their mouths. The other rivers are the Adur, which, join- 
ing with the Ouse, runs by Lewes to Newhaven ; and the 
Rother, which forms an estuary near Rye. The only canal 
is one that connects the wna of Petworth and Midhurst 
with the river Arun. 


There are several remains of Roman camps in different Antiqui- 
parts of the county ; and the Stane Street Road may still be “ts. 


traced between Chichester and Dorking. The Saxon re- 
mains are very numerous, among which the most remark- 
able are Pevensey Castle and Battle Abbey. Arundel 
Castle is a most splendid modernized edifice, upon the site 
of the ancient structure of that namc. Besides these, Bay- 
ham Abbey, Eridge Castle, Bodiham Castle, and the buildings 
at Winchelsea, are worthy the attention of the antiquary. 


The titles derived from this county are those of duke of Peers and 
Sussex, earls of Winchelsea, Ashburnham, Chichester, and representa- 
Sheffield, and Barons Arundel, Gage, and Selsey. For elec- 0". 


tion purposes the county has been formed into two divisions. 
The eastern clection is held at Lewes ; and the other polling 
places are East Grinstead, Battle, and Mayfield. The west- 
ern elcction place is Chichester ; and the other polling places 
are Steyning, Petworth, Horsham, and Arundel. By the 
reform bill the boroughs of Bramber, East Grinstead, and 
Steyning, have been disfranchised, and Midhurst, Rye, and 
Arundel, return one member each instead of two. Brighton 
has been constituted a borough with two members; and Chi- 
chester, Hastings, and Lewes, continuc, as before, to elect 
two.. 


The most remarkable seats are, the Pavilion at Brighton 5 Chief seats. 


Goodwood, the duke of Richmond; Petworth, Colonel 
Wyndham; Arundel Castle, duke of Norfolk; Sheffield 
Place, earl of Sheffield; Eridge Castle, earl of Abergaven- 
ny; Ashburnham House, earl of Ashburnham; Stanstead, 
Reverend Lewis Way; Parham, Sir Cecil Bishop; Kidbroke, 
Lord Colchester; Marisfield Park, Sir John Shelly; Firle, 
Lord Gage; Stanmer Park, earl of Chichester ; Ovingdean, 
Nathanie! Kemp, Esq.; Eartham, the widow of the Right 
Honourable William Huskisson ; Weshdean House, Lord 
Selsey. 

See Young’s Agricultural Survey of Sussex; Russell’ 
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Sutalury Description of Kent and Sussex; Gilpin’s Observations ; 


Suther- 
land. 


Situation 


Pennant’s Journey from London to the Isle of Wight ; 
Beauties of England and Wales. 

SUTALURY, a town of Bengal, province of Baker- 
gunge, which trades to some extent in grain. Long. 90. 
10. E. Lat. 22. 38. N. e 

SUTCHANA, a town of Hindustan, province of Guje- 
rat, situated to the east of Noanagur, to the chief of which 
it belongs. An extensive fishery is carried on along this 
part of the Gulf of Cutch. The pearl-oyster fishery is also 
carried on here, and is a source of revenue. Lat. not as- 
certained. 

SUTHERLAND, an extensive county in the north of 


and bound- Scotland, situated between 57° 53’ and 58° 36’ north lati- 


ares, 


Surtace. 


Rivers. 


tude, and between 3° 39’ and 5° 15’ west longitude from 
Greenwich ; having the sea on the south-east, west, and 
north, Caithness on the north-east, and Ross-shire on the 
south. From north to south it extends from 35 to 50 miles, 
and from west to east from 45 to 50, and contains, accord- 
-ing to the latest authorities, ]754 square miles, or 1,112,560 
‘English acres, divided into thirteen parishes, which belong 
to the synod of Sutherland and Caithness. Of the other 
divisions, the principal are, Assynt and Edderachylis on the 
west, and Strathnaver on the east ; names recognised by the 
inhabitants, and which still serve to designate the locality of 
the natural objects and other circumstances of the country. 

The coast of Sutherland, like that of the other Highland 
counties of Scotland, presents a succession of inlets of the 
sea, and bold promontories, with a number of rocks and 
islets. The principal arms of the sea are Lochs Assynt, 
Laxford, and Inchard, on the west; Durness Bay, Loch 
Eriboll, the Kyle of Tongue, and the bays of Torrisdale 
and Strathy, on the north ; and Loch Flect in the Frith of 
Dornoch, on the south-east : and the more remarkable pro- 
montories are, Ru Stoir, on the south side of Loch Assynt ; 
Cape Wrath, on the north-west extremity of the county ; 
Far-out Head and Whitten Head, on the north ; and Stra- 
thy Head, on the north-east. The interior consists of 
mountains, mosses, lakes, and streams, presenting great 
variety in form, but almost all having the same general 
character of being barren, rugged, and dismal, more espe- 
cially on the western side; and so closely thrown together, 
that there is no valley of any extent, and seldom a tree or 
a shrub, to relieve the eye. The Assynt mountains have 
not even heath to cover their nakedness, except in patches 
among the rocks near their base. Exceptions to this ge- 
neral character occur on the eastern coast, along the Dor- 
noch Frith, and on the banks of a few of the lakes and ri- 
vulets. From its latitude, and exposure to the winds of the 
German and Northern Ocean, the climate of Sutherland is 
sharp and cold. On the east coast, however, it is not so 
severe as to prevent the growth of wheat, which sometimes 
ripens as early here as in many parts of England. 

The principal streams are, Oickel, Fleet, Brora, and 
Helmsdale, which fall into the Dornoch Frith on the south- 
east. The tide renders the Oickel navigable by vessels of 
fifty tons for about twelve miles, and for boats for about 
eight miles farther ; and they have all good salmon fisher- 
ies. These rivulets have their sources among the moun- 
tains in the centre of the district, and flow south-east. In 
the same quarter various streams take their rise, and flow in 
a northerly direction; such as Strathy, the Naver, which gives 
its name to the tract called Strathnaver, the Dinart, &c., most 
of them containing salmon. The most considerable lake is 
Loch Shin, about twenty miles long and one broad, situat- 
ed on the southern side of the county, through which fiows 
a stream of the same name, which falls into the Oickel. 
There are several others of considerable extent in different 
parts, the whole occupying about fifty-three square miles, 
or nearly 34,000 acres. On the north coast the sea has 
formed some remarkable caves in the limestone rock, par- 
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ticularly one at Smow, to the east of Balnakeel of Durness, 
thirty-two yards wide and twenty yards high ; and another 
at Fraisgill, fifty feet high, and twenty feet wide at its en- 
trance, but contracting by degress till its termination, more 
than halfa mile under ground. 


Suther. 
land. 
ee — 


The oldest formation of rocks in Sutherland is gneiss, yincrals, 


which extends over the whole county, and affords a great 
diversity of aspect in the stratification. This formation is 
traversed by granite veins, which abound in various places in 
the south-east part of the county, as also in the upper part 
of the parishes of Reay and Edderachylis. The gneiss is 
also traversed by veins of greenstone and porphyry. Those 
of the greenstone are found in great abundance in the 
south-east district of Assynt, and in the country around 
Scourie in Edderachylis parish. Porphyry veins are of 
rare occurrence. Mica-slate is developed to a considera- 
ble extent in two parts of the county ; in that portion of the 
district of Moin which stretches southwards, and constitutes 
the whole of the mountains of Ben-Hope, Ben-Hee, and 
Meal-Rynies ; and that part of the county between Loch 
Fleet and Bonar Bridge. Granite fields prevail in the 
lower part of the parish of Reay, and in the parishes of 
Loth and Rogart. Syenite is to be met with in several 
places. It is most abundant in the mountain of Ben-Laog- 
hal, and that considerable tract of hilly country which in- 
tervenes between the head of Loch Fleet and Lairg, at the 
foot of Loch Shin. The quartz series of rocks occurs prin- 
cipally in greater or less fields in the west part of the 
county, from Loch Eriboll on the north, to Loch Vattie on 
the south. This series is connected with sandstone and 
limestone. The latter is divided into four great fields con- 
nected with each other, and running in the same direction as 
the quartz. There is also a portion of nearly six miles in 
length at Durness, between Loch Eriboll and Cape Wrath. 
Red stone and conglomerate are extensively displayed on 
the east side, and at several points on the north coast and the 
interior. The oolite series of rocks, consisting of white sand- 
stone, sandstone flag, slate-clay, limestone, and coal, forms 
the coast between Golspie and the Ord of Caithness, and 
has a breadth at the river Brora of three miles. At Brora, 
coal occurs at several points, but it has been found not to 
be worth the working. Calcareous sinter and bog iron 
ore are the only chemical alluvial deposits to be found in 
the county. 


This county, which is valued in the cess-books at Vuluation 
L.26,193. 9s. 7d. Scots, is almost entirely the property ofand rental. 


the duke of Sutherland. In 1812 the gross rental of the 
Jands and houses, as returned under the property-tax act, 
was 128,458, 8s. 4d. including about L.1700 as the rent 
of the salmon and other fisheries. Since that period, the 
great and extensive improvements effected by. the spirited 
proprietors must have augmented the rental in a corre- 
sponding degree. More than half the valuation is held 
under entail. 
duke of Sutherland, on the coast of the Dornoch F rith, in 
the parish of Golspie ; Skibo, Dempster, on an inlet of the 
same frith, near the south-eastern corner of the county ; 
and Tongue Castle, on the Kyle of Tongue, on the north 
coast. Most of the other proprietors have good modern 
liouses, a!l of which are situated near the coast. 


The principal seats are, Dunrobin Castle, goats, 


Inno part Improve. 


of Britain has a greater change been effected in so short aments. 


period as in Sutherland, and this chiefly by the spirit and 
liberality of its greatest proprietor, the duke of Sutherland. 
Within these twenty or thirty years, roads, bridges, har- 
bours, and villages, have been constructed wherever they 
seemed to be required; and both the natural and moral 
obstructions to the improvement of this extensive territory 
have, as far as it appears practicable, been in a great mea- 
sure overcome. Before the beginning of the present cen- 
tury, Sutherland was almost in a state of nature, excluded 
from the benefits of that civilization which had spread over 
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Suther- the rest of Britain ; and this exclusion was principally owing 


land. 


to the want of roads and other means of communication. 


“——.—"_— During the last twenty years the greatest changcs have 


Agricul- 
ture. 


taken place. “ Before that period, the injurious system of 
sub-letting prevailed, and both the knowledge and the prac- 
tice of farming were exceedingly defective. ‘The place of 
Dunrobin excepted, there was neither draining, trenching, 
nor fallow, and very little green crop, besides potatoes and 
a little pease. There were few fenccs, and these few bad. 
The plough, which was rudely constructed, had no part of 
it iron but the coulter, the sock, and the hook at the cnd 
of the beam. Four country garrans, or highland ponies, 
were yoked to the plough abreast, and the driver walked 
in front of them backwards. There were few wheeled ve- 
hicles that deserved the name. Corn, fuel, &c. were car- 
ried in a kind ‘of frame called crubags, fastened on horse- 
back to a wooden saddle, that rested on a straw-mat. The 
public road was the only one, and that itself indifferent. The 
dwellings of the subtenants were wooden frames, thatched 
with turf; and of these, one end accommodated cattle, horses, 
and sometimes pigs. One end also of the turf-coverings of 
these huts, saturated as it was with soot, was annually stript 
off and converted into manure. With such dwellings the 
dress of their tenants corresponded. The state of things is 
now very different. Farming is brought to the highest de- 
grec of cxcellence that industry, skill, and expense, can 
bring it. Nor is it too much to say, that the system of 
farming at present followed in the county does not fall 
short of the best modes of farming in any part of the king- 
dom. The farmers have very good houses, with two pub- 
lic rooms ; and they have their wheeled carriages for per- 
sonal and family use. Sub-letting is abolished. The small 
tenants or cottars live in decent cottages, built with stone 
and lime, or clay, with glass windows; and their fare is cor- 
respondingly better; and the tradesmen and ploughmen 
wear good clothes. In no county of Scotland was there 
ever, in so short a time, the same length of road made, as 
therc has been within the Jast twenty years in the county 
of Sutherland. In former times the internal communica- 
tion was by mere paths er tracks, and many parts of it were 
all but inaccessible. Now, several hundred miles of good 
road, unchccked by tolls, intersect the county in every di- 
rection ; and there is free and easy access to every part of 
it. These roads were made, partly by the parliamentary 
commissioners and the county, but chiefly at the expensc 
of the noble proprietors, and under the able management 
of James Loch, Esq. M.P. their commissioner.” ! 

Sutherland is eminently adapted by nature for shecp- 
grazing; and the plans of converting it into extensive sheep- 
walks, which have been for some years carrying into cxe- 
cution, have greatly augmented the revenue of the pro- 
prietors, and added to the commercial wealth of the nation ; 
but they have doubtless been attended with much suffering 
to the smal] tenants whom it was necessary to dispossess. 
The people who had been removed from the intcrior in 
1818 and 1819, when these great changes took place, are 
densely settled along the sea-coast ; in some instances about 
thirty cottagers occupying the land formerly in the posses- 
sion of twelve. They have likewise been obliged to make a 
violent change in their occupations and habits: instead of 
tending flocks, and following other rural occupations, they 
have been forced to cncounter the hardships and dangers 
of the sea, and occupy themselves with the fishcries ; and 
many families have preferred emigration from their native 
country, to engaging in occupations so entircly foreign to 
their previous habits. 

The ordinary system of husbandry adopted is the five- 
course shift rotation of crops; and trenching and draining 


have been executed to a great extent. 


land is from 20s. to 30s. per acre. The corn-farms are 


generally of such an extent as yield from L.50 to L.200 — 


of annual rent; few exceed L.300. The average rate of 
grazing is L.l. 10s. per ox or cow grazed, and 2s. per 
shecp. The leases of farms are generally for nineteen years; 
but the cottagers on the coast are almost always tenants at 
will, which is evidently a bar to the improvement of their 
cots. But the greater part of the county is laid out in ex- 
tensive sheep-farms, yielding about L.500 of yearly rent 
each. The Cheviot or whitc-faced breed of sheep is that 
which is generally kept. The Dunrobin breed of cattle, 
originally from Argyleshire, is excellent. Some Ayrshire 
cows are kept for dairy use. On some farms the breed of 
Galloway black-polled cattle, and highland black cattle, are 
chiefly reared. Goats were once a part of the stock of the 
farmers, but they have now nearly disappeared. 


Until the recent establishments of the duke of Suther-Manufac- 
land, there was no manufacture in this county, if we except tures. 


that of kelp, of which the quantity used to be 250 tons. 
A cotton-mill had becn erected at Spinningdale, on a branch 
of the Dornoch Frith, by.a Glasgow company; but the 
building having been burnt down in 1806, the undertaking 


was abandoned. A good many boats are employed in the Fisheries. 


fisheries on the west and north coast for cod, ling, haddock, 
and herring; and lobsters and mussels are found in consider- 
able quantities. At Helmsdale, on the east coast, many of 
those small tenants who were removed by the introduction 
of sheep-farming, have also embarked in the fisheries with 
considerable success ; and large sums have becn expended 
within these few years by the noble proprietor of the Suther- 


land estate in erecting the necessary buildings. The prin- Commerce. 


cipal exports are sheep, wool, cattle, horses, salmon, and 
cod. Thcir butter and cheese are nearly all consumed at 
home; and besides the usual imports of cloths, groceries, 
&c., they require some corn, chiefly oatmeal, especially on 
the west and north sides of the county, where they have 
very little corn-land. 

Dornoch, a royal borough, situated on the south-eastern 
extremity, on the frith of that name, is the only town, and 
contains little more than 500 inhabitants. Golspie, Helms- 
dale, and Brora, are the principal villages. With these ex- 
ceptions, the inhabitants are scattered along the coast, and 
in some of the principal straths, passing much of their time 
in idleness ; a healthy, robust, and simple, though not ill-in- 
formed race, who have contributed largely to the public ser- 
vice. For the last half century, the Sutherland family have 
raised among them, at the commencement of every war, a 
corps of a thousand men, well known by the name of the 
Sutherland Fencibles ; but this military spirit, founded in at- 
tachment to their chiefs, has now become much weaker than 
formerly. 


The schools in the county are the parish schools, and Schools. 


those of the Society for propagating Christian Knowledge 
and the Gaelic School Society. According to the last par- 
liamentary returns, there was neither printer nor booksel- 
ler in the whole county; a circumstance indicating either 
great poverty or little literary taste among the inhabitants. 
Sutherland is distinguished from every other county in the 
kingdom in being undisturbed by religious dissent ; there 
is not a single dissenting place of worship within its limits. 
Savings banks have been established in some of the pa- 
rishes. The only prison in the county is at Dornoch. ‘The 
number of prisoners during the year 1833 was twenty, of 
whom six were committed for smuggling, and ten for assaults. 


In various districts along the coast, there are some re- Antiquities, 


mains of antiquity. The most interesting are two circular 
buildings, called Dun Dornadil, or Dornadilla’s Tower, and 


3 Statistical Account of Scotland, 
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Castle Coll, both reared of large stones, nicely fitted, but 
without cement, and of which considerable portions are still. 
entire, after thc lapse of probably 1000 years. Castle 
Coll, which is situated on the east side of the county, on a 
-stream that falls into the Brora, has an cxterior circumfer- 
cence of fifty-four yards, with walls four yards and a half 
thick at the base, inclining inwards nine inches in every 
three feet in height ; and two small apartments on cach 
side of the door-way, as if intended for guard-rooms. ‘The 
highest part of the wall is now only eleven feet high, but 
old people remember it twice that height. Dun Dornadil 
is in the parish of Durness, on the northern side of the 
county. It isa building of the same character with the 
former, but still more dilapidated, and is celebrated in the 
ancient Gaelic ballads as a place of renown at a very early 
period. The ruins of Dornoch cathedral still display the 
original grandeur of that edifice, which is said to have been 
built in the eleventh century, and repaired and enlarged 
in the thirteenth. Circular cairns with subterraneous pas- 
sages, tumuli, and some small forts, may yet be traced in 
various situations along the coast. 

The county sends one member to parliament; and the 
town of Dornoch joins with Cromarty, Dingwall, Tain, 
Wick, and Kirkwall, in electing one for thc Scotish burghs. 

The population, according to the census of 1801, was 
23,117, in 1811 it amounted to 23,629, in 1821 to 23,840, 
and in 1831 to 25,518, of which 12,090 were males, and 
13,428 were females. The families employed in agriculture 
were 3567, in trade and manufactures 409, in all other 
occupations 1029. 

New Statistical Account of Scotland ; Henderson’s Gene- 
ral View of the County of Sutherland; Loch’s Account of 
the Improvements of the Marquis of Stafford in Sutherland ; 
and Cunningham’s Essay on the Geology of thc County, in 
Quartcrly Journal of Agriculture, No. xlvi. 

SUTLER, one who follows the army, and furnishes thc 
‘troops with provision. Sutlers pitch their tents or build 
their huts in the rear of each regiment, and about head- 
quarters. 

SUTTON-COLDFIELD, a town in the hundred of 
Hemlingford and county of Warwick, 112 miles from Lon- 
don. It is situated on a bleak hill in a very extensive pa- 
rish. It has a good church, witha high square tower. The 
‘town is neat, and contains many comfortable residences. 
‘There is a market on Wednesday, and several fairs. The 
inhabitants, who are chiefly employed in the manufacture 

‘of articles connected with the Birmingham trade, amounted 
‘in 1821 to 3166, and in 1831 to 3684, 

SUTULEGE, a celebrated river of Hindustan, and the 
easternmost of those five rivers which are called the Pun- 
jab. It has its rise in the lofty ridge of the Himalaya 
Mountains, and flows in a southerly direction, bounding to 
the cast the country of Lahore, where it enters Hindustan 
at Bellaspoor. The stream is 100 yards wide when the 
waters are at the lowest. About the middle of its course 
it is joined by the Beyah or Hyphasis, in the latitude of 
30. N., after which the united stream takes the namc of 
Kirah. It falls into the Indus near the 29th degree, abont 
eighty miles below Moultan. It is navigable 200 miles above 
its conflux with the Indus. The length of its course, includ- 
ing its windings, may be 600 miles. 

SWAFFHAM, a town of the hundred of South Green- 
hoe, in the county of Norfolk, ninety-three miles from 
London. It is well built, in a pleasant and hcalthful dis- 
trict. The church is of the cathedral form, with an ele- 
gant turret and steeple. It is not a place of much trade, 
but has a good marketon Saturday. In the market is a 
handsome cross erected at the expense of the earl of Or- 
ford. The number of inhabitants amounted in 1811 to 
2300, in 1821 to 2836, and in 1831 to 3285. 

SWALLY, a seaport of Hindustan, province of Gujerat, 
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situated at the mouth of the Taptee river; twenty miles Swammer- 


west by south of Surat, of which it may be considered as 
the port. Long. 72. 50. E. Lat. 21. 5. E. 

SWAMMERDAM, Joun, a celebrated natural philoso- 
pher, was the son of John James Swammerdam, an apo- 
thecary and naturalist of Amsterdam, and was born in 
1637. His father intended him for the church, and with 
this view had him instructed in Latin and Greek; but think- 
ing himself unequal to so serious a vocation, he prevailed 
with his father to consent to his applying himself to physic. 
As he was kept at home till he should be properly qualified 
to engage in that study, he was frequently employed in 
cleaning his father’s curiosities, and putting every thing in 
its proper placc. This inspired him with an early taste for 
natural history ; so that, not contcnt with the survey of the 
curiosities which his father had purchased, he soon began 
to make a collection of his own, which he compared with 
the accounts given of them by the best writers. When 
grown up, he seriously attended to his anatomical and me- 
dical studies; yet spent part of the day and the night in 
discovering, catching, and examining the flying insects 
proper to those times, not only in the province of Holland, 
but in those of Guelderland and Utrecht. Thus initiated 
in natural history, he went to the university of Leyden in 
1651; and in 1653 was admitted a candidate of physic in 
that university. His attention being now engaged by ana- 
tomy, he began to consider how the parts of the body, 
prepared by dissection, could be preserved, and kept in 
constant order for anatomical demonstration ; and here he 
succeeded as he had done before in his nice contrivances 
for dissecting and managing the minutest insects. He af- 
terwards made a journey into France, where he spent some 
time at Saumur, and where he became acquainted with 
several learncd men. In 1667 he returned to Leyden, and 
took the degree of M.D. The next year the grand duke 
of Tuscany being in Holland in order to see the curiosi- 
ties of the country, came to view those of the father and the 
son; and on this occasion Swammerdam made some ana- 
tomical dissections of insects in the presence of that prince, 
who was struck with admiration at his great skill in ma- 
naging them, especially at his proving that the future but- 
terfly lay with all its parts neatly folded up in a caterpillar, 
by actually removing the integuments that covered the 
former, and extricating and exhibiting all its parts, how- 
ever minute, with incredible ingenuity, by means of instru- 
ments of inconceivable fineness. On this occasion the 
duke offered him 12,000 florins for his share of the collection, 
on condition of his removing them himself into Tuscany, 
and coming to live at the court of Florence; but Swammer- 
dam, who hated a court life, declined his highness’s propo- 
sal. In 1663, he published a General History of Insects. 
About this time, his father began to take offence at his in- 
considerately neglecting the practice of physic, which 
might have supported him in affluence ; and would neither 
supply him with money nor clothes. This reduced him to 
some difficulties. In 1675 he published his History of the 
Ephemcras ; and his father dying the same year, left him a 
fortune sufficient for his support; but he did not long sur- 
vive him, for he died in 1682. Gaubins gave a transla- 
tion of all his works from the orginal Dutch into Latin, 
from which they were translated into English, and published 
in folio, in 1758. Boerhaave wrote his life. 

SWAN Isis, a cluster of small rocky islcts, which lie 
between the north coast of Wan Dicmen’s Land and the 
south of New Holland. They are uninhabited. 

SWANAGE, a town of the hundred of Rowbarrow, in 
the county of Dorset, on the isle of Purbeck, 127 miles 
from London. It stands on the sea-shore. A large quan- 
tity of stone is shipped from this place for London. The 
population amounted in 1811 to 1483, in 1821 to 1607, and 
in 1831 to 1734. 
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Swanpan SWANPAN, or Cutnese Asacus, an instrument for 

- # erforming arithmetical operations. See ABAcus. 

Sweden. “ SWANSEA, a seaport town of South Wales, in the 
county of Glamorgan, 206 miles frem London. It stands 
at the mouth of the river Tawy, which serves as its haven. 
It is a tidal harbour, and ean only be entered with the 
flood-tides, but it has a good dry dock. The town is in a 
semicireular form, on a rising ground, and has a good ap- 
pearanee. The chief street is wide and long, and contains 
some very handsome houses of private persons, but scareely 
a publie building worthy of notiee. The shipping that 
arrives and departs is numerous. The eopper ore raised in 
Cornwall is brought'to this town to be smelted in its vici- 
nity. A vast quantity of coal is raised in the neighbour- 
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Farly his) ‘THE early history of Sweden is not less involved in fable 
tory uncer-than that of most other nations. Some historians have pre- 
tau. tended to exhibitregular catalogues of the prinees who reign- 
ed in Sweden in very early times; but they differ so mueh 
from each other, that no eredit ean be given tothem. All 
indeed agree that ancient Seandinavia was first governed 
by judges elected for a certain time by the voice of the 
people. Among these temporary princes the country was 
divided, until, in the year of the world 2054 according to 
some, or 1951 aceording to others, Erie, or, if we believe 
Pufendorf, Sueno, was raised to the supreme power, with 
the prerogatives of all the temporary magistrates united in 
his person during his lifetime, or so long as his administra- 
tion should be satisfactory to the people. 
Albert of | From this very early period till the year 1366 of the 
Mecklen- Christian era, the histories of Sweden present us with no- 
burg de- thing but what is common to all nations in their early pe- 
clured king. riods, the endless eombats of barbarians, tending to no other 
— purpose than the effusion of blood. At length, however, 
Albert of Mecklenburg, having concluded a peace between 
Sweden and Denmark, which had been at violent war for 
some time before, was proclaimed king of Sweden. The 
peaee was of short duration, being broken in 1368; and 
Albert then entered into a league, offensive and defensive, 
with the earl of Holstein, the Jutland nobility, the dukes 
of Sleswiek, Mecklenburg, and the Hanse Towns, against 
the kings of Denmark and Norway. At that time he proved 
very successful against Waldemar king of Denmark, driving 
‘him entirely out of his dominions ; but he himself was de- 
feated by the king of Norway, who laid siege to his capital. 
A new treaty was soon afterwards concluded, by which Al- 
bert was allowed to enjoy the crown of Sweden in peaec. 
Having, however, formed a design of rendering himself’ ab- 
solute, he so displeased his subjeets that Margaret of Nor- 
way was proclaimed queen of Sweden by the malecontents. 
Js defeated A war immediately ensued, in which Albert was defeated 
and taken and taken prisoner; but as the princes of Mecklenburg, 
prisoner by the earls of Holstein, and the Hanse Towns, entered into a 


Margaret Jegoue in his favour, the war raged with more fury than 
of Norway. erry 


War with 
Denmark 
and Nor. 
way: 


Set at li- The contending parties were at length reconciled. Al- 
berty. bert was set at liberty, on condition that he should in three 
A. D. 1394, 


years resign to Margaret all pretensions to the eity of Stock- 
holm; and the Hanse Towns engaged to pay the sum of 
60,000 marks of silver if Albert should break that treaty. 
Erie, the son of Albert, died not long afterwards; and 
having no other child, he did not think it worth his while 
to eontend for the kingdom of Sweden: he therefore ac- 
quieseed in the pretensions of Margaret, and passed the re- 
mainder of his days at Mecklenburg. 

_ Margaret died in 1415, and was sueceeded by Erie of 
Pomerania. This prince’s reign was cruel and oppressive. 


‘son long enjoy the crown of Sweden. 


‘Denmark. ? 
‘descents on the Swedish eoast, which he ravaged with all feated and 
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hood, part of which is used in the several manufaetories ; Sweden. 
but a large portion is also exported to Cornwall, Devon, —~v—" 
and Somerset. There are establishments for making pottery- 

ware, tin, east and wronght iron, and beer. Swansea has 

of late become a much-frequented bathing plaee, and has 

been ‘supplied with all the institutions usually found in si- 

milar towns. It is a borough, and for munieipal purposes 

is divided into three wards, and is governed by a portreeve, 

six aldermen, and seventeen eouneillors. Jointly with Aber- 

avon, Kenfig, Loughor, and Neath, it returns one mem- 

ber to the House of Commons. It has several fine gentle- 

men’s seats near it. The market is on Wednesday, but the 

town is well supplied with provisions daily. The inhabit- 

ants amounted in 1821 to 10,007, and in 1831 to 13,256. 
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His misdeeds produced a revolt; and Charles Canutson, Margaret 
grand mareschal of Sweden and governor of Finland, having is succeed- 
joined the malecontents, was deelared commander-in-chief of ed by al 
their army. Erie was now formally deposed, and Canutson pal ‘y- 
was chosen regent; but beginning to oppress the people, ,.p, 1415. 
and aspiring openly to the crown, the Swedes and Danes 

revolted. ‘This event was followed by a revolution ; and 
Christopher, duke of Bavaria, nephew to Erie, was chosen 

king of Denmark, Sweden, and Norway, in 1442. 

On the aceession of this prinee, complaints against Ca- Charles 
nutson were presented from all quarters ; but through the Canutson. 
interest of his friends he eseaped punishment ; and in 1448, 4: ?- 1448 
Christopher having died, after a tyrannical reign of about 
five years, he was raised to the throne to which he had so 
long aspired. The kingdoms of Denmark and Norway 
however refused allegiance to him, and a war immediately 
ensued. In 1454 peace was coneluded, and Denmark for 
the present freed from the Swedish yoke. Nor did Canut- 
Having quarrelled 
with the magistrates and the arehbishop of Upsala, the 
latter formed so strong a party that the king could not re- 
sist him. Canutson died in 1470, after a long and turbulent 
reign. 

The affairs of Sweden continued to be involved in the 
utmost confusion till the year 1520, when a great revolu- 
tion was effeeted by Gustavus Erieson, a nobleman of the 
first rank, who restored the kingdom to its liberty, and laid 
the foundation of its future grandeur. In 1518, Christiern Christiern 
king of Denmark had invaded Sweden, with a design to sub- king of 
due the whole country; but being defeated with great loss eo 
by young Stcen Sture, at that time regent, he set sail for a 


‘ ; : Sweden, 
Meeting with eontrary winds, he made several put is de- 


A.D. 1520. 


the fury of an incensed barbarian. The inhabitants bravely driven out. 


‘defended themselves, and Christiern was reduced to the ut- 


most distress; one half of his forces having perished with 

hunger, and the rest being in the most imminent danger by 

the approach of a rigorous winter. He then thought of a 
stratagem, whieh had almost proved fatal to the regent ; for 

having invited him to a eonferenee, at whieh he designed 

cither to assassinate or take him prisoner, Sture was about 

to comply, when the senate, who suspected the plot, inter- 

posed to prevent him. Christiern then offered to proceed 

in person to Stoekholm in order to eoufer with Sture, on 
eondition that six hostages should be sent in his place. They y¢ trea- 
were aceordingly sent; but the wind happening then to cherously 
prove favourable, he set sail for Denmark with the hostages, carries off 
of whom Gustavus Ericson was one. Next year he re- §i* host- 
turned, and having drawn Sture into an ambush, the regent . . _ 
received a wound, of which he died some time after. ‘The tayus Eric- 
kingdom being thus left without a head, matters soon eame son is one. 
to the most desperate crisis. ‘The army disbanded itself; 4. 1519, 
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History. and the senate, instead of taking proper measures to op- 
““"v" pose the enemy, spent their time in idle debates. Chris- 
tiern in the mean time advanced into the heart of the king- 

dom, destroying every thing with fire and sword; but on 

his arrival at Stragnez, he granted a suspension of arms, on 


Is chosen condition that they would elect him king. To this condi- 
king, and tion they submitted, and Christiern proved one of the most 
= * bloody tyrants that ever sat on the throne of any kingdom. 
bloody Immediately after his coronation, he gave grand entertain- 
tyrant. ments for three days; during which time he projected the 
diabolical design of extirpating at once all the Swedish no- 
bility, and thus for ever preventing thc people from revolt- 
ing, by depriving them of thcir proper leaders. As the ty- 
rant had signed articles, by which he promised indemnity 
to all who had borne arms against him, it became neccessary 
to invent some cause of offence against those whom he in- 
tended to destroy. To accomplish his purpose, Gustavus 
Trolle, formerly archbishop of Upsala, but who had been 
degraded from that dignity, in an oration before his ma- 
jesty lamented the demolition of Stecka, his place of resi- 
dence, and the losses sustained by the see of Upsala, 
amounting to a very large sum of money. He then pro- 
ceeded in a bitter accusation against the widow and the 
son-in-law of Sture, the late regent, comprehending in the 
same accusation about fifteen of the principal nobility, the 
Massacres whole senate, and the burghers of Stockholm. In conse- 
the nobili- quence of this, about sixty of the principal nobility and 
ue people of first rank in Sweden were hanged as traitors. In- 
numerable other cruelties were committed, part of which 
are owned by the Danish historians, and the whole are mi- 
nutely related by those of Sweden. At last he departed 
for Denmark, ordering gibbets to be erected, and causing 
the peasants to be hanged on them for the slightest offences. 
Adven- This monstrous cruclty, instead of securing him on the 
tures of throne, exasperated the whole nation against him. It has 
- (Means already been mentioned, that Gustavus Ericson, or, as he 
Ericson, 8 Commonly called, Gustavus Vasa, was among the num- 


ber of the hostages whom Christiern had perfidiously car- 
ried to Denmark in 1519. Large promises had been made 
in order to reconcile him to Christiern, and all means had 
been employed, but in vain. Secret orders were given to 
strangle him in prison; but the officer to whom the assas- 
sination was committed remonstrated to the king about the 
consequences of it, and prevailed on him to change the sen- 
tence of dcath into close confinement in the castle of Co- 
penhagen. Some of the hostages perished in consequence 
of the rigorous treatment to which they. were subjected ; 
but Gustavus withstood all hardships. At last one Ban- 
ner, a Danish nobleman, prevailed on the king to place 
him in his hands, in order to try whether or not he could 
prevail on him to change his sentiments. The king how- 
ever told Banner that he must pay 6000 crowns if the pri- 
soner should make his escape. Banner generously con- 
sented ; and having brought the noble prisoner to his for- 
tress of Calo in Jutland, soon allowed him all the liberty he 
could desire, and otherwise heaped favours on him. "All 
this however could not extinguish his remembrance of the 
cruelties of Christiern, and his desire of being serviceable 
He escapesto his country. He therefore determined to make his 
ee Den- escape; and the liberty which he enjoyed soon enabled 
oe him to accomplish his design. Having one day mounted 
his horse, under pretence of hunting as usual in the forest, 
when he got to a proper distance he changed his dress 
to the habit of a peasant, and quitting his horse, travelled 
for two days on foot through by-paths, and over wilds al- 
most impassable, arriving on the third at Flensburg. Here 
no one was admitted without a passport; and Gustavus 
dreaded presenting himself to the governor or the officer 
on guard, for fear of being discovered. He hired himself 
to a _cattle-merchant, and in this disguise escaped out of 
the Danish territories, and arrived at Liibeck. 


Arrives at 
T.tibeck. 


SWEDEN. 


tempts to bring about a revolution would be attended with 


Banner was no sooner acquainted with his escape, than History.) 
he set out aftcr him with the utmost diligence, found him ~~ 
at Liibeck, and reproached him with great warmth as un- 
grateful and treacherous ; but he was soon appeased by the 
arguments urged by Gustavus, and cspecially by a promise 
of indemnifying him in the loss of his ransom. On this 
Banner returned home, and pretcnded that he could not 
find his prisoner. Christiern was enraged at his escape, 
apprehending that he might reverse all his designs in Swe- 
den; and gave orders to Otho his general to make the 
strictest search, and leave no means untricd to arrest him. 
Gustavus applied to the regency for a ship to convey him 
to Sweden, where he hoped he should be able to form a 
party against the Dancs. He likewise endeavoured to draw Attempts | 
the regency of Liibeck into his measures; and reasoned Mee 
with so much zeal and ability, that Nicholas Gemins, first (77 |. 
consul, was cntirely gained ; but the regency could never yipock fl 
be prevailed upon to declare for a party without friends, over to hi: 
arms, money, or credit. Before his departure, however, side. 
the consul gave him assurances, that if he could raise a 
force sufficient to make head against the enemy in the field, 
he might depend on the services of the republic, and that 
the regency would immediately declare for him. Gustavus 
desired to be landed at Stockholm; but the captain of the 
ship, either having sccret orders to the contrary, or busi- 
ness clsewhere, steered a different course, and put him on 
shore near Calmar, a city then garrisoned by the troops of 
Christiana, widow of the regent. In fact, the governor 
held this place for his own purposes, and only waited to 
make the best terms he could with the Danes. When He arrive: 
Gustavus arrived, he made himself known to him and thet Calmarg 
principal officers of the garrison, who were mostly Ger- pa 
mans, and his fellow-soldiers in the late administrator’s favourdeiae 
army; but the niercenary band, secing him without troops reception. § 
and without attendants, regarded him as a desperate per- 
son devoted to destruction, refused to embrace his propo- 
sals, and even threatened to kill or betray him if he did not 
instantly quit the city. 

Disappointed in his expectations, Gustavus departed ; 
and his arrival being now publicly known, he was again 
forced to have recourse to his peasant’s disguise to conceal 
him from the Danish cmissaries dispersed over the coun- 
try to search for him. In a waggon loaded with hay, he 
passed through the Danish army, and at last repaired to an 
old family castle in Sudermania. Hence he wrote to his His friend 
friends, intimating his return to Sweden, and beseeching refuse to 
them to assemble all their forces in order to break through S5!*t him.) 
the enemy’s army into Stockholm, at that time besicged ; 
but they refused to embark in so hazardous and despcrate 
an attempt. 

Gustavus next applicd himself to the peasants ; but they Applies in 
answered that they enjoyed salt and herrings under the vain to thd 
government of the king of Denmark; and that any at- P45": 


certain ruin, without the prospect of bettering their condi- 
tion ; for peasants they were, and peasants they should re- 
main, whoever was king. At length, after several attempts 
to throw himsclf into Stockholm, after that city was surrcn- 
dered to the king, after the horrid massacre of the senate, 
and after running a thousand dangers, and undergoing hard- 
ships and fatigues scarcely to be supported by human na- 
ture, he formed the resolution of trying the courage and 
affection of the Dalecarlians. While he was in the deepest 
obscurity, and plunged in almost insurmountable adversity, 
he never relinquished his designs nor his hopes. The 
news of the massacre had, however, nearly sunk him into 
despondency, as by it he lost all his friends, relations, and 
connections, and indeed almost every prospect of safety to 
himself, or deliverance to his country. This snggested the 
thought of going to Dalecarlia, where he might live with 
more security in the high mountains and thick woods of 


SWEDEN. 


History. that country, if he should fail in the attempt of exciting the 


“~~ inhabitants to revolt. 


Acrives in | Attended by a peasant, to whom he was known, he tra- 
Dalecarlia, yelled in disguise through Sudermania, Nericia, and Wes- 


: — termania, and, after a laborious and painful journey, arrived 
fide and in the mountains of Dalecarlia. Scarcely had he finished 
; 


obliged to his journey, when he found himself deserted by his com- 
work in the panion and guide, who carried off with him all the money 
Les. which he had provided for his subsistence. Thus forlorn 
and destitute, he entered among the miners, without re- 
linquishing his hopes of one day ascending the throne of 
Sweden. His only object for the present was to live con- 
-cealed, and gain a maintenance, till fortune should effect 
something in his favour ; nor was it long before this hap- 
Is‘liscover- pened. A woman in the mines perceived, under the habit 
ed and re- of g peasant, that the collar of his shirt was embroidered. 
lieved This circumstance excited curiosity ; and the graces of his 
person and conversation, which had something in them to 
attract the notice of the meanest of the vulgar, afforded 
room for suspicion that he was some person of quality in 
disguise, forced by the tyranny of the government to seek 
shelter in those remote regions. The story came to the ears 
of a neighbouring gentleman, who immediately went to the 
mines to offer his protection to the unfortunate stranger ; 
and was astonished on recognising the features of Gustavus, 
to whom he had been known at the university of Upsala. 
‘Touched with compassion at the deplorable situation of so 
- distinguished a nobleman, he could scarcely refrain from 
tears. At night he sent for the illustrious wanderer, made 
him an offer of his housc, and gave him the strongest as- 
surances of his friendship and protection. He told him he 
would there meet with better accommodations, and as much 
security as in the mines ; and that, should he chance to be 
discovered, he would, with all his friends and vassals, take 

arms in his defence. 

This offer Gustavus very gladly embraced, and he re- 
mained for some time at his friend’s house; but finding it 
‘impossible to induce him to take part in his designs, he 
quitted him, and fled to one Peterson, a gentleman whom 
he had formerly known in the service. This man received 
Gustavus with all the appearance of kindness ; and on the 
_very first proposal, offered to raise his vassals. He even 
named the nobles and peasants whom he pretended to have 
engaged in his service; but in a few days he secrctly went 
to a Danish officer, and gave him information of what had 
passed. The officer immediately caused the house to be 
surrounded with soldiers, in such a manner that it seemed 

Has a very impossible for Gustavus to escape. Being warned by Pe- 
narrow ——_terson’s wife of the treachery of her husband, he, by her 
the D: from direction, contrived to fly to the house of a clergyman, her 
ne Danes. 7. c : 
friend, by whom he was received with all the respect due 
to his birth and merit ; and lest the domestic who conduct- 
ed him should follow the treacherous example of his master, 
he removed him to the church, and conducted him to a 
small closet, of which he kept the key. Having lived for 
some time in this manncr, Gustavus began to consult with 
his friend concerning the most proper method of putting 
their schemes in execution. The priest advised him to 
apply directly to the peasants themselves; told him that it 
would be proper to spread a report that the Danes were to 
enter Dalccarlia in order to establish new taxes by force of 
arms; and as the annual feast of all the neighbouring vil- 
lages was to be held ina few days, he could not have a 
nore favourable opportunity. He also promised to engage 
the principal persons of the diocese in his interest. 
In.compliance with his advice, Gustavus repaired to Mora, 
where the feast was to be held. He found the peasants 
already informed of his designs, and impatient to see him. 
Being prepossessed in his favour, they were soon excited to 
enthusiasm in his cause, and instantly resolved to throw off 
the Danish yoke. In this design they were more confirm- 
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espoused 
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-at the head of 20,000 men. 


15 
ed by their superstition ; some of their old men having ob- History. 
served that the wind had blown from the north while Gus- “~~~ 
tavus was speaking, which among them was reckoned an 
infallible omen of success. Gustavus did not allow their 
ardour to cool, but instantly led them against the governor's 
castle, which he took by assault, and put the garrison to 
the sword. This inconsiderable enterprise was attended 
with the most happy consequences. Great numbers of the 
peasants flocked to his standard ; some of the gentry openly 
espoused his cause, and others supplied him with money. 
Christiern was soon informed of what had passed; but de- 
spising such an inconsiderable enemy, he sent only a slender 
detachment to assist his adherents in Dalecarlia. Gustavus The Danes 
advanced with 5000 men, and defeated a body of Danes ; defeated. 
but he was strenuously opposed by the archbishop of Up- 
sala, who raised numerous forces for Christiern. The for- 
tune of Gustavus, however, still prevailed, and the arch- 
bishop was defeated with great loss. Gustavus then laid 
siege to Stockholm; but his force being unequal to such 
an undertaking, he was forced to abandon it with loss. 

This check did not prove in any considerable degree de- 
trimental to the affairs of Gustavus: the peasants from all 
parts of the kingdom flocked to his camp, and he was joined 
by a reinforcement from Liibeck. Christiern, unable to sup- Horrid 
press the revolt, wreaked his vengeance on the mother and cruelty of 
sisters of Gustavus, whom he put to death. His barbarities Sing | 
served only to make his enemies more resolute. Gustavus Christiern. 
having assembled the states at Wadstena, he was unani- 
mously chosen regent, the diet taking an oath of fidelity to 
him, and promising to assist him to the utmost. Having 
thus obtained the sanction of legal authority, he pursued 
his advantages against the Dancs. A body of troops ap- Success of 
pointed to throw succours into Stockholm was cut in pieces ; Gustavus. 
and the regent sending some forces into Finland, struck the 
Danes there with such terror, that the archbishop of Upsala, 
together with the Danish governors, fied to Denmark. 
Christiern then sent express orders to all his governors and 
officers in Finland and Sweden, to massacre the Swedish gen- 
try without distinction. The Swedes made reprisals by 
massacring all the Danes that they could find, so that the 
country was filled with slaughter. 

In the mean time Gustavus had laid siege to the towns of 
Calmar, Abo, and Stockholm; but Norby found means to 
oblige him to retire with loss. Gustavus, in revenge, laid 
siege to the capital a third time, and applied to the regency 
of Liibeck for a squadron of ships and other succours for 
carrying on the siege. This rcquest was granted on con- 
dition that Gustavus should oblige himself, in the name of 
the states, to pay 60,000 marks of silver as the expense of 
the armament; that, until the kingdom should be in a con- 
dition to pay that sum, the Liibeck merchants trading to 
Sweden should be exempted from all duties on imports or 
exports; that all other nations should be prohibited from 
trading with Sweden, and that such traffic should be deemed 
illicit; that Gustavus should neithcr conclude a peace, nor 
even agree to a truce, with Denmark, without the concur- 
rence of the regency of Liibeck; and that if the republic 
should be attacked by Christiern, he should enter Denmark 
On these hard terms Gustavus 
obtained assistance from the regency of Liibeck ; nor did 
his dear-bought allies prove very faithful. ‘They did not 
indeed transfer their services to his enemy; but in a sea- 
fight, where the Danes were entirely in their power, they 
suffered them to escape, when their whole force might have 
been entirely destroyed. This treachery had nearly ruined 
the affairs of Gustavus ; for Norby was now making prepa- 
rations effectually to relieve Stockholm, and would probably 
have succeeded in the attempt, if at this critical period news 
had not arrived that the Danes had revolted, and driven 
Christiern from the throne; and that the king had retired 
into Germany, in hopes of being restored by the arms of 
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History. his brother-in-law the emperor. On hearing this intelli- 
gence, Norby retired with his whole flect to the island of 
Gothland, leaving but a slender garrison in Calmar. Gus- 
tavus did not fail to improve this opportunity to his own 
advantage, and quickly made himself master of the town. 
In the mean time Stockholm continued closely invested, 
but he thought proper to protract the siege till he should 
be elected king. Having for this purpose called a general 
diet, he first filled up the vacancy in the senate occasioned 
by the massacres of Christiern. He had the address to 

He is cho- procure the nomination of such as were in his interest. The 
sen King of assembly was no sooner met, than one of his partisans made 
presen a specch, containing the highest encomiums on Gustavus, 
4 setting forth in the strongest terms the many eminent ser- 
vices which he had rendered to his country, and concluding 
that the states would show themselves equally ungrateful and 
blind to their own interest if they did not immediately elect 
him king. This proposal was acceded to by such tumultuous 
acclamations that it was impossible to collect the votes ; so 
that Gustavus himself acknowledged, that their affection 
exceeded his merit, and was more agreeable to him than 
the effects of their gratitude. He was urged to have the 
ceremony of his coronation immediately performed ; but this 
he delayed, in consequence of some designs which he had 
formed to reduce the exorbitant power of the clergy. He 
had himself embraced the doctrines of the reformed religion, 
and did all in his power to establish the reformation in. his 
new kingdom. His design could not fail to raise against 
him the enmity of the clergy, and of all the more supersti- 
tious part of his subjects. The first years of his reign were 
accordingly embittered by internal disturbances and revolts, 
which were aided and fomented by the deposed Christiern, 
who was at one time very neat regaining possession of the 
Swedish dominions. 
Ensuceess-  Christiern having established a powerful interest in Nor- 
ful attempt way, once more made an attempt to reeover his kingdoms, 
of Christi- and was joined by the Dalecarlians; but being defeated by 
wai the Swedish forces, he was compelled to return to Norway, 
where, being obliged to capitulate with the Danish gene- 
rals, he was detained in captivity during the remainder of 
his life. 
Unsuceess- In 1542, Gustavus having happily extricated himself out 
ful negoci- of all his troubles, prevailed on the states to make the 
ation [or-@ aagra, hereditary in his family ; after which he applied 
with Queen Bimself to the encouragement of learning and commerce. 
Elizabeth, A treaty was set on foot for a marriage between his eldest 
a. D, 1542. son Erie and the princess Elizabeth of England ; but this 
negociation failed of success. 
Gustavus Gustavus Vasa died in 1560, and was succeeded by his 
dies, and isgon Erie XIV. The new king was possessed of all the ex- 
succeeded terior ornaments which gave an air of dignity to the per- 
% ae son, but he had neither the prudence nor the penetration, 
A. D. 1560. °"*?, = 
of his father. He created the first nobility that were ever 
known in Sweden ; but this he had no sooner done than he 
quarrelled with them, by passing some act which they thought 
derogatory to their honour and dignity. The whole course 
of his reign was disturbed by wars with Denmark and dis- 
putes with his own subjects. In the former he was unfor- 
tunate, and towards the latter he behaved with the great- 
Eric de- St cruelty. At last, he is said to have become mad. He 
posed, and afterwards recovered his senses, but was soon dethroned by 
succeeded his brothers ; one of whom, named John, sueceeded him in 
as the kingdom. 

‘This revolution took place in the year 1568, but with no 
great advantage to Sweden. Disputes about religion be- 
tween the king and his brothers, and wars with Russia, 

Prince Si. threw matters into the utmost confusion. Prince Sigis- 


gisinund ~~ mund, the king’s son, was chosen king of Poland, which 
ne of proved the source of much trouble to the kingdom. In 
Peed. 1590 King John died, and as Sigismund was at a dis- 


a. p. 1568, tance, public affairs fell into the utmost confusion ; the 
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treasury was plundered, and the royal wardrobe spoiled, History | | 
even before Duke Charles could come to Stockholm to ee 
undertake the administration till King Sigismund should Succeeds 
return. This however was far from being the greatest ee off 
disaster which befell the nation at this time. It was known Sweilendll 
that the king had embraced the popish religion, and it was a. . 1504 
with good reason suspected that he would attempt to re- 

store it upon his arrival in Sweden. Sigismund was also 
obliged, on leaving Poland, to promise that he would remain 

no longer in Sweden than was necessary to regulate his 

affairs. These circumstances served to alienate the minds 

of the Swedes from their sovereign, even before they saw 

him; and the universal dissatisfaction was increased b 

seeing him attended on his arrival in Sweden in 1593 by 

the pope’s nuncio, to whom he made a present of 30,000 

ducats to defray the expenses of his journey to Sweden. 

What the people had foreseen was too well verified. A party 
The king refused to confirm the protestants in their reli- formed 
gious privileges, and showed such partiality on all occasions ennee 
to the papists, that a party was formed against him, atthe ° 
head of which was Duke Charles, his uncle. Remon- 
Strances, accompanied with threats, took place on both 
sides. Sigismund was apparently reconciled to his uncle, 
and promised to comply with the inclinations of the people, 
though without any inclination to perform what he had pro- 
mised. The agreement indeed was scarcely made, before Forms a 
Sigismund conceived the horrid design of murdering his design of 
uncle at the Italian comedy acted the night after his coro- oe | 
nation. The duke, however, having notice of the plot, la 
found means to defeat it. This enraged the king so much, 
that he had resolved to accomplish his designs by force; 
and he therefore commanded a Polish army to inarch to- 
wards the frontiers of Sweden, where they committed all 
the ravages that could be expected from an enraged and 
cruel enemy. Complaints were made by the protestant 
clergy to the senate; but no other answer was returned 
than that, till the king’s departure, they should abstain from 
those bitter invectives and reproaches, which had provoked 
the Catholics, and that during his absence they would be 
at more liberty. 

In 1595 Sigismund set sail for Dantzig, leaving the ad- 
ministration in the hands of Duke Charles. The conse- 
quence of this was, that the dissensions which had already 
taken place being continually increased by the obstinacy 
of the king, Charles assumed the sovereign power ; and in Sigismund 
1604 Sigismund was formally deposed, and his uncle Charles deposed, |] 
IX. raised to the throne. He proved a wise and brave #4 is suc- |} 

; cane : ceeded by 
prince, restoring the tranquillity of the kingdom, and car- Charlest ea 
trying on a war with vigour against Poland and Denmark. . Dp. 1604. 
He died in 1611, leaving the kingdom to his son, the cele- 
brated Gustavus Adolphus. 

Though Charles IX. by his wise and vigorous conduct State of 
had in some measure retrieved the affairs of Sweden, they Sweden on|} 
were still in a very bad condition. The finances of the the acces- 
kingdom w tirely drained by a series of wars and re- 10", 

gdom were entirely ed by a series 0 Pe Cantieves 
volutions ; powerful armies were preparing in Denmark, Po- Adolphus. 
land, and Russia, while not only the Swedish troops were in- a. p. 1G11. 
ferior in number to their enemies, but the government was 
destitute of resources for their payment. Though the 
Swedish laws required that the prince should have attained 
his eighteenth year before he was of age, yet such striking 
marks of the great qualities of Gustavus appeared, that he 
was allowed by the states to assume the administration be- 
fore this early period. His first act was to resume all the 
crown-grants, in order that he might be enabled to earry on 
the wars in which he was engaged, and to fill all places, 
both civil and military, with persons of merit. At the 
head of domestie and foreign affairs was placed the chan- 
cellor Oxenstiern, a person every way equal to the import- 
ant trust, and the choosing of whom impressed Europe with 
the highest opinion of the young monarch’s penetration. 
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History. Soon after his acccssion, Gustavus received an embassy 
—~—" from James I. of Britain, exhorting him to make peace with 
his neighbours. This was seconded by another from Hol- 
land. But as the king perceived that the Danish monarch 
intended to take every opportunity of crushing him, he re- 
solved to act with such vigour as might convince him that 
Heinvades he was not easily to be overcome. Accordingly, he invaded 
Denmark, Denmark with three different armies at once ; and though 
and obliges the enemy’s superiority at sea gave them great advantages, 
the king to ie, ao ‘ : ‘ 
conclude a 22d the number of the king’s enemies distracted his atten- 
peace. tion, he carried on the war with such: spirit, that, in 1613, a 
peace was concluded on terms favourable to himself. This 
war bcing finished, Gustavus applied himself to civil polity, 
and made some reformation in the laws of Sweden. In 1615, 
hostilities were commenced against Russia, on account of 
the refusal of that court to repay some money which had 
Russia in- been formerly lent. The king entered Ingria, took Kex- 
vaded with holm by storm, and was laying siege to Plescov, when, by 
success. the mediation of James I., peace was concluded, on condi- 
tion of the Russians repaying the money, and yielding to 
Sweden some part of their territory. In this and the for- 
nier war, notwithstanding the shortness of their duration, 
Gustavus learned the rudiments of the military art, for which 
Extraordi- he soon became so famous. He is said to have taken every 
nary mili- gpportunity of improvement with a quickness of under- 
tary genius standing seemingly more than human. In one campaign, 
of the king. : a é 
he not only learned, but improved, all the military maxims 
of La Gardie, a celebrated general; brought the Swedish 
army to a morc stcady and regular disciplinc ; and formed 
an invincible body of Finlanders, who had afterwards a very 
considerable share in the victories of Sweden. 

Peace was no sooner concluded with Russia, than Gus- 
tavus was crowned with great solemnity at Upsala. Soon 
afterwards he ordered his general La Gardie to acquaint the 
Polish commander Codekowitz, that as the truce between 
the two kingdoms, which had been concluded for two years, 
was now cxpired, he desired to be ccrtainly informed whe- 
ther he was to expect peace or war from his master. In 
the mean time, having borrowed money of the Dutch for 
the redemption of a town from Denmark, he had an inter- 
view on the frontiers with Christiern, the king of that coun- 
try. At this interview, the two monarchs conceived the 
utmost estecm and friendship for each other ; and Gusta- 
vus obtained a promise, that Christiern would not assist 
Sigismund in any design he might form against Sweden. 


Prepares In the mean time, receiving no satisfactory answer from 

ea. Poland, Gustavus began to prepare for war. Sigismund 

ead, entered into a negociation, and made some pretended con- 
cessions, with a view to seize Gustavus by treachery ; but 
the latter having some intimation of his design, the whole 
negociation was changed into reproachcs and threats on the 
part of Gustavus. 

Marriesa | Immcdiately after this, Gustavus made a tour in disguise 


daughter ofthrough Germany, and married Eleonora the daughter of 


on... the elector of Brandenburg. He then resolved to enter 


burg. heartily into a war with Poland ; and with this view set sail 
for Riga with a great fleet, which carried 20,000 men. The 
Riga be- place was well fortified, and defended by a body of veterans, 


sieged and enthusiastically attached to Sigismund ; but after a vigorous 
taken. siege, the garrison, being reduced to extremity, were ob- 
liged to capitulate, and were treated with great clemency. 
After the reduction of Riga, the Swedish monarch enter- 
cd Courland, where he reduced Mittau; but ceded it again 
on the conclusion of a truce for onc year. Sigismund, how- 
ever, no sooner had time to recover himself, than he began 
to form new enterprises against the Swedes in Prussia ; but 
Gustavus setting sail with his whole fleet for Dantzig, where 
the king of Poland then resided, so defeated his measures, 
that he was obliged to prolong the truce for another year. 
Sigismund was not yet apprised of his danger, and refused 
to listen to any terms of accommodation : Gustavus enter- 
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ing Livonia, defeated the Polish general, and took Dorpat, History. 
Hockenhausen, and several other places of less importance ; 
after which, entering Lithuania, he took the city of Birsen. 74 * 
Notwithstanding this success, Gustavus proposed peace on . 
the same equitable terms as before ; but Sigismund was 
still infatuated with the hopes that, by means of the empe- 
ror of Germany, he should be able to conquer Sweden. 
Gustavus finding him inflexible, rcsolved to push his good 
fortune. His generals, Horn and Thurn, defeated the Poles 
in Semigallia. Gustavus himself, with 150 ships, set sail for 
Prussia, where he landed at Pillau. This place was imme- 
diately surrendcred to him, as were several other towns. 
Sigismund, alarmed at the great progress of Gustavus, sent a 
body of forces to oppose him, and to prevent Dantzig from 
falling into his hands. But this measure did not produce any 
powerful effect ; and in May 1627, Gustavus arrived with 
fresh forces before Dantzig, which he would probably have 
carried, had he not been wounded in the belly by a can- 
not-shot. The states of Holland sent ambassadors to me- 
diate a peace between the two crowns; but Sigismund, de- The Poles 
pending on the assistance of the emperor of Germany and defeated a 
king of Spain, determined to hearken to no terms, and resolv- ‘4 time. 

6 Cape oc ee b eel 2 A. D. 1627. 
ed to make a winter campaign. The king of Sweden was 
however so well intrenched, and all his forts were so strongly 
garrisoned, that the utmost efforts of the Poles were to no 
purpose. The city of Dantzig, in the mean time, made such 
a desperate resistance as greatly irritated him. In a sea en- The Poles 
gagement the Swedish fleet defeated that of the encmy ; after defeated by 
which Gustavus, having blocked up the harbour with his)\* a 
fleet, pushed his advances on the land side with incredible — 

Ju vested. 
vigour. He made a surprising march over a morass fifteen 
miles broad, assisted by bridges of a peculiar construction, 
over which he carried a species of light cannon invented 
by himself. By this unexpected manceuvre he obtained Th 
the command of the city in such a manner, that the garri- obliged by 
5 : ; i an inunda- 
son were on the point of surrendering, when, by a sudden;; or ihe 
swell of the Vistula, the Swedish works were ruined, and vistula to 
the king was obliged to raise the siege. In other respects, raise the 
however, the affairs of Gustavus proceeded with their usual siege- 
good fortune. His general Wrangel defeated the Poles 
before Brodnitz. At Stum the king gained another and 
more considerable victory in person. The emperor had 
sent 5000 foot and 2000 horse under Arnheim, who joined 
the main army commanded by the Polish general Coniec- 
spolski, in order to attack the Swedish army encamped 
at Quidzin. The enemy were so much superior in num- The Poles 
ber, that the friends of Gustavus warmly dissuaded himand Ger- 
from attacking them. But the resolution of the king was pt 
not. to be shaken, and the engagement commenced. The great 
Swedish cavalry charged with such impetuosity, contra- slaughter 
ry to their sovereign’s express order, that they were al-in two en- 
most surrounded by the enemy; but, coming up to their &#gements. 
assistance, he pushed the enemy’s infantry with so much 
vigour, that they gave way, and retreated to a bridge that 
had been thrown over the Werder. But here they were 
disappointed, for the Swedes had already taken posses- 
sion of the bridge. A new action ensued, more bloody 
than the former, in which the king was exposed to great 
danger, and thrice narrowly escaped being taken prisoner ; 
but at last the Poles were totally defeated, and with im- 
mense loss. The slaughter of the German auxiliaries was 
so great, that Arnheim scarcely carried off one half of the 
troops which he brought into the field. This defeat did not They are 
hinder the Polish general from attempting the siege of again de- 
Stum ; but here he was as unsuccessful as in his previous ate" and 
enterprises. Arnheim was recalled, and was succeeded by aon ie 
Henry of Saxe-Lauenburg and Philip Count Mansfeldt.a truce of 
The change of general officers, however, produced no good six years. 
consequences to the Poles; a famine and plague raged in 
their camp, so that they were at last obliged to consent to 
a truce for six years, to expire in the month of June 1635. 
3 
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History. Gustavus kept the port and citadel of Memel, the harbour 

~~” of Pillau, the towns of Elbing, Brunsberg, and all that he 
had conquered in Livonia. 

Gustavus Gustavus having thus brought the war with Poland to 

resolves ©N an honourable conclusion, began to think of resenting the 

war with conduct of th in assisting his enemies and op- 

the empe. Conduct of the emperor in assisting his enemies and op 

sor. pressing the protestant states. Before embarking in such 

an important undertaking, it was necessary that he should 

consult the dict. Here the propriety of engaging in a war 

with Germany was warmly debated ; but, after much alter- 

cation, the king, in a very noble speech, determined the 

matter, having declared in such strong terms the virtuous 

motives by which he was actuated, that the whole assembly 

wept, and every thing was granted which he could require. 

Tt was not difficult for him to begin his expedition. His 
troops amounted to 60,000 men, hardened by a succession 
of severe campaigns in Russia, Finland, Livonia, and Prus- 
sia. His fleet exceeded seventy sail, carrying from twenty 
to forty guns, and manned with 6000 seamen. Embark- 
ing his troops, he landed at Usedom on the 24th of June 
1630, the Imperialists having evacuated all the fortresses 
which they there posscssed; and the isle of Rugen had 
been before reduced by General Lesley, in order to secure 

Reduces @ retreat if fortune should prove unfavourable. Passing the 

Wolgast, strait, Gustavus stormed Wolgast, and another strong for- 

Stettin, &c. tress in the neighbourhood, leaving a garrison for the de- 

a. D- 1680. fence of these conquests. He then procecded to Stettin, 
which consented to receive a Swedish garrison, and the 
king persuaded the duke of Pomerania to enter into an al- 
liance with him. In consequence of this the Swedish troops 
were received into several towns of Pomerania; and the 
most bitter enmity tock place between the Imperialists and 
Pomeranians. 

These successes of Gustavus struck the empire with con- 
sternation; for, being already overwhelmed with civil dis- 
sensions, they were in no condition to resist so impetuous 

Count Til-an enemy. At last Count Tilly was invested with the dig- 
ly the em- nity of ficld-marshal. In the mean time, the king, being 


peror's ge- reinforced by a considerable body of troops in Finland and 
— Livonia under the conduct of Gustavus Horn, defeated the 

Imperialists before Griffenhagen, and soon afterwards took 
Cuts off _ the place by assault. By this and some other conquests, he 
2000 opened a passage into Lnsatia and Silesia; but in the mean 
Swedes. 


time Tilly cut off 2000 Swedes at New Brandenburg. This 

Frankfurt advantage, however, was soon overbalanced by the con- 

and Lands. quest of Frankfurt on the Oder, which Gustavus took by 

berg taken assault, making the whole garrison prisoners. Thus he 

ye _ a commanded the rivers Elbe and Oder on both sides, and 

. had a fair passage, not only to the countries already micn- 

tioned, but also to Saxony and the hereditary dominions of 

the house of Austria. He soon afterwards laid siege to 
Landsberg, which he took by assault. 

About this time the protestant princes held a diet at 

Leipzig, to which Gustavus sent deputies, and conducted 

his negociations with such address as tended greatly to pro- 

He reduces mote his interests. Immediately after this he reduced 

Pomerania, Greifswald, and with it all Pomerania. Having then march- 


= a th ed to Gustrow, he restored the dukes of Mecklenburg to 
stores © their dominions. 

dukes of ies : : ; 

Mecklen- _ All this time Tilly was employed in the siege of Magde- 
burg. burg; but being alarmed at the repeated successcs of the 


Swedes, he now left Pappenheim with part of the army be- 
fore that city, while he marched with the rest into Thurin- 
gia, to attack the landgrave of Hesse-Cassel and the elector 
Magdeburg of Saxony. After a most obstinate defencc, Magdeburg 
taken by fell into the hands of Pappenheim, who committed all ima- 


i ae, qginable cruelties. The king formed a plan of recovering 
the inkabi. the city ; but was obliged to abandon it, by Pappenheim’s 


tants cruel- throwing himself into the place with his whole army, and 
ly used, by the progress which Tilly was making in Thuringia. Re- 
linquishing this enterprise, he ordered an attack on Havels- 
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burg; which was conducted with such resolution, that the History. 
place was forced in a few hours, and all the garrison made Some 
prisoners. Werben was next obliged to submit after an “a nd 
’ _ f : urg an 

obstinate conflict, in which many fell on both sides. These wepen re- 
successes obliged Tilly to attempt in person to check the duced, and 
progress of the Swedes. He detached the vanguard of his the cavalry 
army, composcd of the flower of the Imperial cavalry, within of the In 
a few miles of the Swedish camp. An action ensued, in Petialists 

: ; : 1, defeated 
which Bernstein the Imperial general was defeated and kill- by the 
ed, with 1500 of his men. Gustavus, after this advantage, Swedes. 
placed himself in a situation so much superior to that of his 
enemics, that Tilly was fired with indignation, and marched 
up to the Swedish lines to give him battle. The king kept 


-within his works, and Tilly attacked his camp, though al- 


most impregnably fortificd, and maintained a most terrible 
fire from a battery of thirty-two pieces of cannon; which, 
however, produced no other effect than obliging the Swe- 
dish monarch to draw up his army behind the walls of Wer- 
ben. Tilly had placed his chief hopes in being able to Count Til- 
spike the enemy’s cannon, or set fire to their camp; after ly defeated 
which he proposed making lis grand attack. With this by Gusta- 
view he bribed some prisoners ; but they betrayed him, and V4 
communicated his design to Gustavus. The king ordered 
fires to be lighted in different parts of his camp, and his 
soldiers to imitate the noise of a tumultuous disorderly rab- 
ble. This had the desired effect. The count led his army 
to the breach made by the cannon, where he was received 
with such a volley of grape-shot as cut off the first line, and 
put the whole body in disorder, so that they could never 
be brought back to the charge. In this confusion the Im- 
perial army was attacked, and after an obstinate conflict 
obliged to quit the field. 

Soon after this action the queen arrived at the camp with A body of 
a reinforcement of 8000 men; at the same time a trcaty British sol- 
was concluded with Charles I. of England, by which that diers comes 
monarch allowed the marquis of Hamilton to raise Gone Cneone- 
men for the service of Gustavus. These auxiliaries were of the 
to be conducted to the main army by a body of 4000 Swedes. 
Swedes; and were in every thing to obey the king while 
he was personally present, but in his absence were to be 
subject to the orders of the marquis. With these troops 
the king had resolved to make a diversion in Bremen ; but 
the marquis finding it impossible to cffect a junction with 
the Swedish army, resolved, without debarking his troops, 
to steer his course for the Oder, and land at Usedom. Gus- 
tavus was very much displeased at finding his project thus 
disconcerted; but making the best of the present circum- 
stances, he commanded the British troops to act on the 
Oder instead of the Weser. The number of this little army 
was magnified exceedingly by report, insomuch that Tilly 
had some thoughts of marching against them with his whole 
force ; but on the departure of the marquis for Silesia, he 
reinforced the army in that country with a large detach- 
ment, which was thought to contribute not a little to the 
defeat which he soon after received. 

Since the late action Gustavus had kept within his in- 
trenchments, where his army was well supplied with provi- 
sions and stores. ‘Tilly made several attempts to surprise 
or draw him to an engagement ; but finding all his endea- 
vours fruitless, he marched into Saxony, and laid siege to 
Leipzig. This precipitate measure proved highly advan- 
tageous to the Swedish monarch. A treaty offensive and 
defensive was immediately concluded with Gustavus; and 
the elector willingly promised every thing that was required 
of him. Tilly, in the mean time, carried fire and sword Saxony ra- 
into the electorate. At thc head of an army of 44,000 ve- vaged by 
terans, he summoned the city of Leipzig to surrender ; de- — ‘Lil- 
nouncing, in case of a refusal, the same vengeance against a ko 
° . 4€lpe~ 
it as had becn executed on Magdeburg. The governor was Zig. 
so much intimidated, that he instantly submitted; and he 
also surrendered the castie of Passenberg, which was in a 


SWEDEN. 


History. condition to have resisted till the arrival of the Swedish 
—~— army. The eleetor, enraged at the loss of these valuable 
places, ordered his army to join the Swedes with all expe- 

dition, and pressed the king so warmly to engage, that at 

Raitle of last he yielded to his desire. On the 7th of September 
Leipzig. 1631, Gustavus led out his army in the finest order, the 
a. D. 1631. Swedes forming one eolumn on the right, and the Saxons 
another on the left; each amounting to 15,000 men. Tilly 

drew up his men in one vast column, probably with a view 

of surrounding the flanks of the king’s army. The king 

led his troops against that wing of the Imperialists. eom- 

manded by Pappcnheim, whom he drove back to a eonsider- 

able distanee. General Bannier in the mean time eut in 

pieees the troops of Holstein, and mortally wounded the 

duke, who commanded them. Pappenheim eondueted his 

troops seven times to the charge, but was as often repulsed 

by the Swedes. Tilly all this while was engaged with the 

Saxons; but having at last driven them off the field, the 

whole strength of the Imperial army was turned against the 

Swedish left wing. The Swedes sustained the attack with 

the greatest firmness, until the king detached the eentre to 

assist them. The Imperialists then were no longer able to 

maintain their ground; but gave way everywhcre except in 

the eentre, which was eomposed of eighteen regiments of 

veterans aecustomed to vietory, and deemed invincible. 

The Impe- They made ineredible efforts to maintain their reputation 5 
rialists de- and, though swept off in great numbers by the Swedish 
feated with artillery, never shrunk or fell into confusion. Four regi- 
peat ments, after their officers had been killed, formed them- 


peer selves, and withdrew to the skirt of a wood. Tilly retired 
at the head of 600 men, and escaped by the coming on of 
the night. Seven thousand Imperialists lay dead on the 
ficld of battle ; 4000 were taken prisoners ; a fine train of 
artillery was lost, with upwards of 100 standards, ensigns, 
and other military trophies. 

The Gustavus now determined to penetrate into Franconia, 

‘pe where he redueed several plaees, especially the fortress 

Cor of Wiirzburg. Tilly having eolleeted his seattered troops, 


towns, and Whieh formed an army still superior in number to that of 
cut off four Gustavus, marehed to the relief of this plaee, but eame too 
regiments late. He then direeted his mareh towards Rottenberg, 
of the ene- where four regiments were eut in pieces by a Swedish de- 
. tachment. After this, the king redueed Hanan, Frank- 
furt on the Maine, and Mentz, having destroyed a body of 
Spaniards who had attempted to obstruet his passage. 

The eourt of Vienna was now thrown into the utmost 
confusion, and sent everywhere begging assistance, and so- 
liciting the Catholie prinees to arm in defence of their re- 
ligion. The emperor was most embarrassed in finding a 
general eapable of opposing Gustavus in the field; for the 
late misfortunes of Count Tilly had entirely sunk his re- 

Wallen- utation. Wallenstein, an old experienced officer, was se- 
stcinchosen jeeted ; but as he had formerly been disgraeed, it was ap- 
general by »rehended that he would not aceept of the command of 


the em- : ; : _ 

peror. whieh he had once been deprived. This objeetion how- 
ever was surmounted; and Wallenstein not only aceepted 
of the command, but, at his own expense, augmented the 
army to 40,000 men. 

A great During the whole winter the Swedish army kept the 

number of e 

a field, and before the approach of summer had redueed a 


taken by great number of places, while the landgrave William made 
theSwedes.great progress in Westphalia. Gustavus Horn was re- 
pulsed before Bamberg, but soon had his revenge, by en- 
tirely destroying two regiments of Imperialists. To pre- 
vent the troops from being affected by the loss before Bam- 
berg, the king resolved to give battle to Tilly, who was 
marehing into Bavaria to prevent the Swedes from gaining 
a footing in that eleetorate. He pursued the Impcrial ge- 
neral through a vast tract of eountry, defeated his rear- 
guard, and having redueed a variety of towns and for- 
tresses on the Danube, penetrated as far as Ulm. Ad- 


19 


vaneing to the river Leck, the count posted himself in a History. 
wood on the opposite side, to dispute his passage. Gusta- ears. 
oun lle 


vus endeavoured to dislodge him by a regular fire from, 

: y defeated 
seventy pieces of cannon. The slaughter was dreadful 5 514g killed. 
and Tilly himself, being wounded by a cannon-ball in the 
knee, died a few days before he was to have been super- 
seded by Wallenstein. The following night the Imperial 
army evacuated the post. Gustavus immediately crossed 
the river, and seized the towns of Rain and Neuburg, which 
the enemy had abandoned, and Augsburg next submitted. 

From Augsburg the Swedes advaneed towards Ratisbon, 
but were disappointed in their'design of obtaining possession 
of that eity, as the Bavarians had thrown a numerous gar- 
rison into the plaec. In the mean time, ambassadors ar- 
rived from Denmark, offering the mediation of that erown 
for obtaining a lasting peace between the contending parties. 
This negoeiation however failed of suceess, as the ambas- 
sadors had not been instrueted to offer terms favourable to 
the protestants. Gustavus, now resolving to retort on them- Three 
selves the eruclties whieh the Bavarians had inflicted on towns laid 
the protestants, laid the towns of Morzburg, Friesengen, ," ashes 
and Landshnt, in ashes. The inhabitants of Munieh saved By ie 
bee wedes, 

themsclves by submission. Gustavus also defeated the 
forces of the eleetor, who had been joined by a eonsider- 
able body of militia. 

While the king was thus employed, Wallenstein had as- 
sembled a very numerous army. He was strongly solicited 
by the elector of Bavaria to eome to his assistance ; but, in 
revenge of the eleetor’s having formerly obtained the com- 
mand for Tilly in preference to himself, he drew off to- 
wards Bohemia to encounter the Saxons. Arnheim, who 
commanded the Saxon forees in that plaee, was an enemy 
to Gustavus, who had formerly rallied him for his eowardice. 
He therefore permitted Wallenstein to gain an easy vietory, The Saxon 
in hopes that his master, the eleetor of Saxony, a prinee troops de 
entirely devoted to his pleasures, might be indueed to re- feated by 
linquish the friendship of sueh a restless and warlike ally as “ - 
Gustavus; and indeed he used all the eloqucnee of whieh 
he was master to detach him from the Swedish eause. Se- 
veral advantages were in the mean time gained by the Im- 
perialists. Pappenhcim defeated the archbishop of Bre- 
men’s cavalry at Werden; and three Swedish regiments 
were eut off near Kadingen. Pappenheim was however 
foreed to rctire, and to withdraw his forees from Stade, of 
which the Swedes took possession. Wallenstein and the 
eleetor of Bavaria, who had now joined their forees, threat- 
encd Gustavus with greatly superior numbers. The king, 
being reinforeed with 15,000 men, no longer deelined the 
engagement; but Wallenstein was too wise to trust the fate 
of the empire to a single battle against sueh an enemy as 
the king of Sweden. Gustavus attacked his eamp, but was Gustavus 
repulsed with the loss of 2000 men. Several other mis- attacks his 
fortunes happened to the Swedes; and at last, after various. "Ps ae 
manceuvres, Wallenstein directed his eourse towards Misnia, Se tess: ; 
in order to oblige the elector of Saxony to deelare against : 
the Swedes, and to draw them out of Bavaria. Gustavus, 
notwithstanding the ineonstaney of Augustus, immediately 
set out to assist him. With ineredible diligenee he march- 
ed to Misnia, where the Imperialists were assembling thcir 
whole strength. Hearing that the enemy were encamped 
at Weissenfels, and that Pappenheim had been detached 
with a strong corps, Gustavus resolved to engage them be- 
fore they could effeet a junetion. With this view he mareh- Battle of 
cd to Liitzen, where he attacked Wallenstein with inere- Litzen. 
dible fury. The Swedish infantry broke the Imperialists in 
spite of their utmost efforts, and took all their artillery. 
The cavalry not being able to pass the river so expedi- 
tiously as the king thought neeessary, he led the way, at- 
tended only by a single regiment and the duke of Saxe- 
Lauenburg. Here, after charging. impetuously, he was Gustavus 
killed. The news of his death was in an instant spread killed. 
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History. over both armies. The courage of the Imperialists revived, 
and they now made themselves sure of victory. But the 


Swedes, eager to revenge the death of their beloved mo- 
narch, charged with such fury that nothing could resist 


The Impe- them. The Imperialists were defeated a second time, just 
rialists to- gg Pappenheim, with his fresh corps, came up to their as- 
tally de- c. ; 

Genkol sistance. On this the battle was renewed, but the Swedes 
were still irresistible. Pappenheim was mortally wounded, 
and his army finally routed, with the loss of 9000 killed in 
the field and in the pursuit. 

Christina, This victory proved more unfortunate to Sweden than 

ee ait d the greatest defeat. The crown devolved on Christina, the 

pile daughter of Gustavus, an infant of six years old; the na- 

Sweden. tion was engaged in an expensive foreign war, without any 
person equal to the arduous task of commanding the armies, 
or regulating domestic affairs, as Gustavus had done. Chris- 
tina was immediately proclaimed queen. The regency de- 
volved on the grand bailiff, the marshal, the high admiral, 
the chancellor, and the treasurer of the crown. Oxen- 
stiern was invested with the chief management of affairs, 
and conducted himself with the greatest prudence. The 
reign and character of Christina have been detailed under 
the article Curistina, to which we may refer our readers. 

Charles From the treaty of Westphalia, Sweden enjoyed some 

Gustavus years of repose. Charles Gustavus, Count Palatine, having 

a. gained the favour of Christina, was appointed generalissimo 

crown of Of the forces, and heir-apparent to the crown. A marriage 

Sweden. was proposed between them; but the queen would never 


listen to this or any other proposal of the kind. In 1650, 

the ceremony of the queen’s coronation was performed ; 
a. p. 1654. but in four years after, she resigned the crown in favour of 

Charles. 
State of The new king found himself involved in considerable 
Sweden on difficulties on his accession to the throne. The treasury 
eat flie was quite exhausted ; great part of the revenue was appoint- 
Charles X. ed for the support of Christina’s household; the people were 
oppressed with taxes; and the nation having been disarmed 
for several years, began to lose its reputation among foreign- 
ers. To remedy these evils, Charles proposed to resume 
all the crown-lands which had been alienated by grants to 
favourites during the late reign; to repeal a duty which had 
been imposed on salt; to put the kingdom in a posture of 
defence; and to enter on a war with some neighbourin 
state. Under a pretence that Casimir king of Poland had 
questioned his title to the throne, he prepared to invade 
that kingdom. Several embassies were sent from Poland 
to Stockholm; but some point of ceremony always disap- 
pointed them of an audience of the king,’so that they were 
obliged to return without executing their commission. As 
soon as matters were in readiness, General Wittemberg 
made an irruption into Poland from the side of Pomerania, 
The Poles opposed him with an army of 15,000 men; but 
instead of fighting, they began to negociate, and in a short 
time entirely dispersed. Charles himself soon followed with 
a powerful army, and pursued his march without obstruc- 
tion, all the cities throwing open their gates to him as he 
approached. As he advanced to Cracow, Casimir resolved 


War with 
Poland re- 
solved on. 


The Poles to make one effort to save his capital. His army amounted 
defeated, only to 10,000 men; and these were unfortunately such as 
and the had never stood fire. After a fecble resistance, they fled 
— with precipitation, having lost 1000 men killed and taken 


prisoners. A few days after this Charles defeated the Poles 
a second time, about eight leagues from Cracow; on which 
Casimir fled with his family to Oppeln in Silesia. The 
capital was then invested, and, though defended with the 
utmost valour, was ina short time obliged to capitulate. 
Thus in less than three months Charles apparently became 
master of Poland; but it was soon evident that the Poles 
had no intention of abandoning their former sovereign. 

In 1656, a war took place with the elector of Branden- 
burg. While Charles was employed in the conquest of Po- 
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land, that prince had invaded Royal and Ducal Prussia, and History. 

reduced the most considerable towns with little opposition. 7 . 

The king of Sweden took umbrage at his progress; and * este 

having marched against him, defeated his forces in several ef fivenx 

slight encounters, and obliged him to acknowledge himself denburg. 

a vassal of Sweden. These rapid conquests alarmed all. p. 1656. 

Europe; and the different powers sought for means of driv- 

ing the Swedes out of Poland, which they had so unex- 

pectedly and unjustly seized. The Poles were no sooner The Poles 

assured that they should obtain assistance, than they every- revolt. 

where revolted and massacred the Swedes. Casimir return- 

ed from Silesia; and those very troops and generals who 

had before submitted to Charles without opposition, now 

ranged themselves under the banners of his antagonist. 

Charles immediately marched from Prussia to chastise the Charles — 

insolence of the.Poles, and totally defeated a body of 12,000 gains a vic- 

men. This event did not hinder all the Poles incorporated se ge 

with his troops to desert. ‘Their defection considerably re- Mee, 

duced his army ; and the campaign being performed in the 

depth of winter, he was at last obliged to retreat to Prussia. 

In his march he was harassed by the Poles; and a body of 

4000 Swedes was surprised and defeated by them at Warka. 

This loss however was soon after recompensed by a complete 

victory gained by Adolphus the king’s brother, and General 

Wrangel. In the mean time the king was taking measures 

for laying siege to Dantzig; but was prevented by the 

Dutch, who threatened to oppose him, unless a proper re- 

gard was paid to their interest. Charles accordingly grant- Concludes 

ed them advantageous terms; and afterwards gained over 4 treaty 

the elector of Brandenburg, by ceding to him the sovereign- ied 

ty of Prussia, that he might be at liberty to turn his whole pi hie 

strength against Poland. of Bran- 
By the treaty just concluded with the elector, the latter denburg. 

was to assist Charles in his war with Poland ; but the elec- 

tor was so tardy in his measures, that the Poles, having ob- 

tained assistance from the Tartars, had reduced the city of 

Warsaw. The two princes now marched in concert against 

their enemies, who were encamped in a strong situation in 

the neighbourhood of the city above mentioned, their cam 

being fronted by the Vistula. The Polcs were driven from The Poles 

their intrenchments with prodigious slaughter. The PolesandTartars 

and Tartars then laboured to break the alliance ; and with Coed : 

which view, having entered Ducal Prussia, they defeated vlog liter. 

the electoral army, and took many prisoners. The Swedes 

soon obtained their revenge. General Steinboek attacked 

the same Polish army at Philippowa, and overthrew it with 

such slaughter as obliged the Poles for that season to quit 

the field. A more formidable enemy than the Poles now 

began to make their appearance. The Russians invaded 

the provinces of Carelia, Ingermania, and Livonia; while 

the elector of Brandenburg began to waver in his fidelity. 

To preserve this only ally at such a critical juncture, Charles The Rus- 

was obliged to grant him more advantageous terms than sians in- 


those already mentioned; and the Russians were repulsed cee: 
in the provinces of Carelia and Ingermania. But in Livo- dorniiens 


nia they had better success. For seven months, however, 
they battcred the walls of Riga, without venturing to pass 
the ditch or storm the practicable breaches. 

Charles, notwithstanding the number of his encmies, was 
now become so formidable by the valour and discipline of 
his troops, that entire armies often fled on his approach. 
At last, in 1657, the Poles, finding they could not resista. p. 1657. 
him in the field, contented themselves with harassing the 
Swedes on their march, and cutting off the foragers and 
convoys. This proved much more destructive to the Swedes Charles en- 
than their former method; so that Charles was obliged to ters into 
enter into an alliance with Ragotski, prince of Transylvania, °” ay 
by assigning him certain provinces in his neighbourhood, oki 
in order to furnish himself with irregular troops, who might prince of 
fight the Poles in their own way. He did not thus obtain any Transylva- 
real advantage; for the confederates, after wasting a whole "2 


| History. campaign in Lithuania, were obliged to retire without ac- 
| complishing more than the reduction of a single fortress. 
Charles then returned with the Swedish army to Prussia. 
Leopold Leopold, the young king of Hungary, having long beheld 
king of | the Swedes with a jealous eye, now resolved to deelare for 
Hungary Poland. The more effeetually to curb the ambition of the 
eclares Swedish monarch, he solicited the king of Denmark to 
Sweden. come to arupture with him. This application was attend- 
ed with immediate success, and the Danes invaded Bremen. 
Ragotski’s Charles hastened to oppose this new enemy, and he thus 
army de- gave such offence to Ragotski, that, neglecting to take the 
stroyed bY Droper measures for his own defcnee in the absence of the 
he Poles 4 : 
and Tar. Swedes, he suffered his army to be destroyed by the Poles 
arse and Tartars. At the same time the Turks invaded Tran- 
sylvania, under pretence that Ragotski, being a vassal of 
the grand signior, had no right to invade Poland without 
He is de- his permission. Ragotski, opposing them in the field, was 
feated and defeated and killed, leaving Charles destitute of the only 
killed by ally on whom he could depend. 

The king, however, not dismayed by this misfortune, 
traversed Pomerania and the duchy of Mecklenburg; after 
which he attacked Holstein, while General Wrangel with 
another eorps entered the duchy of Bremen. The general 
Bravery executed his measures with the utmost vigour. In fifteen 
and success days he retook all the towns whieh the enemy had reduced ; 
ee defeated and drove the Danish army out of the eountry, 

tange’- killing 3000 of their best soldiers. In Holstein the king 

reduced several fortresses, laid Itzehoe in ashes, defeated a 
body of Danes, and laid siege to Frederic Udda, into whieh 
the Danes had thrown a strong garrison. Leaving to Wran- 
gel the conduct of this sicge, he himself retired to Wismar 
in order to observe the situation of affairs in Poland; and 
- no sooner was he departed then Wrangel attacked the place 
with such fury, that he became master of it in two hours. 

In the province of Halland the Swedes were defeated, but 

the enemy derived no advantage from their victory. At sea 

the fleets met, and maintained an engagement for two days, 

without any considerable advantage on either side. In Po- 
"The house land affairs were not better eonducted. The house of Aus- 
of Austria tria had now declared for Casimir; and a German army 
declares having entered Poland, reduced Cracow, though not with- 
rk out sustaining great loss. 

The king of Sweden was now surrounded by enemies. 
The elector of Brandenburg had deelared against him ; and 
. he had besides to engage the armies of Austria, Poland, 
harles in- Russia, and Denmark. In this dangerous situation he re- 
ades Den- solved to attack Denmark, so as to oblige that state to eome 
: = ae to a speedy accommodation. His designs were forwarded 
hi. by a very early frost, which enabled him to transport his 
. troops without shipping. Having marehed over the ice to 

the island of Funen, he cut in pieces a body of 4000 Danish 

soldiers and 500 peasants. The whole island was reduced 

in a few days ; after which he passed to Langland, then to 

Laaland, after that to Falster, and lastly to Zealand. The 

Danes were terrified at this unexpected invasion, and were 

resigning themselves to despair, when Charles offered to 
Peace cons conclude a peace on equitable terms. The king of Den- 
eluded. mark gladly consented, intending to renew the war as soon 
‘as he thought it could be done with safety. 

Charles was no sooner retired, than the king of Denmark 
began to act secretly against him; on which, resolving to 
anticipate him in his designs, he appeared unexpectedly 
with a fleet before Copenhagen. The Swedish monarch 
laid siege to the capital, but with so little prudence that he 
made no progress, and was at length compelled to turn the 
siege into a blockade, which continued to the end of the 
war. Charles X.died of an epidemic fever, and was suc- 
ceeded by his son Charles XI. 
harlesXI. The new king, Charles XI. was a minor at the time of 
s. D. 1660. his father’s death ; and as the kingdom was involved in a 
dangerous war with so many enemies, the regency deter- 


weden. 
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mined to conclude a peace, if it could be obtained on rea- History. 


via, by which Casimir renounced his pretensions to the 
crown of Poland, and that state gave up all pretensions to 
Livonia. Bornholm and Drontheim were ceded to Den- 
mark, and an equivalent in Schonen remained with Swe- 
den. During the minority of the king, nothing remarkable 
occurs in the history of Sweden. In 1672 he entered into War with 
alliance with Louis XIV. which two years aftcr involved Branden- 
him in a war with the elector of Brandenburg. At first the b¥"8- 
Swedes carried all before them. Almost all the towns in 
Brandenburg were reduced, when the elector arrived with 
an army to the relief of his distressed subjects. He retook TheSwedes 
several towns, defeated the Swedes ina general engage- defeated by 
ment, and soon after forced them to abandon all their eon-/2"4 and 
quests. In eonjunction with the Danes, he then invaded *” 
the Swedish dominions: many places of importance were 
reduced ; and, in 1676, Sweden received a most destruc- a. p. 1676. 
tive blow by the defeat of her fleet in an engagement with 
the eombined fleets of Denmark and Holland. The king 
soon afterwards took the government into his own hands, 
and in some degree restored the fortune of Sweden; but 
although he was more successful where he eommanded in 
person, the same losses and disgrace attended the Swedish 
arms in every other quarter. In 1678, the Swedish fleet 
was defeated in two engagements. At Landscrona a most 
obstinate battle was fought, from ten in the morning till six 
at night, when both parties were obliged, by fatigue, to re~ 
tire to their respective camps. At Oldeval, in Norway, the 
Swedes were defeated; and the Danes laid desolate the 
islands of Oeland, Smaaland, Unno, and Kuno; while the 
electoral troops and Imperialists reduced Count Konigs- 
mark to the utmost distress in the neighbourhood of Stral- 
sund. In this deplorable situation of affairs Kénigsmark 
found an opportunity of attacking his enemies to such ad- 
vantage, that he obtained a complete victory ; after which 
he ravaged the duchy of Mecklenburg. Notwithstanding 
this success, he could not prevent the elector from reducing 
Stralsund. He was afterwards obliged to evacuate Pome- 
rania; and, to eomplete his distress, the fleet which trans- 
ported the Swedish army from Pomerania was wrecked on 
the eoast of Bornholm. 

At this unprosperous erisis a peace was concluded at St 
Germains between France and her enemies, by which the 
Swedes and Danes were left to decide their quarrel between 
themselves. Denmark was by no mcans a match for Swe- 
den, even in the distressed situation to which she was re- 
duced ; and a treaty was therefore concluded, on terms Peace con- 
much more favourable to Sweden than could have been ex- cluded. 
pected. ‘The peace was eonfirmed by a marriage between 
Charles, and Ulrica Eleonora, daughter to the king of Den- 
mark. From this time fhe Swedish monareh applied him- Charles be- 
self to the reformation of the state ; and by artfully manag- comes ab- 
ing the disputes between the nobility and the peasants, he *°!¥te- 
obtained a decree empowering him to alter the constitution 
as he pleased. The proceedings of the king after this de- 
cree were such as to exasperate the nobility, and produce 
violent eommotions. See PaTKUL. 2 

On the 15th of April 1697, died Charles XI. leaving his CharlesXI. 
crown to his son, the celebrated Charles XII. at that time dies, and is 
a minor. On his accession, he found himself under the suaogode, 
tuition of his grandmother Eleonora, who had governed the en ed 
kingdom during the minority of the late king. Though xyq. 
Charles was at that time only fifteen years of age, he show- 
ed a desire of taking the government into his own hands. 
His counsellors, Count Piper and Axel Sparre, signified his 
desire to the queen-regent. By her they were referred to 
the states, and there all were unanimous ; so that the queen, 
finding that opposition would be vain, resigned her power 
with a good grace ; and Charles was invested with absolute 
authority in three days after he had expressed his desire of 


Olivia. 


ae 
History. reigning alone. He was scarccly seated on the throne when 

~ a powcrful eombination was formed against him. Augustus 

A powerful king of Poland formed designs on Livonia; the king of 
combina Denmark revived his disputes with the duke of Holstein, 


tion form- 
be pater as a prelude to a war with Sweden; and Peter the Great 


him. of Russia began to form designs on Ingria, formerly a pro- 
vince of Russia. In 1699 the king of Denmark marehed 
Holstein an army into Holstein. Charles sent a eonsiderable body 


ravaged by of troops to the duke’s assistanee ; but before their arrival 
the Danes. the Danes had ravaged the eountry, taken the castle of Got- 
A.D. 1699: torp, and laid elose sicge to Tonningen. Here the king of 
Denmark eommanded in person, and was assisted by the 
troops of Saxony, Brandenburg, Wolfenbuttel, and Hesse- 
Cassel. Britain and Holland, as guarantees of the last treaty 
with Denmark, in eoncert with Sweden, joined Charles 
against this eonfederaey, and sent fleets to the Baltic. They 
proposed a termination of the war on eqnitable terms; but 
these were haughtily refused by the Danish monareh, who 
despised the youth and inexperienee of Charles, and relied 
too much on the alliance which he had formed with Saxony, 
They are Brandenburg, Poland, and Russia. ‘Tonningen, however, 
repulsed at yesisted all his efforts; and when he ordered the place to 


Tonnin- he stormed, he had the mortifieation to see his troops driven 
a headlong from the walls by a handful of Swedes. 

Charlesde- In the year 1700, Charles, having intrusted the affairs 
feats the of the nation with a eouncil chosen out of the senate, set 
a the out on the 8th May from his capital, to whieh he never 


aD. 1760 afterwards returned. He embarked at Carlserona, and de- 
:  feated the fleet of the allies. Having made a descent on 

the island of Zealand, he defeated a body of cavalry that 

opposed his mareh, and then proeceded to invest Copen- 

hagen by sea and land. The king of Denmark saw the ne- 

cessity of either having his eapital destroyed, or of doing 

Obliges the justice to the duke of Holstein. He ehose the latter ; and 


Danes to a treaty was coneluded on mneh the same terms as formerly. 
le Charles, being thus at liberty to turn his arms against the 
— other prinees who had conspired his destruetion, resolved 
Marches to lead his army against Augustus king of Poland. On the 


against the road, however, 


he reeeived intelligenee that the czar of 
Russians. 


Russia was on his march to oppose him, and had laid siege 
to Narva with an army of 100,000 men. The contest that 
ensued betwecn Charles and Peter, with the celebrated 
battles of Narvaand Pultava, have been already related un- 
der Russa, so that we shall here confine ourselves ehiefly 
to those events in whieh Petcr the Great was not immediately 
concerned. Peter was the ehief support of Augustus, and 
he took the most active measures to oppose the progress of 
the Swedish monareh. His want of success, and the sub- 
sequent contests between him and Charles, till the decisive 
battles of Pultava, are related in the same article. 


Charles In 1701, as early as the season permitted, Charles, having 
marches _ received a reinforcement from Sweden, took the field, and 


ee the appeared suddenly on the banks of the Duna, along which 
A. p. 1701 the Saxon army was posted to reecive him. The king of 
* Poland being at that time siek, the army was commanded 

by Ferdinand duke of Courland, Marshal Stenau, and Ge- 

neral Paykel, all officers of valour and experienee. They 

had fortified some islands in the mouth of the river, and 

taken every other precaution against an attaek ; the soldiers 

were hardy, well diseiplined, and nearly cqual to the Swedes 

and entire. 11 number; yet Charles, having passed the river in boats 
ly defeats with high sides, to sereen the men from the fire of the ene- 
them. my, attaeked them with such fury, that they were entirely 
defeated, and with great loss. This vietory was followed 

by the surrender of all the towns and fortresses in the duchy 

of Courland. Charles then passed into Lithuania, where 

every town opened its gates to him. At Birsen, an army 

a of 20,000 Russians retired with the utmost precipitation on 
scheme for “Ue ews of his approach. Here Charles, pereeiving that 
dethroning the kingdom of Poland was greatly disaffeeted to Augustus, 
Augustus. began to project the scheme of dethroning him by means 
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of his own subjects. This seheme he executed with more Histo 
poliey than he ever showed on any other oceasion. 
Augustus, in the mean time, finding his scheme of peace 
frustrated, had reeourse to the senate ; but met with such 
a rough answer from them, that he determined to apply to 
Charles. To him therefore he sent his chamberlain; but 
a passport being forgotten, the ambassador was arrested. 
Charles continued his march to Warsaw, whieh surrendered Warsay 
on the first summons; but the citadel held out for somc taken. 
days. Augustus, finding at last that no dependence was to 
be plaeed on the Poles, determined to trust his fortune 
wholly to the Saxon army and the nobility of the palatinate 
of Craeow, who offered to support him to the utmost of 
their power. The Saxon army had now advanced to the 
frontiers, and Augustus immediately put himself at its head. 
Being joined by the nobility of Cracow, he found that his 
forces amounted to 30,000 men, all brave and well disciplined. 
With thesc he marched in quest of his enemy; nor did the 
Swedish monarch decline the combat, though he had with 
him only 12,000 men. Though the Saxons were strongly The Says 
posted, having their front covercd by a morass, besides be- entirely 
ing fortified with pallisadoes and ehevaux de frise, they were feated. 
attaeked with irresistible impetuosity, and entirely defeated. 
This vietory was followed by the loss of Cracow. Charles Cracov 
then set out in pursuit of the flying army, with a design of taken. 
preventing them from rc-assembling; but his horse falling 
under him, he had the misfortune to break his thigh, by 
which he was eonfined six weeks, and thus Augustus ob- 
tained some respite. He improved this interval. Having 
convoked a diet, first at Marienburg, and then at Lublin, 
he obtained the following resolutions; that an army of 
50,000 men should be raised by the republic for the ser- 
vice of the prince; that six weeks should be allowed the 
Swedes to determine whether they were for war or peace ; 
and that the same time should be granted to the turbulent 
and discontented nobles of Poland to make thcir coneessions. 
To eounteract the effects of these resolutions, Charles as- Remain! 
sembled another diet at Warsaw; and while the two as- the Sa 
semblies disputed coneerning their rights and privileges, he fr" @ 
recovered from his wound, received a strong reinforeement foated. 
from Pomerania, and utterly defeated and dispersed the re- 4. ». 17 
mains of the Saxon army. 
The ill fortune of Augustus continued still to prevail. In August 
1704 he was formally deposed by the diet, and the erown deposed 
was conferred by Charles on Stanislas Lecsinsky, palatine} vail 
of Posnania. Augustus however did not yet tamely relin- +o the 
quish his kingdom. His adherents daily skirmished with throne. 
the Swedes; and Augustus himself, being reinforced by Warsa 
9000 Russians, retook Warsaw, and had nearly surprised retake 
the new king, who lived in perfeet security in the city while “US¥S* 
Charles fought his battles. Count Horn, with 1500 Swedes, 
vigorously defended the citadel; but at last, finding it no 
longer tenable, he was obliged to surrender at discretion. 
The reduction of Warsaw was among the last advantages 
gaincd by Augustus in the course of this war. His troops 
were now composed of Saxon recruits and undiseiplined 
Poles, who had no attaehment to his person, and were ready 
on all occasions to forsake him. Charles and Stanislas ad- 
vanced with the vietorious army; the Saxons fled before 
them, and the towns several miles round tendered their sub- 
mission. ‘The Poles and Saxons were under the command Excelle 
of Schullemberg, a most Sagaeious and expcrieneed general, conduct} 
who used every expedient to eheck the progress of the cis sone | 
Swedes. _With all his conduct and caution he found him- pare! “4 
self outwitted, and Charles in the neighbourhood of his 
camp, ready to fall on him, 
leagues distance. 


impo His first rank, being arme 
with pikes and muskets, presented a rampart of bayonets; the 
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0n, History. second line, stooping over the first, who kneeled, fircd over 
~~~” their heads; while the third rank, who stood upon their feet, 

kept up an incessant fire, by which the Swedish horse were 
| 


portunity of cutting off the whole Saxon army, by omitting 
to order his men to dismount. This was almost the first 
time that infantry had been regularly opposed to cavalry, 
His fine re-and the superiority of the former was evident. After the 
engagement had continued about three hours, the Saxons 
retreated in good order; which no enemy had ever ddne 
before in any engagement with Charles. The Swedes pur- 
sued their enemies towards the Oder, and forced them to 
retreat through thick woods, almost impervious even to in- 
fantry. ‘The Swedish horse, however, pushed their way, 
and at last enclosed Schullemberg between a wood and the 
river, where Charles had no doubt of obliging him to sur- 
render at discretion, or die sword in hand, as having neither 
boats nor bridges; but the genius of Schullemberg supplied 
every defect. In the night he ordered planks and floats of 
a trees to be fastened together, on which he carried over his 
ly troops, while the Swedes were employed in dislodging 300 
men, whom he had placed in a wind-mill for the purpose of 
defending his flank, and diverting the attention of the ene- 
my. Charles spoke of this retreat with admiration, and said 
he had been conquered by Schullemberg. 
Augustus No material advantage however resulted to Augustus, who 
leaves Po- was again obliged to leave Poland, and fortify the capital 
land. of his hereditary dominions, which he expected every mo- 
The Rus- ment to see invcsted. In the mean time, the Russians hav- 
sians take ing recovered their spirits, attacked the Swedes in Livonia 
several with the utmost fury. Narva, Dorpat, and sevcral other 
towns 1n : : : 
Livonia, t0Wns, were taken, and the inhabitants and garrison treated 
and invade with great barbarity. An army of 100,000 Russians soon 
Poland. afterwards entered Poland. Sixty thousand Cossacks under 
Mazeppa entered the country at the same time, and com- 
mitted every outrage with the fury of barbarians. Schullem- 
berg, perhaps more formidable than either, advanced with 
14,000 Saxons and 7000 Russians, disciplined in Germany, 
and reputed excellent soldiers. Could numbers have de- 
termined the event of war, thc Swedes must certainly have 
been at this time overpowered ; but Charles seemed to tri- 
umph over his enemies with more ease the more numerous 
they were. The Russians were so speedily defeated, that 
they were all dispersed before one party had notice of the 
' Astonish- misfortunes of another. The defeating an army of 40,000 
ing success men scarcely obstructed the march of the Swedes, while 


exceedingly galled and put in disorder. Charles lost the op- 
* treat. 


a ae their astonished enemies looked on these actions as the ef- 
then, _ fects of witchcraft, and imagined that the king of Sweden 


had dealings with infernal spirits. With these apprehen- 
sions they fled beyond the Dnieper, leaving the unhappy 

Schullem- Augustus to his fate. Schullemberg, with all his skill and 
— 7. experience, was uot more successful. ‘The Swedish gene- 
featea b ral Renschild engaged and defeated him in half an hour, 
Renschiig, though the Swedes were vastly inferior in number, and their 
enemies posted in a most advantageous situation. Nothing 
could be more complete than the victory. This extraor- 
dinary victory, indeed, is said to have been owing to a panic 
which seized the troops of Schullemberg; but it was re- 
garded with admiration, and thought to make the renown 
of Renschild equal to that of his sovereign. Charles him- 
self was jealous, and could not help exclaiming, “ Surely 
Renschild will not compare himself with me !” 

Soon after this victory, which was gained on the 12th of 
ebruary 1706, Charles entered Saxony at the head of 
24,000 men. The diet at Ratisbon declared him an ene- 
my to the empire if he crossed the Oder. But to this de- 
‘ claration no regard was paid: Charles pursued his march, 
aif while Augustus was reduced to the condition of a vagrant 
be| in Poland, where he possessed not a single town except 
‘) Cracow. Into this city he threw himself with a few Saxon, 
Polish, and Russian regiments, and began to crect some 


Charles in- 
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fortifications for his defence; but the approach of the History. 
Swedish general Meyerfeldt, and the news of the invasion ~~~" 
of Saxony, disconcerted all his measures, and plunged him 
into despair. The Russians indeed were his faithful allies, Augustus 
but he dreaded them almost as much as the Swedes; so begs for 
that he was reduced to the necessity of writing a letter to peace on 
Charles with his own hand, begging for peace on whatever *”Y tt™* 
terms he thought proper to grant. As he was then at the 
mercy of the Russians, this transaction was concealed with 
the greatest care. His emissaries were introduced to the 
Swedish court in the night-time, and being presented to 
Charles, received the following answer: that King Augus- Charles’s 
tus should for ever renounce the crown of Poland, acknow- answer. 
ledge Stanislas, and promise never to re-ascend the throne, 
should an opportunity offer; that he should release the 
princes Sobieski, and all the Swedish prisoners made in the 
course of the war; surrender Patkul, at that time resident 
at his court as ambassador for the czar of Russia, and stop 
proceedings against all who had passed from his into the 
Swedish service. These articles Charles wrote with his 
own hand, and delivered to Count Piper, ordering him to 
finish them with the Saxon ambassadors. 

After his defeat at Pultava by the Russians, Charles fled 
in a mean calash, attended by a little troop inviolably at- 
tached to his person, some on foot, and some on horseback. 
They were obliged to cross a sandy desert, where neither 
herb nor tree was to be seen, and where the burning heat 
and want of water were more intolerable than the ex- 
tremities of cold which they had formerly endurcd. The 
whole had almost perished for want of water, when a spring 
was fortunately discovered. ‘They reached Otchakoff, a Charles ar- 
town in the Turkish dominions, the pacha of which sup-rives in 
plied the king with every necessary. It was, however, some Turkey 
time before boats could be got ready for transporting the os CS 

: . P teat at, 

whole of the king’s attendants; by which accident 500 pyitaya. 
Swedes and Cossacks fell into the hands of the enemy. 
This loss affected him more than all his other misfortunes. 
He shed tears at seeing, across the river Bog, the greater 
part of his few remaining friends carried into captivity, 
without having it in his power to assist them. The pacha 
waited on him to apologise for the delay, and was as se- 
verely reprimanded by Charles as if he had been his own 
subject. 

The king remained but a few days at Otchakoff, when 
the seraskier of Bender sent an aga to conipliment him on 
his arrival in the Turkish dominions, and to invite him to 
that city. Here he was treated with hospitality. The fs kindly 
Turks practised to its full extent their generous maxim of received, 
regarding as sacred the persons of unfortunate princes whoand his 
had taken shelter in their dominions; and they perhaps re- bpes of 
garded him, notwithstanding his misfortunes, as an ally that —. 
might be useful to themselves against the Russians. Every gin to re- 
one indeed regarded him in his distress. The French king vive. 
offered him a safe passage from the Levant to Marseilles, 
from whence he might easily return to his own dominions. 
But Charles was too obstinate to receive advice. Puffed 
up with the notion of imitating Alexander the Great, he 
disdained to return except at the head of a numerous army; 
and he yet expected, by means of the Turks, to dethrone 
his adversary the czar. Negociations for this purpose were 
carried on in the Turkish divan, and it was proposed to 
escort Charles with a numerous army to the frontiers of 
Poland; but the revolution which there took place put an 
end to all such projects. Augustus thought himself no Augustus 
longer bound to observe the treaty which he had made, recvvers 
than when Charles was at hand to compel him. After the bie yes 
battle of Pultava, he entered Poland, and took every mea- al a 
sure, in concert with the czar, for the recovery of his king- 
dom. Stanislas was not able to encounter such enemies, 
but was obliged to leave his dominions and fly to Bender, 
in the disguise of a Swedish officer, in order to share the 
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History. fortune of Charles. It was not in Poland alone that the 
“~~” Swedish affairs began to suffcr in consequence of the defeat 
The Danes gt Pultava. The Danes invaded the province of Schonen 
invade with an army of 13,000 foot and 2500 horse. Only 13,000 
oe Swedish forces remained to defend all the territories pos- 
sessed by Charles in Germany, and of these only a small 
part was allotted for the defence of Schonen. The re- 
gency of Sweden, however, exertcd themselves to the ut- 
most to repel this ungenerous invasion; and having col- 
lected an army of 12,000 militia and 8000 regulars, dc- 
spatched them under General Steenboek into Schonen. 
Some Saxon troops were incorporated in this army; but 
among these a prodigious desertion took place, which the 
general found it impossible to prevent; and thus the Danes 
gained several advantages, and at last took Christianstadt. 
Their insolence on this success was so great that the 
Swedes demanded to be instantly Jed against them. Here 
the good fortune of Sweden seemed once more to revive. 

but are ut- The Danes were driven from a very strong situation, with 

terly de- the loss of 8000 killed and taken prisoners, besides a vast 

feated» number wounded. The king received the intelligence of 
this victory with the greatest exultation, and could not help 
exclaiming, “ My brave Swedes, should it please God that 
I once more join you, we shall conquer them all.” 

In the mean time, Charles, by means of his agents 
the count Poniatoffski and Neugebar, used his utmost ef- 
forts to procure a rupture between the Porte and Russia. 

The Turks For a long interval the money bestowed by Peter on the 

declare war yizirs and janisaries prevailed ; but at last the grand sig- 

oti nior, influenced by his mother, who was strongly in the 

a. p. 171]. interest of Charles, and had been used to call him her 
lion, determined to support his quarrel with Peter. He 
therefore gave orders to the vizir to fall on the Russians 
with an army of 200,000 men. The vizir promised obe- 
dience, but at the same time professed his ignorance in the 
art of war, and dislike to the present expedition. The khan 
of Crim Tartary, who had been gained over by the repu- 
tation and presents of the king of Sweden, had orders to 
take the field with 40,000 of his men, and had the liberty 
of assembling his army at Bender, that Charles might 
see that the war was undertaken on his account. Sce Rus- 
SIA. 

The treaty of the Pruth was most violently opposed by 
Poniatoffski and the khan of Tartary. The former had 
made the king acquaintcd with the situation of both armies; 
on which he instantly set out from Bender, filled with the 
hopes of fighting the Russians, and taking ample vengeance. 
Having ridden fifty leagues post, he arrived at the camp 
just as the czar was drawing off his half-famished troops. 
He alighted at Poniatoffski’s tent; and being informed of 
particulars, instantly flew in a rage to the vizir, whom he 
loaded with reproaches, and accused of treachery. Recol- 
lecting himself; however, he proposed a method by which 
the fault might be remedied ; but finding his proposal re- 
jected, he posted back to Bender, after having bythe grossest 
insults showed his contempt of the vizir. 

The violent behaviour of Charles did not promote his in- 
terest. The vizir perceived that his stay in Turkey might 
prove fatal to himself, and he therefore determined to re- 

The grand move him as soon as possible. Succeeding vizirs adopted 
signior de- the same plan; and at last the grand signior himself wrote 
sires him to letter to Charles, in which he desired him to depart by 
next winter, promising to supply him with a sufficient guard, 
with money, and every thing clse necessary, for his journey. 

Charles gave an evasive answer, and determined to procras- 
tinate his journey, as well to gratify his own stubborn tem- 
per, as because he discovered a correspondence between 
Augustus and the khan of Tartary, the object of which, he 
liad reason to believe, was to betray him to the Saxons. 
When he was again pressed to fix the day of his departure, 
he replied, that he could not think of going before his debts 


depart. 
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were paid. Being asked how much was necessary for this Histo 
purpose, he replied, a thousand purses. A purse, it is to be Meal 
remarked, consists of thirty sequins. I'welve hundred onal 
purses were instantly sent to the seraskier at Bendcr, with havig 
orders to deliver them to the king of Sweden, but not be- Charle 
fore he should have begun his journey. By fair promises, 
Charles persuaded him to part with the money; after which, 
instead of setting out, he squandered away his treasure in 
presents and gratifications, and then demanded a thousand 
purses more before he would set out. The seraskier was 
astonished at this behaviour. He shed tears; and turning 
to the king told him that his head would be the forfeit of 
having obliged him with the money. The grand signior, 
on being acquainted with the shameful behaviour of Charles, 
flew into a rage, and called an extraordinary divan, where he 
himself spoke ; a practice very unusual for the Turkish mo- 
narchs. It was unanimously agreed that such a troublesome 
guest ought to be removed by force, should other means fail. 
Positive orders were therefore sent to Charles to depart; and, The Tus 
in case of his refusal, instructions were given for attacking resolveg 
him in his quarters. Nothing could equal his obstinacy on force hij 
this occasion : in spite of the menaces of his enemies, in spite ° 4°? “4 
of the entreaties of his friends, he persisted in his resolu- | 
tion ; and at last determined to resist, with 300 Swedes, be- His des 
ing the entire number of his attendants, an army of 20,000 rate resi 
janisaries well armed and furnished with cannon. At length tion to 
he was attacked in good earnest ; though it must be owned, “5 
that even in this extremity, the Turks showed their regard 

to him, and were tender of his safety. Most of the Swedes 
surrendcred at once, perhaps as thinking it the only method 

of saving the king’s life. ‘This conduct, however, had an op- 
posite effect. Charles became the more obstinate, the more 
desperate his affairs seemed to be. With only forty menial Isaband 
servants, and the generals Hord and Dardorff, he deter- ed by a 
mined to defend himself to the last extremity. Seeing his his folla 
soldiers lay down their arms, he told the generals, “ We forty 
must now defend the house. Come,” added he with a smile, a 
“let us fight pro aris et focis.” The house had been already 
forced by the Tartars, all but a hall which was near the 
door, and where his domestics had assembled. Charles 
forced his way through thc janisaries, attended by the ge- 
nerals Hord and Dardorff, joined his people, and then bar- 
ricaded the door. The moment he entered, the enemy 

who were in the house threw down their booty, and en- 
deavoured to escape at the windows. Charles pursued - 
them from room to room with much bloodshed, and cleared 

the housc in a few minutes. He then fired furiously from Fights lip 
the windows, killed two hundred of the Turks in a quarter a mad 
of an hour, so that the pacha who commanded them was but ista 
at length forced to set the house on fire. This was effected Pah all 
by discharging arrows with lighted matchés into the roof 5 follower i 
but Charles, instead of quitting his post, 


_ Charles gave orders for 
extinguishing the fire, and he himself assisted with great 
diligence. 


All efforts were however vain: the roof fell in, 
and Charles, with his few faithful companions, was ready 
to be buried in the ruins. In this extremity one called out 
that there was a necessity for surrendering. ‘ What a 
strange fellow!” cries the king, “who would rather be a 
prisoner with the Turks than mix his ashes with those of 
his sovereign.” Another had the presence of mind to cry 
out, that the chancery was but fifty paces off, had a stone 
roof, and was proof against fire. Pleased with the thoughts 
of again coming to blows, the king exclaimed, “ A true 
Swede! Let us take all the powder and ball we can carry.” 
He then put himself at the head of his troops, and sallied out 
with such impetuosity, that the Turks retreated fifty paces ; 
but having fallen in the midst of his fury, they rushed upon 
him, and carried him by the Jegs and arms to the pacha’s tent. 
This extraordinary adventure, which savours not a little of 
insanity, happened on the 12th of February 1713. He was 
now kept prisoner with ali his retinue ; and in this situation 
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History. he was visited by the unfortunate Stanislas, the dethroned 


vo king of Poland. 


Charles seemed at last inclined to submit to his fate, and 
think of began seriously to think of returning to his kingdom, now 
returning yeduced to the most deplorable situation. His habitation 
to his do- had been fixed at Demotica, a small town about six leagues 
mimens: from Adrianople. Here he was allowed provisions for his 
own table and those of his retinue; but only twenty-five 
crowns a day in money, instead of five hundred which he 
had received at Bender. During his residence here, he 
received a deputation from Hesse-Cassel, soliciting his con- 
sent to the marriage of the landgrave with Eleonora, princess 
royal of Sweden ; to which he readily agreed. A deputa- 
tion was also sent him by the regency of Sweden, request- 
ing that he would prepare for returning to his own domi- 
nions, which, in his absence, were ready to sink under a 
ruinous war. 

On the 14th of October 1714, Charles set out for Swe- 
den. All the princes through whose territories he was to 
‘pass had given orders for his entertainment in the most 
magnificent manner ; but the king, perceiving that these 
compliments only rendered his imprisonment and other 
misfortunes more conspicuous, suddenly dismissed his Turk- 
ish attendants, and assembling his own people, bid them 
take no care about him, but make the best of their way to 
Stralsund. After this he set out post, in the habit of a 
German officcr, attended only by Colonel During. Keep- 
ing the by-roads through Hungary, Moravia, Austria, Ba- 
varia, Wirtemberg, the Palatinate, Westphalia, and Meck- 
lenburg, he arrived on the 21st of November at midnight 
before the gates of Stralsund. Being unknown, he was ad- 
mitted with difficulty ; but being soon recognised by the 
governor, thc greatest tokens of joy were manifested all over 
the town. 

Distressed | Sweden was now in the greatest distress. On the news 
situation ofof the defeat at Pultava, the Danes had invaded Schonen, 
Sweden. but were defeated by General Stecnboek. This victory 
did not, howevcr, put an end to the war. The kings of 
Denmark and Poland, with the czar of Russia, entered in- 

to stricter bonds of amity than ever. They dreaded the 

return of Charles to his own dominions, and apprehended 

that numberless {victories would soon efface the remem- 

brancc of Pultava. ‘They determined to make the best use 

of their time; and perhaps Charles never took a more im- 

prudent resolution than obstinately to remain so long in the 

Turkish dominions. His return seemed to give new life to 

the whole nation. Though the number of inhabitants was 

visibly diminished, the levies which he had ordered were 
completed in a few weeks; but the husbandmen left to cul- 

tivate the earth consisted of the infirm, aged, and decrepid ; 

so that a famine was threatened in consequence of the mi- 

litary rage which had seized all the youth of the kingdom. 

The kingis ‘The presence of Charles did not now produce those con- 
unable to sequences which the allics had feared. The kingdom was 
=” too much reduced to furnish the necessary supplics of men 
affairs, 20d money; and though the king’s courage and military 
a. bd, 1715. Skill were not in the least diminished, the efforts which he 
made, instcad of restoring Sweden to its splendour, serv- 

ed move completely to ruin it. In 1715, Prussia declared 

against him, on account of his demanding back the town of 

Stettin, which that monarch had seized. ‘To complete his 
embarrassment, the elector of Hanover, George 1. of Bri- 

Isencom- tain, also became his encmy. ‘The forces of Denmark, 
ted Prussia, Saxony, and Hanover joincd to invest Wismar, 
pee ae Ywhile a body of 36,000 men formed the siege of Stralsund ; 
* and at the same time the czar, with a fleet of twenty large 

ships of war, and 150 transports, carrying 30,000 men, 
threw cvery part of the Swedish coast into the greatest con- 
sternation. The heroism of Charles could not prevail 
against so many cnemies; yet he was still so much dread- 
ed, that the prince of Anhalt, with 12,000 brave troops, did 
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not think himself a match for this furious enemy when at History. 
the head of only 2600, till he had intrenched his army be- ~~~” 
hind a ditch, defended by chevaux de frise. It appeared, 1's sl 
indced, that this precaution was not unnecessary ; for padi 
the night Charles with his men clambered up the ditch, and 

attacked the enemy in his usual manner. Numbers, how- 

ever, at last prevailed, and Charles was obliged to retire, 

after having seen his favourite Grothusen, General Dardoff, 

and During, the companions of his exile, killed by his side, 

he himself being wounded in the breast. 

This rash attempt was made in order to save Rugen, Stralsund 
whence the town of Stralsund was supplicd with provisions, besieged, 
The place was well fortified, and garrisoned with 9000 
men, with Charles himself at their head ; but nothing could 
resist the efforts of the enemy. By the 17th of December 
it was proposed to give the assault. The attack on the 
horn-work was desperate; the enemy was twice repulsed ; 
but at last, by dint of numbers, effected a lodgment. The 
next day, Charles headed a sally, in which he dealt terrible 
destruction among the besiegers, but was at length over- 
powered and obliged to retreat into the town. At last his 
officers, apprehending that he must either fall into the hands 
of the cnemy, or be buried in thc ruins of the place, en- 
treated him to. retire. A retreat, however, was now al-and taken, 
most as dangerous as to remain in the town, on acconnt ofin spite of 
the fleets of the enemy with which the sea was covered ;the utmost 
and it is thought that this very circumstance induced the . 

: : = Loner: : g. 
king to consent to it. Embarking in a small boat with sails 
and oars, he passed all the enemy’s ships and batteries, and 
arrived safe at Ystedt in Schonen. 

To revenge himself for these losses, Charles invaded Charles in- 
Norway with an army of 25,000 men. The Danes were vades Nor- 
everywhere defeated and pursued with that vigour for which WY: 
the king of Sweden was so remarkable ; but strong rein- 
forcements arriving from Denmark, and provisions failing, 
he was at last obliged to retire. Soon after this the Swedes A treaty 
Jost Wismar ; but when every thing seemed hopcless, Baron with the 
Goertz, the chief minister and favourite of Charles, contriv- ¢24" of 
ed to make overtures for a treaty with the czar of Russia, —s) 
by which the most formidable of all Charles’s enemies a aoe 
taken off. The minister found means to work on the in- 
flexible temper of Charles, by representing to him that the 
cession of certain provinces to Peter would induce him to 
assist him in his projects of again dethroning Augustus, and 
of replacing James on the throne of Britain; which last 
scheme he had projected out of revenge for the elector of 
Hanover having seized on the duchies of Bremen and Ver- 
den. Inconsequence of the conferences between the czar 
and Goertz, the former engaged to send into Poland an 
army of 80,000 men, in order to dethrone that prince whom 
he had so long defended. He also engaged to furnish ships 
for transporting 30,000 Swedes to Germany, and 10,000 
into Denmark. ‘This treaty was not however ratified, and 
the death of Charles put a final stop to all the great pros- 
pects of Sweden. 

The king had resolved on the conquest of Norway be- Charles in- 
fore he dethroned Augustus; and as no difficulties evcr de-vades Nor- 
terred him, he marched his army into that cold and barren ¥*Y- 
country in the month of October, when the ground was 
covered with frost and snow. With 18,000 men he formed 
the siege of Frederickshall, though the severity of the frost 
rendercd it almost impossible to break ground. He resolv- 
ed to form trenches; and his soldiers cheerfully obeyed, 
digging into the ground with the same labour as if they had 
been piercing a rock. On the 11th of December the king pis death. 
visited the trenches in the midst of a terrible fire from the 
encmy, imagining that his’ men might be animated by his 
presence. H¢c took his post in the most dangerous station 
that he could select, standing on a gabion and leaning with 
his arm over the parapet, while the enemy were firing chain 
shot at the very spot where he stood. He was entreated to 
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History. change his station, but he remained obstinate. At last he 
“~~ was._ seen to fall on the parapet, and was heard to utter a 
deep groan. He soon afterwards expired, having been 

mortally wounded, as is supposed, by a cannon-ball. 


Account of Charles XII. was succeeded by his sister the princcss 
the Swe- Ulrica Eleonora, wife to the hereditary prince of Hesse. 
dish affairs Qn this occasion the states took care to make a previous 
ae stipulation for the preservation of their liberties, and oblig- 
Charles ed the princess, before entering on the government, to sign 


XIL. to thea document to this effect. Their first care was to make 
year 1771. peace with Great Britain, which the late king intended to 
have invaded. In ordcr to prevent their further losses by 
the progress of the Russian, the Danish, the Saxon, and 
other arms, the.Swedes made many great sacrifices to ob- 
tain peace from these powers. The French, however, about 
the year 1738, formed a dangerous party in the kingdom, 
which not only broke its internal quict, but led it into a 
ruinous war with Russia, by which it lost the province of 
Finland. Their Swedish majesties having no children, it 
was necessary to settle the succession; especially as the 
duke of Holstein was descended from the queen’s eldest 
sister, and was, at the same time, the presumptive heir to 
the empire of Russia. Four competitors appeared; the 
duke of Holstein Gottorp, Prince Frederic of Hesse-Cassel, 
nephew to the king, the prince of Denmark, and the duke 
of Deux-Ponts. The duke of Holstein would have carried 
the election, had he not embraced the Greek rcligion that 
he might mount the throne of Russia. The czarina inter- 
posed, and offered to restore all the conquests she had 
made from Sweden, excepting a small district in Finland, 
if the Swedes would receive the duke of Holstein’s unclc, 
Adolphus Frederic, bishop of Liibeck, as their hereditary 
prince and the successor to the crown. ‘This was agreed 
to; and a peace concluded at Abo, under the micdiation of 
his Britannic majesty. Thc peace was so firmly main- 
tained by the empress of Russia, that his Danish majesty 
thought proper to drop all resentment for the indignity of- 
fered his son. The prince-successor married the princess 
Ulrica, third sister to the king of Prussia; and in 1751 he 
entered into the possession of his new dignity, which prov- 
ed to him a crown of thorns. The French had acquired 
great influence in all the dcliberations of the Swedish se- 
nate, who of late had been little better than pensioners to 
that crown. The intrigues of the scnators forced Adol- 
phus to take part in the war against Prussia; but as that 
war was disagreeable, not only to the people, but also to 
the king of Sweden, the nation never made so mean an ap- 
pearance; and on Russia’s making peace with the king of 
Prussia, the Swedes followed the example. Adolphus died 
dispirited in 1771, after a turbulent reign of twenty years, 
and was succeeded by his son Gustavus. 

The most remarkable transaction of this reign is the revolu- 
tion which took place in the government in the year 1772, by 
which the king, from being the most limited, became one of 
the most despotic monarchsin Europe. Ever since the death 
of Charles XII. the whole power of the kingdom had been 
lodged in the states; and this power they had much abus- 
ed. Gustavus therefore determined either to seize on that 
power of which they made such a bad use, or to perish in 
Account ofthe attempt. Thc revolution was effected in the following 
the revoluemanner. On the morning of the 19th of August 1772, a 
ae considerable number of officers, as well as other persons 
aaah, i known to be attached to the royal cause, had been sum- 
became de-™Moned to attend his majesty. Before ten he was on horse- 
spotic, back, and visited the regiment of artillery. As he passed 

through the streets he was more than usually courteous to 
all he met, bowing familiarly to the lowest of the people. 
On the king’s return to his palace, the detachment which 
was to mount guard that day being drawn up together with 
that which was to be relieved, his majesty retired with the 
officers into the guard-room. He then addressed them 
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with all that eloquence of which he is said to have been a History| 
master; and after insinuating to them that his life was in -~v™ 
danger, he exposed to them in the strongest colours the 
wretched state of the kingdom, the shackles in which it 
was held by means of foreign gold, and the dissensions and 
troubles arising from the same cause which had distracted 

the diet during the course of fourteen months. He assured 
them that his only design was to put an end to these dis- 
orders, to banish corruption, restore true liberty, and re- 
vive the ancient lustre of the Swedish name, which had 
been long tarnished by a venality as notorious as it was 
disgraceful. Then assuring them in the strongest terms 
that he disclaimed for ever all absolute power, or what 

the Swedes call soveretgnty, he concluded with these words: 

“ Tam obliged to defend my own liberty and that of the 
kingdom against the aristocracy, which reigns. Will you 

be faithful to me, as your forefathers were to Gustavus 
Vasa and Gustavus Adolphus? [ will then risk my life for 
your welfare and that of my country.” The officers, most 

of them young men, of whose attachment the king had 
been long secure, and who did not perhaps perceive the 
real tendency of his majesty’s request, were allowed no 
time to reflect, immediately gave their assent, and took an 
oath of fidclity to him. Only three refused. One of Resolutio) 
these, Frederic Cederstrém, captain of a company of the of a Swe-| 
guards, alleged he had already, and very lately, taken an ‘ish office} 
oath to be faithful to the states, and consequently could 
not take that which his majesty then exacted. The king, 
looking at him sternly, answered, “ Think of what you are 
doing.” <I do,” replied Cederstrém; “ and what I think 
to-day I shall think to-morrow; and were I capable ot 
breaking the oath by which I am already bound to the 
states, 1 should be likewise capable of breaking that which 
your majesty now requires me to take.” The king having 
then ordered Cederstrém to deliver up his sword, placcd 
him under arrest. His majesty, however, apprehensive of 
the impression which his proper and resolute conduct 
miglit make on the minds of the other officers, soon after- 
wards softened his tone; and again addressing himself to 
Cederstrém, told him, that as a proof of the opinion which 
he entertained of him, and the confidence which he placed 
in him, he would return him his sword without insisting cn 
his taking the oath, and would only desire his attendance 
that day. The undaunted captain continued firm; he an- 
swered, that his majesty could place no confidence in him, 
and that he begged to be excused from the service. 

While Gustavus was shut up with the officers, senator 
Ralling, to whom the command of the troops in the town 
had been given two days before, came to the door of the 
guard-room, and was told that he could not be admitted. 
The senator insisted on being present at the distribution 
of the orders, and sent to the king to desire it; but was 
answercd, he must go to the senate, where his majesty 
would speak to him. The officers then received their or- 
ders from the king; the first of which was, that the two 
regiments of guards and of artillery should be immediately 
assembled, and that a detachment of thirty-six grenadiers 
should be posted at the door of the council-chamber to 
prevent any of the senators from coming out. But before 
the ordcrs could be carried into execution, it was necessary 
that Gustavus should address himself to the soldiers; men 
wholly unacquainted with his designs, and accustomed to 
pay obedience only to the orders of the senate, whom they 4 
had been taught to hold in the highest revcrence. As his 7{'he king 
majesty, followed by the officers, was advancing from the gains over 
guard-room to the parade for this purpose, some of them, the sol- 
more cautious, or perhaps more timid, than the rest, be- “ic? 
came, ou a short reflection, apprehensive of the conse- 
quences of the measure in which thcy were engaged: they 
began to express their fears to the king, that unless some 
person of greater weight and influence than themselves 
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were to take a part in the same cause, he could scarcely 
hope to succeed in his enterprise. The king stopped a 
while, and appeared to hesitate. A serjeant of the guards 
overheard their discourse, and cried aloud, “ It shall suc- 
ceed. Long live Gustavus!” His majesty immediately 
said, “ Then I will venture ;” and stepping forward to the 
soldiers, he addressed them in terms ncarly similar to those 
which he had employed to the officers, and with the same 
snecess. ‘They answered him with loud acclamations. One 
voice only said, No; but it excited no attention. 

In the mean time some of the king’s emissaries had 
spread a report about the town that his majesty was ar- 
rested. This drew the populace to the palace in great num- 
bers, where they arrived as he had concluded his harangue 
to the guards. They testified by reiterated shouts their 
joy at seeing him safe; a joy which promised the happiest 
conclusion to the business of the day. The senators were 
now immediately secured. They had from the window of 
the council-chamber beheld what was going forward on the 
parade before the palace ; and, at a loss to know the mean- 
ing of the shouts which they heard, were coming down to 
inquire into the cause of them, when thirty grenadiers, 
with their bayonets fixed, informed them it was his majesty’s 
pleasure they should continue where they were. They 
began to speak in a high tone, but were only answered by 
having the door shut and locked upon them. The moment 
the secret committee heard that the senate was arrested, 
they separated of themselves, each individual providing for 
his own safety. The king then mounting his horse, fol- 
lowed by his officers with their swords drawn, a large body 
of soldiers, and numbers of the populace, went to the other 
quarters of the town where the soldiers whom he had or- 
dered to be assembled were posted. He found them all 
equally willing to support his cause, and to take to him an 
oath of fidelity. As he passed through the streets, he de- 
clared to the people, that he only meant to defend them, 
and save his country; and that if they would not confide in 
him, he would lay down his sceptre, and surrender up his 
kingdom. So much was the king beloved, that some of 
the people even fell on their knees, and many more, with 
tears in their eyes, implored his majesty not to abandon 
them. 

The king proceeded in his course, and in less than an 
hour made himself master of all the military force in Stock- 
holm. In the mean timc the heralds, by proclamation in 
the several quarters of the city, summoned an asscmbly of 
the states for the ensuing morning, and declared all mem- 
bers traitors to their country who should not appear. 
Thither his majesty repaired in all the pomp of royalty, sur- 
rounded by his guards, and holding in his hand the silver 
sceptre of Gustavus Adolphus. In a very forcible spcech, 
he lamented the unhappy state to which the country was 
reduced by the conduct of a party ready to sacrifice every 
thing to its ambition, and reproached the states with adapt- 
ing their actions to the views of foreign courts, from which 
they received the wages of perfidy. “ If any one dare con- 
tradict this, let him rise and speak.” Conviction, or fear, 
kept the assembly silent, and the secretary read the new 
form of government, which the king submitted to the ap- 
probation of the states. It consisted of fifty-seven articles ; 
1. The king 
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sembly of the states as often as he thinks proper. 2. His 
majesty alone has the command of the army, fleet, and 
finances, and the disposal of all offices civil and military. 
3. In case of an invasion, or of any pressing neccssity, the 
king may impose taxes, without waiting for the assembly 
of the states. 4. The diet can dcliberate on no other sub- 
jects than those proposed by the king. 5. The king shall 
not carry on an offensive war without the consent of the 
states. When all the articles were recited, the king de- 
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manded if the states approved of them, and was answered 
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by a general acclamation. He then dismissed all the sena- ““"Y""” 


tors from their employments, adding, that in a few days he 
would appoint others; and concluded this extraordinary 
scene by drawing out of his pocket a small psalm-book, from 
which, after taking off the crown, he gave out Te Deum. 
All the members very devoutly added their voices to his, 
and the hall resounded with thanksgiving. 


The power which he had thus obtained, he employed for The king 


the good of his subjects. 


He took care that the law should makes a 


be administered with impartiality to the richest noble and good use of 


the poorest peasant, making a severe example of such judges 
as were proved to have made justice venal. He gave par- 
ticular attention and encouragement to commerce; and 
being himself a man of letters, was a liberal and enlightened 
patron of literature and science. He strenuously laboured 
to introduce into his kingdom the most valuable improve- 
ments in agriculture that had been made in foreign countries. 

But while thus active in promoting the arts of peace, he 
was not inattentive to the art of war. 
found decayed and feeble, he in a few years restored to a 
respectable footing ; and, besides changing the regulations 
of the navy, he raised a new corps of sailors, and formed 
them to the scrvice by continual exercise. The army, 
which, like the navy, had been neglected during the aris- 
tocracy, was next to be reformed. The king began by 
giving cloaks, tents, and new arms to all the regiments. 
Afterwards, under the direction of Field-marshal Count de 
Hessenstein, a new exercise was. introduced, and several 
camps were formed, in which the soldiery were manceuvred 
by the king himself. The sale of military offices, which 
had been permitted for many years, was entirely suppressed ; 
and the king provided not only for the re-establishment of 
discipline and good order in the army, but for the future 
welfare of the individuals who composed it. These war- 
like preparations were necessary to a plan which he had 
formed for entirely abolishing the power of the aristocracy, 
and freeing Sweden from the factions which had long been 
formed in it by the court of St Petersburg. The change 
which he had introduced was very inimical to the intrigues 
of that court; and the Russian ambassador exerted himself 
openly to bring about a rupture between the king and the 
discontented nobles. Gustavus ordered him to-quit the 
kingdom in eight days, and immediatcly prepared for war 
with Russia. To this apparently rash enterprise he was in- 
cited by the Ottoman Porte, at that time unable to oppose 
the armies of the two empires; and his own ambition, to- 
gether with the internal state of his kingdom, powerfully 
concurred to make him lend every assistance to his ancient 
ally. It is needless for us to enter into a detail of the par- 
ticulars of that war, the principal circumstances of which 
have already been noticed under Russia. Suffice it to say, 
that neither Gustavus Adolphus nor Charles XII. gave 
ercater proofs of undaunted courage and military conduct 
in their long and bloody wars than were given by Gusta- 
vus III. from the end of the year 1787 to 1790, when peace 
was restorcd between the courts of St Petersburg and 
Stockholm. When the court of Copenhagen was compelled, 
by the means of England and Prussia, to withdraw its 
troops from the territories of Sweden, the king attacked 
Russia with stich vigour both by sea and land, displayed 
such address in retrieving his affairs when apparently re- 
duced to the last extremity, and renewed his attacks with 
such pertinacions courage, that the empress lowered the 
haughtiness of her tone, and was glad to treat with Gusta- 
vus as an equal and independent sovereign. 

Sweden now enjoyed peace; but the nobles continued 
discontented, and a conspiracy was planned against Gusta- 
vus under his own roof. He had entered into the alliance 
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lead in person, to co-operate with the emperor and the king 


“~~” of Prussia, he was obliged to negociate large loans, and to 
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impose on his subjects heavy taxes. The nobles took ad- 
vantage of that circumstance to prejudice the minds. of 
many of the people against the sovereign who had laboured 
so long for their good. On the 16th of March 1792 he 
received an anonymous letter, warning him of his imme- 
diate danger from a plot that was laid to take away his life ; 
requesting him to remain at home, and avoid balls for a 
year; and assuring him that, if he should go to the masque- 
rade for which he was preparing, he would be assassinated 
that very night. The king read the note with contempt, 
and at a late hour entered the ball-room. After some time, 
he sat down in a box with Count d’Essen, and observ- 
ed that he was not deceived in his contempt for the letter, 
since, had there been any design against his life, no time 
could be more favourable than that moment. He then 
mingled, without apprehension, among the crowd; and just 
as he was preparing to retire in company with the Prussian 
ambassador, he was surrounded by several persons in masks, 
one of whom fired a pistol at the back of the king, and 
lodged the contents in his body. A scene of dreadful con- 
fusion immediately ensued. The conspirators, amidst the 
general tumult and alarm, had time to retire to other parts 
of the room; but one of them had previously dropped his 
pistols and a dagger close by the wounded king. A ge- 
neral order was given to all the company to unmask, and 
the doors were immediately closed ; but no person appeared 
with any particular distinguishing marks of guilt. The king 
was immediately conveyed to his apartment; and the sur- 
geon, after extracting a ball and some slugs, gave favour- 
able hopes of his recovery. But the prognostication of his 
medical attendants soon appeared to be fallacious, and on 
the 28th of March a mortification was found to have taken 
place. He expired on the following day; and on opening 
his body there were found within the ribs a square picce of 
lead and two rusty nails. 

The king had by his will appointed a council of regency ; 
but convinced by recent experience how little dependence 
was to be placed on the attachment of his nobles, and aware 
of the necessity of a vigorous governmient in times of such 
difficulty and danger, he appointed his brother, the duke of 
Sudermania, sole regent, till his son, then a minor, should 
attain the age of eighteen years. In his dying moments 
he desircd that all the conspirators, except the perpetrator 
of his murder, might be pardoned. 

The young king, who was about fourtcen at his father’s 
death, was proclaimed by the name of Gustavus IV. The 
regent soon took the most vigorous and active measures to 
apprehend and punish the projectors and perpetrators of 
the murder of his brother. A nobleman of the name of 
Ankarstrém confessed himself the assassin, and gloried in 
the action, which he called liberating his country from a 
monster and a tyrant. Hc was executed in a most cruel 
manner on the 17th of May. Other two noblemen, and 
two officers, also suffered death ; but the rest of the conspi- 
rators were either pardoned, or punished only by fine and 
imprisonment. 

From the accession of Gustavus IV. till the revolution 
which has been recently effected in Sweden, few transac- 
tions of any importance have occurred. Soon after the 
king had assumed the administration of affairs, he engaged 
warmly in the war against France, and till the time of his 
deposition continued a most faithful ally of Britain. The 
efforts of the Swedish monarch towards humbling the power 
of Bonaparte have been already noticed under the articles 
Britarn and France; and the war with Russia, in which 
his alliance with Britain had involved him, has been suffi- 
ciently touched in the article Russta. This prince seems 
to have been endowed with amiable qualities; but he was 
certainly rash and imprudent, and perhaps in some degree 


tinctured with insanity. He thus materially injured his Histo 
kingdom, and alienated the affections of his principal nobles, ™ 
espccially of his uncle the dukc of Sudermania. 

In the beginning of March 1809, the plan which appears Revolutij 
to have been concerted between the duke of Sudermania in favourt 
and the principal nobility was carried into effcct. The 5° 
king was arrested; the duke assumed the reins of govern- i. | 
ment, and issued a proclamation, announcing that, under, ». 181, 
existing circumstances, the king was incapable of conduct - 
ing the affairs of the nation. Gustavus, now in close cus- 
tody, was easily prevailed upon to abdicate the government. 
The diet was assembled; the duke of Sudermania was de- 
clared king of Sweden, under the title of Charles XIIL.; 
Prince Augustenberg was chosen crown prince; and vari- 
ous Changes were introduced into the constitution, confirm. 
ing the powers of the diet, and removing what the prevail- 
ing party held to be encroachments of the crown during 
the late and preceding reigns. The people, wearied or dis- 
gusted by the late king’s folly and rashness, readily acqui- 
esced in all the alterations. Peace was then made with 
Russia; a measure which had become absolutely necessary, 
as the military force of the kingdom was completely broken, 
and no means were left for checking the progress of the 
enemy. By this peace Sweden lost Finland, a country of 
peculiar importance to her, on account of the supplies of 
grain which she was accustomed to draw from it; but in 
the treaty she reserved the right of yearly importing a cer- 
tain quantity of grain, duty free. Swedish Finland, with 
Lapmark, now annexed to Russia, was estimated to contain 
about 120,000 square English miles, with 895,000 inhabi- 
tants. On the 6th of January 1810, peace was also con- 
cluded with France, which restored Pomerania. 

Sweden was now enjoying tranquillity, when the sudden 
and unexpected death of the crown prince Augustenberg, — 
in April 1810, became a new source of perplexity. The 
duke of Sudermania was old and in a feeble state of health ; 
and as there was no person within the kingdom who had 
any title by blood to the throne, it was necessary, for the 
security of the new order of things, to choose a successor. 
The threatening position which the acquisition of Finland 
gave to Russia induced the noblemen who in concert with 
the court took a lead in this business, to look for some man 
of military talents. It happened that Bernadotte, prince of 
Ponte Corvo, who had lately commanded in the north of 
Germany, had, by his liberal and kind treatment, gained 
the peculiar esteem of the Swedish officers and soldiers 
whom he had made prisoners in Gustavus’s ill-concerted 
operations in Pomerania. He was besides highly respected 
for his military skill; and had been still further raised in 
general estimation, in consequence of Napoleon having re- 
moved him from his command for his lenity and humanity 
in the exercise of his power. Some of the Swedish officers, 
to whom his character was known, first conceived the idea 
of offering him the succession to the crown. The scheme 
was for some time kept as secret as possible ; but it receiv- 
ed so much countenance from the most considerable men, 
that it was at length opened to Bernadotte himself at Paris, 
He received it as might be expected, and his friends re- 
doubled their intrigues. The prince of Denmark had been 
proposed, but the ancient enmity against that country was 
an invincible obstacle to his success. At length, when 
every thing was prepared, the diet was called, and Berna- 
dotte was with acclamation elected crown prince by all the 
four orders, on the 2Ist of July. Of all the changes in the 
fortune and station of individuals which arose out of the 
French revolution, this is perhaps the most singular. Bo- 
naparte seized the royal power and dignity for himself, and 
by force of arms he compelled some of the weaker states 
to accept his relations and followers as kings. But it does 
not appear that he was ever consulted as to Bernadotte’s 
elevation, or had the smallest influence in it, except that 
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Stutistics. the example given in his own person and that of his follow- 
—,—’ ers had contributed to destroy some of the old illusions as 


to birth and hereditary honours, and had prepared men’s 
minds for great innovations. It was thus that the son of a 
French peasant, who began his career as a common soldier, 
was raised to the Swedish throne by the spontaneous choice 
of a body of nobles, proud of their birth and ancestry. ~ 

The appearance of Bernadotte in the Swedish capital was 
followed by numerous feasts and spectacles. He received 
congratulations from all the public bodies; and though not 
immediately called to the throne, was, from the king’s infir- 
mities, intrusted with the entire conduct of the government. 
Onc of his first acts was to recommend to the diet the in- 
troduction of a conscription law like that of France, a mea- 
sure which certainly hazarded his popularity. It was how- 
ever adopted; and on this occasion he prevailed with the 
nobles to make a voluntary surrender of their ancient pri- 
vilege of exemption from military service, as well as from 
taxation. Pressed by France and Russia, Sweden, in No- 
vember 1810, professed her adherence to the continental 
system, and declared war against Britain. The war how- 
ever was only nominal, and the British cruisers returned in 
most cases their captures untouched. ‘This state of things 
continued till Bonaparte was preparing for his great Rus- 
sian campaign, when the Swedish government, solicited by 
both parties, and tempted by great offers, at length signed 
treaties of alliance with Russia and Britain in 1812 and 
1813. By these treaties, the two powers mentioned en- 
gaged to assist the king in conquering Norway from Den- 
mark. The French, for the purpose of intimidation, had 
previously seized Pomerania. Bernadotte carried over an 
army of 30,000 Swedes to Germany in 1813; and being 
joined by several large bodies of Prussian and German 
troops, he was encountered by Marshal Ney between Ber- 
lin and Leipzig on the 6th September, and, after an obsti- 
nate engagement, drove back the French army with the 
loss of 16,000 men. In the battle of Leipzig, fought on the 
18th October, he likewise bore a conspicuous share. After 
the victory, he continued to act against Marshal Davoust’s 
corps, and against the Danes, till he reduced the latter to 
the necessity of capitulating. He lost no time in improv- 
ing this advantage ; and by a treaty concluded at Kiel on 
the 14th January 1814, compelled Denmark to cede Nor- 
way, on surrendering to her the possession of Pomerania, 
and thus securing a great advantage by the exchange of 
territory. He now advanced to the Rhine; but, satisfied 
with reducing Napoleon’s power, and, from views of inte- 
rest, most probably adverse to ruining him, he was thought 
to be rather dilatory in improving his advantages. The 
success of the allies at length left him at liberty to secure 
Norway, the prize for which he had fought. As the Nor- 
wegians announced their intention of resisting, he crossed 
the frontier with an army in July, and, by judicious ma- 
neuvres, which placed the Norwegian force in his power, 
he obliged them to capitulate, and obtained possession of 
the country almost without bloodshed; Norway preserving 
its ancient constitution, and having states of its own. On 
the death of Charles XIII. in 1818, Bernadotte mounted 
the throne ; and being still on good terms with most of the 
surrounding powers, has every chance to preserve his situa- 
tion, and transmit the crown to his posterity. 
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Sweden and Norway form together one geographical re- 
gion, situated between 4° and 32° E. Long., and 55° and 
71° N. Lat. The greatest length, from Falsterbo in the 
province of Malmo, to Cape Nordkun in Finmark, exceeds 
1000 geographical miles, and the superficial area is about 
292,700 English square miles, of which 170,150 are in 
Sweden. ‘Throughout the length of the peninsula, from the 


table-lands extends for 1110 miles, forming the water-shed 
between the shores of the ocean and the basin of the Baltic 
Sea. Numerous rivers, which have their source at the base 
of this range, empty themselves into the Gulf of Bothnia. 
The principal of these are the Tornea, which, with its af- 
fluent the Muonio, forms the boundary between Swedish 
and Russian Lapmark ; the Kalix, the Ranea, the Lulea, the 
Pitea, the Sildut or Skellestia, the Unea, and Windel; the 
Gildea, the Angerman, the Indals, the Ljusne, and Dahl. 
The Gotha is the outlet of Lake Wenner, and runs into the 
Cattegat at Gottenburg. 

The lakes of Sweden are numerous, and cover a large 
space of the surface of the country. The principal of these 
are the Wenner, which, after those of Ladoga and Onega, is 
the largest in Europe; it is ninety miles in length by thirty- 
six at its greatest breadth, and covers an area of 2136 square 
miles. ‘The Wetter measures eighty-two miles in length 
by sixteen at its greatest breadth; but is generally much 
narrower, and only contains 830 square miles. The Malar 
extends from Stockholm, nearly seventy miles in length ; it 
is crowded with islands, and presents throughout the great- 
est variety of beautiful scenery. At Stockholm it com- 
municates, by a narrow strait, with an arm of the Baltic 
Sea, forming a very intricate navigation of sixty miles be- 
tween the open sea and the capital. 
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Sweden is not more fortunate in its soil than in its climate. Soil and 
It cannot boast of any of those deep rich alluvial deposits vegetation. 


which elsewhere usually occupy a large portion of low and 
well-watered countries. Coarse sand or gravel, but par- 
tially covered over with a thin layer of fertile soil, forms in 
general the champaign country; and, besides the woods, 
which occupy more than three fourths of its surface, a large 
portion is covered with lakes, morasses, rivers, and with in- 
conceivable numbers of boulder-stones or isolated rocks of 
every size. The surface has been thus numerically repre- 
sented in square miles: Woods, 137,420; lakes, marshes, &c., 
11,900; meadows, pastures, &c., 7350; arable land, 3480 ; 
total, 170,150 square miles. The soil of Norway is of much 
the same character as that of Sweden, in both the vegeta- 
tion being abridged by the length and the severity of the 
winter: the soil remains always poor; and the paucity of 
alluvial tracts, with the prevalence of rock, seldom far be- 
neath, and often forming the surface, materially detract from 
the quality as well as the quantity of the soil. In some 
parts however it is very rich, and the valleys in particular 
are celebrated for their luxuriant fertility ; but even thcre 
much of the soil is thin, and obstructed by rocky knobs 
rising above its surface. 


In the most favoured situations of Sweden, as at Lund in Climate. 


Schonen, the mean temperature of the year does not exceed 
45° Fahr., while at the North Cape it is at the freezing 
point ; the extreme cold, however, is modified by the ecle- 
vations of the land, and its proximity to the sea. At North 
Cape, lat. 70° N., potatoes, broccoli, and gooseberries, are 
raised with some difficulty ; one degree farther south a little 
barley makes its appearance. In lat. 68° 20’, at Enonte- 
keis, the crops of barley yield a remunerating harvest 
once in the three years. Rye and hemp cannot be suc- 
cessfully cultivated beyond 66°, nor oats beyond 64°; this 
latter is also the general limit of garden cultivation. The 
cherry-tree, alder, and maple cease to thrive beyond 63°; 
the ash and willow beyond 62°; the elm, lime, and oak 
beyond 61°; and the natural beech-woods do not extend be- 
yond 57°. The mulberry, tlie chestnut, and the walnut ar- 
rive at perfection in Schonen, 54°. In the southern parts 
of the country an elevation of 500 feet above the level of 
the sca is found to have the same effect on the climate and 
vegetation as 175 miles of north latitude, a thousand feet 
as 300 miles, and two thousand feet as 630 miles; but the 
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effect is of course more rapid and powerful as we advance 
to the north. 

The inhabitants consist of Swedes, Lapons or Laps, and 
Finns. The Swedes are a branch of the same family as the 
Danes and Norwegians, and speak a dialect of the same 
language, considerably modified, however, by the conse- 
quences of the long political separation and international 
enmity of the two nations. Books are translated from the 
one language to the other; but the vulgar tongue, the lan- 
guage of the peasantry in Sweden and Norway, differs not 
much more than broad Scotch from Cockney English. The 
roots of words, construction, and idioms are the same in 
both, or have a common origin. 

In 1751 the population of Sweden amounted to 1,785,727, 
in 1800 to 2,347,303, and in 1830 to 2,888,082. Norway 
in 1825 contained 1,051,318 inhabitants, and in 1836 the 
population was 1,200,000, showing an increase of nearly 
150,000 during the preceding ten years. In Sweden the 
annual number of births is one to twenty-eight of the po- 
pulation, in Norway one to thirty-four. In Sweden the 
marriages are one in 112, in Norway one in 180; but in 
Sweden the mortality is one in thirty-four and a half, and 
in Norway only one in forty-eight. The standing army 
amounts to 33,000; but in the time of war it may be raised 
by conscription to 240,000. In 1825 the inhabitants of the 
towns of Sweden amounted to 279,645, or about one tenth 
of the population. Stockholm had then a population of 
97,183, Gottenburg 26,702, Carlscrona 11,943. All the 
other towns are little better than villages. 

The Swedes are represented to be a brave, hardy, gene- 
rous, and enterprising people, distinguished by a happy 
union of courage and steadiness, fine genius, and natural 
probity of disposition. They are said, however, to be greatly 
addicted to drunkenness ; and this unfortunate habit is the 
fruitful source of many evils, both moral and physical.'' In 
1835 one person out of every 114 of the population was 
aceused, and one out of every 140 convicted, of some cri- 
minal offence. 

With the exception of a few congregations in Stockholm 
and other principal towns, the Swedes are all Lutherans, 
and Lutheranism is the established religion of the state. 
Other sects are now allowed the free exercise of worship ; 
but Catholics and all other dissenters are excluded from the 
diet and higher offices of state. In the whole kingdom there 
are 2490 congregations, viz., 1147 country parishes, and 
129 town charges, with 1214 annexed chapels in the larger 
parishes. ‘The whole personal establishment consists of 
3193 clergy, and 3753 sextons or parish-clerks, organists, 
and church servants. The hierarchy consists of one arch- 
bishop of Upsala, and eleven bishops, viz. of Lund, Gotten- 
burg, Wexio, Calmar, Linkioping, Skara, Carlstadt, Wisby, 
Westeraas, Strangnes, and Hernosand; seventy archdea- 
cons, and 192 probsts (provosts er deans). The arch- 
bishop’s income is rated at about L.2000 sterling a year, 
the bishops at more than L.600 each, and the archdeacons 
and probsts from L.400 to L.700 each. None of the inferior 
clergy has less than L.120, while many have as much as 
L.300, besides parsonage-houses and glebe-lands. The 
clergy, asa body, have been always distinguished for piety 
and morality, and yet among their people religious feeling 
and moral purity are at a very low ebb; their religion in- 
deed has become little better than a system of rites and 
ceremonies. There is, however, a spirit of religious en- 
thusiasm spreading in the north of Sweden, especially 
among the new colonists or squatters in Lapland; but 
this spirit the clergy attempt to extinguish. These reli- 
gionists are called Leseren, or readers, from their reading 
the scriptures; but they do not form a sect having internal 
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communion and regulations. They are however numerous; Statisti 
their numbers are said to be increasing, and their meetings 
for preaching are attended by people from great distances. 
The Catholics throughout the kingdom do not amount to 
2000, the greater part of whom reside in the capital, and 
the whole are foreigners. The Swedenborgians, the only 
sect which the country has produced, are also comparatively 
few. The Jews scarcely exceed 1000 individuals, and have 
four synagogues, at Stockholm, Gottenburg, Norrkoping, 
and Carlscrona. 


Of the whole population, including even the Laps, it is Educatio i 


reckoned that the proportion of grown persons unable to 
read is less than one in a thousand. This general diffusion 
of elementary education is ascribed to the zeal of King 
Gustaf-Wasa (Gustavus Vasa, 1523-1560), and his imme: 
diate successors. John III., in 1574, ordered that the noble- 
man who had no knowledge of book-learning should forfeit 
his nobility ; Charles XI, in 1684, required the clergy to 
have every Swedish subject taught to read ; and made it a 
law that no marriage should be celebrated unless the parties 
had previously taken the Lord’s Supper; and that none 
should be admitted to the communion-table who could not 
read, and was not instructed in religion. Parish schools, 
however, are only found where there happen to have been 
lands or rents bequeathed for their endowment; and these 
in some parishes are ambulatory, in others fixed. It is sup- 
posed that more than half of all the parishes have no schools ; 
but the deficiency is supplied by the people themselves, who 
teach their children at home in the leisure hours of their 
long winters. ‘The king, however, in his speech at the open- 
ing of the present diet, 1840, has recommended the esta- 
blishment ofa primary school in every parish. In the pro- 
vincial towns there are gymnasia, or high schools, which 
prepare youth for the universities. ‘They are under the care 
of the bishops, and, besides the higher branches of Greek 
and Roman literature, their course often embraces the ori- 
ental languages, and the leading doctrines of theology. 
There are two universities, one at Upsala, and the other at 
Lund. In these the teachers may be divided into three 
classes: 1. professors ; 2. adjuncts, or privileged teachers 
in different scienees, who give instruction privately or pub- 
licly to the students, and who are expectants of profes- 
sorships; and 3. the masters in modern languages, exer- 
cises, and other inferior branches. Of the theological fa- 
culty there are four professors at Upsala, and four at Lund; 
of the juridical faculty, two at each; of the medical and sur- 
gical, five at each; of the philosophical and literary, four- 
teen at Upsala, and ten at Lund. 


The constitution is of a mixed character, in which the Governe 


executive and administrative departments are managed by ment. 
a hereditary king and his ministers, while the legislative is 
vested conjointly in the king and a diet of four chambers, 
elected by the nobles, clergy, burghers, and peasants. The 
noble families are reckoned at about 2400. The head of 
each is by right a member of the diet, but seldom more 
than 400 take any part in its proceedings. The clergy 
have sixty representatives, including the archbishop and 
bishops, of whom the primate is always president. The 
burghers are elected by eighty-five cities and towns; Stock- 
holm returning ten, Gottenburg three, N orrkoping two, and 
each of the rest one. The peasantry have between 140 and 
150 representatives, chosen by districts; and these, as well 
as the burghers, are required to possess a certain amount of 
qualification in property ; and each of their chambers has a 
president, appointed by the king. During the session each 
member of the last three orders receives a small pecuniary 
compensation, paid by his constituents, the amount of which 
is voluntary. The diet meets at intervals of five years, and 
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Statistics. then sits for three months certain, but generally longer. 
—\—’ Practically, the power of the diet rests in the nobility and 


clergy. But the most important branch of the constitution 
is the council of state, which consists of one minister for 
justice, one for foreign affairs, other six councillors, and 
the chancellor of the court, and is attended by the four se- 
cretaries of state, who have the four departments of home 
affairs; military and naval affairs ; finances, trade, customs, 
and post-office ; and affairs of the church, general eduea- 
tion, and the poor. The king can do nothing, except in 
military and diplomatic affairs, without consulting this coun- 
cil, which must keep a protocol of its proceedings, in which 
each membcr has a right to explain his opinions. 

Relatively to its means, Sweden is much more heavily 
taxed than either England or France, and yet the public 
revenues raised by taxation do not amount to L.2,000,000 
sterling. According to the report of 1832, the sum was 
20,247,339 dollars banca, or L.1,687,278 sterling, of which 
more than one half was raised by a direct land-tax, the re- 
mainder by customs and otlier indirect means. 

Since the beginning of the present century, the agricul- 
ture of Sweden has experienced great improvement. The 
Swedcs have become exporters of grain to a considerable 
extent ; and as seven ninths of the population are engaged 
in the cultivation of the soil, a large proportion of which is 
still unproductive from want of cultivation, the quantity 
might be very greatly increased. The whole annual produce 
of the soil is cstimated at forty-five millions of dollars. With- 
in a few years land has risen considerably in value ; and this 
is owing to the exertions of the agricultural societies estab- 
lished in the provinces, and the great interest which the 
landed proprietors now take in thc management and im- 
provement of their estates. The cultivation of the potato has 
indeed been the mainspring in the improvement of Swedish 
agriculture. Not only has it precluded the neccssity of 


_ using the bark of trees as a miserable substitute for bread, 


Fisheries. 


but has occasioned the public and private magazines to be 
completely filled with grain; and the greatest difficulty with 
which cultivators have at present to contend, is the want of 
a market for their surplus stock. 

Both horses and horned cattle are small in Sweden. The 
former, however, are active and spirited, the latter afford 
excellent milk and beef. The sheep are generally of an 
inferior kind ; but great pains have been taken to improve 
them by crosses with the Spanish, French, and English 
breeds. ‘Towards the sixty-third degree, sheep disappear, 
aud are superseded by goats, which are most numerous in 
the woodland districts of Dalarnc and Nordland. The seed- 
time is in May, the harvest in August, and as the fine wea- 
ther is short and warm, the labours of the farmer are then 
very constant and fatiguing, whilea great number of people are 
required to reap the crops, for whom there is no employment 
during winter, when the country is all covered with snow. 
This will ever remain an obstacle to agricultural improve- 
ment, especially in the northern districts. The average of 
the harvests throughout the kingdom for seven years has 
been found to be three good, three middling, and one a 
failure. ‘The average rate of fecundity is four,and three 
seventh grains for one. 

Both the sea and the fresh waters swarm with fish, which 
afford employment and subsistence to many of the inhabi- 
tants. The fresh waters contain perch, pike, salmon, trout, 
grayling, char, roach, bleak, and eels; but of all these the 
salmon is the most important object of industry and trade. 
They arc more abundant in the northern rivers than in 
those of the south, and fisheries are established on most of 
them. ‘The sea-fisli are not less numerous or important. 
Herrings are sometimcs caught in incredible numbers at 
Gottenburg, though at other times they entirely forsake the 
coast. 

Next to agriculture, tiie mines of Sweden are the chief 
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source of her wealth. Throughout the kingdom, iron exists Statistics. 


in great abundance. 
mark, 1800 feet high, is one mass of the richest iron ore; 
but its situation beyond the polar circle (in lat. 67° 20’ N.), far 
from the sea, and in an unpeopled wilderness, deprives it of 
its value. In various other places, however, there are si- 
milar hills, and even islands of compact iron ore are to be 
found near the coast. About the year 1683, the quantity of 
iron forged in Sweden in one year amounted to 9690 tons, 
but in the course of thc next century a great increase took 
place. Between the years 1759-60, the average annual 
produce amounted to 328,766 Swedish pounds, and has 
continued very nearly thc same to the present time, though 
it is represented as being now in a state of great activity 
and prosperity. The quantity of bar-iron produced in the 
year ending Ist November 1839 is stated at 276,000 skip 
pounds, and of manufactured iron 33,600, which, added to 
11,600 of the latter, and 126,700 of the former, on hand at 
Ist November 1838, made a total of 448,000 skip pounds. 
Of this amount, 304,896 were exported, 283,500 in the 
shape of bar, and 21,390 manufactured ; the prices during 
the year having been ten bank rix-dollars, or L.J. 5s. 10d. 
sterling the skip pound, whicli is equal to 280 pounds, or a 
quarter of a ton avoirdupois. ‘The forests of Sweden oc- 
cupy more than one half of its surface ; and the abundance 
of wood thus supplied is of the highest utility in working 
the mines and smelting the ores. Swedish iron is superior 
in ‘ductility and malleability to all others; a superiority 
which is attributed in part to the use of wood instead of 
coal or peat in their furnaces. The number of mines in 
all Sweden is 586; and of these no fewer than 361 are 
close together in the heart of the kingdom, in Nerike, 
Westmanland, and part of Dalarne. Dancmora, the prin- 
cipal iron mine, produces yearly about 4000 tons of metal, 
which is particularly adapted to the manufacture of steel. 
Next to iron, copper forms the most important of the mi- 
neral riches of Sweden. The principal mine has long 
been at Fahlun, but the produce scarcely exceeds 1,000,000 
pounds. The most important of the other copper-mines 
are those of Hakanbo in Nerike, Nyakopparberg in Nyko- 
pingslan, Atvedaberg in Linkopingslan, at Areskuta in 
Jemtland, and Ryddarshytta and Bastras in Westeraaslan. 
The whole copper produced in Sweden in 1824 was 814 
tons, of the value of L.51,777 sterling. Gold is also found 
at Fahlun and in somc other places ; but the produce is too 
small to pay the expense. Silver is also produced to the ex- 
tent of about 3000 marks annually; but the expense is so 
great that it is proposed to relinquish the working. Fahlun 
likewise produces sulphur and vitriol. In Scania, near Hel- 
singfors, there is a small bed of coal; and cobalt, to the 
value of about L.12,000 sterling, is also produced in Sweden. 

The manufactures are in a very low state. 
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and trade has its own corporate rights and monopolies, tures. 


which operate as a complete bar to improvement; and of 
the total population only about one-seventicth part is en- 
gaged in manufactures and trade of cvery kind. Coarke 
linens are the chief manufacture. Machinery for spinning 
wool and cotton has been introduced, but the experiment 
is too recent to warrant a decided opinion as to its ultimate 
success. The other articles of manufacture are such com- 
mon goods as are required to supply the ordinary wants of 
the peoplc. 


The general trade of Sweden is in almost as low a state Commerce. 


as its manufactures. Thc principal exports consist of 
articles of native produce, in their raw or manufactured 
state. Iron ranks first, then timber, copper, tar, and 
grain. The principal imports are sugar, coffee, tobacco, 
salt or smoked fish, salt, lcather, hemp, silk, cotton, and 
wine, chiefly articles of domestic comfort or luxury. Mr 
Laing states the amount of the mercantile shipping at 
only 30,439 tons; but Fersell states it as having been, 
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Sweden. in 183], 137,514 tons, or 1122 vessels. The principal 
borg- mercantile ports are Stockholm and Gottenburg. 
—_v—’ . Sweden is divided into twenty-four dans, or governments, 


ee which are subdivided into fogderier, or districts. Swedish 
rative dl-« 


visions. 


Governments. | Ancient Provinces. Cities and Towns. 
SVEALAND. ; 
Upland and ) Stockholm, Carlberg, Marie- 
Stockholm... Soderman- berg, Drotningholm, Nor- 
JEN. beatae s telge, Sodertelge, Vaxholm. 
Upsala, Sigtuna, Lofsta, Elf. 
Upsala.......0+0 Upland....... karleby, Sodersfors, Danne- 
mora. 
e Westman- )j Westeraas, Sala, Norberg, Ar- 
ig eres Tanid..s sons \ boga, Koping. ; 
a i Soderman- Nykoping, Strengnass, Grips- 
Nykoping.... lantly. ti \ holm, Eskilstuna. 
Nerike and ) 
Oerebro...... Westman- | Oerebro, Nora, Askersund. 
land... 


Carlstad, Christinehamn, Om- 


Warmeland bergsheden,  Oskarkstad, 
Philipstad. A 
Storra- Kop- ' Fahlun, Hedemora, Avesta, 
sabe’. Dalartes ser. Mora, Husby. 
Gestrikjand Gefle, Soderhamn, Jarfso, 
and Hel- 


Gefleborg.... 


| 
: 
Carlstad...... | 
| 


Huddikswall. 
GoTHaLanD. “eed ae Te 
4 inkoping, Norrkoping, Wad. 
Linkacing wot ia stena, Soderkoping, Mede- 
ae vi, Ikeninge, Motala. 
Te Smaland...... § | Calman Westerwik, Borg- 


singland... } 
\ 


holm. 
Jonkoping, Adelfors, Ekesjo. 


SWEDENBORG, EmanvEt, was born at Stockholm, in 
Sweden, in January 1689. His father was bishop of Skara 
in West Gothland ; member of a society for the propagation 
of the gospel, formed on the plan of that of England; and 
president of the Swedish church in Pennsylvania and Lon- 
don. To this last office he was appointed by Charles XII. 
who seems to have had a great regard for the bishop, and 
to have continued that regard to his son. . 

Of the course of young Swedenborg’s education we have 
procured no account ; but from the character of the father, 
it may be supposed to have been pious; and by his appear- 
ing with reputation as an author when but twenty years of 
age, it is proved to have been successful. His first work 
was published in 1709; and the ycar following he sent in- 
to the world a collection of pieces on different subjects, in 
Latin verse, under the title of “ Ludus Heliconius, sive 
Carmina Miscellanea que variis in locis cecinit.” The same 
year he began his travels, first into England, afterwards in- 
to Holland, France, and Germany ; and returning to Stock- 
holm in 1714, he was two years afterwards appointed to 
the office of assessor in the Metallic College by Charles 
XII. who honoured him with frequent conversations, and 
bestowed upon him a large share of his favour. At. this pe- 
riod of his life, Swedenborg devoted his attention princi- 
pally to physic and mathematical studies; and in 1718 he 
accompanied the king to the siege of Frederickshall, where 
he gave an eminent proof that he had not studied in vain. 
Charles could not send his heavy artillery to Frederickshall, 
from the. badness of the roads, which were then rendered 
much worse than usual by being deeply covered with snow. 
In this extremity Swedenborg brought the sciences to the 
aid of valour. By the help of proper instruments he cut 
through the mountains and raised the valleys which sepa- 
rated Sweden from Norway, and then sent to his master 
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divide the country into three large Swede 


geographers, however, borg, 


ions, namely, Vorrland, or the north country ; Svealand, 
dota Deer ; and Gothedend, or Gothia 5 each of) 
these comprising several lans, as stated in the following table. 


Governments, Ancient Provinces. Cities and Towns. 


Wictenr. Wenersborg, Boras, Troll. 


5 

z 

08 
(am, 


Dasland 


hattan, Amal. 


gothland.. 7 
Gottenburg, Marstrand, Ny- 
Gottenburg | Elfsborg, Uddevalla, Strom- 
aud Bolus stad. 
Halmstad....... Halland......... Halmstad, Warberg, Laholm. |: 
Christian - Skania or |} Christianstad, Engelholm, 
stad......0+ \ Schonen... \ Cimnbrishamn.. 


Malmo, Ystad, Lund, Lands. 
crona, Helsingborg, Ram. 
losa. 


Malmohus... 


Gottland..... 


Wisby. 


Gottland 
Island..... 


NorRLAND. 


Norrbotten, 
Wester- 
botten..... 


Pitea, Lulea, Arjeplog, Gel- 
livara, Jukkasjarvi, Umea, 
Asele, Sorsell. 


ten and 


Westerbot- 
Lapmark.. 


Medelpad 
big stai9 and Anger.) Hernosand, Sundsvall. 
ANG. seceses manland... 
Jamtland 
Jamtland.... aud Her- Oestersund, Hede, Ijusnedal. 
jeadalen... 


two galleys, five large boats, and a sloop, loaded with bat- 
tering pieces, to be employed in the siege. The length of 
this canal was about two miles and a half. The execution 
of this great work, however, did not occupy all his time. 
In 1716 he had begun to publish essays and observations 
on the mathematical and physical sciences, under the title 
of “ Dzdalus Hyperboreus ;” and he found leisure during 
the siege to complcte his intended collection, and also in 
the same year to publish an introduction to algebra, under 
the whimsical title of the Art of the Rulcs. : 

At the siege of Frederickshall he lost his royal patron ; 
but he found another in Ulrica Eleonora, the sister and 
successor of that hero, by whom in 1719 he was created a 
baron. His promotion did not lessen his ardour for the sci- 
ences; for he published in the same year “A Method to 
fix the Value of Money, and to determine the Swedish 
Mcasures in such a way as to suppress all the Fractions and 
facilitate the Calculations.” About the same time he gave 
the public a treatise on “the Position and Course of the 
Planets ;” with another on “the Height of the Tides, and 
Fux and Reflux of the Sea;” which, from information ga- 
thered in different parts of Sweden, appeared to have been 
greater formerly than when he wrote. 

As Swedenborg continued, under the new sovereign, to 
hold the office of assessor to the Metallic College, he thought 
it necessary, for the discharge of his duty, to make a se- 
cond journey into foreign countries, that he might himself 
examine their mines, particularly those of Saxony and 
Harts. During these travels, which were undertaken for 
the improvement of the manufactures of his native country, 
he printed at Amsterdam, 1. Prodromus Principiorum Na- 
turalium, sive novorum Tentaminum Chemiam et Physicam 
experimentalem geometrice explicandi; 2. Nova Obser* 
vata et Inventa circa Ferrum et Ignem, precipue Naturam 
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§weden- Ignis elementarem, una cum nova Camini Inventionc; 3. 
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Methodus nova inveniendi Longitudines Locorum terra ma- 
rique ope Lune ; 4. Modus construendi Receptacula Nava- 
lia, vulgo en Dockybynadder ; 5. Nova Constructio Aggeris 
Aquatici; 6. Modus explorandi Virtutes Navigiorum ; and 
at Leipzig and Hamburg, 7. Miscellanea Observata circa 
Res Naturales, presertim Mineralia, Ignem, et Montium 
Strata. 

This journey was made, and these tracts published, in 
the compass of a year and a half; and perhaps there has 
not been another man, Linnzeus excepted, who has done so 
much in so short atime. After his return in 1722, Swe- 
denborg divided his time so equally between the duties of 
his office and his private studies, that in 1733 he finished 
his grand work, entitled ‘‘Opera Philosophica et Minera- 
lia,” and had it printed under his own dircction in 1734, 
partly at Dresden, and partly at Leipzig. During the same 
year he also went to inspect the mines of Austria and Hun- 
gary. This work is divided into three volumes folio. The 
title of the first is “ Principia Rerum Naturalium, sive no- 
vorum Tentaminum Phenomcna Mundi elementaris philo- 
sophice cxplicandi;” of the second, “ Regnum Subterra- 
neum, sive Mincrale de Ferro ;” and the third, “ Regnum 
Subterraneum, sive Minerale de Cupro, et Orichalco.” The 
whole is written with great strength of judgment; and the 
work is ornamented with plates to facilitate the comprehen- 
sion of the text. 

In the year 1729 he was enrolled among the members of 
the Society of Sciences at Upsala, and was, probably about 
the samc time, made a fellow of the Royal Academy of 
Sciences at Stockholm; nor were strangers less willing 
than his own countrymen to acknowledge the greatness of 
his merit. Wolfius, with many other learned foreigners, 
was eagcr to court his correspondence. The Academy of 
St Petersburg sent him, on the 17th of December 1734, a 
diploma of association as a correspondent member; and 
soon afterwards the editors of the Acta Hruditorum, pub- 
lished at Leipzig, recognised in his works some acceptable 
contributions to useful knowledge. 

By many persons the approbation of learned academies 
would have been highly valued, but by Baron Swedenborg 
it was considered as of very little importance. ‘“ Whatever 
of worldly honour and advantage may appear to be in the 
things before mentioned, I hold them,” says he, ‘ but as mat- 
ters of low cstimation, when compared to the honour of that 
holy office to which the Lord himself hath called me, who was 
graciously pleascd to manifest himself to me, his unworthy 
servant, in a personal appearance, in the year 1743, to open 
in mca sight of the spiritual world, and to enable me to 
converse with spirits and angels ; and this privilege has con- 
tinued with me to this day. From that time I began to 
print and publish various unknown Arcana, which have 
been either seen by me or revealed to me, concerning hea- 
ven and hell, the state of men after death, the true worship 
of God, the spiritual sense of the Scriptures, and many other 
important truths tending to salvation and true wisdom.”! 

We shall not affront the understandings of our readers 
by making, upon this account of the baron’s call, such re- 
flections as every person of a sound mind will make for 
himself; but it is rather remarkable, that a man who had 
devoted the better part of his life to the study of such sci- 
ences as generally fortify the mind against the delusions of 
fanaticism, and who had even excelled in these sciences, 
should have fallen into such a reverie as this. After this 
extraordinary call, Swedenborg dedicated himself wholly to 
the great work which, he supposed, was assigned him, study- 
ing diligently the word of God, and from time to time pub- 
lishing to his fellow-creatures such important information 
as was made known to him concerning another world. 
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Among his various discoveries concerning the spiritual Sweden- 


world, one is, that it exists not in space. “Of this,” says 
he, “I was convinced, because I could there see Africans 
and Indians very near me, although they are so many miles 
distant here on earth; nay, that I could be made present 
with the inhabitants of other planets in our system, and 
also with the inhabitants of planets that are in other worlds, 
and revolve about other suns. By virtue of such presence, 
(i.e. without real space), not of place, Ihave conversed with 
apostles, departed popes, emperors, and kings; with the late 
reformers of the church, Luther, Calvin, and Melanchthon, 
and with others from distant countries.”* Notwithstanding 
the want of space in the spiritual world, he tells us, “that 
after death a man is so little changed that he even does not 
know but he is living in the present world ; that he eats 
and drinks, and even enjoys conjugal delight, as in this 
world ; that the resemblance between the two worlds is so 
great, that in the spiritual world there are cities, with pa- 
laces and houses, and also writings and books, employments 
and merchandises ; that there are gold, silver, and precious 
stones there.” In a word,” he says, “there is in the spiri- 
tual world all and every thing that there is in the natural 
world, but that in heaven such things are in an infinitely 
more perfect state.” . 

Such was his zeal in the propagation of these whimsical 
and sometimes sensual doctrines, that he frequently left his 
native country to visit distant cities, particularly London 
and Amsterdam, where all his theological works were print- 
ed at great expense, and with little prospect or probabi- 
lity of a reimbursement. ‘“ Wherever he resided when on 
his travels, he was,” says one of his admirers, “a mere soli- 
tary, and almost inaccessible, though in his own country of 
a free and open behaviour. He affected no honour, but 
declined it; pursued no worldly interest, but spent his time 
in travelling and printing, in order to communicate instruc- 
tion and benefit to mankind. He had nothing of the pre- 
cise in his manner, nothing of melancholy in his temper, 
and nothing in the least bordering on enthusiasm in his con- 
versation or writings.” This is too much. We believe he 
was an inoffensive visionary ; of his conversation we cannot 
judge; but the specimens that we have given of his writ- 
ings are frantic enthusiasm. He died at London, March 
29th, in the year 1772; and after lying in state, his remains 
were deposited in a vault at the Swedish church, near Rad- 
cliff-Highway. 

The theological works of Baron Swedenborg are nume- 
rous, and all or most of them have been translated from 
Latin into English. A society has been formed in Lon- 
don for the express purpose of printing and circulating 
them. Though his followers do not appear to have been 
numerous during his life, they increased since his death ; 
and a small sect still subsists in England, which derives its 
origin from him, and is called the New Jerusalem Church. 
The discriminating tcnets of this sect seem to be the fol- 
lowing: “ Holding the doctrine of one God, they maintain 
that this one God is no other than Jesus Christ, and that 
he always existed in a human form; that for the sake of 
redeeming the world, he took upon himself a proper human 
or material body, but not a human soul ; that this redemp- 
tion consists in bringing the hells or evil spirits into sub- 
jection, and the heavens into order and regulation, and 
thereby preparing the way for a new spiritual church ; that 
without such redemption no man could be saved, nor could 
the angels retain their state of integrity ; that their redemp- 
tion was effected by means of trials, temptations, or con- 
flicts with evils spirits; and that the last of them, by which 
Christ glorified his humanity, perfecting the union of his 
divine with his human nature, was the passion of the cross. 
Though they maintain that there is but one God and one 
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Swift. divine person, they hold that in this person there is a real 
—~v~" Trinity ; consisting of the divinity, the humanity, and the 
operation of them both in the Lord Jesus; a Trinity which 
did not exist from all eternity, but commenced at the in- 
carnation. ‘Tliey believe that the Scriptures are to be in- 
terpreted, not only in a literal, but in a spiritual sense, not 
known to the world till it was revealed to Swedenborg ; 
and that this spiritual sense extends to every part of Scrip- 
ture, except the Acts of the Apostles. They believe that 
there are angels attending upon men, residing, as Sweden- 
borg says, in their affections; that temptation consists in a 
struggle between good and bad angels within men ; and that 
by this means God assists men in these temptations, since 
of themselves they could do nothing. Indeed Swedenborg 
maintains, that there is an universal influx from God into 
the souls of men, inspiring them especially with the belief 
of the divine unity. This efflux of divine light on the spi- 
ritual world he compares to the efflux of the light from the 
sun in the natural world. There are, says Swedenborg, 
two worlds, the natural and the spiritual, entirely distinct, 
though perfectly corresponding to each other ; and at death 
a man enters into the spiritual world, when his soul is cloth- 
ed with a body, which he terms substantial, in opposition 
to the present material body, which, he says, is never to rise 
out of the grave.” 

SWEEP, in the sea-language, is that part of the mould 
of a ship where she begins to compass in the rung-heads. 

SWIFT, JonatTHan, one of the wittiest writers of his 
own, and surpassed by few of any other age, was the son of 
an attorney, who held the office of steward to the society of 
King’s Inns, Dublin. When the father died, it was found 
that he had not Icft behind him effects sufficient to pay his 
funeral expenses. At that period, his family consisted of a 
wife, then in a state of pregnancy, and an infant daughter. 
Soon after his death, his widow was delivered of a son, and 
the child thus ushered into a scene of indigence and gricf, 
afterwards became the renowned dean of St Patrick’s. He 
was born at Dublin on the 30th of November 1667. By 
the bounty of two brothers-in-law, neither of them in afflu- 
ent circumstances, Swift’s mother was maintained in some 
degree of comfort. The nurse to whose care her son had 
been confided was summoned to her native town, White- 
haven, by a dying relative, in whose will she hoped she had 
been remembered. The desire of gain, however, was not 
stronger than the love for her charge ; and she finally re- 
conciled her interest and her affection by absconding with 
the child. Having carried him to this town, she was au- 
thorized by his mother, whose anger was disarmed by this 
strange proof of her fondness, to keep him there until the 
recovery of his health, which she fearcd was too precarious 
to render his crossing the channel at that time a safe cx- 
periment. During their stay at Whitehaven, which lasted 
for three years, the nurse did not neglect little Jonathan’s 
education ; for on his return to Dublin, his mother found 
that he had attained to considerable proficiency in spelling, 
and at the age of five years he was able to read any passage 
1n scripture. 

It is not probable that any combination of circumstances 
could have rendered Swift a pattern of mcekness and hu- 
mility. Early prosperity, however, might have softened if 
not subdued those irascible passions which, fostered by 
youthful mortifications, and matured by the disappoint- 
ments of after life, finally gratified those who had writhed 
under his merciless castigation, by converting him into “a 
driveller and a show.” His paternal uncle, Godwin Swift, 
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doled out the allowance for his maintenance with a very 
niggardly hand. This parsimony was warranted by his pe- 
cuniary circumstances, which were supposed to be in a more 
flourishing condition than they actually were ; but Swift 
never reflected without bitterness on the despicable figure 
which the scanty liberality of his relation enabled him to 
make. To curse the hand that gives all that it has to be- 
stow, appears to be both foolish and ungrateful. Perhaps, 
however, Swift’s uncle acted the part of a vulgar patron, 
whose ostentatious benevolence never fails to blunt the edge 
of gratitude. By the bounty of this relation, limited as it 
was, he was, in the sixth year of his age, sent to school at 
Kilkenny, from which in 1682 he was removed in his four- 
teenth year to Trinity College, Dublin. His academical 
career gave no promise of future eminence. Being persuad- 
ed that the syllogistic subtleties which were regarded by 
the Dublin tutors as the perfection of knowledge, instead of 
teaching the art of reasoning, only taught the art of wrang- 
ling, Swift turned with disgust from such, scholastic exer- 
cises. ‘The consequence was, that when hc applied for the 
degree of A. B. he had not even acquired the jargon of the 
schools ; and the degree was only conferred upon him spe- 
ciali gratia, or, in other words, he owed to favour what he 
could not claim by merit. 

At this period died his uncle Godwin, leaving his affairs 
in great disorder. His studies were now in some danger 
of being abruptly terminated ; but another uncle, Dryden 
William Swift, befriended him in the hour of need, and 
seems to have drawn his purse with a better grace than his 
brother, for Swift speaks of him as “the best of his rela- 
tions.” The consciousness of poverty and dependence, and 
of the mortifying circumstances under which he obtained 
his degree, he endeavoured to dissipatc in a variety of those 
frolics by which a careless genius now and then, but more 
frequently an indolent blockhead, endeavours to get rid of 
a painful sense of insignificance, and to acquire, at an easy 
rate, the character of a youth of spirit. He neglected at- 
tending lectures and divine service, frequented taverns, ab- 
sented himself from college at unseasonable hours, and was 
finally convicted of contemptuous insolence to Owen Lloyd, 
the junior dean. Of that functionary, who afterwards ob- 
taincd a comfortable provision in the church by marrying a 
cast-off mistress of the duke of Wharton, he was obliged to 
beg pardon on his bended knees.!_ The atrocious sentiments 
that must have fermentcd in a mind like Swift’s, when com- 
pelled to submit to such a degradation as this, may be ima- 
gined from his conduct to others who provoked his wrath 
when he was in a better condition to make it felt. Such a 
mode of punishment reflects more infamy upon those who 
inflicted, than upon him who endured it ; but no spectacle 
can be more useful to those that think superior endowments 
can rescue them from the mortifying consequences of in- 
discretion, than Jonathan Swift grovelling at the feet of one 
of the most despicable of mankind. 

In 1688, when he was in the twenty-first year of his age, 
Swift quitted Ireland, a country which, although it was the 
land of his birth, he always regarded as a place of exile. 
Having repaired on foot, as it is said, to his mother’s resi- 
dence in Leicestershire, he consulted with her about his 
future prospects, which looked sufficiently gloomy. She ad- 
vised him to pay his court to Sir William Temple, who was 
connected with her family by marriage. To Temple he 
accordingly presented himself; and his forlorn plight pro- 
cured him what he was in some danger of forfeiting by his 
sullenness and oddity of manners, a home under the roof of 
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to fasten upon Swift the paternity of a certain Tripos, 
Swift’s faculties came very slowly to maturity ; but it would be more 
them. While a student at Dublin, he had sketched his Tale of a Tu 


a satirical effusion, without sense or humour, 
just to say that it was late before 


The chief aim of that production seems to be 
It has been frequently asserted that 
he had an opportunity of displaying 
b, the knowledge of which fact is alone sufficient to rescue him from 


the charge of having written, or assisted in writing, such a contemptible rhapredy as the Tripos, 
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the veteran statesman. But Swift applied himself with 


——~-— intense assiduity to his studies, and thus became qualified 


to amuse the learned leisure of his patron. In Sir Wil- 
liam’s house, where he remained two years, he formed an 
acquaintance with no less a personage than King William 
the Third, who offered to make him a captain of horse. 
The only favour however which he ever received at the 
royal hands, was a lesson that his majesty gave him one 
day in the garden, on the Dutch mode of cutting aspa- 
ragus. Swift was now in such high trust with Sir Wil- 
liam, that he was employed by him to lay before the king 
some arguments in favour of triennial parliaments. This 
negociation was fruitless; for all the reasoning of Tem- 
ple, reinforced by the eloquence of Swift, could not per- 
suade King William that the proposed measure threaten- 
ed no danger to the royal prerogative. Swift returned to 
Moorpark not a little crest-fallen, and often spoke of this 
lame conclusion of his dignified commission as a cure for 
vanity, less palatable than efficacious. He was now afflicted 
with a disorder which he had contracted in his youth by a 
surfeit of fruit. Giddiness and deafness were the symptoms 
of his malady, which visited him, after a longer or shorter 
respite, until the close of his life. Being advised to go to 
Ireland, he proceeded to that kingdom ; but finding no be- 
nefit from his native air, he returned to Sir William Tem- 
ple’s, where he resumed his studies. He had a notion that. 

violent exercise was of advantage to his complaints, and 
~ used to leave his books every two hours for the purpose of 
running up and down a hill. 

In 1692 he visited Oxford, and took the degree of A. M., 
which was conferred upon him with marks of distinction 
that fully consoled him for the contemptuous testimonial 
which he had reeeived from his own university. About 
this period he occupied a portion of his time in the compo- 
sition of verses. Besides some less ambitious attempts, he 
was persuaded by Sir William and Lady Temple to write 
Pindaric odes in the metaphysical manner of Cowley. These 
insipid dithyrambics, for such they are, he is said to have 
submitted to the inspection of Dryden, who observed with 
more candour than politeness, “‘ Cousin Swift, you will never 
be a poet.” ‘This prediction filled the versitier with a de- 
gree of hatred which the death of the prophet did not abate. 

Every rich man can have an obsequious fool to commend 
his sagacity, and the loss of a stupid parasite is easily sup- 
plied ; but it is not always that the society of wit and learn- 
ing is be obtaincd in exchange for the necessaries of life. 
Of this truth Temple was fully aware, and was in no haste 
to relieve Swift from the burden of dependence. Instruc- 
tive as Sir William’s conversation is said to have been, 
Swift would gladly have obtained some suitable employ- 
ment, at the expense of a final separation from his accom- 
plished patron. When Temple learned which way his wishes 
pointed, he offered to make him deputy-master of the rolls 
in Ireland, the duties of which office he knew Swift had 
ncither inclination nor ability to discharge. After some 
angry discussion, he left Temple’s house and went to Dub- 
lin. There he proposed to enter into holy orders, but was 
overwhelmed with chagrin when he learned that the bishops 
required a certificate of his character from the very man 
whom he had hoped to mortify, by evincing that he stood 
no longer in need of his assistance. Before he could bring 
his mind to solicit this attestation of his conduct, Swift de- 
liberated nearly five months. The letter which he at last 
addressed to Temple has been preserved, and it appears to 
be the composition of a man perfectly stupified by the humi- 
liating task that was imposed upon him. Although he acted 
the petitioner’s part with the worst grace in the world, 
Temple did what was required, and Swift was admitted to 
orders ; soon after which he obtained from Lord Capell the 
prebend of Kilroot, which was worth about one hundred 
pounds a year. The life of a country parson was not at all 
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adapted to the taste of Swift; and Tempie soon discovered Swift. 
that, in the loss of his conversation, he had been deprived of ""-v"—~ 


the chief comfort of his declining years. Temple had neither 
time nor inclination to search for new companions, and 
Swift was recalled, with a request that he would resign his 
Irish prebend, and a promise that an English one would be 
procured for him in its stead. With this summons the in- 
sipidity of the life which he led at Kilroot, or perhaps better 
motives, induced him to comply. To Moorpark he accord- 
ingly returned in 1695, and lived there until Sir William’s 
death, whieh happened in 1699. Temple left him a legacy 
of a hundred pounds, and made him his literary executor. 
The king had promised Sir William to bestow upon Swift 
the first vacant prebend of Westminster or Canterbury. 
By way of refreshing his majcsty’s memory, Swift dedicated 
to him Temple’s posthumous works, but without success. 
He attended for some time at court, but with no better re- 
sult ; and the name of this prince appears in the long list of 
those whom Swift detested with a cordiality that could ad- 
mit of no increase. He gladly abandoned his fruitless so- 
licitation, and accompanied the earl of Berkeley to Ireland, 
as his chaplain and private secretary. But a person called 
Bushe found means to persuade his lordship that a clergy- 
man was not a proper secretary for a viceroy. He then 
offered his own services, and they were accepted. Swift 
was not a man to be trifled with, and his lordship was fain 
to pacify him by a promise of the first good living in his 
gift. ‘The deanery of Derry soon afterwards became va- 
cant, and when Swift felicitated himself in the anticipation 
of immediate preferment, he was waited upon by Bushe, 
who gave him to understand that he might have the living 
for a thousand pounds. “God confound you both for a 
couple of scoundrels!” Swift furiously exclaimed, and rushed 
out of the castle. But Berkeley had seen some specimens 
of his chaplain’s talents in the way of pasquinade, and thought 
it best to arrest his hand by presenting him with the rec- 
tory of Agher, and the vicarages of Laracor and Rathbeg- 
gan. To these the prebend of Dunlavin was addcd in the 
year 1700 ; but the income arising from all his preferments 
amounted to a sum very inferior to the emoluments of the 
deanery, which probably fell to the share of some ecclesi- 
astic, who, in addition to his piety and learning, was posses- 
sed of a little ready money. 

Swift is now to be viewed in the character of a lover, 
which he sustained with his usual eccentricity. He had an 
unhappy propensity to cultivate intimacies with women, 
whose partiality gratified his vanity, while his constitution 
protected him against the assaults of beauty. This un- 
warrantable pastime, in which he probably indulged with- 
out reflection, caused him incredible misery when living, 
and has left a deep stain upon his memory. When a mere 
lad, he appears to have trifled with the affections of a country 
girl, who was his mother’s neighbour in Leicestershire. He 
next wrote a love-letter to a Miss Waryng. This compo- 
sition is so stupid and extravagant, that it is difficult to con- 
ceive it to have been traced by the pen of Swift. The most 
bungling courtship, however, is often successful with ladies 
who have no rooted aversion to matrimony; and Swift’s 
love affairs thrived so much better than he wished, that he 
was compelled to write a second letter in a style of the most 
cutting indifference, in order to counteract the effect of the 
first, which was couched in heroic terms. This epistle pro- 
duced the desired effect, and Swift was frced from the im- 
portunities of Miss Waryng. The warning which he had 
thus received was insuffieient to deter him from committing 
similar follies. No sooner was he settled at Laracor, than 
he decoyed from England the daughter of Sir William 
Temple’s steward. This lady, whose name was Johnson, 
and upon whom Swift bestowed the fanciful appellation of 
Stella, had been left by Sir William a legacy of a thousand 
pounds ; and the higher rate of interest given in Ireland was 
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the ostensible reason for her taking up her residence in 
She was accompanied by Mrs Dingley, a 
person in humble circumstances, and of feeble capacity, 
whose presence was designed to obviate calumny. Swift 
and Stella never met but in the presence of this or of some 
other third party: when he was abscnt, she and her friend 
lived in his parsonage, and shifted their quarters on his re- 
turn. A rival in the affections of Stella appeared in Dr 
William Tisdale, a clergyman, whose notions on the sub- 
ject of love resembled those of ordinary mortals. But Swift 
could not endure to sce in the arms of another, a woman 
who would gladly have thrown herself into his own; and 
by his machinations this vulgar suitor was rejected. These 
tortuous ways, however, never conducted him to happiness ; 
and with all his caution, Swift was only laying up for him- 
self a fund of obloquy. 

Excepting a few poetical essays, which cannot be called 
the foundation of his literary fame, Swift had hitherto pub- 
lished nothing. In 1701, when he was in his thirty-fourth 
year, appeared the “Dissensions in Athens and Rome.” This 
work, which excited much attention, was attributed to Bur- 
net. Some critics, still more undiscerning, afterwards fa- 
thered upon Swift the Characteristics of Shaftesbury, whose 
general manner of writing is as verbose, ambitious, and de- 
clamatory, as that of Swift is concise, simple, and didactic ; 
whose plcasantry is languid and insipid, while the sarcasm of 
Swift is withering, and his irony irresistible. 

In 1704 was published “ A Tale ofa Tub.” There can- 
not be a doubt that Swift thought this performance calcu- 
lated to serve the Church of England; but he executed 
his task in a manner so likely to produce ludicrous impres- 
sions of religion in general, that Voltairc immediately ex- 
tended to him the right hand of fellowship, and hailed him 
as “le Rabelais d’Angleterre.” And the weapons with 
which he assails the Catholics and Presbyterians are not 
much more dignified than the flail and urinal with which 
he has equipped Bentley in the Battle of the Books. But 
whether this production is fitted to promote the interests of 
piety or retard them, it is scarcely hyperbolical to say, that 
to produce the same quantity of wit and humour in the 
same spacc, the exchequer of human knowledge would be 
ransacked in vain. His literary offspring, however, being 
more beautiful than exemplary, Swift had no wish to own 
it; but a clerical namesake and relation of his, who was 
willing to acquire the reputation of a wit, at the expense of 
bcing considered a little profane, confessed that he had some 
share in the composition of the Tale of a Tub. But those 
who werc willing to take his own word for his impiety, had 
strong doubts of his wit ; and his self-accusation may now 
be treated as modern judges treat the confessions of old wo- 
men who acknowledge having dealings with the evil one. 

The hint of the Battle of the Books was said to have 
been taken from Coutray’s “ Histoire Poétique de la Guerre 
nouvellement déclarée entre les Anciens et les Modernes.” 
Jolinson has given ear to this assertion; but the works of 
Coutray and Swift are more dissimilar from each other than 
Rasselas and Candide. The “ Dissertation on the Mecha- 
nical Operation of the Spirit,” is written in Swift’s happiest 
vein, and his blows are aimed with good will. 

In 1708 appeared “The Sentiments of a Church of 
England Man ;” that inimitable ridicule of astrology in ge- 
neral, and of one impostor, Partridge, in particular, “ Pre- 
dictions for the year 1708, by Isaac Bickerstaff, Esq.;” a 
name afterwards adopted by Steele in the Tatler ; “ An Ar- 
gument against abolishing Christianity,” one of his happiest 
efforts in the ironical style; and the “Letter on the Sacra- 
mental Test.” Thc publication of the last-mentioncd tract 
was regarded as a signal of retreat from the standard of the 
Whigs; and, with the exception of the dispassionate Addi- 
son, all his friends of that party became cold and estranged. 
Nor were their suspicions unfounded. During this year 


Swift was employed by Archbishop King anc the Irish pre- 
lacy, to solicit the remission of the first fruits and twentieth 
parts, in order to augment the incomes of the poorer clergy. 
But the cxperiment had been tried in England without con- 
verting the ecclesiastics from Toryism ; and Godolphin de- 
clined conferring a like expensive favour on the Irish di- 
vines, many of whom he suspected to be disaffected to the 
government as well as the ministry. Finding that this ne- 
gociation in behalf of his brethren was a hopeless under- 
taking, Swift endeavoured to promote his own interest in 
the best way he could. He had some prospect of being 
appointed secretary of an embassy to Vienna; but Lord 
Berkeley, whom he was to accompany, was detained in 
England by the infirmities of age. Intercst was next ex- 
erted to procure his nomination as bishop of Virginia; but 
that scheme also proved abortive. He was now convinced 
that the Whigs would do nothing for him. Disgusted with 
compliments that could not long cajole a man of his pene- 
tration and knowledge of the world, and tired of waiting for 
the fulfilment of promises made with all the alacrity, and 
performed with the usual punctuality of a court, Swift re- 
turned, in no enviable frame of mind, to his Irish parson- 
age. During his stay in London, however, he had written 
his “ Project for the Advancement of Religion ;” which in 
some parts is more Utopian than might have been expect- 
ed from his pen. 

Swift was not long buried in the solitude of Laracor ; for 
in 1710 he returned to England, being associated in the 
commission with the bishops of Ossory and Killaloe, who, 
in the impending change of ministry, were sent to renew 
the suit which he had formerly preferred without success. 
It was arranged that if the two bishops should Jeave Lon- 
don without bringing the matter to a satisfactory issue, 
Swift should remain to negociate with government to the 
best of his ability. 

On the Ist of September 1710, he left Ireland, and on 
the 9th of that month reached London, where he was 
speedily plunged in business. His Journal to Stella, one 
of the most singular records that have been submitted to 
public inspection, gives a minute account of this stirring 
period of his history. With the exception of Godolphin, 
whose calm indifference had probably accelerated his political 
apostasy, the Whigs treated him with marked respect. But 
the politeness of those who seemed resolved to starve him 
into hostility when they were in a condition to be of ser- 
vice to him, he estimated at its real value. Somers stoop- 
ed to make explanations which Swift did not think satisfac- 
tory; and Godolphin’s disdain he endeavoured to humble 
by means of a lampoon. He was soon afterwards intro- 
duced to Harley, refusing on the same day an invitation 
from Lord Halifax. Harley made him acquainted with St 
John, and both evinced the utmost eagerness to bind him 
to their interests. Swift asserted with great composure, 
that although a Whig in politics, he had always been a 
Tory in church affairs. A man that goes over to a victo- 
rious enemy, must say something to his new comrades, who, 
if his services are of any value, will readily admit his apo- 
logies: on his former associates his eloquence will in all 
likelihood be thrown away. From his Journal to Stella, it 
is manifest that Swift’s standard of political consistency was 
extremely low, and that he was ready to grasp the hand, 
whatever cause it maintained, that had any thing to give, 
or that could apply a balsam to the wounds of pride. 

To prop the intcrest of the new rulers, Swift was requir- 
ed to conduct the Examiner, which was the organ of the 
ministerial party. Addison for some time opposed that 
publication in a paper called the Whig Examiner, but with- 
drew from the contest when he heard that Swift was about 
to take the field, probably because his gentle spirit detest- 
ed the thoughts of entering the lists with a friend. Swift 
conducted the Examiner from the 10th of November 1710, 
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swift. to the 14th of June 1711. During that period he attacked 
—— his opponents with the utmost fury, using against them all 
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for revenge; and Swift, instead of obtaining an English Swift. 
bishopric, was rewarded for his services by an Irish deanery. “~~” 


the arms of wit, sharpened by the first fervours of new-born 


zeal. 
Immersed as he was in general politics, Swift did not 


neglect the objeet of his mission ; and his interest with the . 
ministry speedily obtained the boon that had so long been. 


desired. But when he expected to be overwhelmed with 
the grateful acknowledgments of his brethren in Ireland, he 
received the astounding intelligence that the bishops had 
resolved to dispense with his services, and to put thcir trust 
in the duke of Ormond. The niotive for recalling a com- 
mission, the object of which tacy were not aware had been 
already obtained, was an apprehension that Swift had for- 
merly been too much caressed by the Whigs to have any 
influence with the party in power. When apprized of his 
triumph, Archbishop King apologized to the exasperated 
nuncio in a clumsy manner. In 1712 Swift published 
“The Couduct of the Allies,” and no political pamphlet 
ever produced more powerful effects. He proved that a 
prodigal expenditure of blood and treasure had secured to 
the English nation nothing but a few sprigs of laurel to de- 
corate the empty heads of those chivalrous simpletons who 
fought the battles of ungrateful knaves, without any pros- 
pect of benefit to themselves. To state facts so strong as 
these requires little force of eloquence; nor does Swift’s 
pamphlet strike the reader of the present day as a very 
masterly specimen of writing. But when the blow is aimed 
at a vital part, it is unnecessary that the assailant should 
put forth all his strength. In the space of one week four 
editions were sold; the ministerial members quoted it in 
the House of Commons, and the other party talked of 
bringing the author to the bar of the House of Lords. The 
same ycar produced “ A Proposal for corrccting, improv- 
ing, and ascertaining the English Tongue,” a publication 
whieh added nothing to his reputation ; and “ Reflections 
on the Barrier Treaty,” which are a sequel to the Conduct 
of the Allies. 

In the character of a patron, Swift appears to great ad- 
vantage. If he sometimes neglected the forms of polite- 
ness, he was never slow in conferring substantial benefits 
on meritorious persons. He was never more in his element 
than when he was distributing preferment, and few have 
inade a more commendable use of their power. Lord Bacon 
has said that “ prosperity doth best discover vice, but ad- 
versity doth best discover virtue.” In order to apply to Swift, 
this apophthegm must be reversed. In his prosperous days, 
he exerted his influence to retain the most deserving of his 
political opponents in their places, and performed many 
other generous actions; but when he awoke from the flat- 
tering dream of ambition, his heart, thus ennobled by good 
fortune, became the chosen residence of some of the worst 
passions of our nature. 

Although his recommendation in favour of others was 
seldom neglected by his great friends, they seemed in no 
hastc to provide for Swift himsclf. This, however, was no 
fault of theirs, but of the duchess of Somerset, whom he had 
lampooned. He held her up to public detestation, as being 
aceessary to the murder of her husband, a calumny which 
she might have forgiven; but he also laughed at her red 
hair, and she vowed revenge. An opportunity soon after- 
wards occurred of presenting Swift to the sce of Hereford; 
but the freckled favourite threw herself at the feet of her 
royal mistress, and with streaming eyes begged that her 
inhuman satirist should be refused the vacant mitre. The 
entreaties of the ministers were drowned in her clamours 


This was the effect produced by the Windsor Prophecy ; 
and the tears of one favourite marred the fortunes of Swift, 
the pertinacity of another, Mrs Masham, having, not long 
before, deprived Marlborough of all his employments, and 
occasioned the downfall of the Whig ministry. From such 
despicable sources do important events sometimes take their 
rise. 

Soon after Swift went to take possession of his deanery 
of St Patrick’s, Dublin, he was summoned to reconcile Ox- 
ford and Bolingbroke, whose increasing animosity to each 
other threatened destruction to the Tory interest. Swift 
hastened to England, but his journey was fruitless; for he 
found that it was no temporary misunderstanding, from 
which they might be extricated by his wit and pleasantries, 
but that a rooted hatred had sprung up between them, which 
defied the most dexterous mediation. 

“The Public Spirit of the Whigs” appeared in 1714. 
It is a virulent reply to Sir Richard Steele’s Crisis, the 
pamphlet that procured his expulsion from the House of 
Commons. At the intercession of Swift, Steele had been 
permitted to retain his post of commissioner of stamp-duties ; 
but, blinded by ignorance or the rage of party, he denied 
the obligation and reviled his benefactor. It is intolerable 
to be upbraided with favours which one is not conscious of 
having received, and the careless Steele perhaps took little 
trouble to inquire who had been his friend; but he was not 
a man to be guilty of deliberate ingratitude! In this pamph- 
let Steele was attacked without mercy; and the Scotish na- 
tion was there treated with such insolence and rancour, that 
the duke of Argyle, accompanied by other northern peers, 
went to court to demand the punishment of the author. 
A reward of three hundred pounds was offered for his dis- 
covery; and Morphew the bookseller, and Barber the prin- 
ter of the obnoxious pamphlet, were ordered into the cus- 
tody of the black rod; but the ministers, by directing a pro- 
secution against these men, for the expenses of which they 
were privately idemnified by a sum given to Swift for that 
purpose, disappointed the vengeance of the Scotish nobles. 
Nor is this much to be regretted; for he must be a very 
facetious person whose gibes can obscure tlie lustre of na- 
tional renown; and to give importance to a libel by perse- 
cuting the author, is more patriotic than dignified. 

Dr Swift’s political importance was now drawing near its 
close. In June 1714 he retired to a friend’s house in Berk- 
shire, where he wrote “ Free Thoughts on the present State 
of Public Affairs ;” a tract which was then suppressed. At 
this period occurred the death of the queen, which restored 
his enemies to power, and drove him into Ireland to avoid 
the spectacle of their triumph. This event also deprived 
him of a thousand pounds, for which he had an order upon 
the exchequer. 

During his residence in England, Swift formed another 
anomalous and tender connexion, which was followed by 
very tragical consequenccs. Miss Esther Vanhomrigh was 
the danghter of a widow lady of considerable fortune. At 
the house of Mrs Vanhomrigh he was a frequent visitor ; 
and being struck with the contempt which the young lady 
displayed for the fopperies of the age, he took upon himself 
the dangerous task of directing her studies. The result 
was, that she conceived a passion for her instructor as im- 
petuous as that which swelled the breast of Eloisa. Throw- 
ing aside maidenly reserve, she confessed her flame; and 
Swift had not sufficient fortitude to deprive himself of her 
society by owning his engagement with Stella. He offered 


In a petulant letter to Swift relative to this affair, Steele says, “‘ They laugh at you, if they make you believe your interposition has kept 


me thus long in my office.” 


To which Swift replies with unanswerable force of reason, “ Suppose they did laugh at me, 1 ask whether my 


inclinations to serve you merit to be rewarded by the vilest treatment, whether they succeeded or not? If your interpretation were true, I was 
laughed at only for your sake; which, I think, is going pretty far to serve a friend.” 
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When George I. died, Swift had probably some expec- Swift. 
tations from the new qucen, who had sent him several com- --~— | 


} 


} 


Swift. her his friendship, which she rejected with disdain, and 
“> persisted until the end of her life in endeavouring to extort 


a more lively return of her passion. Had Swift been as 
other men, such sighs as hers could scarcely have been 
breathed in vain. ‘The irascible passions hc indulged with- 
out either compunction or remorse; his appeared to be the 
Indian’s creed, that revenge is virtue ; and there is no glar- 
ing uncharitableness in supposing, that with the same temp- 
tation, and the same means of gratification, he would have 
yielded to the passion of love. There is, however, strong 
reason to suppose that he laboured under a physical inca- 
pacity. When Swift returned to Ireland, he was followed 
by Miss Vanhomrigh, who renewed her efforts to awake 
his tenderness. Yo render his perplexity insupportable, 
Stella began to droop, and it was in vain for him to affect 
ignorance of the cause. To save a life which was gradu- 
ally wasting away under the agony of “ hope deferred, 
he consented that the nuptial blessing should be pronoun- 
ced over Stclla and himself, upon condition that they should 
continue in all respects to live as before. Stella was thus 
silenced, if not content; but Miss Vanhomrigh petitioned 
with frantic eagerness for that requital of her passion which 
neither the guilt nor innocenee of her lover could bestow. 
At length her impatience became incapable of control, and 
she addressed a letter to Stella, desiring to know the nature 
of her connexion with the dean. Stella replied that they 
were married; and having sent Miss Vanhomrigh’s letter 
to Swift, she retired, full of just indignation, to the house of 
a fricnd at some distance from Dublin. In a paroxysm of 
rage, he rode to Marley Abbey, the residence of Stella’s 
miserable rival. With terror in her looks she begged in a 
trembling voice that her infuriated visitor would be seated. 
He answered by tossing her own letter to Stella on the 
table, and remounting his horse, rode back to town without 
having opened his lips. Miss Vanhomrigh only survived 
this interview a few weeks. The celebrated poem of Ca- 
denus and Vanessa, the name which Swift had bestowed 
upon her, was given to the world soon after her death. That 
melancholy event appeased the anger of Stella. 

In 1724, the far-famed Drapier’s Letters disappointed 
the rapacity of Wood, who had obtained by patent the right 
of ,circulating halfpence and farthings to supply the defi- 
ciency of copper coinage in Ireland. These letters raised 
Swift to an unexampled height of popularity, although it 
would not be easy to prove that they had any better effect 
than that of intercepting the royal bounty. In 1727, Swift 
went to England, and, in conjunction with Pope, collected 
three volumes of Miscellanies. The same year produced 
Gulliver’s Travels. In comparing that singular produc- 
tion with Lucian’s True History, the work of the pupil 
must, in common candour, be preferred to that of the mas- 
ter. If Lucian has any covert meaning at all, it must be 
a design to ridicule credulous and lying travellers and his- 
torians. The introductory part of his narrative contains a 
promise, which he punctually fulfills, of relating a series of 
incredible wonders; and these have too much the aspect of 
a feverish dream to be a direct satire upon any modifica- 
tion of human absurdity. Swift, on the other hand, speaks 
in parables, it is true; but they are so plain, that he who 
runs may read. Those who think favourably of the sense 
and virtue of mankind, may detest the writer whose chief 
solicitude is to wound the vanity of his readers; but lie can 
be at no loss to perceive that the ferocious scoffer laughs 
at all human dealings. Indeed there is little hazard in 
asscrting, that the satire which is not obvious is good for 
nothing ; and that lucubrations positively hazy are only 
for times when a man writes with a retainer of justice at 
his elbow. 


plimentary messages, and seized upon some Irish silk which 
the dcan had sent to Mrs Howard, her husband’s mistress, 
with whom she lived on very amicable terms. Wearing 
his silk, however, was the chief favour he ever received at 
her hands. She even broke a promise which she had made 
of sending him some medals; and he always spoke of her 
with aversion and contempt. For thc latter feeling there 
is some ground, if she transmitted to him her grateful ac- 
knowledgments, as he said she did, for some of the bitterest 
irony that he ever wrote. 

Towards the end of the year 1737, he had an attack of 
his old complaints, giddiness and deafness. He was then 
living in the house of Pope, which he left in a strange 
abrupt manner; but a letter of apology that he afterwards 
addressed to the poet was sufficient to atone for a graver 
offence. He hastened to a cheerless home; for he found 
Stella on the confines of the tomb, which sorrow and dis- 
ease had probably stript of half its terrors. She expired on 
the 28th of January 1738, aged forty-four years. Thus 
died this unfortunate woman, whose history is inseparably 
connected with that of one of the most extraordinary per- 
sons whom this country has produced. 

After the death of Stella, he endeavoured to dissipate his 
grief by directing his attention to public affairs ; with what 
satisfaction to himself, the following passage from one of his 
letters to Pope will show. “ Ido profess, without affecta- 
tion, that your kind opinion of me as a patriot (since you 
call it so) is what I do not deserve; because what I do 
is owing to perfect rage and resentment, and the mortify- 
ing sight of slavery, and folly, and baseness, about me, 
among which I am forced to live.” 

In order to rescue Swift from the charge of fondness for 
low society, Dr Delany has displayed a long list of Irish 
worthies with whom the dean lived in habits of intimacy.) 
That he was addicted to the society of the lowest vulgar, 
there is no reason to believe; but that he preferred his in- 
feriors in fortune and intellect as constant companions, he 
has himself acknowledged. In a letter to Pope, dated May 
10, 1728, he says, “ I reckon that men subject likc us to 
bodily infirmities, should only occasionally converse with 
great people, notwithstanding all their good qualities, easi- 
ness, and kindnesses. There is another race which I pre- 
fer before them, as beef and mutton for constant diet be- 
fore partridges ; I mean a middle kind both for understand- 
ing and fortune, who are perfectly easy, never impertinent, 
complying in every thing, ready to do a hundred little 
offices that you and I may often want, who dine and sit 
with me five times for once that I go to them, and whom I 
can tell, without offence, that I am otherwise engaged at 
present.” His exactions, which indeed no man could en- 
dure whose admiration of Swift did not outweigh respect 
for himself, became at last too tyrannous even for those 
humble fricnds. There can be few inducements to frequent 
a house where there is neither civility nor good cheer; and 
Swift found himself alone when age and sickness rendered 
solitude exceedingly dismal. Books, his usual resource 
against the languor of the hour, he could no longer read with 
the naked eye, and spectacles he had made some absurd 
resolution never to use. But if he could not be loved, he 
had not ceased to be an object of fear; for a few strokes of 
his envenomed quill reduced Serjeant Bettesworth, a law- 
yer who was in the constant habit of reviling the clergy, 
trom affluence and professional celebrity to poverty and 
contempt. Nor did he desist from those acts of charity 
and benevolence, in which, however ungraciously perform- 
ed, he had never been remiss. To indigent persons he lent 
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* Delany’s Observations upon Lord Orrery’s Remarks on the Life and Writings of Dr Jonathan Swift, p. 90, Lond. 1754, 8vo. 
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Swift. out five hundred pounds, in sums of from five to ten pounds ; 
> and his memory is still revered in many families which 
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were his attachments of the holiday kind ; for his love of Swimming. 
Bolingbroke was not diminished by exile and proscription, ~~" 


owe their prosperity to his judicious beneficence. Johnson, 
who, as Parr said of him, “ weighed every man in the ba- 
lance of the sanctuary,” but whose narrative is not a little 
tinged with the spleen that he condemns in the subject of 
it, talks of Swift employing “ the catch-poll under the ap- 
pearance of charity.”. That Swift would not suffer profli- 
gate paupers to cheat him with impunity, it is easy to con- 
ceive; but there are few who would relish either the trouble 
or the risk of affording honest industry such chances of 
emerging from poverty. Besides, a man who parts with 
what he has no desire to keep to himself, does nothing me- 
ritorious: but Swift loved money as much as he hated 
mankind ; his alms-giving, therefore, was a signal triumph 
over avarice and misanthropy, and the conqueror is worthy 
of his garland. 

In 1737, Swift took some steps toward publishing his 
History of the Peace of Utrecht, which he had written in 
1714, and the title of which he altered to that of “ The 
History of the four last years of Queen Anne.” The lite- 
rary modesty, or indifference to literary renown, for which 
he was remarkable through life, induced him to listen to the 
suggestions of the meanest critics, and he was persuaded to 
abandon the idea of publishing this work. It appeared in 
1758, but the dean would have lost little credit as an au- 
thor if it had been entirely suppressed ; for it sinks beneath 
the dignity of historical narrative, and has no pretensions 
to the candour of political sentiment. “ Polite Conversa- 
tion” appeared in 1738. It is an admirable satire on the 
pert retailers of conventional jocularity. The “ Directions 
for Servants” were not printed until some time after his 
death. 

The misanthropical musings in which he was constantly 
absorbed, at length terminated in madness. He was visited 
by that dreadful affliction in 1741, when legal guardians 
were appointed for his custody and sustentation. From the 
condition of a furious maniac, he gradually sunk into that 
of a harmless idiot; and in this lamentable situation he 
lingered until the 29th of October 1745, when he resigned a 
state of existence that only served to illustrate the precarious 
tenure upou which the favourites of nature hold her gifts. 
He was interred in St Patrick’s cathedral, where an appalling 
mural inscription, composed by himself, informs the rcader 
who sleeps below. It is of the following tenor : 

Hic depositum est corpus 
JONATHAN Swirt, S.T.P. 
hujus Ecclesize Cathedralis 
Decani; 
ubi szeva indignatio 
ulterius cor lacerare nequit. 
Abi, viator, 
et imitare, si poteris, 
strenuum pro virili libertatis vindicem. 
Obiit anno (1745) 
mensis (Octobris) die (29), 
Aitatis anno (78). 

Swift was tall, muscular, and well formed. His complexion 
was swarthy, and somewhat scorbutic ; his aspect was for- 
bidding ; and but for his eyes, which were blue and of un- 
common brilliancy, his features would have conveyed an 
expression of sombre arrogance. He was never known to 
laugh, and there was little gaiety in his smiles. His conver- 
sation had many attractions; in jest and repartee he was 
unrivalled, and related anecdotes with singular felicity. In 
his latter days, however, he was apt to go over the same 
ground too often. He was irascible and vindictive; but 


and he was ready to wait upon Oxford in the Tower. 

Notwithstanding his hatred of sectaries, it has been doubted 
whether the dean was a Christian. In the Tale of a Tub, 
his likening the cross to an old sign-post, and other indeco- 
rous pleasantries in the same performance, give some colour 
to the charge of infidelity which has been brought against 
him. Red-hot zeal for the interests of a particular church 
may be connected with a total unconcern for the interests 
of religion. This species of zeal only embraces the emolu- 
ments, dignities, and privileges of the clergy. It must 
however be kcpt in mind, that Swift had a mode of doing 
every thing peculiar to himself. He complimented his 
friends in ironical abuse, and abused his enemies in ironi- 
cal compliments; and to his eccentric fancy a facetious 
panegyric on the number three, might perhaps appear as 
proper a way of defending the doctrine of the Trinity as 
any other. As a son, Swift was dutiful and affectionate to 
a remarkable degrce. His sister, who had made a mean 
marriage, he relieved, but never pardoned. With his scr- 
vants he was peevish and exacting, but was always prepar- 
ed to render then important benefits when hc had it in his 
power. The fruits of many years economy he bequeathed 
to found an asylum for Innatics. Against avarice he main- 
tained a violent and successful struggle; but pride, ambi- 
tion, and revenge were always masters of the field. His 
minor failings were a love of flattery, and a childish and 
petulant mode of conducting himself towards his superiors, 
which he mistook for dignity. 

Upon the character of Swift as an author it is unneces- 
sary to expatiate. No one is ignorant of his merits, and 
his faults are equally notorious. In grave irony he is se- 
cond to none, and the writings of few are more deformed 
by obscenity and physical indelicacy. In his serious style, 
although it is easy and perspicuous, he is excelled by 
many. In his zeal for simplicity, he often borders upon 
meanness, as his own Jack is represented to have disfigured 
his coat by rudely tearing off its superfluous decorations. 
Swift had great skill in versification ; but most of his poems 
were designed only for the inspection of his private friends, 
and his muse is often sportive, and generally trifling. 
Poctry he cultivated without any view to fame or profit, 
but in order to solace a mind that preyed upon itself when 
unemployed. To his reputation as a writer of prose he 
was equally indifferent. Posterity however has willingly 
extended to him that renown which is often withheld from 
more eager claimants; and it would be vain to contest his 
right to be considered a British classic of the first rank. 

SWIMMING, the art of floating one’s self on water, 
and at the same time making a progressive motion through 


it. As swimming is not natural to man, it is evident that at Swimming 
some period it must have been unknown among the human not natural 
Nevertheless there are no accounts of its origin to t° man. 


race. 
be found in the history of any nation ; nor are there any 
nations so barbarous but that the art of swimming is known 
among them, and that in greater perfection than among 
civilized people. It is probable, therefore, that the art, 
though not absolutely natural, will always be acquired by 
people in a savage state, from imitating the brute animals, 
most of whom swim naturally. Indeed so much does this 
appear to be the case, that very expert swimmers have re- 
commended it to those who wished to learn the art, to 
keep some frogs in a tub of water constantly beside them, 
and to imitate the motions by which they move through 
that element. 


The theory of swimming depends upon one very simple Depends 
principle ; namely, that if a forec be applied to any body, on a simple 
it will always move towards that side where there is the principle. 
least resistance. Thus, if a person standing in a boat 
pushes with a pole against the side or any other part of the 


whether he was implacable or not, it is difficult to determine ; 
for when provoked he struck so hard as to leave no room 
for reconciliation. His efforts to serve his friends, however, 
were as energetic as his attacks upon his enemies. Nor 
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Swimming. yessel in which he stands, no motion will ensue; for as 
——~\—" much as he presses in one direction with the pole, just so 


much does the action of his feet, on which the pressure of 
the pole must ultimately rest, push the vessel the other 
way: but if, instead of the side of the vessel, he pushes 
the pole against the shore, then only one force acts upon 
it, namely, that of the feet; which being resisted only 
by the water, the boat begins to move from the shore. 
Now the very same thing takes place in swimming, whether 
the animal be man, quadruped, bird, or fish. If we consi- 
der the matter simply, we may suppose an animal in such 
a situation that it could not possibly swim: thus, if we cut 
off the fins and tail of a fish, it will indeed float in conse- 
quence of being specifically lighter than the water, but 
cannot make any progressive motion, or at least but very 
little, in consequence of wriggling its body; but if we al- 
low it to keep any of its fins, by striking them against the 
water in any direction the body moves the contrary way, 
just as the boat moves the contrary way to that in which 
the oars strike the water. It is true, that as the boat is 
but partly immerged in the water, the resistance is compa- 
ratively less than when a frog or even any other quadruped 
swims; but a boat could certainly be rowed with oars 
though it were totally immerged in water, only with less 
velocity than when it is not. When a man swims, he in 
like manner strikes the water with his hands, arms, and 
feet ; in consequence of which the body moves in a direc- 
tion contrary to the stroke. Upon this principle, and on this 
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If he uses no such action, the legs and lower part of the Swiramin 


body will gradually sink till he comes into an upright posi- 
tion, in which he will continue suspended, the hollow of the 
breast keeping the head uppermost. , 

“ 5thly, But if in this erect position the head is kept up- 
right above the shoulders, as when we stand on the ground, 
the immersion will, by the weight of that part of the head 
that is out of the water, reach above the mouth and nos- 
trils, perhaps a little above the eyes ; so that a man cannot 
long remain suspended in water with his head in that po- 
sition. 

“Gthly, The body continued suspended as before, and 
upright, if the head be leaned quite back, so that the face 
looks upwards, all the back part of the head being then un- 
der water, and its weight consequently in a great measure 
supported by it, the face will remain above water quite free 
for breathing, will rise an inch higher every inspiration, and 
sink as much every expiration, but never so low as that the 
water may come over the mouth. ; 

“7thly, If therefore a person unacquainted with swim- 
ming, and falling accidentally into the water, could have 
presence of mind sufficient to avoid struggling and plung- 
ing, and let the body take this natural position, he might 
continue long safe from drowning, till perhaps help would 
come ; for as to the clothes, their additional weight while 
immersed is very inconsiderable, the water supporting it ; 
though when he comes out of the water, he would find them 
very heavy indeed.” 


The method of learning to swim is as follows. The per- His me-| 
son must walk into water so deep that it will reach to the thod of } 
breast. He is then to lie down gently on the belly, keep- learning 


only, a man may either ascend, descend, or move obliquely 
in any possible direction, in the water. One would think, 


indeed, that as the strength of a man’s arms and legs is se 
? 


but small, he could make but very little way by any stroke 
he could give the water, considering the fluidity of that 
element. Nevertheless it is incredible what expert swim- 
mers will perform in this way ; of which Dr Forster gives 
a most remarkable instance in the inhabitants of Otaheite, 
whose agility, he tells us, was such, that when a nail was 
thrown overboard, they would jump after it into the sea, 
and never fail to catch it before it reached the bottom. 

As to the practice of swimming, there are but few direc- 
tions which can be given. The great obstacle is the na- 
tural dread which people have of being drowned ; and this 
it is impossible to overcome by any thing but accustoming 
ourselves to go into the water. With regard to the real 
danger of being drowned, it is but little ; and on innuimer- 
able occasions arises entirely from the terror above men- 


tioned, as will appear from the following observations by 
Dr Franklin. 


ing the head and neck perfectly upright, the breast advan- 
cing forward, the thorax inflated, and the back bent; then 
withdrawing the legs from the bottom, and stretching them 
out, strike the arms forwards in unison with the legs. Swim- 
ming on the back is somewhat similar to that on the belly, 
but with this difference, that although the legs are employ- 
ed to move the body forwards, the arms are generally un- 
employed, and the progressive motion is derived from the 
movement of the legs. In diving, a person must close his 
hands together, and, pressing his chin upon his breast, make 
an exertion to bend with force forwards. While in that 
position, he must continue to move with rapidity under the 
surface ; and whenever he chooses to return to his former 
situation, he has nothing to do but to bend back his head, 
and he will immediately return to the surface. 

It is very common for novices in the art of swimming to 
make use of corks or bladders to assist in keeping the body 


Observa- “Ist, That though the legs, arms, and head, of a human above water. Some have utterly condemned the use of 
oe body, being solid parts, are specifically somewhat heavier these; Dr Franklin however allows that they may be of 


than fresh water, yet the trunk, particularly the upper 
part, from its hollowness, is so much lighter than water, as 
that the whole of the body, taken together, is too light to 
sink wholly under water, but some part will remain above 
until the lungs become filled with water ; which happens 
from drawing water into them instead of air, when a person 
in the fright attempts breathing while the mouth and nos- 
trils are under water. 

“2dly, That the legs and arms are specifically lighter 
than salt water, and will be supported by it; so that a hu- 


service for supporting the body while one is learning what 
is called the stroke, or that manner of drawing in and strik- 
ing out the hands and feet that is necessary to produce pro- 
gressive motion. “ But,” says he, “ you will be no swimmer 
till you can place confidence in the power of the water to 
support you: I would therefore advise the acquiring that 
confidence in the first place, especially as I have known se- 
veral who, by a little of the practice necessary for that pur- 


pose, have insensibly acquired the stroke, taught as it were 
by nature. 


man body would not sink in salt water though the lungs 
were filled as above, but from the greater specific gravity 
of the head. 


“The practice I mean is this. Choosing a place where and of a 
the water deepens gradually, walk coolly into it till it is wp quiring | 
to your breast: then turn round your face to the shore, and confiden} 


“ 3dly, That therefore a person throwing himself on his 
back in salt water, and extending his arms, may easily lie 
so as to keep his mouth and nostrils free from breathing ; 
and by a small motion of his hands may prevent turning, if 
he should perceive any tendency to it. 

“Athly, That in fresh water, if a man throws himself on 
his back near the surface, he cannot long continue in that 
situation, but by a proper action of his hands on the water. 


throw an egg into the water, between you and the shore; 
it will sink to the bottom, and be easily seen there if the 
water is clear. It must lie in the water so deep as that you 
cannot reach it to take it up but by diving for it. To en- 
courage yourself in order to do this, reflect that your pro- 
gress will be from deeper to shallower water; and that at 
any time you may, by bringing your legs under you, and 
standing on the bottom, raise your head far above the wa- 
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Swimming. ter: then plunge under it with your eyes open, throwing 
~~’ yourself toward the egg, and endeavouring, by the action 
of your hands and feet against the water, to get forward till 
within reach of it. In this attempt you will find that the 
water buoys you up against your inclination ; and it is not 
so easy a thing to sink as you imagined; that you cannot 
but by active force get down to the egg. Thus you feel 
the power of the water to support you, and learn to confide 
in that power; while your endeavours to overcome it, and 
to reach the egg, teach you the manner of acting on the 
water with your feet and hands; which action is aftcrwards 
used in swimming to support your head higher above water, 
or to go forward through it.” 
Swimming As swimming is a healthy exercise and a plcasant amuse- 
apleasant ment, and as a dexterity in it may frequently put it ina 
|| and uscftl man’s power to save his own life and the lives of his fellow- 
exercise. creatures, perhaps of his dearest friends, it can neither be 
useless nor uninteresting to consider a few of the evolutions 
which a swimmer must be master of, that he move in any 
direction without difficulty, without danger, and without 
being unnecessarily fatigued. 
flow to There are several different ways of turning one’s self in 
i the swimming. You may do it in this way: turn the palm of 
iat, the right hand outwards, extend the arm in the same man- 
ner, and make a contrary movement with the left hand and 
left arm; then, by a gradual motion, incline your head and 
whole body to the left side, and the evolution will be finish- 
ed. Thcre is another way, which is easier still. Bend your 
head and body toward that side to which you are going to 
turn. If you wish to turn to the left, incline the thumb 
and the right hand toward the bottom, bend the fingers of 
the right hand, stretch it out, and use it for driving away 
the water sidewise, or, which is the same thing, for pushing 
yourself the contrary way. At the same time, with your left 
hand, the fingers being close, push the water behind you, and 
all at once turn your body and your face to the left, and 
the manceuvre will be accomplished. If you wish to turn 
to the right, you must do with your right hand what you 
did with your left, and with your left what you did with 
your right. You must be careful when turning yourself 
never to stretch out your legs, and be sure that the water 
be so deep that you be in no danger of hurting yourself. 

When you are swimming on your belly, and wish to turn 
Re back, draw your feet in quickly, and throw them 

the buck. Defore you; stretch out your hands behind you, and keep 
’ your body firm and steady. When you wish to turn from 
swimming on your back, fold your fcet at once under 
your body, asif you were throwing them to the bottom, and 
at the same instant dart your body forwards, that you may 
fall upon your belly. 

In swimming, the eyes ought to be turned towards heaven. 
This is a most important rule, and to the neglect of it many 
of the accidents which befall swimmers are owing. Tor 
when they bend their eyes downwards, they insensibly 
bend their head too, and thus the mouth being too deep in 
the water, may admit a quantity of it in breaking ; besides, 
the more tlie body is stretched, it covers a greater part of 
the surface of the water, and consequently its specific gra- 
vity is less. Any person who will make the experiment 
will find it impossible to dive while he keeps his head erect 
and his eyes fixed on the heavens." 

The easiest posture in swimming is lying on the back. 
When you wish to swim in this posture, lay yourself softly 
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on your back, and raise your breast to the surface of the Swimming. 
water, keeping your body extended in the samc line. Put ““~~"~ 
your hands easily over the upper part of your thighs, and 

throw out your legs and draw them in alternately, keeping 

them within two feet of the surface. In this way you may 

advance in any direction you please. You may perhaps 

not like having so much of your head under water ; there 

is, however, no way of swimming so easy, so safe, and so 

little fatiguing. If you wish to swim with great rapidity, 

you may use your arms as well as your feet; and you 

will find this the easiest way of breaking the force of the 

waves. 

In swimming on the back, one may advance forward as and ad- 
well as backward. For this purpose the body must be kept vance for- 
straight and extended ; the brcast inflated, so that the hol- ward. 
low of the back may assume a semicircular form. The 
hands must recline over the upper parts of the thighs. It 
is also necessary to raise the legs one after another, and 
draw them in strongly towards the hams, and then leave 
them suspended in the water. This way of swimming is 
not only pleasant, but may serve to rest you when fatigued. 

When you are tired with swimming on your back and How to 
belly, you may swim on one side. When you wish to doswim on 
this, sink a little your left side and raise your right; you°"° side. 
will immediately find yourself on your left side. Move - 
then your left hand without either raising or sinking it ; 
you have only to stretch it and draw it back, as in a straight 
line, on the surface of the water. Independently of the plea- 
sure which this kind of motion will give you, you will have 
the satisfaction of seeing both sides of the river. 

It is possible to swim on the belly without the assistance How to 
of the hands. For this purpose you must keep your breast swim on 
ercct, your neck straight, and fix your hands behind your Lie 
head, or upon your back, while you move forward by em- be aaa. 
ploying your feet. This way is not without its advantages. ance of the 
It is an excellent resource when the arms are seized with a hands. 
cramp, or with any indisposition which makes it painful to 
exert them. This in some cases may be preferable to 
swimming on the back; for while in that attitude, one can- 
not see before them without turning every instant. If one 
of your legs be seized with a cramp, take hold of it with 
the hand opposite to it, and use the other hand and leg to 
advance or support yourself. 

A very ancient and graceful mode of swimming, is that How to 
of swimming with the hands joined. When you wish to put swim with 
this in practice, join your hands, keeping the thumbs and fie aa 
fingers towards heaven, so that they may appear above thevn’ 
water ; then draw them baek and push them forwards alter- 
nately from your breast. This method of swimming may 
be useful in several circumstances, but above all if you are 
entangled with grass or weeds. Your hands will then open 
a passage for you. 

As a person may sometimes have occasion to carry some- With the 
thing in his hand in swimming, whieh he is anxious to pre- hands ele- 
serve from the water, he may swim easily with one hand ¥#¢¢- 
and hold a parcel in the other, as Casar swam with his 
Commentaries at Alexandria; or one may swim with both 
hands elevated. ‘To perform this well, the swimmer must 
raise his breast, and keep it as much inflated as he can, at 
the same time that he supports the arms above the water. 

It must not be concealed that this method of swimming is 
attended with some danger to one who is not dexterous at 
the art; for if one should imprudently draw in his breast 


7 An interesting question occurs here, which deserves to be considered. Since the body, when spread upon the surface, can be supported 
with so little exertion, and frequently without any at all, as in swimming on the back, how comes it to pass that a person when drowned. 


sinks and frequently rises again some time afterwards. 
sequently the body, being specifically heavier, sinks. 


The reason is this. In the act of drowning, the lungs are filled with water, and con- 
It is well known that the human body contains a great quantity of air. 


This air is at 


first compressed by the water; and while this is the case, the body remains at the bottom ; but as soon as the air by its elasticity endeavours 
to disengage itself from the compression, the body is swelled and expanded, becomes specifically lighter than the water, and consequently 
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Switzer- when his arms are raised, he would immediately sink to the 
land. bottom. 
When a man plunges into the water, and has reached the 
How to : 7 maigiat Vilaraindien tt 
rise to the bottom, he has only to give a small stroke with his foo 
surface against the ground in order to rise; but an experienced 


after div- swimmer, if he misses the ground, has recourse to another 
ing. expedient, which is very pretty, and which has not been 
much considered. Suppose him at a considerable depth, 
when he perceives that he cannot reach the bottom. In 
such a case, he first puts his hands before his face, at the 
height of his forehead, with the palms turned outwardly ; 
then holding the fore part of his arm vertically, he makes 
them move backwards and forwards from right to left; that 
is to say, these two parts of his arms, having the elbow as a 
kind of pivot, describe very quickly, both the hands being 
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SWITZERLAND is situate in western Europe, having France 
on the west, Germany on the north, Austria on the east 
and south-east, and Savoy and Piedmont on the south-west. 
This country was anciently called Helvetia, from its first 
known inhabitants: its more modern name is supposed to 
be derived from the canton of Schwytz, the cradle of Swiss 
independence. Little is known of the inhabitants of Swit- 
zerland till about one hundred years before Christ, when 
the Cimbri, a race of barbarians inhabiting the northern 
regions now known as Friesland and Sweden, crossed the 
Rhine and extended their conquests into Gaul. Several of 
the Helvetian tribes, tempted by the immense spoils gained 
by the Cimbri, entered into an alliance with them, and car- 
ried their united ravages nearly to the mouths of the Rhone. 
In this extremity the Gauls applied for assistance to the 
Romans, who speedily sent a powerful army to their assist- 
ance, under the command of the consul Lucius Cassius. 
This force, however, was suddenly attacked on the banks 
of the lake of Geneva, by the Tigurini, a tribe of the Hel- 
vetii, led by a young general named Divico. The Ro- 
mans were totally defeated, the consul and his lieutenant 
Piso left dead on the field, and the survivors only permitted 
to retreat after they had given hostages and marched under 
the yoke. Emboldened by this success, Divico rejoined 
the Cimbri, and with their united forces crossed the Alps 
and entered Italy itself, where, however, they were defeated 
by Marius with tremendous slaughter, and the few who 
escaped sought refuge among the fastnesses of the Helve- 
tian mountains. 

For nearly half a century after this decisive defeat, the 
Helvetii confined themselves to their own country. But 
the recollection of the rich pastures and fertile plains of 
Gaul outlived the terror of the Roman arms, and made 
them resolve once more to quit their rocky fastnesses. After 
spending three years in preparation, they set out with their 
wives and families, cattle and possessions, led by the samc 
Divico who had commanded their fathers fifty years be- 
fore. The number who marched out on this expedition is 
computed at 368,000 souls, of whom 92,000 were able- 
bodied warriors. 

The Roman province of Gaul was at that time under the 
government of Julius Caesar, and that consuinmate, general 
no sooner heard of the emigration of the Helvetians than he 
took effectual measures to defeat their plans. After some 
abortive attempts at negociation, he attacked and defeated 
them in two engagements with tremendous slanghter. Their 
strength and spirit were completely broken, and, overwhelm- 
ed with shame and grief, their numbers reduced to scarcely 
110,000, they returned to their desolated country and re- 
built their ruined habitations. In order to watch and over- 
awe them, Czsar erected a fortress at Noviodunum (Nyon), 
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open and the fingers joined, two small portions of a circle Swindon| 
before the forehead, as if he would make the water retire, . __ll | 
which he in fact does; and from these strokes given to the Swi 
water, there results an oblique force, one part of which car- ae 
ries the swimmer upwards. 

SWINDON, a town of the hundred of Kingsbridge in 
Wiltshire, eighty-three miles from London. It is a neat,. 
well-built town, with a market on Monday, and several | 
fairs. The inhabitants amountcd in 1811 to 1341, in 1821 . 
to 1580, and in 1831 to 1742. | 

SWINESHEAD, a town in the hundred of Kirton and 
county of Lincoln, 120 miles from London. It is a place 
of inconsiderable trade, with a market on Thursday. The 
inhabitants amounted in 1811 to 1561, in 1821 to 1696, 
and in 1831 to 1994. 


on the banks of the lake of Geneva, and established several 

other garrisons in different parts of the country. q 
The Helvetii were at first the allies of the Roman pcople, Helvetia | 

but in the reign of Augustus they were reduced to complete subjected | 

subjection, and their country remained in the condition of Py the — 

a Roman province for upwards of three centuries, and under-“°"™"5? | 

went various reverses of fortunc, according to the prosper- 

ous or adverse fortune of the empire to which it was sub- 

ject. When the innumerable swarms of barbarians issuing 

from the unknown regions of the north and east overran 

Italy and destroyed the Roman cmpire, Switzerland also 

became their prey. The Goths established themselves in 

that portion of the country which bordered on Italy; the 

Burgundians fixed their residence on both sides of the Jura, 

on the lake of Geneva, and in the lower Valais, as far as the 

Aar; and the Allemanni took possession of the country to the 

eastward of that country, and of great part of Germany. 
After this state of affairs had continued about a century, and by th] 

a new swarm of adventurers obtained the ascendency. These Franks. 

were the Franks, another German race, who, after travers- 

ing the Netherlands, gained possession of the whole of Gaul, 

and pouring their resistless myriads into Switzerland, forci- 

bly dispossessed the inhabitants, and at length, after various 

changes, succeeded in obtaining exclusive dominion over 

the whole of Rheetia and Helvetia. Rheetia and the coun- 

try between the lake of Constance and the Rhine, the Aar 

and St Gothard, in which German was the current language, 

were united to Suabia, while Geneva, the Valais, Neucha- 

tel, and the present country of Berne, Soleure, Freyburg, 

and Vaud, the districts in which Romance was the pre- 

vailing language, were united to Savoy, under the denomi- 

nation of Little Burgundy. The Franks introduced into 

Helvetia the feudal system and other peculiar institutions 

and laws of the Germanic tribes. To them also the inhabi- 

tants were indebted for the blessings of the Christian reli- 

gion, which contributed powerfully to the progress of civi- 

lization, and the revival of the country from its waste and 

desolate state. Switzerland remained subject to the Franks 

till after the death of Charlemagne, when, in consequence 

of the feuds of that monarch’s successors, the vast empire 

which he had founded was entirely dismembered, and Swit- 

zerland was portioned out among France, Italy, and Ger- 

many. But this arrangement was of short duration, for the 

disorders and confusion produced by the continued wars 

enabled the provincial governors to throw off all allegiance 

to their feudal superiors, or to secure real independence 

while yielding nominal obedience. Switzerland was thus Divided ir| 

divided into a great number of petty states, gencrally en- to petty 

gaged in hostilities with each other, and seldom uniting States. 

among themselves unless when menaced by some great and 

common danger. Such a case presented itself in the reign 
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of the emperor Henry I. surnamed the Fowler. An im- 
mensz herde of barbarians, known by the name of Hunga- 
rians, issued from the east and the shores of the Black Sea, 
and overran Italy and Germany, burning and destroying 
wherever they came. In order to protect the inhabitants 
from the fury of these ruthless invaders, Henry built walls 
around a number of defensible places, to which all, in case 
of need, might fly for the security of their lives and pro- 
perty. In this manner Ziirich, St Gall, Basel, and various 
other places, rose from petty hamlets to towns of consider- 
able strength and numerous population. About the same 
period the bailifs of the emperor built and fortified Berne, 
Freyburg, and various other towns. A ninth of the free 
and nobler class of inhabitants were required to occupy these 
national fortresses, and they received the same political or- 
ganization and rights as the more ancient cities of Germany. 
This was the first foundation of the class of burghers, who 
in process of time came to bea third estate in the kingdom. 
In proportion as the wealth and importance of the towns 
augmented, the citizens were eager to extend their rights 
and privileges. They availed themselves of every oppor- 
tunity to purchase their emancipation from the feudal do- 
minion of the bishops, abbots, and monasteries, to whose 
authority they had long been subjected ; and in a short time 
the burghers were able to bid defiance to the nobles, and 
even to balance the political weight of the clergy. 

The affairs of Switzerland continued in this state without 
any material alteration until the year 1290, when Rudolp 
of Hapsburg, whose castle was situated in the canton of the 
Aar, and who, besides possessing manorial rights and great 
influence in Schwytz, had held the office of imperial bailif 
of several towns, was elected emperor of Germany. This 
prince, though inhabiting a distant country, continued 
throughout his life to be strongly attached to Switzerland. 
He conferred new honours on its nobles, and granted addi- 
tional privileges to its towns, or confirmed those which 
they already enjoyed. Rudolp was succeeded by his son 
Albert, whose ambition and rapacity soon alienated the 
affections of both his German and his Swiss subjects. 
Two of the imperial bailifs, Herman Gessler and Berin- 
guer of Landenberg, who were appointed over the Wald- 
stétten (the three cantons of Schwytz, Unterwalden, and 
Uri), subjected the inhabitants to every species of inso- 
lence and oppression. Gessler, in particular, was guilty of 
so many acts of wanton cruelty that he was at length put 
to death by the famous William Tell, who thus paved the 
way for the deliverance of his countrymen. Three patriots, 
whose names are still revered throughout the republic, Wer- 
ner from the canton of Schwytz, Walter Hurst from Uri, 
and Arnold from Unterwalden, formed a conspiracy against 
the Austrian governors; and their measures were concerted 
with such wisdom, and executed with so much courage and 
intrepidity, that they obtained possession of every fortress 
of any considerable strength or importance. The three 
cantons formerly mentioned having thus achieved their in- 
dependence, held a meeting on the 7th of January 1315, 
and laid the foundation of the Swiss confederation. Shortly 
after this revolt of the forest cantons, the emperor Albert 
was murdered by his nephew and some other nobles; but 
his son Duke Leopold marched against the cantons with a 
powerful army. ‘fhe Schwytzers waited his arrival at Mor- 
garten, on the slope of the mountain Sattel, and, notwith- 
standing the disparity of their forces, routed the Austri- 
ans with great slaughter ; and it was with no small difficulty 
that the duke himself escaped, leaving most of his officers 
and an immense number of his soldiers dead upon the field. 

In 1332 the inhabitants of Lucerne formed a perpetual 
league with the Waldstiitten ; and in 1351 the citizens of 
Zurich, having thrown off the yoke of the aristocracy, joined 
the Swiss republic, and on account of the power and wealth 
of the town it was promoted to the chief rank. Zug joined 


the confederation in 1352, and Berne in the following year. 
To the latter, in consideration of its importance, was as- 
signed the second place of precedence. 

Duke Leopold III. of Austria viewed the extending con- 
federation with jealousy and alarm, and various quarrels 
having taken place between him and the cantons, hostilities 
were at length commenced. The duke, with a numerous 
force, chiefly composed of cavalry, marched rapidly towards 
the interior of the country, and on the 9th of July 1386 
encountered the Swiss in the neighbourhood of Sempech. 
The battle was long and fiercely contested, but at length 
the Swiss patriots gained a complete victory ; the duke him- 
self was slain, and more than 600 of the higher and lower 
nobility, with about 2000 of their less distinguished adhe- 
rents, were left dead on the field. 

Two years after the battle of Sempech, the Austrians 
stormed Naefels, a small town in the canton of Glaris. 
The garrison retreated from the town as far as Mount Rute, 
where they took up a strong position, and awaited the ap- 
proach of the enemy. The Austrians maintained the fight 
for some time with great ardour, but were in the end over- 
thrown and put to flight. The bridge of Weser was broken 
down by the weight of the fugitives, and above 3000 com- 
mon soldiers, and 183 knights, were slain in the battle, or 
drowned in the lake and in the river. These defeats induced 
Duke Leopold IV. to enter into a truce with the cantons for 
seven years, during which the Swiss contrived by various 
means to extend their territory and to increase their power. 

With the exception of the disputes which took place 
between the people of the canton Appenzell, and of the 
Valais and Rhetian Alps, with their lords, and of the 
civil war which arose between Ziirich and Schwytz rela- 
tive to the right to some lands, no event of much import- 
ance occurred in the history of Switzerland till the year 
1474, when Louis XI. of France induced the Swiss to make 
a diversion in his favour, by falling on the territory of 
Charles the Bold, duke of Burgundy, who had advanced to 
the very walls of Paris, and threatened Louis with the loss 
of his throne. This unprovoked attack induced the duke 
to offer terms of peace to the king of France, and the em- 
peror of Germany, with whom he was at the same time at 
war; and these monarchs accepted his offer, leaving their 
late allies to meet his whole vengeance as they best might. 
Peace was no sooner concluded, than Charles determined 
to inflict condign punishment on them for their unjustifi- 
able aggression, and in the spring of 1476 crossed the Jura 
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with an army of sixty thousand men. He encountered the Twice de- 
army of the confederates near the town of Grandson, and feat the 


after a desperate conflict was totally defeated with the loss 
of a thousand men. His camp, with an immense booty, fell 
into the hands of the Swiss. A few months after, he was 
defeated, with prodigious slaughter, in a second action, 
near the little town of Morat ; and two years later, when the 
duke was slain in the battle of Nancy, the Burgundians 
paid the confederates the sum of 150,000 florins to make 
peaee with them. 

These repeated victories procured for the Swiss the re- 
putation of being the best soldiers in Europe; and a con- 
siderable number of them were hired to fight the battles of 
foreigners. The sudden wealth acquired by plunder and 
pensions excited its possessors to profusion and extrava- 
gance ; their morals became corrupted, and the simple re- 
publican spirit almost disappeared. A spirit of cupidity 
and pride displayed itself among the rulers, and dissipa- 
tion and love of plunder among the people ; and the Swiss 
became notorious throughout Europe as the hirelings of 
any potentate who had battles to fight and gold to squan- 
der. Domestic troubles and feuds generally prevailed ; the 
peace and security of the country were disturbed to such 
a degree by an armed and desperate banditti of disbanded 
soldiers and idle vagabonds, that in 1480, during the short 
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Switzer- space of three months, nearly 1500 assassins and robbers 
land. were condemned to death. 

i a * The confederates had been faithfully supported in their 
et wars by the towns of Freyburg and Soleure, and in 1481 
strengthen- these requested to be admitted into the confederation. Their 
ed. request was warmly supported by the town cantons; but 
4. D. 1481. the mountaineers of the forest cantons objected to it, and 
the dispute ran so high, that at a general congress of all the 
confederates, the deputies were at the point of coming to 
blows, and the confederation was threatened with dissolu- 
tion. This catastrophe was happily averted by the eloquent 
remonstrances of a pious hermit, called Nicholas Laven- 
brugen. His simple but pathetic appeal had the effect of 
removing their differences, and Soleure and Freyburg were 
received into the Swiss confederation. 

In the year 1497, the Grisons entered into a treaty of- 
fensive and defensive with the confederate cantons. This 
alliance gave great offence to the emperor Maximilian, who 
immediately collected his troops, and marched both against 
the Grisons and their Swiss allies. Battle after battle took 
place, in all of which the Austrians were defeated ; and the 
emperor having lost 20,000 of his troops in eight months, 
and finding further exertions useless, concluded a peace 
with the Swiss at Basel in September 1499, by which he 
acknowledged their unconditional independence as a na- 
tion. This war, called the Suabian war, was the last the 
Swiss had to sustain for their independence. For three 
centuries after this date no farther attempts were made 
against the liberties of the Swiss cantons, which assumed 
their station as an independent power in Europe. The 
towns of Basel and Schaffhausen were received into the 
confederation in 1501, and Appenzell was added in 1513, 
and completed the number of thirteen cantons, which have 
constituted the Helvetic body till within our own times, 
namely, Ziirich; Schwytz, Uri, Unterwalden, the three 
Waldstiatten or forest cantons; Lucerne, Glaris, Zug, Berne, 
Freyburg, Soleure, Basel, Schaffhausen, and Appenzell. 
Besides these, there were various confederates and asso- 
ciates who were in alliance with the cantons, and entitled 
to assistance in case of foreign attack. These were the ab- 
bot of St Gall, the city of the same name, the towns of 
Mulhausen and Bienne, the Grisons and the Valais, the re- 
public of Geneva, and the county of Neuchatel. 

Switzerland had scarcely obtained rest from her political 
wars, when religious disputes arose among the cantons, and 
converted into fierce enemies those who had lately fought 
side by side in defence of their liberties. The unscrupu- 
lous sale of indulgences by the agents of Pope Leo X. in 
Germany, Switzerland, and the other countries, led to a 
searching inquiry into the whole of the papal system, and 
caused vast multitudes to renounce altogether the authority 
of the church of Rome. In no country did the doctrines 
of the Reformation create a greater excitement, or meet 
with more zealous supporters, than in Switzerland. ‘he 
inhabitants of Ziirich, Berne, Schaffhausen, Basel, St Gall, 
and the Grisons, as well as of many parts in the neighbour- 
hood of Geneva and Neuchatel, cagerly adopted the opi- 
nions of Calvin and Zuinglius, while the people of the Wald- 
statten, and of Soleure and Freyburg, being more se- 
cluded and ignorant, and more under the control of the 
priests, continued staunch in their support of the papal au- 
thority. Fierce animosities speedily arose between the re- 
formed and the popish cantons, and various sanguinary wars 
were carried on for many years. During these internal 
broils, the territory of the confederation was violated and 
their rights infringed without remonstrance ; and such was 
the divided state of the cantons, that Austria, their ancient 
enemy, might easily have subdued them, but for the jea- 
lousy of the other great powers. To prevent this danger, 
they, in concluding the treaty of Westphalia in 1648, for- 
mally recognised the independence of the Swiss confede- 
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ration. But though Switzerland was thus secured against Switzer 
the invasion of any of the greater powers, it continued to 
be torn by internal dissensions. The arbitrary manner in 
which the large towns levied taxes upon the people of the 
country, and of the smaller towns and villages, caused great 
dissatisfaction, especially in the territories of Berne and 
Lucerne, and at length the peasantry rose up in rebellion 
against their rulers ; and it was not until after considerable 
bloodshed that the revolt was quelled, and sevcral of the 
chiefs who were taken alive were tried, condemned, and 
executed. Scarcely had this insurrection terminated when 
religious quarrels again broke out between the Protestants 
and the Romanists. Till near the close of the seventeenth 
century, Switzerland was distracted by the dissensions aris- baal 
ing from this cause ; and in 1703, the whole of the Protes- Civil war. 
tant and of the Catholic cantons were openly arrayed *: > 170 
against each other, and a civil war of several years’ dura- 
tion ensued. The immediate cause of the war was a quar- 
rel between the people of Toggenburg and their superior 
the abbot of St Gall, who had endeavoured in a fraudulent 
manner to deprive them of their privileges. Ziirich and 
Berne took part with the people, while the Catholic cantons 
espoused the cause of the abbot. Several battles were 
fought, and at length an army of Catholics, 12,000 in num- 
ber, encountered 8000 Bernois at Villmergen. The con- 
flict lasted six hours, and in the end the Catholics were 
completely routed, leaving 2000 of their number dead upon 
the field. A peace was soon after concluded on terms ad- 
vantageous to the victors. 

From this period till towards the close of the eighteenth 
century, the state of Switzerland underwent no material al- 
teration ; and their internal discord paved the way for ex- 
ternal aggression, and rendered them an easy prey to the 
grasping ambition of the French republic. In 1797, the 
French government, which had previously interfered in the 
affairs of Switzerland, manifested a determination to take 
possession of that country, and evidently sought for a pre- 
tence to come to an open rupture. The Swiss government 
placed their only hope in a passive neutrality, which in the 
end proved their ruin. For the sake of peace they sub- 
mitted with the utmost servility to the imperious and in- 
sulting demands of the directory ; but their humiliation did 
not save them from destruction. The emissaries of France 
laboured but too successfully to incite dissensions among 
the people, and the French rulers made these dissensions 
a pretext for their interference with the constitution of the 
country. In this way the bailiwicks of Valtelina, Chiaven- 
na, and Bormio, which had been for centuries dependent 
on the Grisons, were incorporated with the Cisalpine re- 
public. Insurrections broke out in several of the cantons, 
and were rendcred triumphant by the assistance of the 
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burg, and especially of the Waldstiitten, made a brave but vasion. 
ineffectual stand in defence of their right$ and liberties. 

The most horrible excesses were committed by the French 
soldiers ; the towns were successively rifled of their public : 
property, and great part of the country was laid waste, and 

many of the inhabitants reduced to utter destitution. A 

new constitution was framed by the French directory, which Swiss re- 
provided that Switzerland should form a single republic, one public. 
and indivisible, under a central government to be establish- 
ed at Aarau. The country was divided into twenty-two 
cantons, and the supreme authority was committed to two 
councils and an executive directory, in whom was vested 
the appointment of prefects and other authorities for the 
various cantons, which were thus transformed into depart- 
ments, with the loss of their independence as scparate states. 
After this new constitution was established, a treaty was 
made with France, by one of the articles of which the Swiss 
republic was bound to furnish to its new ally a force of 
18,000 men ; and thus all the miseries of the conscription 
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were made familiar to the Swiss, as they had previously 
been to the French population. Great miseries were suf- 
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| Excesses of mitted by the French troops, and their heavy requisitions 
the French- and exactions. The small canton of Unterwalden refused 


to swear fidelity to the new constitution of the Helvetic 
republic, but after a desperate struggle it was subdued ; 
the inhabitants were massacred without distinction of sex 
or age ; and that district, once peaceful and happy, was Icft 
a scene of horrible desolation. During the campaign of 
1799, Switzerland was the theatre of the struggle between 
the great powers of Austria, Russia, and France. The 
mountain cantons were in consequence utterly ruined, a 
considerable part of the country rendered uncultivated, and 
the population reduced to little short of actual starvation. 
The Helvetic directory was suppressed in 1800, and an 
executive commission substituted in its room; and about 
seven months after, this commission dissolved the councils 
and convoked a new legislature. A general diet was call- 
ed in September 1801, for the purpose of re-organizing the 
constitution of the country. Meanwhile the treaty which 
was signed at Luneville between France and Austria, gua- 
ranteed the independence of the Helvetic republic, and the 
French troops were consequently ordered to evacuate Swit- 
zetland. Their departure was the signal for a general re- 
volt. All the old factions were awakened afresh. The 
Pays de Vaud formed itself into a single republic; Uri, 
Schwytz, and Unterwalden took up arms against the Helve- 
tian government; and the towns of Zurich, Basel, and Schaff- 
hausen renounced their allegiance. A civil war appeared 
inevitable, when Napoleon Bonaparte offered himself as ar- 
bitrator between the contending parties, and ordered Mar- 
shal Ney to advance with a body of troops to the frontiers 
of Switzerland to enforce compliance with his mandates. 
The existing government was dissolved, a provisional go- 
vernment established, and deputies from all the cantons 
were ordered to assemble at Paris to deliberate upon a con- 
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debates; and Napoleon, after he had heard and reflected 
on their representations, promulgated an act of mediation, 
which appears to have been drawn up with a view of re- 
conciling opposite factions, and of fairly meeting various 
interests. It restored the old federative system, but intro- 
duced very considerable improvements. The act of media- 
tion was promulgated 19th February 1803; and the Hel- 
vetic general government having been dissolved, and the 
new constitution put in force, the French troops finally 
evacuated the country. 

From that time till 1814 Switzerland enjoycd internal 
peace; and during the gigantic wars which at that momen- 
tous period raged throughout Europe, this country rested 
in security amid the din of battles and the crash of falling 
empires, and made rapid progress in the arts of industry, 
and in the career of intellectual and social improvement. 
On the downfall of Napoleon the act of mediation was dis- 
solved. ‘The integrity of the country was guaranteed by 
the congress of Vienna in 1815. ‘The territories formerly 
dependent on the bishop of Basel, which had been annex- 
ed to France, together with Valais, Neuchatel, and Geneva, 
were ceded to it as new cantons, and a constitution, based 
on the act of mediation, was framed for the whole cantons, 
now amounting to twenty-two. On the 7th of August 1815 
the federal compact was finally signed by all the deputies in 
the diet assembled at Ziirich. The deputies then repaired 
in procession to the cathedral, where they bound themselves 
by a solemn oath, and in the name of their constituents, to 
the faithful observance of its enactments. 

During the fifteen years which elapsed from 1815 to 1830, 
Switzerland enjoyed profound tranquillity. The general con- 
dition of the country was prosperous, and education was im- 
proved in several districts; but the civil and criminal laws 
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remained in a defective state ; the press was under a strict Switzer. 


censorship, and various anomalies existed in the institutions 
of many of the cantons. Petitions were from time to time 
presented for the revision of the constitution of 1814, but 
were everywhere rejected by the councils. The first al- 
teration of this state of things took place in the canton of 
Ticino in May and June 1830, and the example was speedi- 
ly followed by all the other representative cantons of Swit- 
zerland. The new constitution established equality of po- 
litical rights among all the citizens of the state; the direct 
system of electing all the members of the legislature, the elec- 
tions to take place every four years; separation of the three 
powers, legislative, executive, and judicial ; publicity of de- 
bates; liberty of the press, subject to fixed laws against libels; 
inviolability of person and property, and the right of petition. 
No tax can be imposed unless it is sanctioned by a majority 
of two thirds in the great council. The present constitution 
cannot be modified until twelve years shall have elapsed from 
its enactment, and then any alterations proposed in it must 
be submitted to the approval of the primary assemblies of 
the people. These alterations in their constitution were 
peaceably adopted by the most of the cantons; but in some 
of them popular tumults arose, which however were speedily 
suppressed by the firmness and prudence of the diet. 

In 1834 the tranquillity of Switzerland was endangered by 
a considerable body of Polish, German, and Italian refugees, 
who had taken up their residence in Switzerland. In the 
month of January, some hundreds of these refugees made a 
sudden attack on the dominions of the king of Sardinia, in 
expectation of combined attacks and insurrections in other 
parts ofthe Sardinian monarchy. The Sardinian government 
made strong remonstrances to the confederation concern- 
ing this violation of the neutrality of the Swiss territory ; and 
the courts of Austria, Prussia, and other German states, 
whose territories border on Switzerland, joined in these re- 
monstrances. After some negociations, the matter was 
brought to an amicable termination by the Swiss govern- 
ments promssing in future to send away from their territory 
all those who should attempt to disturb the tranquillity of 
the states. 

An attempt was made in the diet of 1832, and again in 
that of 1834, to procure a revision of the federal pact, but it 
terminated without any result. The last eight years have 
been years of severe trial for Switzerland, but she has safely 
passed through them, and has succeeded in maintaining both 
her internal tranquillity and her external independence. 
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Switzerland lies between 45° 50’ and 47° 40! north lati- Statistics. 


tude, and 6° and 10° 30’ east longitude. 
east to west is about 210 miles, and from north to south 
about 130 miles. Its area is estimated to contain about 
11,000 square geographical miles. Switzerland forms part 
of the high land of central Europe. It rises above the plains 
of Lombardy on the south, and the plains of Dijon or Bur- 
gundy on the west. On the east it is connected by the 
Alps with the high lands of Tyrol and Bavaria, and on the 
north it adjoins the elevated plain of Suabia ; from which it 
is separated only by the bed of the Rhine. It is bounded by 
mountains on the west, south-west, and east, but is open to 
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the north on the side of Germany. The lower parts of Swit- Aspect of 
zerland are generally more than 1200 feet above the level the coun- 


of the sea, and nearly 1000 feet higher than the plains of"? 


Lombardy, but the greater part of the surface is much 
higher. In point of romantic and picturesque scenery, 
Switzerland is reckoned the finest country in Europe. It 
is a singular assemblage of high mountains, deep valleys, 
rivers, and lakes. 
verse Switzerland; the chain of the Jura, which stretches 
from south-west to north-east, and is about 240 or 250 
miles in length, and from thirty-five to forty in breadth ; 
and the chain of the Alps, which is much more extensive, 
and covers the greater part of the country with its nume- 
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the Pays de Vaud, and then enters the canton of Neu- 
chatel, which it almost entirely covers, as well as the north- 
west part of Berne and the greater part of Soleure and Basel, 
and the north-west part of Aargau. The range of the Jura 
is divided from the mountains of the Black Forest by the 
vale of the Rhine; and its eastern boundary is marked by 
the lakes of Neuchatel and Bienne, and the valley of the 
Lower Aar from the confluence of the Thiele to the junc- 
tion of the Aar with the Rhine. The Jura consists of se- 
veral parallel ridges, of which the most eastern is generally 
the highest. It is precipitous and abrupt towards Switzer-~ 
land, but becomes gradually lower on the side of France. 
It does not attain above one third of the height of the Alps, 
its principal summit in Switzerland being from 5500 to 
5300 feet high, but in proportion to its height it is colder 
than the region of the Alps. The valleys formed by the 
Jura run parallel with the direction of the chain, are nar- 
row and short, and some of them very elevated and cold. 
The Jura is principally formed by calcareous rocks of a 
grayish ash or bluish colour, and in some places mixed with 
marble. 

The great chain of the Alps forms the highest part of 
the continent. The main ridge, called the Pennine Alps, 
forms the boundary between Switzerland and Italy, and 
separates the basin of the Upper Rhone on the north from 
that of the Po on the south. To the south of Mont Blanc 
the Alps consist of a single chain, with many lateral projec- 
tions or spurs, chiefly on the west side. Eastward they are 
divided into two great ranges, which enclose the valley of 
the Upper Rhone, and meet at Mount St Gothard, which 
may be regarded as the centre of the Alpine system of Swit- 
zerland. Four ranges diverge from this point; the Bernese 
Alps to the west ; the Alps of Glaris; and the northern Gri- 
sons to the north-east; the south-east branch, which forms 
the southern boundary of the Grisons on the side of Italy ; 
and the south-west branch, which connects the St Gothard 
with the Pennine Alps. Between these ranges there are 
four large valleys, those of the Rhone, the Reuss, the Upper 
Rhine, and the Ticino. To the north-east of the group of St 
Gothard is the country of the Grisons, the whole surface of 
which is studded with elevated ridges and peaks. In this 
Alpine region there are not less than sixty deep valleys. The 
nican breadth of the highest portion of the Alps does not ex- 
ceed 100 miles, but it widens considerably as they proceed 
eastward. (For an account of these mountain masses, their 
geology, climate, and natural history, see ALPs.) 

North of the Alpine region and east of the Jura lies the 
table-land of Switzerland, which is the finest and most pro- 
ductive of the whole. It slopes from south to north, from 
the foot of the Alps to the Rhine and the lake of Constance, 
and includes the cantons of Vaud and Freyburg, the greater 
part of Berne, Lucerne, and Aargau, the whole of Ziirich, 
Zug, Thurgau, and part of St Gall. The elevation of the 
table-land varies from 1200 to 1800 feet above the sea. 
Its surface is furrowed by numerous valleys, which gene- 
rally run from south-east to north-west. Each of these val- 
leys is divided by its river, and various ranges of wooded 
hills follow the course of the streams. 

The Rhine, the chief river of Switzerland, is formed by 
the streams which rise in the Alps of the Grisons, and re- 
ceive the waters of all the glaciers of that lofty region. 
After leaving the country of the Grisons, it receives on its 
left bank the Tamina from the canton of St Gall, and on 
its right bank the Ill from the Austrian territory. It then 
flows through or rather forms the lakes of Constance and 
Untersee. On issuing from the latter, at the town of Stein, 
it flows in a general west direction, but by a tortuous course, 
2s far as Basel, forming the natural boundary of Switzer- 


miles. By means of the Thur, the Aar, and the Birs, it 
receives the waters of three fourths of Switzerland. At 
Basel the Rhine is about 500 feet broad; here it turns to 
the north, and soon after leaves the Swiss territory. The 
Rhone is formed by different streams from Mount Furca, 
at the north-eastern extremity of the Valais, at the height of 
5500 feet above the sea. Descending rapidly to Oberwald, 
it proceeds in a south-west direction as far as Martigny, 
where it turns abruptly to the north-west, and continues in 
that course to its entrance into lake Leman. It issues out 
of this lake again at Geneva, below which it receives the 
Arve from the valley of Chamouny, and quits the Swiss 
territory near Chanci, the last village of the canton of Ge- 
neva. The Inn descends from Mount Bermina. The 
Adda rises from the base of Mount Gallo, and falls into 
the lake of Como. The Ticino issues from Mount Gries, 
and traverses the lake Maggiore in Italy. The Aar flows 
through the lakes of Brientz and Thun, and forms lofty ca- 
taracts before its junction with the Rhine. The Limmat, a 
rapid stream, which rises in the Alpsof Glaris, flows through 
the lake of Wallerstadt: after marking the limits between 
the Schwytz and St Gall it forms the lake of Zurich, and, 
flowing through part of the cantons of Ziirich and Aargau, 
enters the Aar below the confluence of the Reuss. The 
Thur rises in the mountains of High Toggenburg, in the 
canton of St Gall, and enters the Rhine below Rheinau. 


The Leman lake, or lake of Geneva, the great reservoir Lakes. | 


of the Rhone, spreads in the form of a crescent, its north- 
ern bank being about fifty-four miles in length, and its 
southern bank about forty-six. Its breadth near the 
middle is about nine miles, but it becomes much narrower 
towards Geneva. The surface of the lake is 1200 feet 
above the level of the sea. Its greatest depth is about 
1800 feet, and its area 340 square miles. It receives se- 
veral streams, the principal of which are the Dranse from 
the Alps of Savoy, and the Vevayse and Venoge from the 
Swiss side. Lake Leman is known to have been frozen 
over only twice, in a.D. 762 and 805. The lake of Con- 
stance, or Boden See, is about forty-five miles long and 
ten miles wide. Its area is about 290 square miles, and its 
greatest depth is 1800 feet. One or two steam-boats run 
upon the lake of Constance. The Waldstitten See, or 
lake of the four cantons, is about twenty-six miles in length. 
The southern part of it, called the lake of Uri, is a sheet of 
deep water, eight miles long and between one and two 
broad, running from south to north between two ranges of 
mountains almost perpendicular ; a narrow channel unites 
it with the middle basin, which is about nine miles in 
length and about two wide. Another narrow strait leads 
from the middle into the western basin, called the lake of 
Lucerne, whieh is the widest and finest of the three. The 
lake is about 1400 fcet above the level of the sea, and its 
greatest depth is 1000 feet. The country around the 
Waldstiitten See is the cradle of Swiss independence, and 
is full of recollections of the exploits of its heroes. A 
steam-boat plies between Lucerne and Fluellen, the port of 
Altorf. The lake of Ziirich, formed by the Limmat, is 
twenty-four miles long, and from one mile to two miles 
wide. Its greatest depth is 600 feet, and its surface is 
about 1300 feet above the level of the sea. A steam-boat 
plies on this lake between Ziirich and Rapperswyl. The 
lake of Neuchatel is about twenty-five miles in length, and 
five miles broad throughout one half of its length. It is 
about 1400 feet above the sea, and its greatest depth is 
about 350 feet. A steam-boat plies daily on this lake. 
Besides these there are several other lakes of considerable 
dimensions, such as the lake of Wallerstadt, formed by the 
Limmat, eleven miles in length, and the lakes of Brientz 
and Thun, both formed by the Aar; the latter thirteen 
miles long, its greatest depth 800 feet, and more than 1900 
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 Switzer- feet above the sea. A steam-boat plies on this lake, which 
land. jg much visited by tourists from Berne. The fish which 
‘ —-yY—" these lakes contain are pike, trout, salmon, lato, and umber, 
a very delicate fish, occasionally exported to Paris, and sold 
| at a very high price. 
{inerals. | The minerals and metals most abundant in Switzerland 
| are porphyry, marble, and alabaster ; iron, lead, zinc, cobalt, 
: and bismuth. Arsenic and antimony are found in veins and 
| in masses, rock-crystals are very common, sulphur is col- 
lected in many places, and particles of gold are found in 
the sands of some rivers, as the Rhine, the Aar, the Adda, 
and the Reuss; strata of bituminous wood are worked in 
several valleys, and the inhabitants use it for fuel. 

Switzerland contains a greater number of mincral springs 
jringss than any other country in Europe. ‘The most frequented 
of these are the springs at Pfeffers and Leuk. The acidu- 
lated springs of St Maurice, in the canton of the Grisons, 
the baths of Gurnigel in Berne, and those at Baden, are 
also well known. 

Switzerland is the central point where three great Euro- 
pean races and languages meet, and is not more remark- 
able for the variety of its physical features, than for the 
moral and religious diversities of its pupulation. The 
Deutsch or German Swiss occupy the cantons of Ziirich, 
Lucerne, Uri, Schwytz, Unterwalden, Glaris, Zug, Appen- 
zell, St Gall, Thurgau, Schaffhausen, and Aargau, a great 
part of Basel and Berne, a considerable portion of Soleure, 
Freyburg, Valais, and Grisons, some communes of the can- 
ton of Vaud, and the commune of Bosco in the canton of 
Ticino, forming about two thirds of the whole population 
of Switzerland. The French Swiss occupy the cantons of 
Neuchatel and Geneva, nearly the whole of Vaud, part of 
Freyburg, Soleure, and Valais, and the Jura portions of 
Basel and Berne, and form about one fifth of the entire 
population. The Italian Swiss inhabit the canton of Ti- 
cino, some valleys of the Grisons, and a few places in the 
! Valais. To these are to be added the Romans or Rhe- 
} tians, who are found in small numbers in tle Grisons, 

the Oberland, towards the sources of the Rhine, and the 

: upper part of the Engardine. Their language more near- 

| ly resembles Latin, or aucient Roman, than that of their 
Italian neighbours. 

Before 1798 Switzerland consisted of a confederation of 

; states of three very different kinds: 1. Thirteen cantons ; 

| 2. the subjects or vassals of these cantons; and, 3. the 

) 
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allies of these cantons. The federal bond which united 
the various cantons and their allies was very loose. There 
was not in Switzerland any permanent sovereign body, or 
central government, or standing federal magistrate, equally 
acknowledged by all. No important question could be de- 
cided in the general diets, unless it had been previously de- 
bated and decided on in the councils of each of the can- 
tons. The cantons were not even allied to all; the three 
forest cantons alone were allied to every one of the other 
cantons. The subjects of the Swiss were cither subjects of 
| ___ certain particular cantons, or common bailiwicks subject to 
Vopulation. all the cantons. The whole population of the thirteen can- 
tons at the close of last century was about 1,000,000; that 
of their subjects was about 250,000 ; and that of their asso- 
) ciates and confederates, and the subjects of these confede- 
rates, amounted to nearly half a million more. Altogcther 
) the territory belonging to the Helvetic federal body con- 
tained a population of about 1,700,000. 


b m of Switzerland now forms a confederation of twenty-two can- 
a ent, tons, united for the defence of their common liberty and in- 


dependence, and security against attacks from abroad, as 
well as for the preservation of order and tranquillity in the 
. interior. They guarantee each other reciprocally their 
respective territories. For these purposes a contingent of 
ek ee 
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troops is furnished by each canton when required, in the Switzer- 
proportion of one to fifty of its population; and a pecuni- and. 
ary quota, for defraying the military and other general ex- 
penses of the confederacy, is paid by each canton in pro- 
portion to its property and resources. A war-fund is also 
formed to meet exigencies ; and for this purpose a federal 
duty is levied on foreign goods imported into Switzerland 
which are not articles of first necessity. The diet fixes the 
tariff as well as the rates to be paid by each canton. The 
united federal contingents of all the cantons, which must Army. 
be disciplined and furnished with clothes and arms, ready 
to march when required, amount to about 34,000 men, and 
the reserve, in case of need, to as many more. The gene- 
ral affairs of the confederation are intrusted to a council or 
diet, composed of deputies from the cantons, who vote ac- 
cording to the instructions of their respective governments. 
Each canton has only one vote, although it may send more 
than one deputy to the diet. The diet meets for two suc- 
cessive years by turns, at the capital of each of the direct- 
ing cantons of Lucerne, Ziirich, and Berne, the burgomas- 
ter or avoyer of which acts as president for the turn, with 
the title of Landmann. The diet usually meets on the 
first Monday of July, at the capital of the directing canton, 
and has the power of making war and peace, alliances 
with foreign powers, appointing diplomatic agents, and dis- 
posing of the military force. The ordinary sessions of the 
diet last about five weeks. Before closing its yearly ses- 
sion, it gives its instructions to the directing canton, to which 
the management of the general affairs is intrusted when the 
diet is not sitting. The directing canton is assisted in its 
duties by a federal chancery, consisting of a chancellor and 
secretary, both appointed by the diet. An extraordinary 
meeting of the diet may be convoked by the directing can- 
ton, whenever urgent circumstances may require it, or sim- 
ply on the demand of five cantons. 

The provisions of the federal pact are liberal and equit- 
able in their spirit. One of them states, that “ the enjoy- 
ment of political rights can never in future be the exclusive 
privilege of any one class of citizens in any one canton. 
Free importation and exportation of provisions, or mer- 
chandise, or cattle, shall be allowed from one canton to an- 
other without any import or export duties. The property 
of chapters and convents which exist in several cantons is 
guaranteed, but at the same time it is liable to the public 
charges and taxes, like any other private property.” It will 
be seen by the above statenients that the federal govern- 
ment of Switzerland has, properly speaking, no permanent 
executive, and the diet is merely an assembly of delegates 
from the various cantons, who decide according to the in- 
structions given by their respective governments. Many at- 
tempts have been made to give more influence to a central 
authority ; but the resistance to any system of centralization 
and unity has been so strong, and the apprehensions of en- 
croachments on the part of any general government upon the 
sovereign independent authority of the different cantons so 
widely spread, that all proposals for modifying the federal con- 
vention have hitherto failed. The independence of the dif- 
ferent cantons has been singularly preserved. Revolutions 
which have completely changed the constitution and the 
laws of one district have had little or no influence upon an- 
other. The boundary of a canton has bounded the most 
marked and violent political commotions. Civil war itself 
lias not spread beyond the narrow sphere of local intercsts. 
Though in the different cantons the inhabitants enjoy an 
almost absolute equality of rights and privileges, yet these 
advantages cease as soon as they pass the narrow local ter- 
ritory to which they belong; and the general character of 
a Swiss citizen has no immunities spreading over the whole 
of Switzerland.! 


t Bowring’s Report, p. 5. 
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The constitutions of the twenty-two cantons may be 
ranged into three classes. The first class is that of the 
pure democracies, consisting of the old mountain cantons, 
Schwytz, Uri, Unterwalden, Glaris, Zug, and Appenzell. 
To these may be added the Grisons and the Valais, which 
at first were only allies of the Swiss, but are now integral 
parts of the confederation. The second class of cantons 
consists of those in which aristocratic privileges had been 
enjoyed for centuries by the principal town of the canton. 
These cantons are Ziirich, Berne, Freyburg, Solcure, Lu- 
cerne, Basel, and Schaffhausen ; but their constitutions un- 
derwent a thorough change in 1830, and the country dis- 
tricts were then adniitted to the enjoyment of equal privi- 
leges with the towns. The third class is that of the new 
cantons formed since 1803, out of the former bailiwicks ; 
namely, Aargau, Thurgau, Vand, Ticino, and St Gall. 
The constitutions of these cantons were also rendcred more 
popular in 1830, and framed on the principle of cquality 
of rights among all classes of the citizens. ‘Two cantons 
have not been enumerated in any of the above classes, 
Geneva and Neuchatcl. ‘The institutions of the former at 
one time resembled those of the aristocratic cantons, but 
they have now been established on a popular basis. The lat- 
ter is a constitutional monarchy, of which the king of Prus- 
sia is prince. In the representative cantons of Berne, Lu- 
cerne, Aargau, Ticino, and Geneva, a property qualification 
is required for members of the legislature. 

The different branches of agriculture are well under- 
stood in Switzerland. The extent and fertility of the pas- 
tures are favourable to the breeding of cattle. The oxen are 
remarkable for their size; and the cows, particularly the 
short-horned breed in the valleys of Gruyéres, are much 
prized in different countries. The horses are strong and 
hardy, but the mule is the most common beast of burden 
in the mountains. The central and south-eastern cantons 
are chiefly dependent on their agricultural productions. 

The commercial relations of Switzerland are of great 
importance, and her manufactures have gradually forced 
their way into all the markets of the world, however remote 
or seemingly inaccessible. This result is the more remark- 
able, as Switzerland neither produces the raw material 
which she manufactures, nor, when manufactured, has she 
any port of outlet, except ou such conditions as her mari- 
time neighbours impose upon her; and yet, in spite of 
these obstacles, her progress has been almost unexampled 
in manufacturing prosperity. Capital is rapidly increasing, 
through the influence of unrestricted industry. Activity is 
everywhere visible both in the trading and the agricultural 
districts. Wages are comparatively low in many of the 
departments of industry, the necessary result of the gene- 
ral cheapness of most of the articles of consumption; a 
cheapness which again is the cause and consequence of the 
free egress and ingress of all commoditics. The land is 
for the most part released from tithes and taxes, and the 
people subject to very trifling fiscal burthens. The great 
secret of the commercial prosperity of Switzerland is,—in- 
dustry has been left to itself. Capital has not been divert- 
ed by legislative interference from its natural tendencies. 
The consumer has been allowed to go to the cheapest mar- 
ket, the produccr to the dearest ; and the present position 
and prospects of Swiss industry furnish abundant evidence of 
the wisdom of this policy. The prohibitory system adopted 
by the surrounding states excited at first some alarm among 
the manufacturers of Switzerland ; but their anxieties on this 
subject have now ceased, and the narrow policy of their 
neighbours has only had the effect of forcing the Swiss in- 
to a wider and more profitable field, which they havc 
been able successfully to explore to the extent of thcir 
capitals and their means of production. Many of the 
manufacturers, who had formerly been strenuous advo- 
cates for heavy custom-house duties on foreign articles, 


are now convinced by experience that their views were Switzer 


erroneous. 

The various forms of government in Switzerland have 
proved to some extent a cause of embarrassment and dif- 
ficulty to her national commerce. No prohibition is laid 
by any of the states on the import, cxport, or transit of any 
article ; but each canton maintains the right to stipulate the 
conditions of ingress and egress, and the transport of mer- 
chandise is necessarily impeded by the collection of tolls 
at the different frontiers. Many attempts have been made 
by the most intelligent merchants to equalize the transit- 
duty, and to remove the charges and embarrassments of so 
many local administrations, by some general plan; but as 
the tolls are one of the main sources of local revenue, the 
cantons have been unwilling to abandon them for any na- 
tional and general objcct. 


A very considerable amount of trade is carried on be- Foreign) 
twecn France and Switzerland, the frontier territory being trade. 


extensive, the language in those districts identical, and the 
customs of the adjacent provinces substantially the same. 
On an average of fourteen years the annual imports into 
France from Switzerland amount to L.454,345, the annual 
exports from France to Switzerland to L.1,094,554. The 
principal articles imported from France are wine, oil, mad- 
der, brandy, alcohol, salt, fruit, sugar, coffee, and colonial 
produce, silk, woollen, and cotton manufactures, and ar- 
ticles of fashion in great variety. There is no duty, ex- 
cept a nominal one, on any of these articles, while France 
receives from Switzerland some horned cattlc and checse, 
both of which pay enormous duties; and ribbands, linens, 
and threads, all subject to large custom-house imposts. 
There is also a considerable export of watches and jewcl- 
lery, which is principally in the hands of contraband traders. 
The unfriendly and hostile tariff of France has naturally 
produced much discontent in Switzerland, while it is a no- 
torious fact, that the protection afforded to French manu- 
factures, by highly raised or prohibitory tariffs, has not pro- 
duced its intended results; that no manufacturing industry 
has suffered such violent shocks, or seen such terrible re- 
verses, as the industry of France. 

The Prussian commercial league caused at its origin a 
considerable alarm, and appearcd to menace Switzerland 
with a serious reduction of exports toGermany. But time 
and experience have diminished these apprehensions. 

The imports from England are cast iron, stcel, pewter, 
tin, fine hard ware, a small quantity of printed cottons, wool- 
len stuffs, tea, pottery, India and China silk, dyeing ingre- 
dients, and colonial productions, when they are cheaper in 
England than in the continental ports of Europe. Switzer- 
land, on the other hand, furnishes very few articles to Eng- 
land ; and these principally consist of embroidered muslins, 
Turkey-red calicoes, and a few printed goods upon the same 
red ground. 

After the peace of 1815, the Swiss merchants, finding 
themselves precluded, by the prohibitive system, from al- 
most the whole of the European markets, directed their at- 
tention to the United States of America, and gradually ex- 
tended their relations with the southern parts of that con- 
tinent. Throughout the whole of that hemisphere, the 
consumption of their manufactures has increased from year 
to year. Besides this new market for the sale of their 
goods, they have made some experiments in the East Indies, 
and these have now acquired some importance. ‘They 
have likewise a few consumers in the states of Barbary, 
Egypt, Illyria, Greece, Turkey, and Persia. 

The Swiss cantons which are the most distinguished for 
their wealth and industry, and for their general prosperity, 
are Ziirich, Basel, Geneva, St Gall, Neuchatel, Appenzell, 
and Aargau. The canton of Appenzell has manufactories of 
muslins, cottons, and silks, and receives a considerable quan- 
tity of cotton yarns from England. Neuchatel exports con- 
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sive manufactories of watches and jewellery, lace and print- 
ed cottons. Within these few years the making of spark- 
ling wine has been greatly extended. The principal ma- 
nufactures are watches, printed cottons, and lace. The 
probable production of printed cottons in Neuchatel is now 
about 80,000 pieces per annum, each containing about thir- 
ty-two English yards. Watch-making is carried on to an 
immense and increasing extent in the mountainous districts 
of this canton, in the French portion of the canton of Berne, 
and in the town and neighbourhood of Geneva. It has 
been a source of wealth and comfort to many thousands of 
the inhabitants, who, in the remote villages of the Jura, 
have gathered around them a large portion of the enjoy- 
ments of life. Switzerland has long furnished the markets 
of France ; and though tlie names of certain French watch- 
makers have obtained a European celebrity, yet an exami- 
nation into this trade has elicited the fact, that not ten 
watches are made in Paris in the course of a year, the im- 
mense consumption of France being furnished from Swit- 
zerland, and the Swiss works being only examined and rec- 
tified by the French manufacturers. The contraband trade 
into France was immense, but they are now admitted into 
that country at six per cent. for gold, and ten per cent. for 
silver watches; and a considerable quantity pays regularly 
this moderate duty. The Jura Mountains have been the 
cradle of the most exquisite productions of the mechanical 
arts. During the winter, which lasts from six to seven 
montlis, the inhabitants are almost imprisoned in their dwell- 
ings, and occupy themselves in those works which require 
the utmost development of skilful ingennity. Nearly 120,000 
watches are produced annually in the elevated regions of 
Neuchatel. ‘The largest proportion of these is exported 
to the United States of America. It is not easy to state 
the exact number of workmen whio are engaged in watch- 
making, because nearly the whole of the population are more 
or less occupied in this branch of industry, which they car- 
ry on in their own houses and amidst their own families. 
The manufactures of Neuchatel are admitted into Prussia 
on diminished duties. Watches and such articles pay only 
one half of the duty stipulated by the tariff. 

The main source of the trade in the canton of Thur- 
gau is the manufacture of cotton, flax, and silk, with their 
various establishments for weaving, printing, and dycing. 
The exports are principally wine, fruit, and cider, oats, 
brandy, linen, cattle, &c. The imports principally consist 
of iron, iron-wares, and metal manufactures, salt, woollen 
goods, fine cloths, sugar, coffee, chicory, madder, drugs, and 
dye-stuffs, tobacco, wheat, fine cotton yarns, &c. 

The canton of Schaffhausen possesses a considerable tran- 
sit trade, which is facilitated by the navigation of the Rhine. 
This canton has suffered more than any other from the 
Prussian commercial league, its principal export being wine, 
of which the German markets were the main seats of con- 
sumption. Natnre las blessed this small district with a 
fertile soil, which places it in the class of the agricultural 
rather than that of the commercial cantons of Switzerland. 

Basel is almost entirely a commercial and manufacturing 
territory ; its industry is principally engaged in the produc- 
tion of ribbands and some silks. The former are exported 
to the value of about 10,000,000 of French francs. About 
one half of these goes to the United States, the remainder 
is sent to Germany, France, Holland, Denmark, Sweden, 
&e. Since 1814, and particularly within a few years, the 
progress of Basel has been very great, both as regards the 
quantity and the quality of its manufactures. 

The manufactures of Ziirich are of ancient date. The 
silk manufacture of this town dates as far back as the thir- 
teenth century, and it still forms a very important article 
in the trade of this canton. The silk manufactures of Zu- 
rich consist of florentines, gros de Naples, gros de Berlin, 
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few shawls, &c. The number of looms at present employ- 
ed in the silk trade may be reckoned at 10,000; and the 
total annual produce of the silk manufacture of Ziirich has 
been estimated at L.600,000 sterling. The silk manufac- 
ture of Switzerland is constantly increasing, and it is in the 
town and canton of Zurich that it is most extensively car- 
ried on. Great improvements have been made, and are 
constantly making, in this branch of industry. Zurich 
also possesses some cotton manufactures. About 800,000 
pieces of cotton are manufactured yearly. The imports of 
Ziirich consist mainly of cotton yarns from England, wool- 
len cloths, bark, straw hats, linens, furs, glass, stationery, 
wheat principally from Suabia, wine from France, Neu- 
chatel, and Vaud, brandy, fruits, tobacco, fir-wood, cotton 
and silk, wool and colonial cattle, butter and cheese, mine- 
rals, &c. 

The principal manufacture of Aargau is cotton in its 
various branches; the second in importance is that of silk. 
The exportation of these articles is principally to Italy, 
Piedmont, the northern states of Germany, Turkey, and 
North and South America. ‘The principal articles of im- 
port are wheat, wine, salt, and leather, iron and other me- 
tals, hard ware, tobacco and snuff, hemp and flax, chicory, 
oil, raw cotton, cotton twist, fine cotton manufactures from 
England, woollen cloths, raw silk, spices, drugs, dye-stuffs, 
dry goods, indigo, &c. 

The canton of Geneva, for its small extent of surface, pre- 
sents a remarkable scene of manufacturing industry. Jewel- 
lery, watches, and musical boxes, are three of the most im- 
portant branches of trade, employing a great number of 
hands, and imparting the utmost activity to a commerce 
which conveys these productions to all quarters of the globe. 
The watchmakers of Great Britain buy largely both in Ge- 
neva and Neuchatel. The average annual export to Eng- 
land is from 8000 to 10,000 watches, and the average price 
about L.10 sterling. The jewellery sent from Geneva to 
England represents a value of about L.60,000 per annum. 
In an article of such small bulk as a watch, it has been 
found impossible to guard against illicit introduction ; the 
contraband trade is consequently very large, and scarcely a 
single watch pays the duty of twenty-five per cent. The 
smuggling is carried on almost wholly by French houses, 
who reap the profits of the smuggling premium, and who, it 
appears by the small amount of seizures, really run scarcely 
any risk. The English consumer pays the gains of thie 
French smuggler, and pays too for that damage, delay, and 
risk which accompany fraudulent transactions. Of other 
sorts of merchandise Geneva exports annually about 120,000 
quintals. ‘The amount of British manufactures sold in the 
canton is estimated at about L.200,000 per annum. One 
half of this is supposed to be consumed in the town and 
neighbourhood, the other half is smuggled into France. 
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There are several striking peculiarities in the condition Labouring 
and employments of the labouring classes of Switzerland. classes. 


There are few weaving factories or buildings in which the 
labouring weavers are congregated together. Their looms 
are in their own abodes, which are scattered over the coun- 
try. They receive from the manufacturer the chain and 
the woof, and return to him the woven article. Weaving 
can hardly indeed be called a manufacturing industry ; it is 
a sort of domestic labour, associated with, and often subor- 
dinate to, agricultural employment. It is in fact but one 
of two means of existence, the labouring population being 
only in part dependent on it. It is very common to find 
many looms in the cottage of a small farming labourer, the 
whole of which may be worked by its members when the 
weather, or the seasons, or other circumstances, withdraw 
them from the field. In the common apartment of the fa- 
mily of the country people, one or two members of the fa- 
mily may be seen weaving, and carrying on at the same 
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time their household occupation ; sometimes working in 
their gardens, and contributing in turns their assistance in 
the cultivation of their fields, and the labour of agriculture 
in general. The quality and neatness of the articles pro- 
duced are evidently rendered inferior by this custom; but, 
on the other hand, it is more economical, and during a slack- 
ness of trade the workman who possesses a garden and a little 
ground suffers less. In almost every part of Switzerland, 
with the exception of those mountain heights which are in- 
capable of cultivation, agricultural labour affords resources 
when wages fall or markets are glutted, so that the pressure 
of want is generally light and temporary. 

The working classes in Switzerland are divided into four 
different sections, viz. manufacturers, weavers, winders, and 
embroiderers. There are manufacturers of every order 
and description, from the individual who only manufactures 
the quantity which himself and his family can weave, up 
to those who employ a hundred weavers or cmbroiderers ; 
for the manufacturer wlio employs embroiderers dggs not 
engage in weaving. These manufacturers, who either sell 
their goods unbleached to the traders at home, or bleach- 
ed to foreigners, breakfast upon coffee and milk, butter, 
honey, or green cheese. Their dinner is composed of soup 
and bouilli, potatoes, or porridge. Their beverage is cider 
or milk. Many of them sup upon coffee, and they seldom 
drink wine. This class is in general very economical. They 
take a great intérest in public affairs, and pride themsclves 
particularly upon their probity and honour. They furnish 
the greatest number of magistrates, and from among them 
are principally chosen all the parochial authorities. 

The weaver, as soon as it is possible for him to do so, 
purchases a piece of ground, or at least a small house; and 
very frequently the manufacturer furnishes him with the 
means. ‘The acquisition of landed property is greatly pro- 
moted in Switzerland, by the fatility with which money 
may be borrowed upon mortgage. This class of working 
proprietors forms the great mass of voters in the popular 
assemblies. 

All the weavers in Switzerland make use of coffee, milk, 
oatmeal, and potatoes, which compose their principal food. 
They work from thirteen to fourteen hours a day. They 
earn from Is. 10d. to 9s. 2d. a week; but the greatest num- 
ber only earn from 3s. 8d. to 5s. per week. The winders, 
many of whom are old people of both sexes, earn from 1d. 
to 3d. sterling a day. ‘The embroiderers, who are generally 
women or young lads, earn on an average about 64d.a day. 
In Neuchatel the ordinary rate of wages is, for male domes- 
tics, from L.8 to L.12 sterling, and for females, from L.4 to 
L.6 sterling, per annum. The average wages of agricultu- 
ral labourers are from Is. 1d. to 1s. 8d. per day. The wages 
of artisans vary extremely, the lowest being about 9d. and 
the highest 11d. per day. The wages of watchmakers may 
be calculated at from L.55. 10s. to L.83. 5s. per annum; but 
workmen are generally paid by the job. 

Provisions are very chcap in Switzerland. In the can- 
ton of Appenzell, a pound of bread weighing 20 ounces 
is worth 4 kreutzers, rather less than Idd. In Neu- 
chatel, the loaf of white bread is from 2d. to 23d.; meat, 
from 4d. to 5/d.; butter, from 93d. to 10d. the pound of 
17 ounces. ‘The measure of potatoes weighing from 33 to 
34 pounds, is worth from 10d. to Is. 1}d.; milk, 14d.; and 
wine from 3d. to 6d. the bottle. 

In Switzerland the clergy are supported by the state. 
The cost of the church establishment in Ziirich is L.8000 per 
anuum, being 9d. for each individual. The clergy amount 
to271. In Neuchatel the maximum salary of a clérgyman 
is L.121, the minimum L.72, and the average L.83. There 
are 34 clergymen in this canton, which gives one to every 
1647 persons. The Protestant religion is professed by the 
cantons of Basel, Berne, Vaud, Schaffhausen, Ziirich, Ge- 
neva, and Neuchatel. Soleure, F reyburg, Lucerne, Zug, 
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Schwytz, Unterwalden, Uri, Ticino, and Valais, have con- 
tinued Romanists. The cantons of Aargau, Glaris, Thur- 
gau, St Gall, Appenzell, and the Grisons, contain a mixture 
of Romanists and Protestants. 

Education is very generally diffused throughout Switzer- Education| 
land. In Appenzell every one is instructed; and for many 
years past the law does not allow any person to be admit- 
ted to the sacrament who cannot read ; and the greater part 
of the population can also write, and have acquired the ru- 
diments of arithmetic and singing. In Neuchatel a consider- 
able sum is paid by the state for the purpose of education. 
Every commune is required to provide a schoolmaster, and 
education is made obligatory throughout the principality. 
There is no person under the age of forty who is unable to 
read and write; and it is extremcly difficult to find a per- 
son who does not also know how to calculate, and who is 
not well acquainted with his civil and political rights. To 
religious instruction much attention is paid. Before being 
admitted to the sacrament, the young men are obliged to at- 
tend for a certain number of years on the public ordinances, 
as well as to receive private lessons from their own pastors. 
In Basel both the primary and superior schools are good ; 
and for many years the poor have been obliged to send their 
children to school for a course of elementary instruction, 
which occupies them until their tenth or twelfth year. The 
means for educating them are furnished by the poor-fund. 
In this manner children are prevented from entering too 
young into the factories, or from being employed in too la- 
borious occupations. 

At Hofwyl, in the canton of Berne, the establishments of 
Mr de Fellenberg for the maintenance and education of 
poor children, and his institution for the instruction of 
schoolmasters, have been attended with that success which 
might have been expected from efforts prompted by pure 
benevolence and guided by sound judgment. 

In Aargau every district of 120 children must have at 
least one primary and onc superior school. In every circle, 
the population being from 15,000 to 20,060 souls, there are 
from five to six secondary schools, and in the capital a 
gymnasium and a school of art. Besides this, there is a nor- 
mal school for the instruction of teachers. The cost of 
these establishments is paid partly by the communes, and 
partly from the state funds. In Thurgau, every child, on 
reaching the age of five years, must be sent to school. Of 
the whole proceeds of the land-tax, two fifths have been ap- 
plicd to the purposes of cducation. A model-school for 
the education of teachers, established at Krutzlingen in 
1833, under the superintendence of Mr Wehzrlea, a pupil 
of Fellenberg, has had great success. Funds are cheer- 
fully and liberally voted by the legislature. In 1834 more 
than one fifth of the whole population was attending the 
schools. 

The poor in Switzerland are supported by a poor-law, Poor-laws||| 
greatly assisted however by voluntary contributions. The -_ 
general law is that each parish shall take care of its own 
poor, but the arrangements in the different parishes re- 
Specting paupers are very various. 

The administration of justice in Switzerland is prompt Admini- |] 
and economical. In Neuchatel, for example, a verdict ob- stration ot 
tained in the Court of First Instance, might be pressedJustice- 
through: all its stages, even to the confiscation of property 
to any amount, at a cost of jess than 6s. Sd. sterling, and 
with a delay of only three weeks, there being three stages 
of appeal, each one allowing of a week for appearance and 
answer. While the cost to suitors is small, the cost to the 
public is equally so. In the district of Valangin, consisting « 
of 6104 souls, the expenses for the administration of civil 
justice for 1834: amounted to less than five sixths of a far- 
thing per individual; yet there are 122 trusteeships of 
minors, lunatics, &c., committed to the charge of the civil 
tribunals. There are on an average seventy causes per 
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Sword annum, the average cost of which to the suitors was about 


4s. Gd. per suit. The cost of the criminal tribunals of the 


Sydupo- some district was about L.140 sterling. 
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The taxes in Switzerland are extreniely light. In Neu- 
chatel they amount on an average to about 4s. 8d. per in- 
habitant yearly ; in Aargau, to 2s. 6d.; in the canton of 
Vaud, to 4s. 8d. The whole amount of taxes paid per in- 
dividual in Thurgau, is not more than one fifth of what is 
paid in England per individual for the poor-rates alone. In 
Ziirich the poor-rates are less than 24d. per annum for each 
inhabitant. The civil expenditure is little more than 10d. 
and the military expenses less than 6d. for each. ‘ 

Savings banks are very generally established in Switzer- 
land, but the working classes seldom deposit in them any 
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children, for whom their parents deposit their savings, in Sydenham. 
order to purchase for them an equipment when their first ~~~" 


attendance at the Lord’s Supper gives them the rights: of 
citizens. Servants and artists also place their savings in 
these banks ; but the ambition of the workmen is to invest 
the fruits of their economy in the acquisition of a house, or 
of a small portion of land. 

In 1817 the 
1,687,900, in 1827 to 1,916,000, in 1836 to 2,177,420, of 
whom 130,500 were Protestants, 870,000 Roman Catholics, 
about 3000 Jews, and a few Moravians and Anabaptists. 
German is spoken by about 1,560,000 people, French by 
450,000, Italian by 124,000, Rumonsch and Ladin by about 
42,000 in the Grisons. The following table exhibits an 


of their earnings. They are principally made use of bythe account of the population, &c. in 1838. (B. Q.) 
ae Citizens Citizens Total Roman | Protes- Pentpaertst° ‘add 
Cantons. Geogra- of the of other Strangers.} Population. {¢atholics.| tants. | Federal | Federal Capitals. 
; ae Cantons. | Cantons. 1838. Revenue.| Army. 

AATZAU seco vee ovens 379 | 174,992| 5,965| 1,798 | 182,755 67,500! 79,800} £3,016| 2,410 | Aarau. 
Appenzell, ; 

igseitstien 115 | § 38701) 1,898) 481 | 40,080 \ 9,796| 40,080 482} 772 | Trogen and Herisau. 

Innerrhoden. 9,671 on 36 9,796 i 4 93 200 | Appenzell. 
Basel City....... 10,611| 8,481 | 5,229 24,321 Basel or Bale! 

Dedaaen ae 199 35,990] 3,952) 1,161 41,103 och a ds aS se 3 Jiechstall or Liestall 
Berne .. ...s.esseeee 1,933 | 381,200| 13,954] 4,846 | 400,000 | 50,000 '358,860| 6,505} 5,824 | Berne. 
Freyburg.... worn ree] 374 83,234| 6,010] 1,901 91,145 | 82,745} 8,400) 1,162] 1,240 | Freyburg or Fribourg. 
GeNEVA...resereecees 69 38,156| 8,677 | 11,833 58,666 17,000! 41,666; 1,375 880 Genf or Geneva. 
Caaris A GRA. | 211 28,217 821 310 29,348 3,800 | 25,548 226 482 |. Glarus or Glaris. 
GYISONS...0ceceeeeees 1,938 84,670} 2,412) 1,424 88,506 . | 24,000) 62,000 750| 1,600) Chur or Coire. 
Lucerne... ecssceees 443 | 120,512) 3,383. 626 | 124,521 {124,468 53} 1,625 734 | Luzern or Lucerne. 
Neuchatel... ......- 211 40,868 | 14,534) 3,214 58,616 2,400 | 54,400) 1,200 960 | Neuenburg or Neuchatel. { 
2 6 565 | 144,359) 11,139] 3,355 | 158,853 | 99,300) 58,400; 2,465] 2,630 | St Gallen or St Gali. 
Schaffhausen...... 86 29,462) 1,409 254 31,125 600 | 35,125 676 466 | Schaffhausen. 
Schwyta . 0.0... 03. 256 | © 12,948 537 34 13,519 13,519 a 188 602 | Schweitz or Schwytz. 
Soleure......+..s000 192 59,214] 3,274 708 63,196 | 63,196)... 847 904 | Solothurn or Soleure. 
TH CIMOwetel ctiasty0f Ae 781 110,445 299) 3,179 | 113,923 — {113,923 £ 1,128} 1,804 | Bellenz or Bellinzona. 
PETA so pdsig> «se 203 78,160| 4,463} 1,501 84,124 | 18,500) 72,191} 1,425} 1,520} Frauenfeld. 
Unterwalden, 

Obwalden..... 198 pigtins 500 11 12,368 22,671 69 221 | Sarnen. . 

Nidwalden... 9,804 388 11 10,203 i 50 161 Stanz. 
irie, 23/8 LE ites sie 318 39,326) 1,128 196 40,650 | 40,650 73 236 Altorf. 
Valais 1,254. | 73,673} 778| 1,347 | 75,798 | 75,798| ... 600} 1,280 |. Sitten or Sion. 
Vaud. swSapelsts 893 164,686 | 14,931} 3,965 | 183,582 3,000 |180,582| 3,705) 2,964 Lausanne. 
DUG ishigrtny sorveceegn 64 14,193; 1,019 110 15,322 15,322 wai 49 250 Aug. 
PATNI TC Das spo snp vais 05 517 | 217,219) 7,991) 6,366 | 231,576 2,000 223,240! 4,625) 3,700 | Ziirich. 


11,039 |2,012,168 |118,032 | 53,896 |2,184,096 


33,673 | $2,758 


' Switzerland eee | both a German and a French country, most of the principal places have both a German and a French name. Sometimes, however, there is also 


an Italian name, as 
the third the French form of the same name, 
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SWORD, an offensive weapon worn at the side, and 
serving either to cut or stab. Its parts are, the handle, 
guard, and blade; to which may be added the bow, scab- 
bard, pummel, &c. 

Sworp of State, which is borne before the king, lords, 
and governors of counties, cities, or boroughs, &c. For or 
before the king, it ought to be carried upright; the hilt as 
low as the bearer’s waist, the blade up between his eyes.” 
For or before a duke, the blade must decline from the head, . 
and be carried between the neck and the right shoulder. 
For or before an earl, the blade is to be carried between 
the point of the shoulder and the elbow; and for or before 
a baron, the blade is to be borne in the bend of the arm. 

SYDABAD, a town of Hindustan, province of Agra, 20 
miles south by east from the city of Agra. Long. 77, 57. 
E. Lat. 27. 30. N. 

SYDAPORUM, a town of Hindustan, in the Carnatic, 
"if we N.N.W. from Madras. Long.'79. 45. E. Lat. 14. 


ellinxona ; and some of them have even three forms, as Chiavenna, Cleven, Cleves, the first of which is the Italian, the second the German, and 


SYDENHAM, Tuomas, an excellent English physician, 
was the son of William Sydenham of Winford Eagle, in 
Dorsetshire, and was born there about the year 1624. He 
studied at Magdalen Hall, Oxford, but left that university 
when Oxford was garrisoned for King Charles I., and went 
to London, where, becoming acquainted with Dr Cox, an 
eminent physician, that gentleman persuaded him to apply 
himself to the study of physic. Accordingly, after the gar- 
rison was delivered up to the parliament, he retired again 
to Magdalen Hall, entered on the study of medicine, and 
in 1648 was created bachelor of physic. He was soon af- 
terwards made a fellow of All-Souls College, and continued 
there several years. On leaving the university he settled 
at Westminster, became doctor of his faculty at Cambridge, 
grew famous for his practice, and was the chief physician 
in London from the year 1660 to 1670, at which period he 
began to be disabled by the gout. He died in 1689. His 
works, written in the Latin language, are highly esteemed 
both at home and abroad. They have often been reprint- 
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nor’s house, with its beautiful domain in front ornamented  Syene 
by large trees of the finest foliage, with a fine shrubbery in l 
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Sydney. ed, and have been translated into various languages. Sy- 
~~~" denliam was famous for his cool regimen in the small pox, 


for giving the bark after the paroxysm in agues, and for 
his use of laudanum. He regulated his practice more by 
his own observations and inquiries, than by the method 
either of his predecessors or contemporaries. 

SYDNEY, the capital of the British settlements in New 
South Wales, situated about seven milcs from the mouth of 
Port Jackson, in a cove of the same name, which is a most 
capacious natural basin, having a depth of water to allow the 
approach of the largest ships to the very sides of the rocks, 
and being perfectly secure against any wind. Sydney 
Cove is formed by two ridges running out into the harbour ; 
the one to the left terminating in Bennilong’s Point, on the 
low extremity of which stands Fort Macquarrie, with its cas- 
tellated martello towers; and that to the right in Dawe’s 
Point, with a fort bearing that name, which in like manner 
occupies its extremity. Down the hollow between these 
ridges a small rill trickles slowly into the head of the cove, 
in the rocky sandstone bed of whicli tanks have been cut 
to retain the water during the summer droughts, which in- 
sures a supply during that dry season. Along this hollow, 
for upwards of a mile, in a westerly direction, extends the 
main thoroughfare, George Street, which all the other streets 
either run parallel to or intersect ; the town thus occupying 
the whole of the hollow, and creeping up the gradual as- 
cents on each side. Near the harbour, where the ground is 
valuable, the houses are usually contiguous ; but, generally 
speaking, the better houses in Sydney are built in the cottage 
style, of white freestone, or of brick plastered and white- 
washed, one or two stories high, with verandahs in front, and 
enclosed by a neat wooden paling lined occasionally with 
geranium hedges, and having generally a commodious gar- 
den behind. The streets are wide and well lighted. Until the 
administration of Governor Macquarrie, little or no attention 
had been paid to the laying out of the streets. He succecd- 
ed however, in establishing a more perfect regularity ; and 
the town is now on the whole regularly built, and has a light 
and airy appearance. It contains the parish churches of 
St Philip and St George; also a Presbyterian kirk, a Method- 
ist and a Catholic chapel, a male orphan school endowed 
by the government, and a benevolent asylum supported by 
individuals. It has two steam flour-mills, three water-mills, 
and four wind-mills in the immediate vicinity ; while nume- 
rous breweries are scattered through the town. There are 
several hotels, which are elegant and well kept. 

The ridge on the left is successively crowned by the lofty- 
looking buildings of the horse-barracks, the colonial hospi- 
tal, the convict-barracks, and a fine Gothic Catholic chapel ; 
beyond which lies the promenade of Hyde Park, flanked 
towards the town by a row of pretty cottages, and towards 
the country by a high brick-walled garden appertaining to 
the government. On the ridge to the right of the cove, 
rows rising above rows of neat white cottages are seen, over- 
looked by Fort Philip with its signal-post and telegraphic 
appendages; also in the same line the military hospital and 
wind-mill, St James’s Church, the Gothic Presbyterian kirk ; 
and beyond thesc the military barracks, forming threc 
fourths of a large square, and opening to George Street 


with an extensive green plot in the centre for the purposes” 


of parade. The convict-hospital, with the officers’ apart~ 
ments and store-rooms, perched upon the most prominent 
ridge to the left of the cove, consists of three two-story 
buildings of frecstone ranged in a line, and surrounded by a 
high wall. At the colonial dock-yard on the right of the 
cove, all the government-vessels load and unload, and are 
repaired. The timber-yard is a range of workshops form- 
ing a squarc to the left of George Street, near the guard- 
house, where are employed the government carpenters, 
blacksmiths, and other mechanics. A few hundred yards 
from the head of the cove, towards the left, stands the gover- 


the back-ground ; the whole occupying a space from beyond 
the head of the cove to near Bennilong’s Point. Between 
the domain and the cove an agreeable walk has been formed, 
chiefly in the solid rock, which has become a favourite Sun- 
day walk. A commodious market-house stands upon the 
right of George Street, beyond the military barracks, which 
is abundantly supplied with provisions of every description, 
with butcher-meat and poultry, besides maize, wheat, pota- 
toes, pease, carrots, turnips, cabbages, and fruit. Fish are 
also abundant, being caught with hooks and lines by the 
natives, and disposed of to retailers. Oysters abound on all 
the tide-rocks, and are sold at a shilling a quart. Cray- 
fish, lobsters, and prawns are commonly found, while the 
little bays swarm with crabs. The whole is placed under the 
charge of the clerk of the market, under whose authority 
good order is maintained. On the market-days all kinds 
of showy wares are displayed for sale. 

Sydney is divided into six police districts, with a lock-up- 
house, and a nightly watch, by whose vigilance great quiet- 
ness is maintained. There are delightful promenades and 
drives in the vicinity of the town, and abundance of gigs 
and riding-horses may be hired at 15s. and 10s. a day. A 
four-horse coach runs twice a day, and a caravan once, be- 
tween Sydney and Paramatta, a distance of fifteen miles ; 
and another thrice a week to-Liverpool, twenty-one miles ; 
while a third proceeds from Paramatta to Windsor, twenty- 
three miles, three times a week. Sydney contains several 
good public schools for the youth of both sexes, and other 
seminaries for those more advanced, which are well attended 
to, and in which education may be obtained on reasonable 
terms. ‘The population is rapidly increasing with the pro- 
gress of the colony. About the year 1810 it amounted to 
7000. The following is the census in 1836, as laid before 
parliament :—Males 9179, convicts 2932; females 7032, 
convicts 586 ; total, 19,729. Long. 151. 25. E. Lat. 33. 
15. S. (F-) 

SYENE, an ancient city of Egypt, situated, according to 
Mr Bruce, in north latitude 24° 0/ 45". Pliny and Strabo 
both say that it lay directly under the tropic of Cancer. 
Syene is remarkable for being the place where the first at- 
tempt was made to measure the circumference of the earth. 
This was done by Eratosthenes, whom Ptolemy Euergetes 
had invited from Athens to Alexandria. In this attempt 
two positions were assumed, namely, that Alexandria and 
Syene were exactly 5000 stadia distant from each other, 
and that they were precisely under the same meridian. 
Both these positions are denied by Mr Bruce, who on this 
subject has made many observations which our limits will not 
allow us to notice. He states that there is at Asum an 
obelisk erected by Ptolemy Euergetes, the patron of Era- 
tosthenes, without hieroglyphics, directly facing the south, 
with its top first cut into a narrow neck, then spread out 
like a fan into a semicircular form, with pavements curi- 
ously levelled to receive the shade, and make the separa- 
tion of the true shadow from the penumbra as distinct as 
possible. This is supposed by Mr Bruce to have been con- 
structed with a design to vary the experiment of Eratos- 
thenes with a larger radius; and the inquiry concerning 
the dimensions of the earth, in our author’s opinion, was 
the occasion of many obelisks being erected in this king- 
dom ; a demonstration of which is, that the figure of the top 
is varied; being sometimes very sharp, and sometimes a 
portion ofa circle, in order to get rid of the great impedi- 
ment arising from the penumbra, which makes it difficult 
to determine the length of the shadow with precision. It 
is now called Assouan. 

SYLAH, a large fortified town of Hindustan, in the pro- 


vince of Gujerat. It belongs to a Hindu chief, who is tri- 
butary to the Guicowar. 
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Sylle SYLLA, Lucius Corneztius, a Roman memorable for 
i his vices and cruelties, and for relinquishing the dictator- 
Symma- ship two years after he had compelled the people to elect 
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the edition printed by J. Schott, Argent. 1510, 4to. The Sympathy 
subsequent impressions include 965, divided into ten books. \ 
The next edition was printed by Froben, Basil. 1549, 8vo. Symphony. 


cnus. 


him. See Roman History. 

SYLLABLE, in Grammar, one or more letters pro- 
nounced by a single impulse of the voice, forming a com- 
plete sound, and constituting a word or a part of a word. 
No single letter except a vowel can form a syllable. The 
longest syllable in the English language is the word strength. 
The most natural way of dividing words into syllables is, 
to separate all the simple sounds of which any word con- 
sists, so as not to divide those letters which are joined close 
together according to the most accurate pronunciation. 

SYLLABUS, in matters of literature, denotes a table of 
contents, or an index of the chief heads of a book or dis- 
course. 

SYLLOGISM, in Logic, an argument or term of rea- 
soning, consisting of three propositions, of which the first two 
are called premises, the last, the conclusion. 

SYMBOL, a sign or representation of something moral, 
by the figures or properties of natural things. Hence sym- 
bols are of various kinds; as hieroglyphics, types, enigmas, 

arables, fables, &c. 

SYMMACHUS, Quintus AURELIUS, a Latin writer of 
high reputation during his own time, was born at Rome, 
being the son of Lucius Avianus Symmachus, who became 
prefect of the city in the year 364. The son was carefully 
initiated in the learning of the age, and soon distinguish- 
ed himself by his talents and eloquence. He became pro- 
consul of Africa in 370, and prefect of the city in 384. 
He likewise appears to have filled the office of pontifex. 
While he held that of prefect, he addressed to Valentinian 
II., Theodosius, and Arcadius, an elaborate epistle, urging 
the restoration of the pagan rites and observances. This 
application produced no effect, but his zeal for the ancient 
superstition was still unabated ; and in 388 or 389, when 
congratulating Theodosius, he again, in the name of the 
senate, entreated him to restore the altar of Victory to the 
senate-house. Bunt the emperor, who had a more personal 
reason for being dissatisfied with his conduct, on account of 
his favourable sentiments towards the usurper Maximus, 
sent him into exile at a great distance from Rome. His 
disgrace does not however appear to have been lasting; for 
he was nominated consul in the year 391. He survived 
Theodosius, and was employed by his sons Arcadius and 
Honorius. 

Symmachus is chiefly known to posterity as the author 
of ten books of Epistles, which reflect some light on the 
history of that era. He seems to have chosen Pliny as his 
model; but he belongs toa very inferior age of Latinity, and 
has a due share of the quaintness and affectation by which 
it is generally characterized. His relatio in favour of pa- 
ganism (lib. x. epist. lxi.) produced a refutation from Am- 
brose bishop of Milan, who on that subject addressed two 
epistles to Valentinian. He was likewise assailed by Pru- 
dentius, who composed a poem in two books “ Contra Sym- 
machum Preefectum Urbis.” Of the literary merit of his 
adversary, the Christian poet has expressed the highest ad- 
miration : 


O linguam miro verborum fonte fluentem, 
Romani decus eloquii, cui cedat et ipse 
Tullius, has fundit dives facundia gemmas. 

Os dignum eterno tinctum quod fulgeat auro, 
Si mallet laudare Deum, cui sordida monstra 
_Preetulit, et liquidam temeravit crimine vocem. 


The Epistole of Symmachus are said to have been print- 
ed before the close of the fifteenth century, and other very 
early editions are mentioned. Only 317 epistles appear in 


An edition, illustrated with notes, was afterwards prepared 
by Juretus, Paris. 1580, 1604, 4to. To the annotations of 
this editor, Lectius added his own, Genev. 1587, 1599, 8vo. 
The text of Lectius is preferable to that of Juretus. An- 
other edition, accompanied with notes, was published by 
Scioppius, Mogunt. 1608, 4to. These notes he was ac- 
cused of having pilfered from the papers of Giphanius.! 
The next editions of Symmachus were those of Pareus, 
Neapoli Nemetum, 1617, 1628, Francof. 1642, 8vo. He 
added a “ Lexicon Symmachianum,” and “ Electa Sym- 
machiana.” We have only to mention another edition, 
Lugd. Bat. 1653, 12mo. Of the orations of Symmachus 
some fragments were discovered in the Ambrosian Library 
at Milan by the indefatigable Angelo Mai, and by him have 
been communicated to the public, under the title of “ Q. 
Aurelii Summachi, V. C. octo Orationum ineditarum partes. 
Invenit notisque declaravit Angelus Maius, Bibliothece 
Ambrosian a Linguis Orientalibus. Accedunt addita- 
menta quedam.” Mediolani, 1815, 8vo. (X.) 

SYMPATHY, an agreement of affections and inclina- 
tions, or a conformity of natural qualities, humours, and 
temperaments. Sympathy also denotes the quality of be- 
ing affected by the affection of another, and may subsist 
either between different persons or bodies, or between dif- 
ferent parts of the same body. It is either similar or dis- 
similar; similar when the affection or action in the sym- 
pathiser is similar to the affection or action in the sympa- 
thant, and dissimilar when these are different. Sympathy, 
too, is often an imitative faculty, sometimes involuntarily, 
frequently without consciousness. Thus we yawn when 
we see others yawn, and are made to laugh by the laugh- 
ing of another. 

SYMPHEROPOLE, the capital city of the Russian 
province of Krimea. It stands on the southern part of the 
peninsula, about twenty miles from the sea, in a fine valley 
at the base of the Tauridan Mountains; on the small river 
Salghir. It was the residence of the khans or chiefs of 
the peninsula till it was seized by the Russians. It now 
consists of two parts; the European part, built since 1783 
by the Europeans, and the Tartar or Asiatic part, which, 
till very lately, consisted of structures in the peculiar fashion 
of the natives. The new town displays wide streets ; and, 
besides the crown buildings, the houses of the governor and 
vice-governor, the police, the hospital, and the barracks, 
there is aconsiderable number of handsome edifices. The 
cathedral is yet unfinished, though a large sum has been ex- 
pended on it. It is on the spot where Suwarof gained a 
great victory over the Turks. The city is now said to con- 
tain about 10,000 inhabitants, its prosperity having in- 
creased within the last twenty years. 

SYMPHONY (ltal. Sinfonia). Anciently this word 
had various musical meanings. It now usually signifies a 
piece of instrumental music for an orchestra, consisting of 
several movements, and generally performed in a concert- 
room. The overture differs from the symphony chiefly in 
the smaller number of its movements, seldom containing 
more than a short, slow, introductory movement, and an 
allegro, and being used at the beginning of an opera or a 
ballet. The word symphony is also used to signify an in- 
strumental passage which usually introduces a piece of vo- 
cal music, or is brought in at its close, or occurs during 
some pause of the voice. Haydn, Mozart, and Beethoven 
have produced the finest models of the orchestral sym- 
phony in point of originality, beauty, ingenious construc- 
tion, and skilful instrumentation. For clearness of design 


3 Fabricii Bibliotheca Latina, tom. ili. p. 208. edit. Ernesti. 
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and breadth of effect, Haydn’s symphonies still remain un- 
rivalled. 

SYMPLOCE, ovgrdox4, in Rhetoric, a figure, where the 
same word is repeated several times in the beginning and 
end of a sentence, including the Anaphora and Epitrophe. 
Thus, “ Quis legem tulit? Rullus. Quis majorem po- 
-puli partem suffragiis privavit? Rullus. Quis comitiis pra- 
fuit ? Idem Rullus.” 

SYMPOSIARCH, in Antiquity, the director or manager 
of an entertainment. This office was sometimes performed 
by the person at whose charge the entertainment was pro- 
vided, sometimes by another named by him; and at other 
times, especially in entertainments provided at the com- 
mon expense, he was elected by lot, or by the suffrages of 
the guests. 

SYNARESIS, Contraction, in Grammar, a figure by 
which two syllables are united in one; as vemens for ve- 
hemens. 

SYNAGOGUE, among the Jews, is a place where that 
people met to worship God. Authors are not agreed about 
the time when the Jews first began to have synagogues. 
Some suppose them as old as the ceremonial law, and others 
fix their beginning to the times after the Babylonish cap- 
tivity. They erected synagogues not only in towns and 
cities, but also in the country, especially near rivers, that 
they might have water for their purifications and ceremo- 
nial washings. No synagogue was built in any town un- 
less there were ten persons of leisure in it; but there might 
be many in one town, or in one quarter of a town, pro- 
vided it was very populous. Jerusalem is said to have con- 
tained 480. The chief things belonging to a synagogue 
were, 1. the ark or chest, made after the model of the ark 
of the covenant, containing the Pentateuchs 2. the pulpit 
and desk in the middle of the synagogue, in which he that 
was to read or expound the law stood ; 3. the seats or pews 
for the people; 4. the lamps to give light at evening ser- 
vice, and the feast of dedication ; 5. rooms or apartments 
for the utensils and alms-chest. The synagogue was go- 
verned by a council or assembly, over whom was a presi- 
dent, called the Ruler of the Synagogue. These are some- 
times called Chiefs of the Jews, the Rulers, the Priests or 
Elders, the Governors, the Overseers, the Fathers of the 
Synagogue. Their business was to punish the disobedient, 
by censures, by excommunication, or by penalties, such as 
fines and scourging ; to take care of the alms, which are 
frequently called by the name of righteousness. The chief 
ruler, or one of the rulers, gave permission to read and ex- 
pound the law, and appointed who should do it. In every 
synagogue there were several ministers, who had different 
offices assigned to them. Service was performed three times 
a day, namely, in the morning, in the afternoon, and at 
night. At the time of morning sacrifice, evening sacrifice, 
and after the evening sacrifice on Monday, Thursday, and 
Saturday, there was a more forcible obligation upon the 
people to attend than upon the other days. 

SYNALOEPHA, in Grammar, a contraction of sylla- 
bles, performed principally by suppressing some vowel or 
diphthong at the end of a word, on account of another vowel 
or diphthong at the beginning of the next. As, ill’ ego, for 
alle ego, &c. 

Conticuer’ omnes intentiqu’ ora tenebant. 

It is called by the Latins collisio. 

SYNCELLUS, or Sinceuuvs, an ancient officer in the 
family of the patriarchs and other prelates of the eastern 
church. The word, in the corrupt Greek, olynedros, sig- 
nifies a person who lies in the chamber with another; a 
_chamber-fellow, or chum. The syncellus was an ecclesias- 
tic, who lived with the patriarch of Constantinople, to be a 
witness of his conduct; whence it is that the syncellus was 
also called the patriarch’s eye, because his business was to 
observe and watch. The other prelates had also their syn- 
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celli, who were clerks living in the house with them, and 
even lying in the same chamber, to be witnesses of the pn- 
rity of their manners. The office afterwards degenerated 


‘into a mere dignity; and there were made syncelli of 


churches. At last, it became a title of honour, and was 
bestowed by the emperor on the prelates themselves ; whom 
they called pontifical syncelli, and syncelli Augustales. 

SYNCHRONISM denotes the happening of several 
things at the same time. 

SYNCOPATION, in Music. See Siur. 

SYNCOPE, Faintine; a deep and sudden swooning, 
during which the vital functions are suspended. 

Syncope, in Grammar, an elision or retrenchment of a 
letter or syllable out of the middle of a word, as caldus for 
calidus. 

SYNDIC, an officer, in divers countries, intrusted with 
the affairs of a city or other community, who calls meetings, 
makes representations and solicitations to the ministry, ma- 
gistracy, &c. according to the exigency of the case. 

SYNECDOCHE, in Rhetoric, a kind of trope frequent 
among orators and poets. 

SYNECPHONESIS, in Grammar, a coalition, by which 
two syllables are pronounced as one ; being much the same 
as SYNALOEPHA and SYNRESIS. 

SYNOD, in Astronomy, a conjunction or concourse of 
two or more stars or planets, in the same optical place of 
the heavens. 

Synop signifies also a meeting or assembly of ecclesias- 
tical persons to consult on matters of religion. 

SYNODALS, or SyNnopizEs, were pecuniary rents (com- 
monly of two shillings), paid to the bishop, or archdeacon, 
at the time of their Easter visitation, by every parish priest. 
They were thus called, because usually paid in synods. For 
the same reason, they are sometimes also denominated sy- 
nodalica ; but more usually, procurations. 

SYNODICAL, something belonging toa synod. Thus, 
synodical epistles are circular letters written by the synods 
to the absent prelates and churches; or even those general 
ones directed to all the faithful, to inform them of what had 
passed in the synod. 

SYNOECTIA, in Grecian antiquity, a feast celebrated at 
Athens in memory of Theseus’s having united all the petty 
communities of Attica into one single commonwealth, the 
seat of which was at Athens, where all the assemblies were 
to be held. This feast was dedicated to Minerva; and, ac- 
cording to the scholiast on Thucydides, it was held in the 
month Metagitnion. 

SYNONYMOUS is applied to a word or term that has 
the same import or signification with another. Several 
works have been composed for the express purpose of ex- 
plaining synonymous words. In 1777 a work was published 
on the Latin synonymes at Paris by M. Gardin Dumesnil. 
The Abbé Girard published one on the synonymous terms 
of the French language many years ago. Another was pub- 


lished on the same subject in the year 1785 by the Abbé 


Roubaud. An account of the English synonymes was pub- 
lished by an anonymous author in 1766. -This work is a 
close imitation, and in some parts a literal translation, of 
Girard’s “ Synonymes Francois.” A rambling work, abound- 
ing with errors, was published by Mrs Piozzi, under the 
title of “ British Synonymy.” Lond. 1794, 2 vols. 8vo. A 
much better book, more recently published, by Mr Crabb, 
is entitled “ English Synonymes explained.” Lond. 1816, 
S8vo. Lond. 1826, 4to. 

SYNTAX, in Grammar, the proper construction or due 
disposition of the words of a language into sentences and 
phrases. 

SYNTHESIS, in Logic, denotes a branch of method, 
opposite to analysis. In the synthesis ur synthetic method, 
we pursue the truth by reasons drawn from principles before 
established or assumed, and propositions formerly proved ; 


| 
! 
Sytichro}} 


nism |] 


| ij 
Synthesis} 


Ss Y R 


thus proceeding by a regular chain, till we come to the con- 
i] clusion. Such is the method in Euclid’s Elements, and 
pae most demonstrations of the ancient mathematicians, which 
proceed from definitions and axioms, to prove propositions, 
&c. and from those propositions proved to prove others. 
. This method we also call composition, in opposition to ana- 
. lysis or resolution. 
| SYRA, an island in the Grecian archipelago, classed 
among the Cyclades, anciently called Syros. ‘The south- 
west point of the island is north-east from Serpho-Poulo 
about five leagues, and the summit of its high land, which 
| is towards the east, is in longitude 24° 55! 13” east, and la- 
titude 37° 28’ 56" north. It is three leagues long from north 
to south, and about one league and a half in breadth. It is 
mountainous and destitute of wood ; but being well watered 
and well cultivated, produces barley, wine, figs, cotton, 
olives, and a small portion of wheat. There is a good har- 
bour on the eastern side, very secure for vessels of an easy 
draught, and where two or three frigates might find shel- 
ter. The land has a very picturesque appearance from this 
harbour, near to which is the town, reaching half way down 
the side of a conical hill. The whole inhabitants are cal- 
culated to be about 2000, mostly adhering to the Roman 
Catholic church. 
kt what SYRACUSE, a celebrated city of Sicily, and once the 
me built. capital of the island. According to Thucydides and Strabo, 
it was built by Archias, one of the Heraclide, who came 
from Corinth into Sicily in the second year of the 11th 
Olympiad, and derived its name from a neighbouring marsh 
nanied Syraco. What form of government first prevailed 
in the city, is not known. Many have supposed it original- 
ly to have been governed by kings: but if this was the 
case, the monarchical government continued only for a very 
short time; since Aristotle, Diodorus Siculus, and Justin, 
mention it as being very early subject to a democracy. 
The history is obscure and unimportant till the time of 
Gelon, when Syracuse first began to make a conspicuous 
figure. . 

Gelon was born in the city of Gela in Sicily, of the fa- 
mily of Telines, who had been created priest of the infernal 
gods. He signalized himself in a war carried on against 
the Syracusans, by Hippocrates, tyrant of. Gela, whom he 
defeated in a pitched battle. Having thus become very 
powerful among his countrymen, he soon found means to 
seize on the sovereignty for himself. In a short time, hav- 
ing put himself at the head of some Syracusan exiles, he 
marched towards that place, where he was received with 
loud acclamations, and obtained possession of the city. 

In order to people the capital of his new dominions, Ge- 
; lon first demolished the neighbouring city of Camarina, and 
transplanted the inhabitants to Syracuse. Soon afterwards, 
entering into a war with the Megareans, he defeated them, 
| took and razed their cities, and in like manner transplanted 
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the people. Syracuse thus became powerful, and full of 
inhabitants ; and the friendship of Gelon was courted both 
by Athens and Lacedzemon at the time of the Persian in- 
vasion. In the mean time the Carthaginians had entered 

that the former should attack those of the Greek name in 
Sicily and Italy, in order to divert them from assisting each 
‘Defeats theother. Sicily was accordingly invaded by the Carthaginians 
on with a vast army; but they were utterly overthrown by 
jlakes i. Gelon, as is related under the article CartHace. After 
‘itle of _ this victory, the people out of gratitude obliged him to as- 
sing. sume the title of king, which till that time he had refused. 

A decree also passed by which the crown was settled on 

his two brothers Hiero and Thrasybulus after his death. 
lis exeel- The new king, instead of keeping his subjects in greater 
*utTelgn. awe, studied to make them happy, and was the first man 

who became more virtuous by being raised to a throne. 

He was particularly famous for his honesty, truth, and sin- 


into a treaty with the Persians; by which it was agreed,’ 


os YT 55 


cerity; is said never to have wronged the meanest of his Syracuse. 
subjects, and never to have made a promise which he did =~" 
not perform. 

Gelon died in the year 471 B.c. after having reigned three Gelon dies, 
or four years; and was succeeded by his brother Hiero, "4 is suc- 
whose character is differently drawn by different historians. ee Py 
He is highly celebrated in the odes of Pindar; and it isy. ¢ 47}. 
certain that his court was the resort of men of wit and learn- 
ing, to whom he behaved in the most courteous manner and 
with the greatest liberality. 

In 459 8. c. Hiero was succeeded by Thrasybulus; who Thrasybu- 
proving a tyrant, was in ten months dethroned, and a po-14s, 4 ty- 
pular government restored, which continued for the space '"*- 
of fifty-five years. 

About this time the Syracusans entered into a war with The Siculi 
the Siculi, which terminated in the total subjection of the Subdued. 
latter ; after which Syracuse became so powerful, that it in 
a manner gave law to the whole island. The Greek cities 
indeed enjoyed a perfect liberty, but they all acknowledged 
Syracuse as their metropolis. By degrees, however, the lat- 
ter began to assume such an authority over them as was 
totally inconsistent with liberty ; and this occasioned many 
wars, which involved them in much distress and danger. 

They began with the Leontines, whose territory they laid 

waste, and reduced their city to great straits. Leontini Syracuse 
was an Athenian colony; and this furnished the Athenians, vaded by 
who had already meditated the conquest of Sicily, with a 
pretence to attack the Syracusans with their whole force. ijt suecess. 
Under colour of assisting their countrymen, therefore, they 

sent a fleet of 250 sail to Sicily ; but the Leontines, sen- 

sible that their preterded allies aimed at nothing less than 

the conquest of the whole island, concluded a peace with 
Syracuse; and the disappointed Athenians vented their 

rage on those who had advised and conducted the expedi- 

tion. 

During the continuance of the popular government, the 
Syracusans took part in the long war between Athens and 
Sparta. This war was scarcely ended, when a new and for- New inva- 
midable invasion by the Carthaginians took place ; but the ca alee 
event of that expedition was as unfortunate to the Cartha- -.) “8 
ginians as the former had been. In the mean time,acon- 
siderable revolution had happened in Syracuse. The city 
of Agrigentum had been taken by the Carthaginians ; and 
of the few inhabitants who escaped, some fled to Syracuse, 
where they accused the Syracusan commanders of having 
betrayed the city into the hands of the enemy. Dionysius, Rise of 
a man of great valour and address, but who had become Dionysius. 
very obnoxious to the populace, took this opportunity of at- 
tempting to retrieve his credit. He therefore supported the 
accusations brought against his countrymen by the Agri- 
gentines, and even impeached the magistrates as having a 
secret intelligence with the enemy, and attempting to intro- 
duce an oligarchy. As his speech was entirely levelled 
against the more wealthy, it was very agreeable to the 
poorer citizens : the commanders were instantly degraded; 
and others, among whom was Dionysius, were appointed. 

Having once gained this point, he began to consider how 
he might effect the dismission of his colleagues. For this 
purpose, he never joined in any council of war with the 
other commanders, nor imparted to them his resolutions, 
giving out that he could not trust them, and that they had 
more regard for their own interest than the welfare of their 
country. But while he was proceeding in this manner, the 
more prudent part of the citizens, perceiving what he aim- 
ed at, complained of him to the senate and magistrates, and 
fined kim as a disturber of the public peace. According to 
the laws, the fine was to be paid before he could speak in 
public, and the circumstances of Dionysius did not allow 
him to discharge it. In this dilemma he was assisted by 
Philistus the historian, a man of great wealth, who not only 
paid this fine for him, but encouraged him to speak his 
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Syracuse. mind frecly, as it became a zealous citizen to do, promising 
—~.— to pay all the fines which should be imposed upon him. 

Being extricated out of this difficulty, Dionysius next 
proceeded, with all the cloquence of which he was master, 
to inveigh against those who by means of their power or 
interest were able to oppose his designs, and by degrees 
brought them into discredit. His next scheme was to get 
those exiles recalled whom the nobility had banished at dif- 
ferent times; as thinking that they would support him with 
all their power, as well out of gratitude, as out of hatred to 
the opposite party. Having likewise gained this point, he 
next found means to ingratiate himself with the soldiery to 
such a degree that, under pretence of taking proper mea- 
sures for resisting the Carthaginians, he was chosen com- 
mander in chief, with absolute and unlimited power. This 
was no sooner done than, pretending his life was in dan- 
ger, he selected 1000 men for his guard, whom he attached 
to his interest by great promises. As no person durst now 
oppose him, he possessed himself of the capital, where all 
the arms and provisions were kept ; after which he publicly 

who be- took the title of king of Syracuse in the year 404.8.c. The 
comes king Syracusans did not tamely submit to their new master ; but 
of Syra- Dionysius managed matters so well, that their frequent re- 
gh 404, Volts answered no other purpose than more certainly to en- 
he "tail slavery on themselves ; and he was allowed to possess 
the throne without much opposition till his death, which 
happened in the year 366 B.c. 

On the death of Dionysius, he was succeeded by his son, 
likewisc called Dionysius. He was naturally of a mild and 
peaceable temper, averse to cruelty, and inclined to learn- 
ing; but his father, to whom all merit, even in his own 
children, gave umbrage, stifled as far as possible his good 
qualities by a mean and obscure education. He no sooner 
ascended the throne, than Dion, brother to Aristomache, 
wife of the elder Dionysius, undertook to correct the faults 
of his education, and to inspire him with thoughts suitable 
Put under to the high station in which he was placed. For this pur- 
the care of nose he sent for the philosopher Plato, under whose care 
eam he immediately placed the young king. This instantly pro- 
Hibs duced a reformation on Dionysius ; but the courtiers, dread- 
whom he ing the effects of the philosopher’s instructions, prevailed 
banishes. on him to banish Dion, and to keep Plato himself in a kind 

of imprisonment in the citadel. At last, however, he set 
him at liberty; and Plato then returned to his own coun- 
try. 

Dion, in the mean time, visited several of the Grecian 
cities, and at last took up his residence in Athens ; but the 
honours which were everywhere paid him raised such jea- 
lousies in the breast of the tyrant, that he stopped his reve- 
nue, and caused it to be paid into his own treasury. Ina 
short time Dionysius again sent for Plato; but, finding it 
impossible to dissolve the friendship between him and Dion, 
disgraced, and placed him in a very dangerous situation, in 
the midst of assassins who hated him. Not daring, how- 
ever, to offer him any violence, he allowed him soon after 
to depart ; revcnging himself on Dion, whose estate he sold, 
and gave his wife Arete in marriage to Timocrates, one of 
his flatterers. 

Dion raises Dion now resolved to revenge himself on the tyrant for 
troops for the many injuries which he had sustained, and at once to 
ara deliver his country ftom the oppression under which it 
‘ groaned. He began with raising foreign troops privately, 

by proper agents, for the better execution of his design. 

Many Syracusans of distinction entered into his scheme, 

and gave him intelligence of what passed in the city; but 

of the exiles, of whom there were upwards of 1000 dispersed 

up and down Greece, only twenty-five joined him; so much 

were they awed by the dread of the tyrant. The troops 

were assembled at the island of Zacynthus, in number only 

about 800; but who had all been tried on many occasions, 

were well disciplined, and capable of animating by their 
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example the forces which Dion hoped to find in Sicily. Syracuse 
When they were about to sail, Dion acquainted them with 
his design, the boldness of which at first occasioned among 
them no small consternation ; but he soon removed their 
fears, by telling them that he did not lead them as soldiers, 
but as officers, to put them at the head of the Syracusans 
and all the people of Sicily, who were ready to receive them 
with open arms. Having then embarked in two small trad- 
ing vessels, they arrived in twelve days at Cape Pachynum, 
near Syracuse. They at length reached the port of Minoa, 
not far from Agrigentum, and here they received intelli- 
gence that Dionysius had set sail for Italy, attended by a 
fleet of eighty galleys. Dion now resolved to take advan- 
tage of the tyrant’s absence, and immediately proceeded to 
Syracuse. On his march he prevailed on the inhabitants 
of Agrigentum, Gela, Camarina, and other cities, to join 
him. As soon as he entered the territories of Syracuse, Enters 
multitudes flocked to him ; and as nobody appeared to op- Syracuse 
pose him, he boldly entered the city, where he quickly found without 
himself at the head of 50,000 men. As soon as he had °PPostHo 
landed in Sicily, Timocrates, to whom his wife Arete had 
been given by Dionysius, and to whom the care of the city 
had been left, despatched a courier to let the tyrant know the 
danger to which he was exposed. Dionysius was, however, 
accidentally prevented from receiving a timely account of 
Dion’s arrival ; so that when he entered the citadel by sea, 
seven days after Dion’s arrival, he found his affairs in a des- 
perate situation. Upon this he liad recourse to artifice ; Dionysiy 
and having amused the Syracusans by a feigned negociation, 'rives, 
until he observed that they kept a negligent guard, he at-1s oe 
tacked them all at once with such fury, that he had almost defeatedy 
taken the city. But Dion encouraged the soldiers by his 
example so much, that he at last obtained a complete vic- 
tory; for which they presented him with a crown of gold. 
It was not long, however, before the ungrateful Syracusans Ingratity 
began to think of conferring quite different rewards on their of the 8} 
benefactor. Dionysius had the address to render him sus- TCUs@n4)) 
pected by the multitude ; at the same time that Heraclides, — 
an excellent officer, but a secret enemy to Dion, did all that 
lay in his power to sink his credit. Dionysius was soon ob- 
liged to fly into Italy, but left Heraclides to oppose Dion. 

Dion at length obtained possession of the city, and He- 
raclides having submitted to him, was received into favour ; 
but as his seditious and turbulent behaviour still continued, 
Dion at last gave orders to put himtodeath. This action, Dion be 
however necessary, so affected the mind of Dion, that he comes 1) 
became melancholy ; and ever after imagined himself hannt- lene 
ed by a frightful spectre, resembling a woman of gigantic area 
stature, with the haggard looks and air of a fury. Ina short 
time after he lost his life, through the treachery of Calip- 
pus, or Gylippus, who pretcnded to be his intimate friend, 
and who immediately after caused his wife and sister to be 
carried to prison. Calippus having removed Dion, soon 
made himself master of Syracuse, where he committed all 
manner of crueltics; but he was driven out, and forced to fly 
to Rheginm, where he was murdered by the same dagger 
which had killed Dion. In 350 8. c. Dionysius again made Dionysi} 
himsclf master of Syracuse ; and being exasperated by his restoret 
past misfortunes, became more tyrannical than ever. The 
Syracusans first had recourse to Icetas, tyrant of Leontini ; 
but as the Carthaginians took this opportunity to invade 
them with a powcrful fleet and army, they were obliged to 
apply to the Corinthians. By them Timoleon, a celebrated 
commander, was sent to the assistance of the Syracusans, 
whom he found in a very distresscd situation ; Icetas being 
master of the city, the Carthaginians of the harbour, and 
Dionysius of the citadel. As all parties were equally the Surrenq 
enemies of Dionysius, he found it impossible to resist, and to Tim 
therefore surrendered himself to Timoleon, by whom he was keel 
sent to Corinth; where at last he was reduccd to the ne-.- 1: 
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syracuse. After the expulsion of the tyrant, Timoleon withdrew to 

—,— Catana, leaving only 400 Corinthians, under the command 

of an experienced officer named Leon, to guard the citadel. 

These were immediately besieged by Icetas and the Car- 

thaginians, but. Timoleon found means to relieve them in 

cowardice Spite of all opposition ; and having disperscd emissaries 

of the Cat-through the army of Mago the Carthaginian general, ex- 

thaginians horting the mercenary Greeks to forsakc him, he was so 

much intimidated, that in spite of all the remonstrances 

which Icetas could make, he set sail for Africa, leaving his 

colleague to carry on the war in the best manner he could. 

The day after the departure of Mago, Timoleon assault- 

ed the city so fiercely, that the troops of Icetas were driven 

from the walls, and the Corinthians became masters of the 

Citadel of place. Timoleon, by sound of trumpet, invited the inha- 

syracuse bitants to come and assist in demolishing the citadel and 

andother other castles, which he called the nests of tyrants ; after 

i 7 which he caused cdifices for the administration of justice 

i. "ieno- to be erected in the place where the citadel had stood. He 

icon. found the city in a most miserable condition; for many 

having perished in the wars and seditions, and others having 

fled to avoid the oppression of tyrants, Syracuse, once so 

wealthy and populous, was now become almost a desert ; 

insomuch that the horses were fed on the grass which grew 

He repeo- in the market-place. ‘Timoleon supplied the city with in- 

plesthe habitants from Corinth and other cities of Greece, at the 

city. same time that great multitudes from Italy and the other 

parts of Sicily resorted thither. Timoleon distributed the 

lands among them; but sold the houses, and with the 

money arising from the sale established a fund for the sup- 

port of the poor. Having thus restored Syracuse, he next 

delivered all the Greek cities of Sicily from the tyrants who 

had taken possession of them, all of whom he put to death. 

After this he resigned his authority, and Icd a retired life, 

venerated in the highest degree by the Syracusans, and by 

Dies, and all the cities in Sicily. After his death he was honoured 

|'s honoured as a god; the expense of his funeral was defrayed by the 

asagod. hublic; sports, with horse-races and gymnastic exercises, 

were held annually on the day of his death ; and it was de- 

creed, that whenever the Syracusans were at war with the 
barbarians, they should send to Corinth for a gencral. 

For twenty years the Syracusans enjoyed the fruits of 
Timolcon’s victories; but new disturbances arising, in a 
short time another tyrant started up, who exceeded all that 
had gone before him in cruelty and other vices. This was 
the celebrated Agathocles, of whose exploits against the 
Carthaginians a full account is given under the article Car- 
THAGE. LHe was poisoncd by one Mcenon in the year 289 
B. C., after having reigned twenty-eight and lived ninety- 
five years. A succession of tyrants followcd, till at last the 
city, being held by two rivals, Tcenion and Sosistratus, who 
made war within the very walls, Pyrrhus king of Epirus 
was invited into Sicily, in order to put an end to these dis- 
tractions. He willingly complied with the invitation, and 
was everywhere received with loud acclamations, as the de- 
liverer, not only of Syracuse, but of all Sicily. As he hada 
fine army of 30,000 feot and 5000 horse, with a fleet of 
200 sail, he drove the Carthaginians from place to place, 
till he left them only the two strong posts of Eryx and Li- 
lybaum. The former of these he took by assault, and was 
himself the first man who mounted the walls, after having 
killed a great number of Africans with his own hand. The 
Mamcrtines, likewise, who had conquered a considerable 
part of the island, were everywhere defeated and driven 
ont, till at last they were shut up in the eity of Messana. 
The Carthaginians, alarmed at the rapidity of his conquests, 
sent ambassaders with proposals of peace upon very advan- 
tageons terms; but Pyrrhus, elated by the expectation of 
reducing tle whole island, refused to hearken to any terms 
unless they would instantly abandon it. So sanguine were 
his anticipations, that he caused his son to assume the title 
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of king of Sicily; but in the mean time, having displeased Syracuse 
the Sicilians by his arbitrary behaviour, they deserted from "~~~" 
him in such numbers that he was glad to set out for Italy, 

for which retreat the embassies he received from the Sam- 

nites, Tarentines, and other Italians, furnished him witli an 
honourable pretext. He embarked in the ships which he 

had brought with him from Italy, but was met at sea by 

the Carthaginians, who sunk seventy of his vessels, and dis- 

persed or took the rest, so that he saved himself in Italy 

with only twelve vessels, the poor remains of a fleet of 200 

sail. No sooner were the Mamertines apprised of his de- Syracuse 
parture, than they despatched a body of 18,000 men to ha- harassed by 
rass him after his landing. These having passed the straits — 
before him, posted themselves on the road which Pyrrhus ” 
must take in marching by land to Tarentum, and conceal- 

ing themselves atnong woods and rocks, attacked him un- 
expcctedly, and with great resolution. But Pyrrhus be 

haved on this occasion with his usual bravery. ‘The attack 

being madc on his rear, he hastened thither, and made a 
dreadful slaughter of the enemy, till a wound in the head 

obliged him to retire. 

After the departure of Pyrrhus, Hiero the son of Hic- Hiero cho- 
rocles, a descendant of Gelon, the first king of Syracuse, s¢” general 
was chosen general of the forces, along with another named Die . 
Artemidorus. The two generals had nothing more at heart forces. 
than to put an end to the confusion and disorder which 
reigned in the city; and with this view they entered it at 
the head of their forces. On this occasion Hiero discover- 
ed extraordinary talents for government. By mere dint 
of insinuation and address, without shedding blood or hurt- 
ing a single citizen, he calmed the minds of the people, re- 
conciled the factions, and so gained the affections of all, 
that he was invested with the whole civil as well as military 
power in the state. He soon afterwards married the daughter Is elected 
of one of the first citizens; and having distinguished him- inguet Eos 
self by his exploits against the Mamertines, was unanimous- Sc. eee 
ly elected king of Syracuse in the year 265 B. c. 

Some time after Hiero’s accession to thc throne, he again 
defeated thc Mamertincs, and reduced them to such straits 
that they were obliged to call in the Romans to their as- 
sistance. The consequences of this have been fully related 
under the articles Rome and Cartuace. Hiero, who had 
allied himself with the Carthaginians, being himself defeat- 
ed by the Romans, and finding his allies unable to protect 
him against the power of that republic, concluded an al- 
liance with them, and continued faithful to them even in 
the time ofthe second Punic war, when they were in the 
greatest distress. In his reign flourished the celebrated 
mathematician Archimedes, whose genius he employed in 
fortifying the city of Syracuse, by innumerable machines, 
in such a manner as rendered it absolutely impregnable to 
every method of attack known at that time. 

Hiero died about 211 B. c. and was succeeded by his Hierony- 
grandson Hieronymus ; but he imprudently forsook the ™"* 
counsels of his grandfather, and entered into an alliance 
with the Carthaginians. He was soon afterwards murdered, 
in consequence of his tyranny and cruelty; and the greatest 
disorders took place in the city, which Hannibal, though 
then in Italy, found means to foment, in hopes of keeping 
the Syracusans in his interest. ‘This indecd he effected ; 
but as his own affairs in Italy began to deeline, he could 
not prevent Marcellus from landing in Sicily with a formi- 
dable army, which the Sicilians had no means of resisting. 
Syracuse was soon invested ; but the machines invented by Syracuse 
Archimedes baffled all attempts to take it by assault. Thc invested. 
immense preparations which the consul had made for tak- 
ing the city by storm, could not have failed to accomplish 
his purpose, had the place been otherwise defended than by 
the genius of Archimedes. The Roman fleet consisted of 
sixty quinqucremes, besides a far greater number of other 
ships. The decks were covered with soldiers armed with 

H 


58 


Syracuse. darts, slings, and bows, to drive the besieged from the ram- 
—~v—~" parts, which on one side were washed by the sea, and to 
facilitate the approach to the walls. But a machine of 
Marcellus’s own invention, called a sambuca, was that on 
which he placed his chief reliance. The consul’s design 
was to bring his sambuca to the foot of the walls of Acra- 
dina; but while it was at a considerable distance (and it 
advanced very slowly, being moved only by two ranks of 
rowers), Archimedes discharged from one of his engines a 
vast stone, weighing, according to Plutarch’s account, 1250 
pounds, then a second, and immediately after a third, all 
which, falling upon the sambuca with a dreadful noisc, 
broke its supports, and gave the galleys upon which it 
stood such a violent shock that they parted, and the ma- 
chine which Marcellus had raised upon them with immense 


Incredible labour and expense was battered to pieccs. At the same 
etfects of time, several other machines, which were not visible with- 
the ma- gut the walls, and consequently did not lessen the confi- 
ek dence of the Romans in the assault, played incessantly upon 
des. their ships, and overwhelmed them with showers of stones, 


rafters, and beams pointed with iron, insomuch that Mar- 
cellus found it necessary to retire with all possible haste, 
and sent orders to his land forces to do the same; for the 
attack on the land side was attended with no better suc- 
cess, the ranks being broken and thrown into the utmost 
confusion by the stones and darts, which flew with such 
noise, force, and rapidity, that they struck the Romans with 
terror, and dashed all to pieccs before them. 

Marcellus, surprised, though not discouraged, at this ar- 
tificial storm, which he did not expect, held a council of 
war, in which it was resolved, the next day before sunrise, 
to advance close to the wall, and remain there. They were 
in hopes by this means to secure themselves against the ter- 
rible storm of stones and darts which fell on the ships when 
at a distance; but Archimedes had prepared engines which 
were adapted to all contingencies. When the Romans 
therefore had brought their ships close under the wall, and 
thought themselves well covered, thcy were unexpectedly 
overwhelmed with a new shower of darts and stones, which 
fell perpendicularly on their heads, and obliged them to re- 
tire with great precipitation. But they had no sooner re- 
moved to some distance, than a new shower of darts over- 
took them, which made a dreadful havock of the men, while 
stones of an immense weight, discharged from other ma; 
chines, either disabled or broke in pieces most of their gal- 
leys. This loss they sustained without being able to re- 
venge iton the enemy; for Archimedes had placed most of 
his engines behind the walls, and not only out of the reach, 
but even out of the sight, of the enemy; so that the Romans 
were repulsed with a dreadful slaughter, without seeing the 
hand that occasioned it. What most harassed them in the 
attack by sea, was a sort of crow with iron claws, fastened 
to a long chain, which was let down by a lever. The weight 
of the iron made it fall with great violence, and drove it into 
the planks of the galleys. Then the besieged, by a great 
weight of lead at the other end of the lever, weighed it down, 
and consequently raised up the iron of the crow in propor- 
tion, and with it the prow of the galley to which it was fas- 
tened, sinking thc poop at the same time into the water. 
After this the crow letting go its hold all of a sudden, the 
prow of the galley fell with such force into the sea, that the 
whole vessel was filled with water, and sunk. At other 
times, the machines, dragging ships to the shore by hooks, 
dashed them to pieces against the points of the rocks which 
projected under the walls. Other vessels were quite lifted 
up into the air, there whirled about with incredible rapidity, 
and then let fall into the sea, and sunk, with all that they 
contained. How these stupendous works were effected, 
few, if any, have hitherto been able to comprehend. 

The troops under the command of Appius suffered no less 
than the flect in this second attack. In the whole space of 
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ground which the army occupied when formed, the last files Syraense 
as well as the first were overwhelmed with showers of darts — 
and flints, against which they could not possibly defend 
themselves. When they had with infinite trouble brought 
the mantlets and covered galleries, under which they were 
to work the rams, near the foot of the wall, Archimedes dis- 
charged such large beams and stones upon them as crushed 
them to pieces. If any brave Roman ventured to draw too 
near the wall, iron hooks were immediately let down from 
above, which, taking hold of his clothes or some part of his 
body, lifted him up in the air and dashed out his brains with 
the fall. Marcellus, though at a loss how to proceed, could 
not however forbear expressing himself with pleasantry. 
Shall we persist, said he to his workmen, in making war 
upon this Briareus, upon this giant with an hundred hands? 
But the soldiers, if they saw upon the walls only a small cord, 
or the least piece of wood, were so terrified, that they im- 
mediately turned their backs and fled, crying out that Ar- 
chimedes was going to discharge some dreadful machine | 
upon them. | 

The consuls, finding themselves thus defeated in every The siegd 
attempt, turned the siege into a blockade, reduced most ofturned in} 
the other places in the island, and defeated the forces which * blocka | 
were scnt against them ; and at last Marcellus made himself 
master of Syracuse itself. He took the opportunity of a Account | 
festival, when the soldiers and citizens had drunk plentifully, the takin] 
to make a detachment scale the walls of Tyche, in that part of Syra- | 
of it which was nearest to Epipolee, and which was ill guard-“"" 
ed. He speedily possessed himself of Epipolz ; and the in- 
habitants of Neapolis, as well as Tyche, then sent deputies 
to offer their submission. Marcellus granted life and liberty 
to all of free condition, but gave up those quarters of the | 
city to be plundered. The soldiers had orders to spare the The city] 
lives of the citizens; but they were cruel in their avarice, plundere 
slew many of them, and among the rest the incomparable and At 
Archimedes. He was very intent on a demonstration in ud. _ | 
gcometry, and calmly drawing his lines, when a soldier en- | 
tercd the room, and applied a sword to his throat. “ Hold)” 
said Archimedes, “one moment, and my demonstration will 
be finished.” But the soldier, equally regardless of his praycr 
and his demonstration, instantly put him to death. Of the 
manner of his death there are different accounts, but all ! 
agree that Marcellus regretted it extremely, and showed a | 
singular favour to his relations for his sake. | 

The city of Syracuse continued subject to the western Syracuse 
empire till its declension, when the island of Sicily being destroyed), 
ravaged by different barbarians, the capital also underwent ¥Y the Si} 
various revolutions, till at last, in the ninth century, it was sei it 
so destroyed by the Saracens that very few traces of its an- \| 
cient grandeur are now to be seen. The ancient city of 
Syracuse was of a triangular form, and consisted of five parts 
or divisions. The circuit, according to Strabo, amounted to 
180 stadia, or twenty-two English miles and four furlongs. 
This account Mr Swinburne once suspected of exaggera- 
tion; but after spending two days in tracing the ruins, and 
making reasonable allowances for the encroachments of the 
sea, he was convinced of the exactness of Strabo’s measure- 
ment. 

The modern city is the capital of an intendancy of its 
own name. It is situated on a noble harbour, with an excel- 
lent bottom, and a plentiful supply of fresh water ; but though 
well adapted for a naval station, or for an extended com- 
mercial port, it is only visited by a few polaccas or other small 
coasting vessels. Lord Nelson, when in pursuit of the French 
expedition in 1798, was here enabled to water and provide 
his fleet with fresh meat in five days. The city is now 
fortified, and has a strong citadel. The streets are confined 
and narrow; the public buildings, though numerous, have 
little to recommend them. There isa museum and a public 
library, as well as some private cabinets. The country 
around, being abundantly irrigated, is highly fertile, produ- 
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SYRIA,a beautiful and extensive country of Asia, extend- 
ing along the shore of the Mediterranean, is estimated to be 
200 miles in length, and 100 in breadth. It is bounded on 
the west by the Mediterranean, and is divided from Asia 
Minor on the north by Mount Taurus and its branches; 
while on the east it has a vast and trackless desert, which 
stretches northwards from Arabia, and which separates it, 
though not by any distinct boundary, from the countries of 
Kurdistan and Irak Arabi. On the south it is bounded by 
Palestine. In ancient history the boundaries of Syria were 
never accurately defincd. They have frequently extended 
so far south as to comprehend Palestine; while towards the 
east also, they were made to range indefinitely over the de- 
sert, or as far as the Euphrates. The stricter geography of 
niodern times has assigned more definite and narrower limits 
to this country. The geographical features of Syria are 
chiefly formed by the great mountain chain of Lebanon or 
Libanus, and the minor chain of Anti-Libanus, which, 
branching off from Mount Taurus, on the frontier of Asia 
Minor, stretch southward along the whole length of the 
country in an irregular line, and interlock with the mountains 
of Judea. The great chain of Libanus rises to its height 
at the distance generally of 60 or 70 miles from the shore 
of the Mediterranean ; the intervening country consisting 
of luxuriant and fertile valleys, diversified with lower ranges 
of hills; the land rising, however, gradually, until it reaches 
its height. The ascent is extremely rugged; the road 
narrow, and often over craggy rocks; and the cold is in- 
tense, the mountains rising above the level of perpetual 
snow, which lies here to an unknown depth. Mr Bucking- 
ham found grcat difficulty in ascending the heights of Le- 
banon. The horses sunk deep in the snow, from which 
they could hardly be extricated. From the united effects 
of the constant glare of the snow, the lightness of the air, 
and the fatigue of the ascent, he experienced a giddiness 
as if he were intoxicated, and found it difficult to walk in 
a straight line. It occupicd the party four hours from the 
cedars to the summit, and they were so fatigued that they 
were obliged to stretch themselves on the snow to recover 
breath. The prospect which the travellers enjoyed when they 
reached the top was grand and magnificent. On the west they 
had a view of the lower plain, and beyond, the boundless 
ocean; while to the east was seen the lower range of Anti- 
Libanus, still high, and covercd with snow at its summit, 
which overlooks the Syrian desert. Burckhardt also men- 
tions, that when he was near the summit he had an exten- 
sive view of the sea near Tripoli on the west; and to the 
east the Anti-Libanus range, with the intervening lakes. In 
this manner the country is everywhere diversified, in its 
interior, with mountains varying in their levels, situation, 
and appearance; and it may be divided into the higher 
and the lower regions, namely, those tracts which lie be- 
tween the great mountain ranges of Libanus and Anti- 
Libanus ; those, again, which lie eastward of this last 
interior range, extending southwards from Alcppo, and 
also from Damascus, and which are bounded to the east- 
ward by other districts rocky and mountainous, and finally 
by the Syrian district ; and, lastly, the lower tract, which 
descends from the mountains of Lebanon to the sea, which 
is still interspersed with lower ranges of hills. 


The coast is generally low and flat; and where it is of 
any breadth between the Lebanon mountains and the Me- 
ditcrranean, the country is blessed with extreme fertility. 
The valleys are productive, and yield abundantly the 
most valuable grains, as well as fruits, in great variety. The 
oranges of Tripoli, the figs of Beirout, and the pistachios of 
Aleppo, are held in particular esteem. The coast from Acre 
to Sidon, through which the road runs, presents a rich tract 
overgrown with thorns and thistles. The shore is abrupt, 
and the water deep; the villages thinly scattercd, and the 
population apparently small, though this fine plain is capa- 
ble of the highest fertility. The immediate neighbourhood 
of Sidon is a fine district; the plain at the foot of the hills, 
which is not above two miles wide, being entirely appro- 
priated to extensive and shady groves and gardens, with 
lanes between them. The hills are also fruitful, and of a 
lower lcvel than those farther to the south and to the east 
of the plains of Tyre. From Tripoli to Beirout the whole 
coast appears to be formed of sand accumulated by the 
prevailing westerly winds, and hardened into rocks, where, 
in order to form an artificial shelter, recourse must have 
been had to excavation. The plains in the vicinity of most 
of the towns along the coast have a pleasing and pictu- 
resque aspect, being generally covered with olive groves, 
and fine gardens filled with fruit-trees. This lower coun- 
try is also well watered, numerous streams flowing down 
from the mountains, and supplying the means of irrigation, 
and of fertilizing the gronnd. 

In ascending the sloping sides of Lebanon, all the varie- 
ties of European climate are experienced ; and it is re- 
markable how successfully the industry of the inhabitants 
has triumphed over the inequalities of the ground, and other 
natural difficulties. Burckhardt mentions, that at Bshirrai, 
which is on a very elevated situation on Mount Lebanon, 
not far from its summit, and where nature seems to afford 
nothing for the sustenance of the inhabitants, numerous 
villages flourish, and every inch of ground is cultivated. 
The town is surrounded with fruit trees, mulberry planta- 
tions, vineyards, fields of dhourra and other grain, though 
there is scarcely a natural plain twenty feet square. But 
the inhabitants mect this difficulty by building terraces, 
and thus, with singular industry, securing a portion of level 
ground to prevent the earth from being swept down by the 
winter rains, and retaining at the same time the water 
requisite for the irrigation of their crops. Water is abun- 
dant, and streams from numerous springs descend on all 
parts of the mountain country, and refresh the ground. 
Volney concurs in the same description. “ By dint of skill 
and labour,” he observes, “they have compelled a rocky 
soil to become fertile. Sometimes, to avail themselves of 
the watcrs, they have made a channel for them by means of 
a thousand windings on the declivities, or have arrested 
them in the valleys byembankments. At other times they 
have propt up the earth that was ready to roll down, by 
terraces and walls ;” so that the mountains present the ap- 
pearance of a staircase, or of an amphitheatre, each tier of 
which is a row of vines or mulberry trees, of which Volney 
mentions that he had counted from 100 to 120 tiers from 
the bottom of the valley to the top of the hill. This ele- 
vated and craggy region also presents singular appearances, 
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and is often the scene of fatal accidents. Here a rock 


~~" pierced by a torrent forms a natural cascade ; another as- 


sumes the appearance of a natural wall; ledges of stones 
washed down by the waters resemble some of the fine ruins 
which abound in the country. In other places, the waters, 
undermining the rocks, have formed caverns or subterrane- 
an channels. At other times, rocks loosened, or thrown 
off their equilibrium, have been known to fall on the adja- 
cent dwellings, and to crush the inhabitants. Such dan- 
gers, however, which are common to Alpine countries, do 
not deter the inhabitants from thcir elevated residences ; 
the comparative security which they enjoy from Turkish 
oppression being accountcd a compensation for these evils. 

The higher Libanus presents a steep and barren ascent, 
on which the traveller toils for two hours till he reaches 
the summit. The lower Libanus is a more wooded coun- 
try, fit for cultivation. The far-famed cedars are visible 
from the top, standing at the foot of the steep declivities of 
the higher division of the mountain. They form a small 
wood, which stands on the uneven ground of the mountain. 
Burckhardt mentions that he counted nearly 400 trees of 
all descriptions. Of the oldest and best-looking trees there 
are about eleven or twelve, distinguished by having the 
foliage and small branches at the top only, and by four, 
five, and even seven trunks springing from one base. They 
were covered with the names of travellers, one of which was 
dated in the seventeenth century. The trunks of the old- 
est trees were apparently dead. There were twenty-five 
large trees, about fifty middling ones, and 300 smaller and 
young trees. 

The country that lies between the two ranges of Libanus 
and Anti-Libanus is inhabited by an industrious race of 
cultivators ; and throughout its whole extent are scattered 
small towns, with from 100 to 200 houses, and everywhere 
the most splendid remains of antiquity, which have drawn 
to this unfrequented rcgion a numerous concourse of Eu- 
ropean travellers. It is a plain, which is divided into the 
territory of Bekaa (signifying a mulberry tree, from the 
munber of those trees which grow on it, and which form 
the wealth of the natives), and the territory of Baalbcc. On 
the eastern side it comprises the mountain of Anti-Liba- 
nus to its top, and on the western side the Libanus range, 
also to its summit. Northward thc valley widens consider- 
ably, as the range of Anti-Libanus takes an eastern direc- 
tion, where it terminates. This valley is fertile; and Burck- 
hardt mentions that, twelve years before his arrival, the 
plain and a part of the mountain were covered, to the dis- 
tance of half a league from the town, with grape planta- 
tions; but, owing to the oppressions of the government, 
they are now destroyed, and the inhabitants, in place of 
eating their own grapes, arc obliged to import them from 
other parts.!|. Wherever they are treated with ordinary hu- 
manity and justice, which is the case in some parts, thcy are 
industrious, and, though not rich, independent. They live 
in houses of mud, supported with beams of pine-wood and 
earth, with which the flat roofs of the houses are covered, 
but which are so feeble, that deep snow, which falls in win- 
ter, would break through, if it were not carefully removed 
by the inhabitants every morning. They generally depend 
for subsistence on the cultivation of their vineyards and a few 
mulberry plantations, or on their fields, in which grain is 
produced ; and partly on a trade which they carry on in 
Kourdine sheep; also on their shops, and on some trifling ma- 
nufactures in cotton cloths, which they use as shirts, or as 
gowns when dyed blue. They likewise fabricate woollen 
mantles. This hilly district is abundantly watered by rivulets: 
almost every village has its spring, all of which descend into 
the valley, where they gencrally lose themselves, or join the 


Liettani, between Baalbec and Zahle, which is one of the 
most considerable towns in this territory, containing about 
5000 Catholic Greeks, with a few Turkish families. There 
are several other towns scattered over the country; and to 
these the oppressed inhabitants sometimes fly from the ex- 
actions of the pacha of Damascus, or other petty tyrants who 
have at different times ruled over most parts of Syria. 

The land in this valley of Bekaa, between the two great 
mountain ranges of Libanus and Anti-Libanus, is not so 
well cultivated as on the opposite or western declivity of 
the mountain, probably because the industrious cultivator 
is not so sure to reap what he may industriously sow. 
About one sixth of the land only is cultivated, the remain- 
der being left for pasture to the wild Arabs. The pro- 
prietors of the soil are mostly noble families of Damascus, 
which lies about sixty or a hundred miles to the east, or of 
the Druse mountains, by whose exorbitant demands the 
peasant cultivators are scarcely left a bare subsistence. 
The wholc of this valley, with occasional rocky spots, is 
fertile and productive. The inhabitants consist of various 
races ; the majority are Turks ; one fifth are Catholic Chris- 
tians, with an intermixture of Arabs, who migrate along 


with the season, in order to find pasture for their flocks; 


and also of Druses and others. In other districts, the great- 
er part of these mountaineers are Christians. In Bshir- 
rai, near the northern termination of the range, they are 
all Christians; and in other parts three fourths are Chris- 
tians, mostly of the Greek church. The Arabs generally 
pass the winter months on the sea-shorc about Tripoli, Jc- 
bail, and Tartous, though they have no fixed habitations. 
They have the true Bedouin features, and they have the 
general propensity of their tribe to thieving. Their pro- 
perty, besides camels, consists in horses, cows, sheep, and 
goats. The country in many parts, from its abundant 
springs and the heavy dews which fall, produces a luxu- 
riant pasturage ; and here the various wandering tribes, 
the Arabs, ‘urkmans, and Kourdines, pasture their cattle. 
These latter bring annually into Syria from 20,000 to 
30,000 sheep from the mountains of Kourdistan, the great- 
er part of which is consumed in Aleppo, Damascus, and 
the mountains, as Syria does not produce a sufficient num- 
ber for its own consumption. The Kourd sheep-dealers 


first visit with their flocks Aleppo, then cross the Anti- - 


Libanus mountains, Hama, Homs, and Baalbec; and what 
they do not sell on the road they bring to pasture on the 
Syrian mountains, whither the inhabitants of the neigh- 
bouring towns repair, and buy up thousands of them, which 
they afterwards sell in retail to the peasantry. The coun- 
try produces in abundance the mulberry, the vine, and the 
olive. ‘The silk-worm thrives remarkably well, and the in- 
habitants rear a large produce of silk. Tobacco of a very 
fine quality is also produced on Mount Libanus; as aiso 
honey throughout the whole of this mountain district. 
Fruit trees succeed remarkably, and walnuts and other 
fruits form an article of export. Oaks, pines, the spread- 
ing palm, and other trees, flourish ; and Burckhardt mentions 
that he had seen the former more than sixty feet high. 
Galls and medicinal plants are also produced in these moun- 
tains, and are exported from Tripoli and other ports. The 
mineralogy of this country has been little explored. Burck- 
hardt, from whom we derive most of our knowledge, men- 
tions, that on digging he found several pieces of a metallic 
substance, which he took to be native amalgam of mercury. 
He also inferred from what he heard that cinnabar was to 
be found. The ground all around the village of Hasbeya 
he discovered to be impregnated with iron. Here are also 
numerous wells of bitumen, situated on a chalky hill, be- 
low the surface of which bitumen is found in large veins. 
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Syria. The pits are from six to twelve feet in diameter, into which 


the workmen descend by a rope and wheel ; and in hewing 
out the bitumen they leave columns of that substance at 
different intervals, as a support to the earth above. There 
are upwards of twenty-five of these pits, most of which 
have been abandoned, and are overgrown with shrubs. 
It is only in the summer months that they are worked, 
on account of the emir, who monopolizes the produce, and 
sends it to the merchants of Damascus, Beirout, and 
Aleppo. The wild animals found here are the wild boar, 
the wolf, the ounce, and some say the lion, on the banks of 
the upper Jordan. Hares are seen in abundance. 

The number of Christian sectaries which exist in this rude 
country is not more remarkable than their virulence against 
each other. Greeks, Catholics, Maronites, Syrians, Chal- 
deans, and Jacobites, have all their respective parishes and 
churches. They are furious against each other ; and each 
sect has the folly to believe that its church would flourish 
on the ruins of its heretic brethren. The principal hatred 
subsists between the Catholics and the Greeks. Of the lat- 
ter many thousands have been converted to the Catholic 
faith ; all Catholics, the Maronites excepted, having for- 
merly been of the Greek church in Aleppo, Damascus, and 
in all the intermediate country. Communities of the ori- 
ginal Latin Christians are only found around Jerusalem and 
Nablous. The Catholic bishop resides at Zahle ; and his 
diocese comprises the whole Christian community in the 
Bekaa, or valley between the two great Libanus chains, 
and the adjoining villages of the mountain. 

Towards the north the mountains of Syria approach nearer 
the sea, and leave scarcely any intervening plain. The 
city of Antioch, on the Orontes, is surrounded by mountains 
of great height, the different ranges from the interior ter- 
minating in this quarter, and leaving open before it a val- 
ley froin ten to fifteen miles wide, presenting the appear- 
ance of an elevated plain, which is said to continue east- 
ward all the way to Aleppo. The southern boundary of 
this valley is the mountain range of Jebel Okrah, the steep 
sides of which seem to rise abruptly from the sea, and con- 
tinue their ascent until they terminate in its gray and bare 
peak at the height of perhaps 5000 feet from its base. Its 
northern boundary is the mountain range called Jebel Moosa, 
the western extremity of which slopes down into a cape, at 
the distance of about six miles north of the discharge of 
the river Orontes into the sea, and its even summit runs 
along eastward from the coast until it loses itself among 
irregular ranges of hills. The inner and eastern points of 
these different ranges gradually approach each other till they 
seem to meet, leaving a triangular valley or plain between 
them, its base-line being the sea-line, and its whole length 
from eight to ten miles. It is nearly in the centre of this 
valley that the Orontes takes its course ; and its northern 
bank is occupied by corn-fields, mulberry grounds, gardens 
of fig-trees, and detached cottages all excellently built, and 
mostly of two stories, with sloping and tiled roofs. The 
upper valley, through which this river flows, is also thickly 
wooded and highly cultivated, the stream distributing fer- 
tility along its winding way. Buckingham celebrates the 
beauty of the country on the banks of the Orontes, and in 
the vicinity of the town of Homs. “ Our ride,” he says, 
“was through one continued park of indescribable beauty ; 
and although chiefly over a level ground, yet, by the pro- 
fusion of its wood, and here and there some gentle emi- 
nences, the landscape varied at every point of view. The 
state of agriculture here, too, was more perfect and more 
flourishing than we had hitherto seen it elsewhere. The 
fields were free from weeds and stones, and many of them 
were enclosed with light fences of twig-work. Some of the 


barley was nearly ripe for the perennial harvest ; and other 
grounds were tilling by four ploughs in succession, each 
followed by a sower distributing the grain from a basket for 
the autumnal one. Fine fat cattle were seen in numerous 
herds, with some few buffaloes among them, and all wore 
an appearance of wealth, activity, and abundance.”! ‘To- 
wards the north of Syria, on the coast, there is a great change 
from the mountain districts, in the appearance, dress, and 
manners of the inhabitants. “ All,” says Buckingham, “ was 
now decidedly Turkish. The peasants were of a different 
physiognomy as well as dress ; and one marked peculiarity 
of contrast was their wearing long boots reaching to the 
knees, of black leather, and shaped like European ones, with- 
out drawers; while the Arabs of Syria all wear long full 
drawers, and either red shoes, or, as often happens, go bare- 
footed.” The language also is Turkish instead of Arabic. 
The country thence eastward, as far as Aleppo, is moun- 
tainous, with intervening valleys. Southward, the mountain 
range of Libanus recedes from the coast, leaving champaign 
country, diversified with lower hills. From Aleppo, as tar 
south as Damascus, the hilly region prevails, being the east- 
ern deelivity of the Libanus mountains. 

The immediate neighbourhood of Damascus is known 
under the name of El] Ghautta, which comprehends a dis- 
trict of about thirty square miles; it contains upwards of 
eighty villages, and is one of the most fertile districts in 
Syria, In the south isa rocky district called the Ledja, 
which is from two to three days’ journey in length by one 
in breadth, and is inhabited by several tribes of Arabs, who 
breed a vast number of goats, which easily find pasturage 
among the rocks. A few of them also keep sheep and cows, 
and cultivate the soil in some parts of the Ledja, where 
they sow wheat and barley. This district is divided between 
the inner and the outer Ledja. The inner consists of a 
labyrinth of rocks, through which the Arabs alone have a 
clue; some of them are twenty feet high, and the country 
is full of hills. Trees are numerous among the rocks. The 
most common are the oak, and the bitter almond tree, from 
the fruit of which is extracted an oil which is in great re- 
quest among the inhabitants. There are no springs in any 
part of this stony district; but water collects in great quanti- 
ties in the hollowsand in the cisterns, where it is kept through 
thesummer. Millstones are cut horizontally out of the rocks, 
and are carried to be finished at Ezra, and the other towns 
in this district. The camel is commonly met with in the 
Ledja, and walks with a firm step over the rocky surface. 
In summer he feeds on the flowers or dry grass of the pas- 
turing places. This district, like all the rest of the country, 
is ful! of ruined towns and cities, containing the remains of 
large edifices and innumerable inscriptions, with columns, 
pillars, and all the finest remains of ancient architecture. 

To the south-west of this barren and rocky territory lies 
the extensive district of tne Haouran, which is bounded on 
the south-west by the mountain chain which is prolonged 
southward, and here spreads out into a mass of inountains, 
which extend still farther southward into Palestine. On the 
south-east, where the farthest inhabited villages are Bosra 
and El -Remtha, the Haouran borders on the desert. It lies 
between different ranges of lofty mountains, and is a plain 
diversified with gentle elevations, the same levels being no- 
where of long continuation, though still not so much above 
or below each other as to destroy the general character of 
an irregular and undulating plain, in which there is nothing 
that deserves to be called a hill on its whole surface. The 
eminences that occasionally break the continuity of the sur- 
face, are mostly small veins of rock projecting above the 
surface; and these appear in all cases to have been selected 
for the sites of towns, for the sake of securing a command- 
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ing position, a freer air, and a drier soil. This plain is fer- 


“> tile in corn, and is considered as the granary of Syria. But 


it is liable to severe droughts, under one cf which calami- 
ties it was suffering when it was visited by Buckingham in 
1824. In the eastern hills among the Druses, and in the 
mountains of Jordan, both rain and snow had fallen; and 
thither many distressed families had taken refuge from 
the prevailing distress. Buckingham, when he was in this 
country, had a view of this extensive district from the hills 
to the west; and he could perceive, that though lower than 
the elevated country of Belkah, it was a table-land on a 
high level, measuring from the surface of the lake of Tibe- 
rias, as the tops of the lofty hills which form the eastern 
boundary of that lake appeared but on a level with the sur- 
face of this plain, so that the lake must have been much 
lower. To the east a range of hills, inhabited by the Druses, 
bounds the plain. These hills are of an unbroken outline, 
and not much elevated from the plain, although their sum- 
mits penetrate the line of perpetual snow. ‘To the north- 
east the land gradually rises, and is lost in an even horizon of 
high plains. To the north the view is bounded by another 
range of snow-clad mountains, called also the Mountains of 
the Druses. On the north-west there is a still higher range, 
called Jebel-el-Tely, covered with snow, and extending 
north-east and south-west; and in this last direction the 
northern points of the Asswete and the Adjeloon ranges 
show patches of snow amidst thick forests of evergreen 
wood. Beyond these, again, is another great plain or table- 
land, on a higher level, to the eastward, and said to be in all 
respects equal to the Haouran in the fertility of the soil 
and the abundant remains of a numerous population. 

Buckingham laments that so fine a country should be in 
the possession of such barbarous inhabitants, and abandon- 
ed, from their negligence and tyranny, to sterility and deso- 
lation. “ On the mountains and plains,” he adds, “ of these 
districts of Belkah, Adjeloon, and Haouran, extending from 
the Dead Sea to the sources of the Jordan north, and from 
the banks of that river to the extreme limits of the culti- 
vable land on the east, there would be room for a million 
of human beings to form a new colony, who would enrich 
every country that was on their borders, and would form a 
centre from which industry, arts, science, and morals, might 
extend their influence, and irradiate regions, now the prey 
of ignorance, rapine, and devastation.”! Among the hills, 
horses, mules, and asses, are bred as beasts of burden; but 
in the plain of Haouran numerous herds of camels are to 
be seen. 

To the west of the Haouran the country becomes moun- 
tainous, but is still extremely fertile, and interspersed with 
numerous valleys. To the east of the river Jordan, from 
the lake of Tiberias to the Dead Sea, and from Oom Kais 
to Heshbon, its fertility is great. In the mountain districts 
of Belkah and Adjeloon, the woody scenery can scarcely be 
surpassed in beauty. The valleys abound with corn-fields 
and olive-grounds; the upland slopes of the hills are planted 
with vines, and the summits of the mountains are clothed 
with trees of the coldest regions. “The climate,” says Buck- 
ingham, “ is really delightful; a clear, deep, blue sky, a pure 
air, a warm summer in the valleys and plains, a snowy win- 
ter on the mountain tops, with all the finest shades of gra- 
dation between these two extremes, furnish every variety 
of temperature and atmosphere that can be desired by man. 
Indeed this portion of the country, included in the dis- 
tricts of Belkah and Adjeloon, on the east of the Jordan, 
is as superior to the promised land on the west of that 
stream, as the most romantic and beautiful parts of Devon- 
shire are to the bleak hills and barren heaths of the adjoin- 
ing county of Cornwall.” 2 


Syria is inhabited by a mixture of various races, with 
their peculiar manners and modes of faith. The coast and 
the seaport towns, more especially towards the north, and 
Aleppo and Damascus, exhibit a population chiefly Turkish, 
with Turkish manners, costume, and language. But the 
mountain regions, the countries on the Libanus and the 
Anti-Libanus range, the intervening valleys, the eastern 
declivity towards Aleppo and Damascus, and to the south 
the districts of Ledja, the Haouran, and the countries to 
the west of the Jordan, are inhabited by Turks, Druses, 
Christians, and Arabs, some wanderers and robbers, and 
others following the pastoral life, or enacting alternately the 
shepherd and the robber as opportunity offers. Civil order 
or law is but very imperfectly maintained in those unset- 
tled countries. Some districts purchase an exemption from 
Arab robbery, by paying a contribution, on the same prin- 
ciple as the Scotish Lowlanders formerly paid the contribu- 
tion of black mail to the mountain robbers of their country. 
Under the former dominion of the Turkish pachas no re- 
gular police was established: there was no security to the 
traveller, either for life or property; and in the mountain 
districts, and to the eastward of them, traders, in journeying 
to Aleppo or Damascus, were forced to associate in large 
caravans in order to repel the herds of robbers with which 
the roads were infested. Since the country has come un- 
der the dominion of the pacha of Egypt, it has been the 
scene of rebellion, owing to his oppressions ; and the dis- 
orders which have ensued cannot fail to encourage the 
trade of robbery and violence. It is not possible that the 
condition of the country can be improved when civil war 
continues to rage within its borders. 

The Druses, who are spread over all Syria, more espe- 
cially in its mountain tracts, are a very peculiar race; and 
little has yet been discovered of their religion and its oc- 
cult rites. Their priests maintain an impenetrable silence 
on these subjects ; and when strangers question any of the 
lay-members of this curious scct, they relate numberless 
fables, which find their way into books of travels, and thus 
errors are propagated. A very curious remnant of Egyp- 
tian superstition is said to prevail in Mount Libanus, among 
those Druses who assume the name of okkals, namely, di- 
vine honour paid to a calf; and the worship of Venus by 
the most licentious rites is reported to be practised among 
them. They are indifferent to all the outward forms of re- 
ligion, and admit into their temples as objects of adoration 
whatsoever has been vencrated by heathens, Jews, Chris- 
tians, or Mahommedans. They are reported to worship all 
the prophets, especially Isaiah and Jeremiah, as well as 
Christ and Mahommed; and at set times the okkals, who 
cultivate mysteries, elevate within their places of worship a 
molten idol made of gold, silver, or brass, which has the 
form of a calf. According to the report, prostrations are 
made before this idol, and these are followed by a promis- 
Cuous Intercourse of the different sexes. That they are not so 
indifferent as has been reported to different systems of reli- 
gion, appears from their hatred and contempt of Mahomme- 
danism, while they behave with great benevolence and friend- 
ship to Christians, whose faith they respect. The okkals 
or akauls, the priests of the Druse religion, are distinguish- 
ed by a white turban, and the peculiarity of the folds in 
which they wear it. They are subjected to self-denial ; 
they are not permitted to smoke tobacco ; they never swear, 
and are reserved in their manners and conversation. They 
pray in their chapels, but not at stated periods. These are 
built in some sequestered spot, and none but Druses are 
allowed to enter them. They affect to follow the doctrines 
of Mahommed 3 few, however, pray according to the Turk- 
ish forms. T hey fast during Ramadan in the presence of 
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strangers, but eat at their own houses even of the flesh of 


~~ the wild boar, which is frequently to be found in the moun- 


tain districts which they inhabit! They are industrious 
cultivators, and live comfortably where they are not op- 
pressed by Turkish extortion. Buckingham mentions, that 
where he was entertained by one of them at supper, they 
had a chimney, as in England, blazing with an excellent 
fire. The men were all stout, handsome, clean, and well 
Cressed, and the children among the best-looking he had 
seen in Syria.? They speak the Arabic language, but in 
every thing else they are a distinct race. Their physiog- 
nomy is particularly marked; and from the visible differ- 
ence, Dr Clarke was enabled to select one of the Druses 
from the midst of a party of Arabs. According to the tes- 
timony of this traveller, they are distinguished by a certain 
nobleness and dignity of feature, a marked elevation of 
countenance, and superior deportment, accompanied by 
openness, sincerity, and engaging manners. They are much 
esteemed for their probity and mildness of disposition? 

The Bedouin Arabs wander over all Syria. They are of 
two classes ; those who do not fix their habitation to any 
district, but who range over the whole country ; and those 
whose wanderings are confined within certain bounds. The 
Bedouins of the Haouran were formerly bound to join the 
troops of the Turkish pacha when that country was under 
the dominion of the Porte ; but they were in general guid- 
ed entirely by the advantage which they were likely to de- 
rive from the contest. The Arab tribes were formerly sub- 
ject to an annual tribute, which was levied on each tent, 
according to the wealth of its owner. It was often refused 
by the poor or refractory Arabs. Those of the Ledja, the 
district already described, on the north of Damascus, often 
withheld the tribute, in the confidence that the recesses of 
their abodes could not be forced. But they were often re- 
duced by the want of water ; when, their own springs fail- 
ing, they were obliged to approach the perennial springs of 
other districts. The Arabs of the Haouran act as shep- 
herds for the people of the plains, who intrust to them in 
summer and winter their flocks of goats and sheep, which 
they pasture during the latter season among the rocks of 
the mountains. In spring they account for the flocks to 
their owners, who sell a part of them at Damascus. They 
receive for their trouble one fourth of the lambs and 
kids, and a like proportion of the butter. Casual losses in 
the flocks are borne by both parties. These are the Arabs 
who are comparatively stationary. ‘The wandering Arabs 
cover the whole of the plain of Haouran, whither they come 
in swarms from the desert in May, and remain until Septem- 
ber. On their arrival, the resident Arabs who may happen 
to be at war with them conceal themselves in the moun- 
tains, with all the recesses of which long experience has 
made them familiar. Till within a few years these Arabs 
were the constant carriers for the Hadji pilgrims on their 
road to Mecca, and made yearly contracts with the pacha, 
by which they were considerable gainers, as well as by the 
fixed tribute which they levied on the pilgrim caravans, 
and by the nightly plunder of stragglers and loaded camels 
on the march. 

The Arabs are generally of a short stature, thin visage, 
scanty beard, and brilliant black eyes; while the Druses 
are taller and stouter, with a long beard, and a less pier- 
cing look. The Turks and Christians of the Haouran live 
and dress alike, and religion seems no source of difference 
between them. The Christians, as they recede from the 
sphere of supreme authority, enjoy a degree of boldness and 
freedom unknown in the Turkish cities or in their vicinity, 
or throughout the lower and more populous districts. When 
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berty which, in the Syrian towns, would expose the of- 
fender to the penalty of death, or toa heavy pecuniary fine. 
This liberty which Christians enjoy in the Haouran and in 
other remote and less frequented districts, is supposed by 
Burckhardt to arise from the common sufferings and dan- 
gers which they encounter in defence of their property ; 
and it is strengthened by the Druses, who show equal re- 
spect to both religions. Buckingham ascribes this diminu- 
tion of religious bigotry and intolerance to the nearly equal 
mixture of Mahommedans and Christians. The prohibition 
of the Christians and Jews to wear the same gay colours 
as the Mahommedans, to use the salutation of peace, or to 
employ the oaths and ejaculations peculiar to the faith of 
Islam, which is enforced wherever the authority of Arab 
or Turkish governors extends, does not take effect in the 
mountain districts of Syria, where the two religions are on 
a footing of equality. 

There is little distinction between the richest and the 
poorest of the Druses in their mode of living. In newly- 
built villages the whole family, with all its household furni- 
ture, cooking utensils, and provision chests, is commonly 
huddled together in one apartment; but where the ancient 
buildings, which were raised by the more civilized race 
that inhabited the country in the age of the Romans, are 
occupied, they afford spacious and convenient dwellings of 
three or four apartments for each family. The country, as 
has been already mentioned, is covered with these dwell- 
ings, constructed very curiously of stone, and with other 
wonderful memorials of ancient grandeur. Granite pillars, 
hewn blocks, excavated sepulchres, Roman theatres and 
temples, and other works of masonry, all testify the great 
works of former days. The houses are all built of solid 
stone; and from the scarcity of wood a singular kind of 
masonry has been restorted to, the stones being interlock- 
ed into each other by a kind of dove-tailing, and thus very 
strongly united without cement. They have small windows, 
both of the square and circular form in the same range. In 
many of these dwellings there were massy folding doors of 
stone, which were moved on stone hinges, and of which the 
remains are still to be seen. Some are fastened by horizon- 
tal bars of stone, and others by perpendicular ones in the 
inside of them, and lodging each end in the massy frame- 
work of the door on either side, or above and below, as the 
position of the bar required. The want of wood for build- 
ing rendered it necessary to use very large stones for some 
parts of the edifices, such as beams for the roofs and doors. 
These houses are large, having several spacious apartments ; 
and they are still used by the inhabitants, being constructed 
of such durable materials as to resist decay. 

The Turkmans are a barbarous race, with pastoral ha- 
bits, who range over the plains west-north-west of Alep- 
po, and the mountains by which it is bounded on the 
west; the average breadth of which, including the nume- 
rous valleys which intersect them, may be estimated at from 
fifteen to twenty miles. They lose themselves in the 
piain of Antioch, which is bounded on the opposite side by 
the chain of high mountains that extends along the southern 
coast of the gulf of Scanderoon. The plain of Antioch is 
watered by the river Afrin, which is full of carps and bar- 
bles; but the Turkmans have no implements for fishing. 
The valleys among the mountains are besides watered by 
numerous other rivers; and here is a small lake formed 
by the river Goul, which is so full of fish that the boys 
kill them by throwing stones at them. Here are also 
warm springs, which were seen by Burckhardt, strong- 
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ly impregnated with sulphur, in which the thermometer 
Those tribes of the Turkmans appear in 
their winter-quarters in the plain of Antioch at the end of 
September, and depart towards the middle of April, when 
the flies of the plain begin to torment their horses and cattle. 
They then begin to direct their march towards Marasch, 
and remain in the neighbourhood of that place for about a 
month; thence they reacli thie mountains to the east, where 
they pass the hottest summer months ; and in autumn they 
return by the same route towards Antioch. ‘They live in 
tents and in huts. Those tents are always surrounded by four 
others, in which live the Fellah families, who cultivate the 
land. These are the remaining peasants of abandoned 
villages, or some poor stragglers from the mountains of 
Kurdistan, who live wretchedly; and when they succeed in 
scraping together a small pittance, their Turkman masters 
contrive to take it from them under pretence of borrow- 
ing it. : 
Syria is a country of ancient renown, and connected with 
many interesting historical recollections. In the early peri- 
ods of the Jewish history, it was a powerful state, of which Da- 
mascus was the capital. Pheenicia, the great commercial state 
of those ancient times, flourished in Syria, and sent out colo- 
nies to other countries. Syria was, after the death of Alex- 
ander, erected into an extensive monarchy under Seleucus, 
one of his lieutenants. It comprehended the whole west of 
Asia, and under Antiochus maintained a long and doubtful 
conflict with the Roman power. Under the Roman em- 
perors Syria was the seat of luxury and wealth, and An- 
tioch, the capital, was, next to Rome and Alexandria, one 
of the first cities in the empire, famed for its riches and 
splendour. Syria, during the decline of the Roman empire, 
was overrun by barbarous hordes, and fell under the domi- 
nion of the Saracens. It was the great theatre of conten- 
tion between the crusading armies and those of the Mos- 
lems; and a long and bloody contest, signalized by deeds 
of valour on both sides, terminated in the triumph of the 
infidels ; when Syria was finally absorbed in the Turkish em- 
pire, of which it formed one of the richest and most valu- 
able provinces. It was ruled by the provincial authority 
of the pachas, several of whom, in the increasing weakness 
of the Turkish sway, set up the standard of independent 
power. Among the earliest of these was Fackerdin, the 
emir of the Druses, who made himself master of Beirout, 
and successively of all the towns on the Syrian coast. He 
was at last defeated and slain by the Turkish force sent 
against hin; and his posterity continued to administer the 
affairs of the Druses as vassals of the Porte. Daher, a 
powerful Arabian scheik, contended for independent power 
so successfully with the sultan, that for a long time he 
was obliged to grant him an annual lease of his dominion. 
He was also subdued by a powerful army sent against him 
by the Porte, and was put to death. He was succeeded by 
the well-known Dsjezzar Pacha, who acquired a power al- 
most equally independent, but who, unlike the former pacha, 
whose administration was mild and just, was a fierce and sa- 
vage tyrant. His reign was rendered remarkable by the in- 
vasion of Syria by Bonaparte, and by his memorable defence 
of Acre, along with the British under Sir Sidney Smith. 
After the death of Dsjezzar, Soleiman was appointed pacha; 
and it was about this period that Syria was first threatened 
with an invasion by the Wahabis, whose power had been 
extending for some years, and who would no longer permit 
the great armed caravans to proceed to Mecca from Damas- 
cus. Yussuf Pacha succeeded, and was equally unsuccess- 
ful in repelling the incursions of the Wahabis, who, advan- 
cing through the Syrian desert, spread terror to the gates 
ef Damascus. The important task of crushing the rising 


power of this formidable sect was at length undertaken 
by Mehemet Ali, the present pacha of Egypt, who sent 
Ibrahim with a numerous force, and a vast retinue of camels 
and other beasts of burden, with large supplies, and suc- 
ceeded, after many bloody conflicts, in taking their capital, 
and Abdallah their chief, who was sent prisoner to Constanti- 
nople, and there beheaded.! Syria, after the extinction of the 
Wahaby power, was ruled as before by Turkish pachas, the 
vassals of the Porte, who oppressed the country by exac- 
tions, and left the poor peasantry scarcely a bare subsist- 
ence. When a just administration, with which they are 
occasionally blessed, left them the produce of their fertile 
soil, they were prosperous and happy, as they were propor- 
tionably miserable under those cruel tyrants, in whose hands 
power was only used for extortion. 

But a new era was now approaching, when Syria, in the 
progressive decline of the ‘Turkish dominion, was to pass 
under the yoke of a new and even more severe task-master. 
The pacha of Egypt, Mehemet Ali, had been long aspiring 
at independent power ; and having collected and disciplined 
a powerful army, he at length threw off the mask, and in 
October 1831 invaded Syria by El Arish, and after taking 
possession of Gaza and Jaffa, he laid siege to St Jean d’Acre, 
the memorable scene of so many sanguinary confliets. The 
place was strong, and resolutely defended by Abdallah Pa- 
cha. The siege had continued three months, during which 
the town was reduced to a heap of ruins. The Egyptian 
army had also suffered severely. In the mean time, Osman, 
the bey of Tripoli, having collected a force of 5000, pro- 
ceeded to the attack of Tripoli, on the sea-coast. Ibrahim 
hastened with 5000 troops and six pieces of artillery to this 
new scene of action, and on the 31st of March 1832 succeed- 
ed in putting Osman to flight after a severe engagement. He 
retired across the mountains to Hamah; and Ibrahim fol- 
lowing, encamped on the plains of Homs, where he was at- 
tacked on the 15th of April by a Turkish force, and after a 
drawn battle, retired on Baalbec. In the mean time Me- 
hemet Ali, impressed with the importance of gaining pos- 
session of Acre, sent reinforcements from Candia ; and Ibra- 
him resuming the command, pressed the siege with re- 
doubled vigour, and on the 15th of May the place capitulat- 
ed after a severe struggle, Abdallah and the garrison being 
made prisoners of war. Mehemet Ali, following up his suc- 
cess, advanced on the 8th of June on Damascus, which he 
entered on the 14th. He was joined by the Christian po- 
pulation of Mount Lebanon, and by their aged emir with 
5000 men. The victorious army resumed its march north- 
wards for Aleppo ; and at Homs, on the head streams of the 
Orontes, he was encountered by a Turkish force of 20,000 
men, which was completely routed, with the loss of tents, 
provisions, ammunition, and thirty-one pieces of cannon. 
Ibrahim now divided his force, sending one detachment to 
Antioch, and advancing with the other towards Aleppo. 
Hearing that the Turkish army had now entered Syria under 
Husseyn Pacha, he proceeded to meet the enemy. The 
Turkish position was one of great natural strength, accessi- 
ble onlybyadefile. Troops were posted along all the heights, 
which were besides crowned with artillery. The Egyptian 
army reached the pass on the 28th of July; and the following 
morning, having silenced the enemy’s batteries by his supe- 
rior fire, Ibrahim carried the heights by main force. The 
victory was complete; the loss of the Turks amounted to 
13,000 men, and forty pieces of cannon were left on the field. 
The fruit of this victory was the surrender of Antioch, and 
the submission of the whole north-eastern portion of Syria. 
Another battle was fought on the 21st of December 1832, 
when the Turkish army, amounting to 40,000 men, with 
sixty pieces of cannon, was entirely routed and dispersed. 
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yriam The sultan was now completely humbled ; and after various 
delays and negociations with Russia, a treaty was finally 
concluded, which ceded the dominion of Syria to Mehemet 
Ali. 

Syria has been ruled by Mehemet Ali with the most tyran- 
nical cruelty. The conscriptions both for the army and for 
his military works have been enforced with the most un- 
heard-of brutality. At Damascus the houses were surround- 
ed inthe night by troops, and every man capable of bearing 
arms was carried off. Still greater outrages took place at 
Beirout, where the inhabitants, Turks, Jews, and Christians, 
were seized or knocked down in the streets; the houses broken 
open, and all dragged indiscriminately to prison, and there 
plundered and otherwise maltreated. His conscriptions and 
rigorous exactions produced insurrection in various quar- 
ters of the country. These wcre soon suppressed, and were 
followed by severe vengeance. The Druses were decimated, 
and their villages burned. ‘The Ansaries, who were driven 
to resistance by oppression, were indiscriminately slaugh- 
tered, though they implored forgiveness. Towards the close 
of 1837, the Druses again rose in arms to resist the intoler- 
able cruelty of Mehemet Ali. They gained a signal victory 
over a force of 20,000 troops under Achmet Pacha, who 
was driven back with great loss by the Druses, advantage- 
ously posted on the mountains. But new armies being sent, 
the Druses were finally defeated, and compelled to seek re- 
fuge in the recesses of the mountains. 

In the mean time the Porte, stung by recent humiliation 
and the loss of Syria, was preparing for a new war ; to which 
the hesitation of Mehemet Ali in paying his tribute, and his 
threatened declarations of independence, afforded a sufficient 
motive. Mehemet Ali on his part reinforced his armies ; 
and although the European powers, namely, Great Britain, 
Russia, France, and Austria, interposed to maintain peace, 
the armies at length encountered, when victory again de- 
clared in favour of Mehemet Ali, whose way was now open 
to Constantinople, when the vigorous interposition of the 
European powers enforced an armistiee, with a view to 
establish a lasting peace. Since this period the combined 
influence of the same powers has been exerted to settle 
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these eastern disputes, and, as is understood, to maintain Systyle 
the integrity of the Turkish empire by the cession of Syria 
to the Porte. Mehemet Ali refuses to yield the hereditary 
sovereignty of this country, the fruit of victory and his right 
by conquest. The European powcrs are engaged in anxious 
discussions to effect a settlement of these disputes, and nu- 
merous fleets are assembled in the Mediterranean to give 
weight to their interference. 

How far the interest or honour of those powers, and more 
especially of Great Britain, is so directly concerned in the 
integrity of Turkey as to warrant such actnal interfercnce, 
and the maintenance of expensive armaments, may well be 
questioned. The Turkish empire has been long verging to 
decay ; and can no longer maintain supreme rule over its 
subordinate governors, who, taking advantage of its weak- 
ness, assume independent power. This is a neccssary step 
in the natural progress of decay which no foreign aid can 
avert; nor is it easy to perceive any rational ground for 
the interference of Great Britain, by means of expensive 
armaments, in those distant disputes, the result of which can- 
not affect her safety. The rise of an independent power in 
the east, such as Egypt, cannot possibly be prejudicial to 
European interests ; and for what purpose therefore set in 
motion such expensive political machinery to arrest the na- 
tural progress of events? Even if Turkey were to fall under 
the extending sway of Russia, of which there is no imme~ 
diate prospect, it is doubtful whcther this accession of ter- 
ritory would add to her solid strength; wliether it would 
render her a more formidable enemy, held as it would be 
by the uncertain tenure of recent conquest; and whether 
therefore it is not the wiser policy to remain quiet, watch- 
ing the course of events, than to provide by expensive pre- 
parations against dangers which may only exist in the fancics 
of speculative politicians. It is this system of watchful an- 
ticipation, and of chimerical anxiety about the balance of 
power, which has plunged Great Britain into so many use- 
less wars, and has overwhelmed her with debt; and the 
danger is, that the same course followed in a season of pro- 
found peace will increase her burdens, until she sink at last 
under the accumulating load. (¥.) 
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SYRIAM, a town of the Birman empire, in the province 
of Pegu, on the banks of the Appoo river, where were 
formerly situated several factories of tle Europeans. The 
British factory was destroyed during the wars between the 
Birmans and the Peguers. Long. 96. 17. E. Lat. 16. 
49. N. 

SYRINGE, a well-known instrument, serving to imbibe 
or suck in a quantity of fluid, and to squirt or expel the 
same with violence. The word is formed from the Greek 
sieryé, a pipe. A syringe is only a single pump, and the 
water ascends in it on the same principlc as in the common 
sucking-pump. 

SYSTEM, in general, denotes an assemblage or chain 
of principles and conclusions, or the whole of any doctrine, 
the several parts of which are bound together, and follow 
or depend on each other; in which sense we say a system of 
philosophy, a system of divinity, &c. The word is formed 
from the Greck obornua, composition. 

System, in Music, signifies an exposition of all the 
sounds employed in composition, considered theoretically 
and practically, melodically and harmonically. ‘The ancicnt 
Greek melodic system was divided into tetrachords; the 
modern melodic and harmonic system is divided into oc- 
taves. The Guidonian system was divided into hexachords. 
The most modern system of harmony, which originated in 
the sixteenth, seventeenth, and eighteenth centuries, is 
founded upon a system of tonality different from that em- 

VOL. XX1. 


ployed prior to these periods, as will be shown under the 
article TonaLiry. For some account of harmonic systems, 
see Music. 

SYSTYLE, in Architecture, that manner of placing co- 
lumns where the space between the two shafts consists of 
two diameters or four modules. 

SYZYGY, Syzycia, in Astronomy, a term equally used 
for the conjunction and opposition of a planet with the sun. 
The word is formed from the Greek ovZuyia, which properly 
signifies conjunctio. On the phenomena and circumstances 
of the syzygies a great part of the lunar theory depends. 
See ASTRONOMY. 

SZARVAS, a large town of the Austrian kingdom of 
Hungary, of the circle of the Farther Theiss, and the district 
of Bekesch. It stands on the river Koros. It is chiefly 
inhabited by the Saxon race, who have there a Luthcran 
church, and several institutions for education, chiefly on 
subjects relating to the knowledge and promotion of arts, 
manufactures, and agriculture. It contains 820 houses, 
with 8600 inhabitants. Long. 20. 26. 19. E. Lat. 46. 52. 
30. N. 

SZEGEDIN, a large city of the kingdom of Hungary, 
in the province of the Farther Thciss, and circle of Song- 
rab, of which it is the capital. It stands on the river 
Theiss, where that stream is joined by the Maros. It is 
well built and strongly fortified, is the scat of a Greek pro- 
pope, of a Piarist college, and of a Catholic gymnasium. 
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From its situation on a great river, it carries on extensive 
trade both upwards and downwards, but chiefly in the pro- 


abas- ducts of its soil. Here they build numerous boats and barges, 


which are loaded with tobacco, corn, wood, and some manu- 
factured goods both of wool and cotton. The tobacco raised 
near the city is highly valued in all the Austrian dominions, 
and the quantity annually exported is said to exceed 60,000 
quintals. The public buildings have nothing remarkable, 
but the city contains 4600 dwellings, and the inhabitants 
now amount to 32500 having increased to that number 
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from 25,690 since the year 1817. Long. 20. 4.57. E. Lat. 
46. 15. 15. N. 

SZIGETH, a town of the kingdom of Hungary, in the 
province of the Farther Theiss, the capital of a circle of the 
same name. It stands at the influx of the river Itza to 
the Theiss. It contains a Catholic college, and churches 
for that sect, one for the Lutherans and one for the Unita- 
rians, with 6850 inhabitants. The greater part of the king- 
dom is supplied with salt from this place. Long. 24. 16. 
25. E. Lat. 47. 56. 8. N. 


T. 


oh or t, the nineteenth letter and sixteenth consonant of 
9 our alphabet; the sound of which is formed by a 
strong expulsion of the breath through the mouth, upon a 
sudden drawing back of the tongue from the fore-part of 
the palate, with the lips at the same time open. The pro- 
per sound of ¢ is expressed in most words beginning or 
ending with that letter ; as in take, ¢ell, hot, put. Ti be- 
fore a vowel has the sound of s?, or rather of shiz, as in crea- 
tion, except when s precedes, as in question ; and deriva- 
tives from words ending in ty, as mighty, mightier. Th 
has two sounds; the one soft, as thou, father; the other 
hard, as thing, think. The sound is soft in these words, 
then, thence, and there, with their derivatives and com- 
pounds; and in the words ¢hat, this, thus, thy, they, 
though ; and in all words in which th comes between two 
vowels, as, whether, rather ; and between 7 and a vowel, 
as burthen. 

In abbreviations, among the Roman writers, T. stands 
for Titus, Titius, &c.; Tab. for Tabularius; Tab. P. H. 
C. Tabularius Provincie Hispanie Citerioris ; Tar. Tar- 
quinius; Ti. Tiberius; Ti. F. Tiberii filius; Ti. L. T%- 
berii libertus ; Ti. N. Tibertt Nepos; T. J. A.V. P. V.D. 
tempore judicem arbitrumve postulat ut det ; T. M. P. ter- 
minum posuit; T.M. D.D. terminum dedicavit; Tr. trans, 
tribunus; Tr. M. or Mil. tribunus militum; TR.PL. DES. 
tribunus plebis designatus; TR. AER. tribunus erarii ; 
TRV. CAP. triumviri capitales; T.P. or TRIB. POT. 
tribunicia potestate; Tul. H. Tullus Hostilius. Among 
the ancients, T, as a numeral, stood for one hundred and 
sixty ; and with a dash at top, thus T, it signified one hun- 
dred and sixty thousand. In music, T stands for tutti, 
“ all, or altogether.” 

TA, a city and fortress of China, of the second rank, in 
Sechuen. Long. 107.15. E. Lat. 36.55. N. Also the 
name of a river which falls into the Eastern Seas. Long. 
121. 34, E. Lat. 36. 55. N. 

TAAWIRY. There are two islands of this name, situ- 
ated within the reef of the island of Otaheite. 

TAB, a river of Persia, the ancient Arosis, which, rising 
in the mountains of Fars, divides that province from Khu- 
sistan, and falls into the Persian Gulf near Endian. 

TABA Isianps, four small islands in the Eastern, Seas, 
near the east coast of Borneo. Long. 118, 12. E. Lat. 2. 
6. N. 

TABABELLA, a town of Hindustan, in the province 
of Malwah, thirty-two miles west from Oojain. Long. 75. 
20. E. Lat. 23. 16..N. 

. TABAS, a city of Persia, in the province of Khorassan. 


It is situated on the road from Herat to Yezd, 337 miles 
from the former, and 150 from the latter. It stands with- 
in a range of mountains, and contains 20,000 inhabitants. 
Tabas is also the name of a village in Anatolia. 

TABBY, in Commerce, a kind of rich silk which has 
undergone the operation of tabbying. 

TABBYING, the passing a silk or stuff under a ca- 
lender, the rolls of which are made of iron or copper vari- 
ously engraven, which bearing unequally on the stuff, ren- 
ders the surface of it unequal, so as to reflect the rays of 
light differently, and to exhibit a representation of waves. 

TABELLIO, in the Roman law, an officer or scrivener, 
much the same with our notaries public, who are often 
called tabelliones. 

TABERNA, a city of Spain, in the province of Valen- 
cia, about six miles north-east from the capital, on the 
great road leading to Catalonia. It is on the sea-shore, in 
a district of great richness and fertility, and contains about 
4.500 inhabitants. 

TABERNACLE, among the Hebrews, a kind of build- 
ing, in the form of a tent, set up, by express command of 
God, for the performance of religious worship, sacrifices, 
&c. during the journeying of the Israelites in the wilder- 
ness ; and, after their settlement in the land of Canaan, used 
for the same purpose till the building of the temple of Je- 
rusalem. It was divided into two parts; the one covered, 
and properly called the tabernacle ; and the other open, 
called the court. The curtains which covered the taber- 
nacle were made of embroidered linen, of several colours. 
There were ten curtains, twenty-eight cubits long and four 
in breadth. Five curtains fastened together composed two 
coverings, which covered up all the tabernacle. Over 
these there were other two coverings; the one of goats’ 
hair, the other of sheeps’ skins. The holy of holies was 
parted from the rest of the tabernacle by a curtain fasten- 
ed to four pillars, standing ten cubits from the end. The 
length of the whole tabernacle was thirty-two cubits, that 
is, about fifty feet; and the breadth twelve cubits or nine- 
teen feet. The court was a spot of ground 100 cubits 
long, and fifty in breadth, enclosed by twenty columns, each 
twenty cubits high and ten in breadth, covered with silver, 
and standing on copper bases five cubits distant from one 
another ; between which there were curtains drawn, and 
fastened with hooks. At the east end was an entrance, 
twenty cubits wide, covered with a curtain hanging loose. 

TABERNACLES, FEast or, a solemn festival of the He- 
brews, observed after harvest, on the fifteenth day of the 
month Tisri, instituted to commemorate the goodness of 
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‘Tables God, who protected the Israelites in the wilderness, and 
Isle made them dwell in booths, when they came out of Egypt. 
On the first day of the feast they began to erect booths of 
the boughs of trees, and in these they were obliged to con- 
tinue seven days. ‘The boughs were placed in the open 
air, and were not to be covered with cloths, nor made too 
close by the thickness of the boughs, but so loose that the 
sun and the stars might be seen, and the rains descend 
through them. 

TABLAS Isiz, one of the Philippines, situated due 
north of Luzon, thirty milcs in length by three in average 
breadth. 

TABLATURE (lItal. Tabulatura, or Intavolatura), an 
old species of musical notation by means of letters of the 
alphabet applied to a staff of four or more lines and their 
spaces, and most usually employed in music written for the 
guitar, or for instruments of the lute kind. It has long 
been disused, and is now generally unintelligible. For 
some explanations of Tablature, see Graham’s Essay upon 
Music. 

TABLE, a moveable piece of furniture, usually made 
of wood or stone, and supported on pillars or the like, for 
the commodious reception of things placed upon it. 

TABLE Istanp, a small island in the South Pacific 
Occan, so called by Captain Wilson. Long. 181. 54. W. 
Lat. 18.54. S. This is also the name of several small islands 
in the Eastern Seas. Table Point is the southern extre- 
mity of Bali Island, in the Eastern Seas. Long. 115. 11. 
E. Lat. 8. 45. §.; also the eastern boundary of the south 
entrance into Bali Straits. 

TABOO, a word used by the South Sea islanders, and 
nearly of the same import as prohibited or interdicted. It 
applies equally to persons and things, and is also expressive 
of any thing sacred, devoted, or eminent. 

TABOR, a celebrated mountain of Palestine, situated 
to the south-west of Lake Tiberias, over which, and all 
the surrounding country, it commands an extensive pros- 
pect, about two leagues south-east from Nazareth, and 
nearly the same distance from Jordan. In shape it re- 
sembles a truncated cone. It is entirely calcarcous, and is 
covered to the top with a forest of oak, and wild pistachio, 
and other trees, and a variety of plants. It is completely 
insulated from any of the neighbouring mountains, none of 
which is of equal height. It is estimated by Bucking- 
ham to be about 1000 feet above the adjacent country. 
It is covered in the morning, and during a great part of 
the day, with thick clouds, which disperse towards mid- 
day. A strong wind blows on it during the day; and 
Burckhardt mentions that more copious dews fall in the 
night than he had seen in any other part of Syria. Here 
this traveller found a single family of Greek Christians, 
who had resided on the top for several years. They rent- 
ed the oval plain into which the summit is extended for 
about a quarter of a mile, at fifty piastres, and had retired 
to this remotc spot to avoid paying taxes. Here are found 
the remains of a large fortress, the thick wall of which may 
be traced quite round the summit. The area of the plain 
is overspread with ruins of private dwellings, built of stone, 
of great solidity, and with the vestiges of churches, grot- 
toes, and other ancient relics. There are no springs; but 
numerous reservoirs have been cut in the rock, two of which 
are still of service in supplying water. Mount Tabor is ce- 
lebrated as the Mount of Transfiguration. 

Tasor, a city of the Austrian kingdom of Bohcmia, the 
capital of the circle of the same name, which extends over 
1137 squarc miles, and contains 171,270 inhabitants. The 
city is situated on a hill near the river Luschnitz. It con- 
tains a very curious collegiate church, a monastery of Au- 
gustins, and 430 houses, with 3430 inhabitants. It is re- 
markable from having been founded in 1420, by the first 
Protestants, then called Hussites, and sometimes Taborites. 
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At Tabor there are some manufactures of linens and wool- 
lens. Long. 13. 48. E. Lat. 49. 24. 23. N. 

TABRIZ, or TaBreEeEz, a city of Persia, and capital of 
the province of Azerbijan, and for a considerable time the 
residence of Abbas Mirza, the heir-apparent of the Persian 
crown. It is seated in an immense plain at the foot of a 
mountain, on the banks of a small river whose waters are 
applied to the cultivation of the land. Tabriz was former- 
ly a magnificent city, and, according to Chardin’s account, 
contained, when he visited it in 1686, 15,000 houses, as 
many shops, 300 caravanserais, 250 mosques, magnificent 
domed bazaars, and 550,000 inhabitants, though this last 
appears rather an exaggerated estimate. At present, Mo- 
rier does not consider it to be more than one tenth of its 
former magnitude. All the large buildings have been de- 
stroyed by earthquakes. Two of these occurred during the 
last century, and were particularly fatal: 100,000 inha- 
bitants perished, having been swallowed up in the yawn- 
ing abyss of the earth, with their houses ; and others crushed 
under masses of falling ruins. Notwithstanding these cala- 
mities, a new city has arisen amid the desolation of the old ; 
and on all sides are to be seen the ruins of houses, streets, 
&c., which afford some idea of the extent and magnificence 
of the former city. Tabriz is at this day three miles and a 
quarter in circumference. Morier, who visited this place 
in 1809, mentions that it is surrounded by walls built of 
sun-burnt bricks, and by towers of kiln-burnt bricks placed 
at irregular distances from each other. After his second 
visit in 1811, he mentions that, four years before, Abbas 
Mirza had made Tabriz his capital, and that he had repair- 
ed and beautified the walls, and otherwise improved the city. 
Sir R. K. Porter, by whom Tabriz was visited in 1817, also 
says that it had been lately re-fortified by order of the prince 
Abbas Mirza, who then resided in it. It is now surrounded 
with a thick wall, protected by towers and bastions, with 
the addition of a very deep dry ditch, the whole embracing 
a circumference of 6000 yards. The object of the prince 
is not so much to adorn as to strengthen the city; and, be- 
sides the fortifications, a maidan or square has been laid out 
by him, and surrounded with barracks for the troops which 
he is organizing according to European tactics. He was also 
building a palace for his own residence, which possessed, 
however, none of that pomp which distinguished the royal 
residences of former days. Beyond this boundary to the 
north and east extend the suburbs, which rise amid the rnins 
and broken ground which formerly composed the city. 
Four gatcs of no very imposing appearance open into the 
new city. They are surmounted by turrets, and orna- 
mented with slight minarets covered with chequer-work of 
blue and green tiles, collected from the remains of the an- 
cient vaulted mosques. Out of the 250 mosques mentioned 
by Chardin, the ruins of only three are visible. The most 
considerable is that of Ali Shah, erected nearly 600 years 
ago by Ali Koja, which still presents lofty arches and the 
mouldering vaulted work of splendid domes. This building, 
both within and without, has been cased over its whole 
surface with lackered tilcs of porcelain, adjusted with sin- 
gular taste and ingenuity into a variety of intricate and ela- 
borate figures of green, dark, and light blue, interspersed 
with Arabic sentences in letters of gold; and a broad band 
of rich legends formed in white upon this beautifully varied 
ground, and interwoven with flowers in grecn and gold, 
winds round the whole extent of the building. This fine 
ruin is within the new fortifications of the city, where are 
also the remains of the ark or citadel. The latter building 
comprchends within its limits the remains of a mosque, which 
is avery finely constructed mass of brick-work, abont eighty 
feet in height; at the top of which three small chambers 
have been constructed, whence the town and the surround- 
ing country are seen as if laid out on a chart. The prince 
at one time intendcd to reside in this place ; but it was sub- 
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took place in 1787, only 40,000 remained to be engulphed; Tacit 
a proof that the population had in the mean time greatly 
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Tabriz. sequently converted into an arsenal and manufactory of 
~~" arms, which was visited by Morier, and in which he saw 


stores of guns, artillery, and the other materiel of war, and 
numerous carpenters, wheelwrights, and others, with Euro- 
pean tools, and ablacksmith’s forge at work. Tothe south- 
east of the city, at the foot of a sloping hill, is a powder-mill, 
worked by water, and erected entirely bya Persian. It is, 
says Morier, by far the best structure at Tabriz, being built 
of brick, stone, and marble. The remains of this structure 
that still exist, after repeated shocks of earthquakes, prove 
the original solidity and excellence of the workmanship. 
About two miles to the south-west of the new walls of the 
town, but far within the remnants of the old boundaries, 
stand the magnificent remains of the sepulchre of Sultan 
Kazan. The intervening ground is marked with shapeless 
ruins, even stretching beyond the sepulchre to a great ex- 
tent. The tomb itself has the appearance of a huge mound 
of mingled lime, dust, tiles, and bricks, surrounded, how- 
ever, with spacious arches of stone, the remains of its for- 
mer grandeur. Beyond the eastern gate of the town, the 
ruins of the ancient city reach for more than three miles 
over the valley, and on the adjoining heights which skirt the 
base of the hills. On one of the most commanding of these 
subordinate acclivities stands the vast and venerable struc- 
ture. of an ancient fortress, which from its position and 
strength must have commanded the whole valley. At what 
period this vast structure was first built, is entirely un- 
known; but the thickness of the walls, the massy towers, 
and the splendid materials of its interior parts, plainly show 
the great labour and cost at which it must have been rear- 
ed. . Nosun-dried bricks have been employed in this build- 
ing, which consists of hnge masses of loose stones and mor- 
tar thrown together, and afterwards closely faced with large 
stones. A very large tower, looking towards the town and 
the valley, flanks the south-west front of the castle, which 
seems in a less impaired state than any of the other quar- 
ters. In the interior of these ruins are found several vaulted 
and spacious underground apartments, and near them the 
remains of a magnificent mosque. The shattered walls are 
filled up with heaps of tiles, dust, and furnace-made bricks, 
interspersed with the pieces of white transparent marble 
called Tabriz marble, which is dug up in immense blocks 
from the mountains on the banks of Lake Ooroomia. Sir 
Rt. K. Porter also marked the foundations of other consi- 
derable buildings, and the site where baths had been con- 
structed. He ascribes the destruction of these edifices 
on the heights more to the devastations of war than to earth- 
quakes, as the ruins that still remain mark out very clearly 
the plan and architectural dispositions of the edifice. The 
plain in which Tabriz is situated is bounded to the north- 
east, the east, and south-east, by a chain of barren mountains, 
conspicuous for their red and ochreous appearance. These 
mountains rise immediately behind Tabriz, and recede into 
a deep vale, which, being watered by a plentiful stream, is 
perhaps more highly cultivated than any tract of its size 
in Persia, and is remarkable for beautiful and picturesque 
scenery. 

It is generally understood that the ancient name of Ta- 
briz was Ganzaca; and no notice is found of it as the capi- 
tal of Azerbijan until the fourth century of the Christian 
era. Irom that period, under the names of Ganzaca, Tauris, 
Tabriz or Tabreez, it has been esteemed the capital of the 
province. But it must have subsequently declined in con- 
sequence, as the houses of the city only amounted to 3000 
when Heraclius took possession of it 300 years after. It 
was not till after the accession of the Sefi race of kings that 
Tabriz regained its former importance. It must have been 
a great city when it was visited by Chardin in 1686, who 
rates its population at 550,000. But in 1727 it was nearly 
destroyed by an earthquake, in which 70,000 people are 
said to have perished; and in a succeeding shock, which 


declined. Longitude, according to the observations of the 
unfortunate traveller Brown, 47. 17. 46. E. Latitude, ac- 
cording to Major Monteith, 38. 4. N. 

TACHYGRAPHY, from rayds, swift, and yedéou, I 
write, or the art of writing short-hand. See STenoGRApPHy. 

TACITUS, Caius Corne.ius, a celebrated Roman 
historian, and one of the greatest men of his time, appears 
to have been born about the fifty-seventh year of the Chris- 
tian era. He early applied himself to the labours of the 
bar, in which he gained very considerable reputation. He 
was a man of equestrian rank, and was promoted to various 
offices. Having married the daughter of Agricola, the road 
to public honours was opened to him in the reign of Ves- 
pasian ; but during the sanguinary and capricious tyranny of 
Domitian, he, as well as his friend Pliny, appears to have 
retired from the theatre of public affairs. The reign of 
Nerva restored these luminaries of Roman literature to the 
metropolis ; and, in the year 97, we find Tacitus engaged 
to pronounce the funeral oration of the venerable Virginius 
Rufus, the colleague of the emperor in the consulship, and 
afterwards succeeding him as consul for the remainder of 
the year. In the year of the city 853, Pliny and Tacitus were 
appointed by the senate to plead the cause of the oppressed 
Africans against Marius Priscus, a corrupt proconsul, who 
was convicted before the fathers; and the patriot orators 
were honoured with a declaration that they had executed 
their trust to the entire satisfaction of the house. The time 
of the historian’s death is not mentioned by any ancient 
author, but it is probable that he died in the reign of Trajan. 

His works which still remain are, 1. The Life of Agricola, 
his father-in-law; 2. On the Manners of the Germans; 
3. Five books of his History ; 4. His Annals. There is 
also attributed to him a dialogue “ De Causis corruptz 
Eloquentiz,” which others have ascribed to Quintilian. The 
treatise on the manners of the Germans was published in 
851. The exact time when Tacitus published his history 
is uncertain, but it was in some period of Trajan’s reign, 
who died suddenly, a. v. c. 870, a. p. 117. The history 
comprises a period of twenty-seven years, from the acces- 
sion of Galba, 822, to the death of Domitian, 849. The 
history being finished, he did not think he had completed 
the tablature of slavery: he reverted to the time of Tibe- 
rius ; and the second work, which, however, comes first in 
the order of chronology, includes a period of fifty-four years, 
from the accession of Tiberius, 767, to the death of Nero, 
821: this work is his Annals. 

No author has obtained a more splendid reputation than 
Tacitus. It is impossible not to admire and recomniend his 
intimate knowledge of the human heart, the spirit of liberty 
which he breathes, and the force and vivacity with which 
he perpetually expresses himself. He has been censured as 
obscure ; and indeed nothing can be more certain than that 
he did not write for the common mass of men. But to those 
who are judges of his compositions, it is no matter of re- 
gret that his manner is his own, and peculiar. Never were 
description and sentiment so wonderfully and so beauti- 
fully blended; and never were the actions and characters 
of men delineated with so much strength and precision. 

Of the works of Tacitus, the first edition was printed by 
V. Spira at Venice in 1468 or 1469. It is in folio, and 
without a date. After some intervening impressions, a 
more complete edition was superintended by Beroaldus, 
Rome, 1515, fol. Here the earlier books of the Annals 
were printed for the first time. The subsequent editions 
are so numerous, that we can only specify a very small pro- 
portion. Tacitus was greatly indebted to the learned la- 
bours of Lipsius, who published several editions. His first 
was printed at Antwerp, 1574, 8vo. His annotations were 
gradually augmented, and underwent different revisals and 
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modifications. The last edition which he himself superin- 
tended was that of Ant. 1600, fol. Passing over the edi- 
tions “ cum notis variorum,” 1672 and 1685, we arrive at 
that of Ryckius, Lugd. Bat. 1687, 2 tom. 12mo. The se- 
cond volume contains the editor’s annotations. J. Grono- 
vius had undertaken to prepare an edition with the notes 
of various critics ; and after his death it was completed by 
his son Abraham, Traj..ad Rhen. 1721, 2tom. 4to. Two 
editions by Ernesti were printed at Leipzig.im 1752 and 
An elegant edition was pub- 
lished by Brotier, Paris. 1771, 4 tom. 4to, 1776, 7 tom. 
12mo. We now descend to the edition of Oberlin, Lipsize, 
1801, 2 tom. 8vo; and to that of Ruperti, Gotting. 1804, 
2 tom. 8vo. 

The works of Tacitus have been translated into various 
languages. The earliest English version was executed by 
Sir Henry Savile and Richard Greenway. Dryden lent 
his ready aid to “The Annals and History of Cornelius 
Tacitus, by several hands.” Lond. 1698, 3 vols. 8vo. Some 
of these hands are suspected to have been chiefly indebted 
toa French translation. Their version was followed by 
that of Thomas Gordon, Lond. 1728-31, 2 vols. fol. . Gor- 
don’s phraseology is remarkable for its affectation ; and by 
labouring to imitate the style of the original author, he has 
in some instances rendered his own scarcely intelligible. A 
more readable translation of Tacitus was produced by Ar- 
thur Murphy, Lond. 1793, 4 vols. 4to. The dialogue on 
eloquence has been well translated by Mr Melmoth; the life 
of Agricola, and the description of Germany, by Dr Aikin. 

TACK, a rope used to confine the foremost lower cor- 
ners of the courses and stay-sails in a fixed position, when 
the wind crosses the ship’s course obliquely. The same 
name is also given to the rope employed to pull out the 
lower corner of a studding-sail or driver to the extremity 
of its boom. The main-sail and fore-sail of a ship are fur- 
nished with a tack on each side, which is formed of a thick 
rope tapering to the end, and having a knot wrought upon 
the largest end, by which it is firmly retained in the clue 
of the sail. By this means one tack is always fastened to 
windward, at the same time that the sheet extends the sail 
to the leeward. 

To Tacx, to change the course from one board to an- 
other, or turn the ship about from the starboard to the lar- 
board tack; in a contrary wind. Thus a ship being close- 
hauled on the larboard tack, and turning her prow suddenly 
to windward, receives the impression of the wind on her 
head sails, by which she falls off upon the line of the star- 
board tack. Tacking is also used in a more enlarged sense, 
to imply that manceuvre in navigation by which a ship 
makes an oblique progression to the windward, in a zigzag 
direction. This, however, is more usually called beating, 
or turning to windward. 

TACOULUM, a town of Hindustan, in the Carnatic, 
forty miles west from Madras. Long. 79. 50. E. Lat. 13. 
4. N. 

TACTICS, in the art of war, is the method of disposing 
forces to the best advantage in order of battle, and of per- 
ae the several military motions and evolutions. Sec 

AR. 

TADCASTER, a town in the wapentake of Barkston- 
Ash, in the west riding of the county of York, 185 miles 
from London. It stands on the river Wharfe, over which 
is a fine bridge, built from the ruins of its ancient castle, 
called by the Romans Calcaria, from the abundance of lime- 
stone found near it. It is a well-built town, with a well-at- 
tended market on Thursday. The inhabitants amounted in 
1821 to 1651, and in 1831 to 1666. 

TADMOR. See Paumyra. 

TAFFETY, or Tarrera, a fine smooth silken stuff, re- 
markably glossy. There are taffeties of all colours, some 
plain, and others striped with gold, silver, &c., others 
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chequered, others flowered, according to the fancy of the 
workmen. 

. TAGAL, a Dutch settlement on the north coast of Java, 
where there is a resident to receive the contributions of the 
chief. It is prettily situated on a broad river, and has a 
church and a small fort. Long. 108. 55. E. Lat. 6. 44. S. 
~ TAGALAZ, one of the Fox Islands, in the North Pacific 
Ocean. Long. 185. 26. E. Lat. 53. 30. N.. 

TAGANROG, a fortified city of South Russia; in En- 
rope, in the circle of Rostow and province of Caterinoslaw, 
about 1300 miles from St Petersburg. It is built onan ele- 
vated tongue of land, on the Sea of Azoph, which forms a 
small bay, where the small vessels can be secured. From 
the favourable situation for trade, it has become an empo- 
rium for the productions that are conveyed from the inte- 
rior of the empire by the great rivers the Wolga, the 
Don, and the Donetz. Itis a kind of free port, has quaran- 
tine regulations, Custom-house, naval and land police, and 
is furnished with a regular garrison. The chief impediment 
to the progress of the commerce from this place is the shal- 
lowness of the water in the Sea of Azoph,:which forbids 
large vessels from approaching to nearer than two miles 
from the city. In spite of this obstacle, however, more 
than 14:00 vessels have been loaded in one year, with wheat, 
iron, tallow, oil, cordage, leather, sail-cloth, and hides. 
Though the greater part of the ships are Russian, yet many 
of them are Greek, Austrian, and English. The country 
around is highly beautiful and fertile, and the fruits of warm 
climates come to perfection in the summer in the open air, 
especially the melons and grapes... The city has been rapid- 
ly increasing in population ever since 1805, and is now said 
to contain 20,000 inhabitants. The late emperor Alexan- 
der died here in 1825, whilst busily occupied in projects to 
improve the place, and extend its prosperity. Long. 38. 
34, 25. E. Lat. 47. 12. 30. Nz 

TAGAPOLA, a small island among the Philippines, 
twenty-five miles west of the island of Samar. 

TAGLIACOZZI, Gasparo, a renowned surgeon, was 
born at Bologna in the year 1546. He studied in that 
university under Cardan, and took his doctor’s degree at the 
age of twenty-four. He was appointed professor of surgery, 
and afterwards of anatomy ; and after having acquired much 
reputation, he died at Bologna on the 7th of November 
1599. His principal work is entitled “ De Curtorum -Chi- 
rurgia per Insitionem libri duo.” Venet. 1597, fol. It was 
reprinted under the title of “ Chirurgia nova, de Narium, 
Aurium, Labiorumque Defectu per Insitionem Cutis ex 
Humero, arte hactenus omnibus ignota, sarciendo.”  Fran- 
cof. (1598), 8vo.. This new title sufficiently indicates the 
art which he professed, of repairing noses, ears, and lips, by 
a species of ingrafting. The name of Zaliacotius is well 
known to the readers of Hudibras. 

TAGOLANDA, a small island, about twenty miles in cir- 
cumference, situated off the north-eastern extremity of Ce- 
lebes. It is populous, and plentifully supplied with provi- 
sions. Long. 125. 5. E. Lat. 2. 10. N. 

TAGUS, or Taso, the largest river of Spain; which, 
taking its rise on the confines of Aragon, runs south-west 
through the provinces of New Castille and Estremadura ; 
and passing by the cities of Aranjuez, Toledo, and Alcan- 
tara, and then crossing Portugal, forms the harbour of Lis- 
bon, at which city it is about three miles broad ; and about 
eight or ten miles below this it falls into the Atlantic Ocean. 

TAGYPEEL, a small island in the Eastern Seas, near 
the north-east coast of Borneo. Long. 117. 54. E. Lat. 
6..29)/N: 

TAHEJ, a town of Hindustan, in the province of Cutch, 
of which it was formerly the capital; but it has now dwindled 
into a small village. Long. 76. 27. E. Lat. 23. 17. N. 

TAHMOR, a town of Hindustan, province of Oude. 
Long. 81..10. E. Lat. 27. 41. N. 
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TAHNESIR, an ancient town of Hindustan, in the pro- 
vince of Delhi, in the Sikh territories, ninety miles north 
by west from the city of Delhi. Long. 76. 30. E. Lat. 
30. N. 

TAHNOON, a district of Northern Hindustan, tribu- 
tary to the Ghoorkali. rajah of Nepaul. It has an irregu- 
larly mountainous surface, and is known to be but thinly 
inhabited. To the south it is bounded by the British ter- 
ritory of Terriani, at the foot of the Himalaya Mountains. 

TAHNUM, a town of Northern Hindustan, tributary 
to the Ghoorkali rajah of Nepaul, about twenty-five miles 
north-west from Gorcah. Long. 84. 10. E. Lat. 28.41. N. 

TAHOOROWALH, one of the smaller Sandwich Islands, 
situated about nine miles from the south-west part of Mo- 
wee. Long. 199. 30. E. Lat. 21.40.N. 

TAHRAH, a town and fortress of Hindustan, in the pro- 
vince of Cutch, situated about thirty miles from Luckput 
Bunder, on the road from that place to Mundavee, a sea- 
port in the Gulf of Cutch. 

TAHUK, or Tasuk, a town of Hedsjas, in Arabia, the 
first conquest made by Mahommed. It is 176 miles south- 
south-east from Jerusalem. 

TAIF, or Tayr, a town of Arabia, in the Hedsjas, si- 
tuated in a mountainous but fertile and well-cultivated dis- 
trict. It was visited by Burckhardt in 1814, who describes 
it at that time as nearly in a state of ruin, many of the build- 
ings having been nearly destroyed by the Wahabys when 
they took Taif in 1802; and the town having afterwards 
been abandoned, every thing is hastening to decay. There 
were not more than four or five buildings, inhabited by the 
principal officers of the pacha, above the common size. 
There were at that time two small mosques. The tomb of 
E] Abbas, which had a good dome over it, and was often 
visited by pilgrims, was entirely destroyed by the Waha- 
bys. Taif is celebrated for its beautiful gardens, which 
are situated some distance from the town, are well water- 
ed by wells and rivulets descending from the mountains, 
and produce grapes of a very large size and delicious 
flavour, figs, quinces, and pomegranates, besides all the 
other fruits which are found in these climates. ‘They are 
also renowned for the finest roses, which, like the grapes, 
are transported to all parts of the country. There are small 
pavilions in these gardens, to which the people of Taif, and 
formerly the great merchants of Mecca, resorted in sum- 
mer. They had all their houses and establishments here, 
and lost considerable property when the town was plunder- 
ed by the Wahabys. The indigenous inhabitants of Taif 
are Arabs. There are a few natives of Mecca, but the 
far greater part of the foreigners are Indians by origin, who 
still preserve the dress and manners of Indian Mussulmans. 
Some are merchants, but the greater part are druggists, 
whose trade is of great importance from the general predi- 
lection of all classes for drugs and perfumes. Taif was a 
commercial town before the Wahaby invasion, when it 
was plundered. It was resorted to by the Arabs of the 
country around for articles of dress, while by the mountain 
tribes were brought supplies of wheat and barley in cara- 
vans. It was also a considerable entrepét for coffee, brought 
from the mountains of Yemen by the Bedouins on camels. 
When Burckhardt visited it, every thing denoted great mi- 
sery. The only imports from the interior were dates ; and 
the streets abounded with beggars, many of whom must 
have perished with hunger, as it cost at that time a sum 
equal to tenpence to procure bread enough for a man's 
daily subsistence. The town is supplied with water from 
two copious wells. It is sixty miles south-east from Mecca. 

TAIL, the train of a beast, bird, or fish, which in land 
animals, it is said, serves to drive away flies, &c. and in birds 
and fishes to direct their course, and assist them in ascend- 
ing or descending in the air or water. But the tail in all 
animals is of great use in directing their motions. 
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Tam, or Fre-rait, in Law, is a conditional estate or 
fee, opposed to fee-simple. 


tl 
TAILZIE, in Scotish Law, the same with entail, a deed Talave 


settling an estate upon a series of heirs, and generally ac- 
companied with conditions and limitations, making a per- 
etuity. 

TAIMBOORNY, a town of Hindustan, province of Au- 
rungabad, now belonging to the British. Long. 75. 23. E. 
Lat. 18. 0. N. 

TAIMUR, a cape of Asiatic Russia, in the district of 
Turuchansk, on the Frozen Ocean. 

TAIMURSKAIA, a gulf of the Frozen Ocean, on the 
coast of Asiatic Russia. Long. 94. 10. to 98.10. E. Lat. 
75: to 77. N. 

TAIN, a royal borough of Scotland, and the county 
town of Ross-shire. It is situated on the margin of the 
Firth of Dornoch, about a mile from the sea, in the neigh- 
bourhood of a fertile and well-cultivated country. The 
town is pleasant and prosperous. It is provided with an 
excellent academy, taught by a rector and two masters. 
The trade is principally confined to the demands of the 
town and adjoining districts. ‘Tain unites with Cromarty, 
Dingwall, Dornoch, Kirkwall, and Wick, in sending a mem- 
ber to parliament. The population of the borough and 
parish in 1831 amounted to 3078, of which about 2000 be- 
longed to the borough. 

TAI-PING, a city of China, of the first rank, in Kiang- 
nan, on the Yang-tse-kiang river, and at the junction of 
three of its tributaries. It is 525 miles south of Pekin. 
Long. 118. 14. E. Lat. 31. 38, N. 

Tai-Pine, a city of China, of the first rank, in Quang- 
see, near the confines of the kingdom of Tonquin. It is 
built on a point of land which is almost surrounded by a 
river. Long. 106. 34. E. Lat. 22. 25. N. 

TAITONG, a city of China, of the first rank, in Shan- 
see, situated in a mountainous country, and exposed to the 
incursions of the Tartars. It is well fortified, and has a 
strong garrison. It is 155 miles west of Pekin. Long. 112. 
44. E. Lat. 40. 5. N. 

TAI-YUEN, a city of China, of the first rank, in Shan- 


see. It is populous, and strongly fortified. It is 230 miles 
west-south-west of Pekin. Long. .111. 56. E. Lat. 37. 
54, N. 


TAJGAUW, a town of Hindustan, in the province of 
Bejapoor, fortified, in 1792, by Purseram Bhow. It is 
seventeen miles north by west from Merritch. Long. 75. 
55. E. Lat. 16. 47. N. 

TAKAKAKAN, a small island in the Eastern Seas, 
near the east coast of Borneo. Long. 116.51. E. Lat. 88. N. 

TALALAP, one of the Philippine Islands, where the 
Spaniards, in 1730, built a church, and established a reli- 
gious mission ; but the whole party were soon after murder- 
ed by the natives, and the church was demolished. 

TALAVERA, usually distinguished by the addition to 
its name of de la Reyna, is the capital of a partido, which 
comprises within it almost the whole of the western side 
of the province of Toledo, in Spain. It is a place of great 
antiquity, containing many Roman monuments. When 
Spain was invaded by the Moors, it speedily surrendered, 
but was successively occupied and plundered by the con- 
tending armies as long as the Mahommedan power existed 
in the Peninsula. It is remarkable as the scene of the first 
great conflict that occurred between the British army under 
the command of the duke of Wellington, and the French. 
On the 27th and 28th July 1809, the British army, of 
19,000, with a Spanish force of 40,000 indifferent troops, 
were repeatedly attacked in their position by a well-appoint- 
ed French army of 47,000 French troops, under the com- 
mand of the intrusive king Joseph Bonaparte. The con- 
flict was severe, but the British repelled the attacks, and 
the enemy retreated. Though the victory was thus gain- 
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ed, it was indecisive, as the duke of Wellington soon after- 
wards retreated, and his wounded men fell into the hands 
ofthe French. The city stands on a beautiful plain watered 
bythe Tagus. Itis but indifferently built, has seven churches, 
one of which, that of the Hieronymites, is very fine, and no 
less than twelve monasteries. It contains about 5000 inha- 
bitants, but with the suburbs and contiguous villages about 
8000. The chief occupation is the fabrication of silk 
stockings; but there are manufactures of soap, of earthen 
ware, of hats, and cordage, upon a small scale. Talavera 
is remarkable as the birth-place of Mariana, the historian of 
Spain. Long. 5. 1. 5. W. Lat. 39. 59. 50. N. 

TALENT signifies both a weight and a coin very com- 
mon among the ancients, but very different among different 
nations. The common Attic talent of weight contains 60 
Attic mine, or 6000 Attic drachme; and weighed, ac- 
cording to Dr Arbuthnot, 59 Ibs. 11 oz. 17} gr. English 
Troy weight. There was another Attic talent, by some 
said to consist of 80, by others of 100 mina. The Egyp- 
tian talent was 80 mine, the Antiochian also 80, the Pto- 
lemaic of Cleopatra 86%, that of Alexandria 96, and the 
Insular talent 120. In the valuation of moncy, the Gre- 
cian talent, according to Dr Arbuthnot, was equal to 60 
ming, or, reckoning the mina at L.3. 4s. 7d., equal to 
L193. 15s. The Syrian talent, in this valuation, consisted 
of 15 Attic min, the Ptolemaic of 20, the Antiochian of 
60, the Euboean of 60, the Babylonic of 70, the Greater 
Attic of 80, the Tyrian of 80, the Eginzean of 100, the 
Rhodian of 100, and the Egyptian of 80 mine. There is 
another talent much more ancient, which Dr Arbuthnot 
calls the Homerie talent of gold, which seems to have weigh- 
ed six Attic drachms or three darics, a daric weighing very 
little more than a guinea. According to this talent, some 
reckon the treasure of King David, particularly that men- 
tioned 1 Chron. xxii. 14, which, according to the common 
reckoning, would amount in gold talents to the value of 
L.547,500,000, and the silver to above L.342,000,000. As 
David reigned in Judea after the siege of Troy, it is not 
improbable but Homer and he might use the same numeral 
talent of gold. Among the Romans there were two kinds 
of talents, the Jittle and the great talent. The little was the 
common talent; and whenever they say simply talentum, 
they are to be understood of this. The little talent was 
sixty mine or Roman pounds; the mina or pound being esti- 
mated at 100 drachme or denarii. It was also estimated at 
twenty-four great sesterces, which amounted to sixty pounds. 
The great talent exceeded the less by one third part. Bu- 
deus computes that the little talent of silver was worth 
L.75 sterling, and the greater L.99. 6s. 8d. sterling. The 
greater of gold was worth L.1125 sterling. 

TALENT, as a species of money, among the Hebrews, 
was sometimes used for a gold coin, the same with the 
shekel of gold, called also stater, and weighing only four 
drachms. The Hebrews reckoned by these talents as we 
do by pounds, &c. Thus a million of gold, or a million of 
talents of gold, among them, was a million of shekels or 
hummi; the nummus of gold being the same weight with 
the shekel, viz. four drachms. But the Hebrew talent 
weight of silver, which they called cicar, was equivalent to 
that of 3000 shekels, or 113 Ib. 10 oz. 1 dwt. 102 gr. Eng- 
lish Troy weight, according to Arbuthnot’s computation. 

TALGARTH, a market and borough town of the county 
of Brecon, in South Wales. It is situated in a fertile dis- 
trict ; and near to it is an extensive lake, well stocked with 
fresh-water fish. The population amounted in 1821 to 698, 
and in 1831 to 741. 

TALI, a city of China, of the first rank, in the province 
of Yunan, situatcd on a large lake. The mountains in the 
Vicinity produce a species of marble, which is fashioned by 
the inhabitants into tables and other pieces of furniture. 
Long. 100. E. Lat. 25. 45. N. 
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TALIACOTIUS. See Tacutacozzi. 
TALIO (lex talionis), a species of punishment in the 
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Mosaic law, by which an evil is returned similar to that com- .!@lmud. 


mitted against us by another ; hence that expression, “ Eye 
for eye, tooth for tooth.” This law was inserted in the twelve 
Tables of the Romans; but it was afterwards set aside, and 
a power was given to the praetor to fix a sum of money for 
the injury inflicted. 

TALISMANS, magical figures cut or engraved with 
superstitious observations on the characterisms and configu- 
rations of the heavens, to which some astrologers have at- 
tributed wonderful virtues, particularly that of calling down 
celestial influences. The talismans of Samothrace, so fa- 
mous of old, were pieces of iron formed into certain imagcs, 
and set in rings: these were esteemed preservatives against 
all kinds of evils. There were likewise talismans taken 
from vegetables, and others from minerals. 

TALLY is a stick cut in two parts, on each of which is 
marked, with notches or otherwise, what is due between 
debtor and creditor ; and this was the ancient way of keep- 
ing all accounts, one part being kept by the creditor, the 
other by the debtor. Hence the tallier of the exchequer, 
whom we now call the ¢eller. But there are two kinds of 
tallies mentioned in our statutes to have been long used in 
the exchequer. The one is termed tallies of debt, which 
are in the nature of an acquittance for debts paid to the 
king, on the payment of which these tallies are delivered to 
the debtors, who carrying them to the clerk of the pipe- 
office, have there an acquittance in parchment for their full 
discharge. The other are tallies of reward or allowance, 
being made to sheriffs of counties, as a recompense for such 
matters as they have performed to their charge, or such 
money as is cast upon them in their accounts of course, but 
not leviable. In the exchequer there is a tally-court, where 
attend the two deputy-chamberlains of the exchequer and 
the tally-cutter ; and a tally is generally the king’s acquit- 
tance for money paid or lent, and has written on it words 
proper to express on what occasion the money is received. 

TALMUD, a collection of Jewish traditions. There 
are two works which bear this name, the Talmud of Jeru- 
salem, and the Talmud of Babylon. Each of these is com- 
posed of two parts; the Mishna, which is the text, and is 
common to both, and the Gemara or commentary. The 
Mishna, which comprehends all the laws, institutions, and 
rules of life which, beside the ancient Hebrew scripture, the 
Jews thought themselves bound to observe, was composed, 
according to the unanimous testimony of the Jews, about 
the close of the second century. It was the work of Rabbi 
Jehuda (or Juda) Hakkadosh, who was the ornament of the 
school at Tiberias, and is said to have occupied him forty 
years. The commentaries and additions which succeeding 
Rabbis made were collected by Rabbi Jochanan Ben Eli- 
ezer, some say in the fifth, others say in the sixth, and 
others in the seventh century, under the name of Gemara, 
that is, completion, because it completed the Talmud. A 
similar addition was made to the Mishna by the Babylonish 
doctors in the beginning of the sixth century according to 
Enfield, and in the seventh according to others. The 
Mishna is divided into six parts, of which every one which 
is entitled order is formed of treatises, every treatise is di- 
vided into chapters, and every chapter into mishnas or 
aphorisms. In the first part is discussed whatever relates 
to seeds, fruits, and trees; in the second, feasts ; in the third, 
women, their duties, their disorders, their contracts, mar- 
riages, and divorces; the fourth treats of the damages or 
losses sustained by men or beasts, of things found, depo- 
sits, usuries, rents, farms, partnerships in commerce, in- 
heritance, sales and purchases, oaths, witnesses, arrests, 
idolatry ; and here are named those by whom the oral law 
was received and preserved; in the fifth part are noticed 
what regards sacrifices and holy things; and the sixth treats 
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Talnere on purifications, vessels, furniture, clothes, houses, leprosy, 
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baths, and numerous other articles. All this forms the 
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jected some of its greatest absurdities. 


The Talmud of Babylon is most valued by the Jews; 
and this is the book to which they refer when they speak 
of the Talmud in general. An abridgement of it was in 
the 12th century made by Maimonides, in which he re- 
The Gemara is 
stuffed with dreams and chimeras, with many ignorant and 
impertinent questions, and the style is very coarse. The Mish- 
na is written in astyle comparatively pure, and may be very 
useful in explaining passages of the New Testament where 
the phraseology is similar. This is indeed the only use to 
which Christians can apply it; but this renders it valuable. 
Lightfoot had jndiciously availed himself of such informa- 
tion as he could derive from it. Some of the popes, with 
a barbarous zeal, and a timidity of spirit for the success of 
the Christian religion, which the belief of its divinity can 
never excuse, ordered great numbers of the Talmud to be 
burned. Gregory IX. burned about twenty cart-loads, and 
Paul IV. ordered 12,000 copies of the Talmud to be de- 
stroyed. 

The last edition of the Talmud of Babylon, printed at 
Amsterdam, is in twelve vols. folio. The Talmud of Jeru- 
salem is in one large folio. 

TALNERE, a town of Hindustan, in the Mahratta ter- 
ritories, and province of Khandesh, situated on the Tuptee 
river, ninety-two miles west from Boorhanpoor. It was 
conquered by Aurungzebe, and formed part of the posses- 
sions of Holcar, and was ceded by that chief to the Bri- 
tish. But the governor refusing to deliver it up, it was 
besieged and taken by the troops under Sir Thomas Hislop 
in 1818, who ordered him to be executed on one of the 
bastions, as an example to the other refractory governors. 
Long. 75. E. Lat. 21. 13. N. 

TAMAHOO, a small island in the Eastern Seas, near 
the west coast of Borneo. Long. 109. 21. E. Lat. 0.7. N. 

TAMAN, an island in the Russian province of Taurida, 
at the entrance of the Sea of Azoph from the Black Sea. 
Though properly a peninsula, it is made an island by the 
overflowings of the river Kuban, but which at some sea- 
sons are quite dried up. The strait of Taman is a narrow 
and dangerous passage leading to Taganrog, having in some 
places no more than thirteen feet of water. This strait, 
sometimes called the Strait of Yenicaleh, is defended by 
a powerful fort. Part of the island is low, but it contains 
a number of small hills of volcanic origin, from one of which 
there was an eruption in July 1804. There are three towns 
on the island. ‘Taman, or Fanagoria, on the south-east, is 
a place of some trade, and is defended by afort ; Kertch, on 
the opposite side, stands at the foot of a steep hill, and con- 
tains about 1000 inhabitants, chiefly Greek fishermen and 
Jews; and Yenicaleh, beyond Kertch, contains a population 
of 2000 persons, and hasa strong citadel. It stands in long. 
36. 35. E. and lat. 45. 21. 30. N. 

TAMAR, ariver of Van Diemen’s Land, which has more 
the appearance of a chain of lakcs than of a regularly 
formed river. The waters are supposed by Captain Flin- 
ders to have forced a passage by long undermining to the 
sea. 

TAMBAH, a town of Hindustan, province of Bejapoor, 
seventy miles south from Poonah. Long. 73. 35. EK. Lat. 
17. 28. N. 

TAMBEKAN, a town of Hindustan, province of Ne- 
paul, belonging to the Ghoorkali rajah of Nepaul, cele- 
brated for the copper mincs in its vicinity. Long. 85. 30. 
ES Watee?o eo. IN. 

TAMBOUR, in Architecture, a term applied to the Co- 
rinthian and Composite capitals, as bearing some resem- 
blance to a drum, which the French call éambour. Some 
choose to call it the vase, and others campana er the bell. 
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Tampour is also used for a little box of timber-work, Tambour | 


covered with a ceiling, within the porch of ccrtain churches ; va 


both to prevent the view of persons passing by, and to keep 
off the wind, &c. by means of folding doors, &e. 

TamBour also denotes a round course of stone, several 
of which form the shaft of a column, not so high as a dia- 
meter. ' 

Tampour, in the arts, is a species of embroidery. The 
tambour is an instrument of a spherical form, upon which 
is stretched, by means of a string and buckle, or other suit- 
able appendage, a piece of lincn or thin silken stuff; which 
is wrought with a needle of a particular form, and by means 
of silken or gold and silver threads, into leaves, flowers, or 
other figures. 

TAMBOUR pve Basaus, a well-known kind of small 
drum, commonly called a tambourine. It is much used 
among the Biscayans, and consists of onc piece of parch- 
ment stretched over the top of a broad hoop, which is fur- 
nished with little bells. It is sounded by sliding the fingers 
along the parchment, or by striking it with the back of the 
hand, or with the fist or the elbow. 

TAMBOURIN, a drum much used in Provence. Its 
case is much longer and somewhat narrower than that of 
the common drum. It is beaten with a drumstick, while 
the performer at the same time plays with his left hand 
upon a small flute, called galoubet. See Pips. 

TAMBURO (Jtal.), the common military drum. 

TAMBURONE, or Cassa Grande, or Cassa (Ztal.), 
the military bass-drum. See Music. 

TAMBOW, a government of Russia, one of the East Sea 
provinces, extending in east longitude from 38° 31’ to 43° 
20', and in north latitude from 51° 8’ to 55° 9, being 26,072 
square miles. It is a level district in the northern part, 
sandy and swampy; but in the south it is of moderate ferti- 
lity. It is well watered, some of its many streams running to 
the Wolga and others to the Don. The climate is healthy, 
but the winters are severely cold. The corn is morc than 
sufficient for the consumption of the inhabitants, and a 
large quantity is distilled. The crown forests cover a large 
proportion of the district, and create a large export of tim- 
ber and fuel. Many herds of cattle yield both hides and 
tallow, and the former are converted into leather for expor- 
tation. The growth of flax is extensive, and the manufac- 
tory of lincns from it flourishing. There are also some 
manufactures of cloth, and many of iron, and some of glass 
ware. The trade is almost exclusively internal, the province 
having no communication by water with the sea. The po- 
pulation, by the latest accounts, is 1,422,000 persons. 

Tampow, a city of Russia, the capital of the province of 
that name, 804 miles from St Petersburg. It is an ancient 
place, but has been much modernized of late years. It 
contains six wooden and seven stone churches, about 1600 
houses, mostly of wood, and 15,000 inhabitants, who sub- 
sist by making linen goods and cordage, and in a greater 
degree by agriculture. Long. 41.40. E, Lat. 52. 43. 44. N. 

TAMERLANE, or Timur Besx, a celebratcd princc 
and conqueror, was born in 1335, in the village of Kesch, 
belonging to the ancient Sogdiana. His origin is obscurc- 
ly known, some writers describing him as of royal blood, 
others as the son of a shcpherd. It is however evident 
that he chiefly owed his elevation to his talents and bravery. 
At the age of twenty-five he attained the highest dignities, 
with surprising courage, and an ambition astonishing to all 
the world. Endeavouring to perfect the great talents which 
he had reccived from nature, he spent nine years in differ- 
ent countries, where his strong sense and elevated genius 
appeared in councils and assemblies, whilc his intrcpidity 
and valour, whether in personal combats or pitched battles, 
drew upon him the admiration of all mankind. He made 
himself master of the three cmpires of Jagatay Khan, Tushi 
Khan, and Hulaku Khan ; so that his power, riches, and 
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4mworth magnificence, were immense. Of his grandeur vast monu- 


ments remain in the cities, towns, castles, and walls, which 
he built; in the rivers and canals which he dug, as well as 
the bridges, gardens, palaces, hospitals, mosques, and mo- 
nasteries, which he erected in divers parts of Asia, in so 
great a number, that a king might be accounted very power- 
ful and magnificent who should have employed thirty-six 
years only in building the great edifices which Timur caused 
to be founded. He undertook the conquest of India, and 
having obtained possession of Delhi, he became master of 
the immense treasures of the Mogul empire. He aftcr- 
wards invaded Syria, and took Damascus; and Bagdad 
having attempted to throw off his yoke, he put many thou- 
sands of the inhabitants to the sword, and delivered the 
city to the rapacity of his soldiers. In Bajazet, emperor 
of the Turks, he found a formidable antagonist. In 1402 
they engaged on the plains of Ancyra; and in a battle which 
lasted for three days, the emperor was defeated and taken 
prisoner. According to the common account, the victor 
confined him in an iron cage. Tamerlane dicd on the Ist 
of April 1405, in the seventieth year of his age. When he 
found death approaching, he sent for his principal officers, de- 
clared his grandson his heir, and made thein swear to execute 
his will. Having reccommended brotherly love and con- 
cord to the princes his children, he ordered one of the doc- 
tors to read the Koran at his bed head, and often repeat 
the unity of God. At night he several times made profes- 
sion of his belief, “that there is no other God than God,” 
and then expired. 

Timur, according to the historian Arabshah, was in his 
person very corpulentand tall. He had a large head, with 
an ample forehead. His countenance was agreeable, and his 
complexion fair. He wore a long beard, was very strong 
and well limbed; had broad shoulders, thick fingers, and 
long legs. His constitution was amazingly vigorous; but 
he was maimed in one hand, and lame of the right side. 
His eyes appcared full of fire; his voice was loud and pier- 
cing ; le fearcd nothing ; and when far advanced in years, 
his understanding was sound and perfect, his body vigorous 
and robust, his mind constant and unshaken like a rock. 
He was surprisingly happy in his conjectures; vigilant, 
active, and unshaken in his resolutions. He took great de- 
light in reading history, and was well versed in the state of 
countries, provinces, and cities. He was penetrating, sub- 
tle, close, and dissembling ; just by inclination, liberal from 
disposition ; but ambition had in a great measure extin« 
guished his humanity ; war had familiarized him to blood ; 
and his religious zeal had inspired him with the most cruel, 
implacable, and pernicious fanaticism. 

TAMTAM, or Gona. See Music. 

TAMWORTH, an ancient borough, situated partly in 
Warwickshire and partly in Staffordshire, 117 miles from 
London. The situation is at the confluence of the rivers 
Tame and Anker. The church is an ancient but irregular 
building, with some fine monuments. The ancient castle 
formerly bclonged to the earls of Leicester. Near to it is 
Drayton Park, the seat of Sir Robert Peel. In Tamworth 
there are some cloth manufactures. It is a borough, governed 
by four aldermen and twelve councillors, and returns two 
members to parliament. ‘There is a good market on Thurs- 
day. ‘The inhabitants amounted in 1831 to 7182. 

TAN, the bark of trees after it has becn ground and 
used by the tanncr. The smallest sort is generally made 
up in little square cakes called turf, and sold for firing. The 
coarser sort is sometimes dried in the sun, and used by bak- 
ers for heating their ovens, &c.; but its chief use is for mak- 
ing hot-beds to raise pine-apples and other plants. Wil- 
liam ITI. introduced the use of it from Holland, for the pur- 
pose of raising orange trees; after which it was discontinu- 
ed for many years: but about 1719, when ananas were first 
brought into England, it came into general use, and has 
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ever since been in great estimation with gardeners for all 
the purposes of forcing, &c. on account of its strong and 
lasting fermentation. The smaller the tan the quicker it 
heats; but the larger sort acquires heat more gradually, and 
retains it longer. The skilful gardener therefore uses the 
one or the other, or a mixture of both, according to the time 
and purpose for which it is wanted. It is not till some time 
after the tan comes out of the tanner’s -pit that it begins 
to heat, and therefore it is not fit for immediate use; but 
having lain a week or two, it enters into a state of fermen- 
tation, and if put into hot-beds properly prepared, will re- 
tain a moderate heat for three or four months. When it 
becomes useless for the hot-house, it is said to be an excel- 
lent manure for some kinds of land. 

The word tan is sometimes, though improperly, used for 
the bark itself, which is the chief ingredient in the tanning 
of leather. Oak bark, on account of its great astringency 
and gummy-resinous properties, is preferred to all other 
substances for the purpose of tanning, as it not only pre- 
serves the leather from rotting, but also, by condensing the 

ores, renders it impervious to water. 

TANAH, atown of Hindustan, province of Gujerat, forty- 
one miles east by north from the city of Surat. Long. 73. 
41. E. Lat. 21.21. N. 

TANAGA, one of the Fox Islands, in the North Paeific 
Ocean, about forty miles in circumference. Long. 182. 14. 
E. Lat. 53. 20. N. 

TANAKEKE, a small island, about twelve miles in cir- 
cumference, surrounded by a cluster of smaller ones. Many 
of the smaller islands of this group are uninhabited, and the 
others are peopled by the Buggesses. It is situated off the 
south-west extremity of Celebes. Long. 19. 10. E. Lat. 
5. 3078. 

TANDAH, a town of Hindustan, in the province of Ben- 
gal, adjacent to the ruins of the ancient city of Gour. Long. 
88. 15. E. Lat. 24. 49. N. 

TANETE, a town and small principality in the island of 
Celebes, situated half way between Fort Rotterdam and the 
bay of Sorian. Long. 119. 35. E. Lat. 4. 14. 8. 

TANGERANG, a village of the island of Java, about 
fiftecn miles west from Batavia. A large weekly bazaar is 
held here, to which the produce of the adjacent country is 
brought, and thence carried to Batavia. There is also a 
river of the same name, which falls into the ocean about 
twenty miles west of Bantam. 

TANGIER, a port-town of Africa, in the kingdom of 
Fez, and empire of Morocco, situated at the entrance of the 
Straits of Gibraltar, in Long. 5. 50. W. Lat.38.49.N. In 
1662, this place belonged to the Portuguese, and was given 
to King Charles II. upon his marriage with the Infanta of 
Portugal; but growing weary of the charge of keeping it, 
he caused it to be blown up and destroyed in 1684; and 
ever since that time it has been only a poor fishing town. 
It was anciently called 7ingis, and gave name to the pro- 
vince of Mauritania Tingitana. 

TANJORE, an extensive, populous, and well-cultivated 
district of the south of India, in the Carnatic, situated in 
the Bay of Bengal, between the 10th and 12th degrees of 
north latitude, and intersected by the river Cauvery. It is 
bounded on the north by the Cauvery river, on the south 
and east by the Indian Ocean, and on the west by Trichi- 
nopoly and the Polygars’ territory. It is ninety-five miles 
in length by fifty in breadth. The inhabitants of this dis- 
trict are remarkably industrious and expert in husbandry, 
and they have erected extensive works for the irrigation 
of the country. The most prodigious mounds have been 
raised at Costady, to prevent the waters of the Cauvery 
from rejoining those of the Coleroon, after they have been 
separated near Trichinopoly; and by numerous canals they 
are diverted, by means of embankments and reservoirs, 
into every field, and fertilize a tract of country from De- 
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have remained a barren sand. The principal exports from 
this country to Madras are indigo, cocoa-nuts, rice, grain, 
paddy, lamp-oil, with some piece goods ; also betel-nut, tin, 
pepper, tortoise-shell, benjamin, arrack, &c. The imports 
from Madras are small in quantity and value, and chiefly 
consist of articles for the European troops and residents. 
The seaports of chief resort are Tranquebar, Nagore, Ne- 
gapatam, Carical, and Devicotta. This territory never hav- 
ing been actually occupied by the Mahommedans, the Hindu 
religion in all its original forms and ancient splendour, the 
ancient places of worship, with their vast endowments, remain 
untouched. ‘The Brahmins are the chief proprietors of the 
land, and perform almost every office of husbandry except 
holding the plough. They are all well affected to the Bri- 
tish government, and grateful for the protection which they 
receive, and also for an allowance granted by government 
of 45,000 pagodas for the support of the poorer temples. 

It was in the province of Tanjore that the British were 
first engaged in warfare with the native troops, and they 
did not succeed in their object, which was to restore the 
deposed rajah of Tanjore, who had applied for assistance to 
the governor of Fort St David. In 1799 the territory of 
Tanjore was subjected to the British authority, a large pen- 
sion being reserved for the maintenance of the rajah, be- 
sides one fifth of the surplus revenues after payment of the 
civil and military expenses; and, as a particular favour, he 
retains the possession of the two forts of Tanjore, which he 
keeps in excellent repair, and which are garrisoned with 
1500 troops. The province now forms one of the districts 
under the Madras presidency. 

TanJoRE, a celebrated town and fortress, and capital of 
the above-mentioned district. The city comprehends two 
fortresses, which are given up to the rajah ; but on the exi- 
gency of a war, the British have a right by treaty to re- 
occupy them. The small fort is a mile in circumference, 
very strong and in good repair. It has lofty walls, and on the 
corners of the ramparts are cavaliers. There is alsoa ditch, 
broad and deep, cut out of the solid rock, with a well-formed 
glacis. The small is joined to the large fort, where the rajah 
resides, which is fortified in a similar manner, and, beside 
the palace, contains other public buildings. The smaller 
fort contains the celebrated pagoda, the chief building of 
which is one of the finest specimens of the pyramidical tem- 
ple in Hindustan. Within is a bull carved from a block of 
black granite, an excellent specimen of Hindu sculpture. 
It also contains a college, formerly a celebrated place of 
Hindu learning. The fortress, which may be considered 
as the citadel, is extremely strong, and successfully resisted 
the arms of both the French and the British, but was taken 
by the latter in the vear 1773. Long. 79. 11. E. Lat. 10. 
42. N. 

TANK, in the language of Hindustan, a place enclosed for 
receiving and retaining rain-water. During the periodical 
rains the tanks are filled, and thus in the dry season furnish 
water for the rice-fields and cattle. Some of them are of 
great extent, measuring 300 or 400 feet on the side. They 
are of a quadrangular form, and lined with granite, de- 
scending in regular steps from the margin to the bottom. 

TANKSAL, a town of Hindustan, in the Sikh territories, 
province of Delhi, 150 miles north from Delhi. Long. 76. 
o3. E. Lat. 30. 51. N. 

TANNA, a town and fortress of Hindustan, province of 
Aurungabad and district of Bombay, situated on the east 
side ot the island of Salsette. The fort, which is very 


strong, commands the passage between the island and the 
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main land, which is about 200 yards broad. The fort is 
usually garrisoned by a battalion of sepoys, and a company 
of European artillery from Bombay. The town is strag- 
gling, but not large, and has several Portuguese churches, 
with a number of Christian inhabitants. It was taken from 
the Mahrattas in 1773, after an obstinate resistance. Long. 
7% 67%, Laat. 19> 1008N: 

Tanna, an island in the South Pacific Ocean, one of 
those called the New Hebrides, discovered by Captain Cook 
in the year 1774, about twenty-two miles in length and ten 
in breadth. Long. 169. 44. E. Lat. 19. 32. S. 

Tanna Baxoo, a small island in the Eastern Seas, near 
the east coast of Borneo. Long. 118. 21. E. Lat.4. 52. N. 

TANNER, Tuomas, an eminent antiquary, was born in 
1674. His father, Thomas Tanner, was vicar of Market 
Lavington in Wiltshire. Theson was sent to Queen’s Col- 
lege, Oxford, in 1689; took the degree of A.B. in 1698, 
and that of A.M. in 1696; and was elected a fellow of All 
Souls College in 1697. He became prebendary of Ely in 
1713, archdeacon of Norfolk in 1701, and canon of Christ 
Church in 1724. He was consecrated bishop of St Asaph 
on the 23d of January 1732; and died at Christ Church on 
the 14th of December 1735. He was thrice married. Dr 
Tanner was a very industrious antiquary, and left an im- 
mense collection of papers, which are preserved in the Bod- 
leian Library. He had a considerable share in the second 
edition of Wood’s Athenze Oxonienses. He published a 
work entitled “ Notitia Monastica; or, a short History ot’ 
Religious Houses in England and Wales.” Lond. 1695, 
8vo. After the author’s death, an enlarged edition was 
published by his brother the Rev. Jolin Tanner, Lond. 1744, 
fol. And an improved edition was published by Mr Na- 
smith in 1787. His principal work, with which he had been 
more or less occupied for the space of forty years, bears the 
title of “ Bibliotheca Britannico-Hibernica ; sive, de Scrip- 
toribus qui in Anglia, Scotia, et Hibernia, ad szeculi xvi. 
initium floruerunt.” Lond. 1748, fol. ‘The preface was 
written by Dr Wilkins, who did not live to see the com- 
pletion of the work. . 

TANNING, the art of converting hides and skins into 
leather. This art has been practised for many centuries in 
Britain ; butsome improvements have been recently made on 
it, suggested by the discoveries of modern chemistry. These 
we shall briefly notice, after having described the method 
gencrally practised. 

The leather tanned in England is generally divided by 
the manufacturer into three kinds; butts. or backs, hides, 
and skins. Butts are made from the stoutest and heaviest 
ox-hides. The butt is formed by cutting off the skin of the 
head for glue-pieces, the neck, which is tanned as a shoul- 
der, and the shanks and a strip of the belly on each side, 
which, with the shoulder, are tanned in the poor tanning 
fluids left by the remaining central part or butt of the 
hide. Hides, or crop-hides, are made from cow-hides, or 
the lighter ox-hides, whole, and employed for ordinary soles, 
whereas butts are used for boots and the stoutest shoes. 
The term skins is applied to all the other kinds of leather, 
comprehending that made from the skins of calves, seals, 
dogs, kids, &c.! 

_ The first operation to which they are subjected is depila- 
tion, which removes not only the hair, but also the scarf- 
skin. This is effected variously in different countries. In 
England the most common plan is to throw the hide or 
skin into a strong solution of slaked lime, with lime in ex- 
cess. Here, in a few days, more or less according to the 
proportion of lime present, the hair is easily detached, the 
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T Hides are imported in large quantities, and sold as wet salted, dry salted, or dry hides. 
to soften them ; they are thrown into water, and frequently taken out and brushed and stretched, b 
their horny character is lost, and 
depiling, are softened by working them with water in a pair of stocks like those of the fuller. 
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nning. hair-sheath having been dissolved, and at the same time the 


scarf-skin with the hair is scraped off upon a sloping rest, 
with a species of knife with two handles. The lime has also 
combined with the fat of the hide to form a calcareous 
soap, to dissolve which, and the excess of lime, it is well 
washed, sometimes in arunning stream. The hide is fleshed, 
or deprived of the loose or extraneous flesh or cellular tis- 
sue; and if butts are to be made, the head, shoulder, 
and bellies are cut off. The central part or butt weighs 
about two thirds of the whole leather. The hair was for- 
merly taken off by making a sour liquor from fermented 
vegetable matter, in which the hide lay for several days ; 
they were also smoked in a damp state for the same pur- 
pose; but both those methods are now abandoned. They 
are still sometimes sweated, that is, they are laid in heaps, 
kept wet and warm: but in America the sweating is per- 
formed cold; the hides are hung up wet in a damp under- 
ground cellar, and are kept wet for ten days or a fort- 
night. In either of the three last processes, incipient putre- 
faction takes place sooner or later, when the hair and scarf- 
skin are easily removed ; but the fatty matter remains, and 
in some cases prevents the hide from taking the tan. The 
tanning either follows at once, or is preceded by what is 
called abating or grainering. For this process, a quantity of 
pigeon’s dung is steeped in water. In this mixture the hides 
are steeped for a week or ten days, with occasional removals 
and strikings. The excess of lime is removed by the lithic 
acid of the dung ; and the ammonia generated by the pu- 
trefaction of the mixture tends to form an ammoniacal soap 
with any remaining fat of the hide: but as the gelatine of 
the hide exists in two states ; one, the principal, hard, or 
fibrous portion,—and the other (which is more soluble) con- 
tained between the fibres, and more affected by agents and 
putrefaction ; this softer portion is removed by grainering, 
and the leather, when tanned, is light and porous, and more 
readily permeable to water. 

Some tanners are anxious that their leathcr should look 
thick when completed. To “raise” the hide, they use a solu- 
tion of sulphuric acid, containing 74,th part of acid: in this 
the hides remain ten or twelve hours, when they are found to 
be thickened, or to have substance ; but as nothing is added 
to the gelatine by the process, it is only the appearance 
which is altered, and no difference of thickness is found in 
the leather after it has been under the shoemaker’s hammer. 

The hide or skin thus prepared is ready for tanning. For- 
merly in England, and at present on the continent, it is 
done by stratification. A bed of bark is made npon the bot- 
tom of the pit; upon this is laid the hide, then bark, then a 
hide, until the pit is full; water is sometimes pumped in, 
and the pit left for some months ; it is then emptied, and 
the same hides returned with fresh bark and water for a 
few months longer: this is repeated again and again, until 
the tanning is completed ; the time varying from one to four 
years for heavy leather. 

About the end of the eighteenth century, Seguin profess- 
ed to give a theory of tanning. He showed that astringent 
solutions contained gallic acid, which precipitated sulphate 
of iron black, but did not precipitate gelatine ; whereas 
the tannin present threw down gelatine as well as sul- 
phate of iron; and from this he deduced that leather was 
a compound of gelatine and tannin. Upon this he founded 
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a new process. He recommended solutions of tannin, made Tanning. 
by pumping water successively upon the vegetable used, “~~~” 


contained in latches or spenders, until it arrived at as great 
a degree of strength as the series of spenders permitted. In 
this way he was continually throwing away some bark as 
expended, and replacing it with fresh, which was next to 
be the strongest tap. 

This is the plan now generally followed in England; but 
in practice it is varied, some using ground bark only, others 
terra japonica, valonia, or divi-divi, or mixtures of two or 
more ; some using steam to facilitate the solution, others 
steaming only the backward latches; and some using only 
cold water. In some yards clean water only is used to ex- 
tract the soluble matter, while in others the ooze, exhausted 
as much as it can be by hides, is made to perform the office 
instead of water. Every tanner has also his own particular 
strength of liquor to work at, the strongest being about 
sixty degrees, while others do not go beyond ten degrees. 
It is these variations which cause so great a variety among 
the samples of leather in the market.! 

This improvement of Seguin proved a most important 
one; and although not equal in practice to his original ideas, 
yet it has shortened the period to about half of that pre- 
viously occupied. The principal difficulty experienced in 
its use occurs in the estimation of the real quantity of tan- 
ning material actually in solution. He proposed the use of 
a solution of gelatine, isinglass, or glue, which was to be 
dropped into the fluid as a test of the presence of the 
tannin. In the hands of an experienced chemist this is a 
tolerable means of arriving at the quantity ; but it proved 
too difficult for the tanner of the day. He therefore judges 
by the astringent taste of the solution, and its darkness of 
colour; or depends upon its strength from a certain weight 
of bark, &c. which may have been used. 

Upon the principle that substances dissolved in water in- 
crease its density, an instrument is used which is a variety 
of gravimeter—a floating bulb with a stem, graduated into 
certain fractional parts of the bulk of fluid displaced by it. 
This is generally called a barkometer ; and although it only 
indicates and measures differences of gravity, and ccnse- 
quently does not necessarily indicate whether it is tan, or 
gum, or sugar, in solution, yet in tanning solutions it affords 
a tolerable approximation to the relative strengths of so- 
lutions from the same substances. Each degree upon the 
stem is equal to zq/55th part of the weight of water. Thus, 
1° shows the specific gravity of the fluid to be 1-001, and 
60° are equal to specific gravity 1-060, water being 1-000. 
But this instrument is but of little nse in oozes which have 
been long upon hides, as tannin is converted by long ex- 
posure into gallic acid, acetic acid, and carbonic acid gas: 
these act upon the soluble or interstitial gelatine, and by 
dissolving it in the poor ooze, give the fluid an apparent 
and not a real value by the instrument. Thus, if a spent 
liquor of 5° or 6° by the instrument be tasted, or tested, it 
will be found to have no astringent taste ; it will give no 
precipitate to gelatine while at the bottom, and in suspension 
it will contain gelatine, gallate of limc, and acetate of lime. 
Again, temperature alters the apparent strength ; and if an 
ooze indicating 30° be heated gradually, it will be found to 
appear weaker as the temperature rises, until at 190° Fah- 
renheit it will settle at 0, or no strength at all.? 
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* Some tanners, instead of laying their hides flat in the ooze, suspend them vertically. They are penetrated more quickly, but require fre- 
quent moving to prevent the fold from being an objection to their future sale; and a pit will not hold so many suspended as it will of laid hides, 
Skins, particularly light ones, are sometimes tanned by sewing them up as bags, filling them with fluid, and then throwing them into pits; 


but although they thus tan quickly, they require a great deal of room. 


2 When tannin in solution is exposed to the air for a short time, the following changes take place: every two atoms of tannin absorb six 
atoms of oxygen from the air, and are thus converted into three atoms of gallic acid, three atoms of acetic acid, and three atoms of carbonic 
acid gas, The gas flies off in part ; the other two acids remain, and give the acid taste and properties to the tanners’ poor liquors: 
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The hide or butt, to tan it, is brought from the beam- 


“—\—” yard and introduced into a poor and milky liquor, in which 


it is “ handled” for four or five days; that is, it is lifted by 
hooks from thie pit, laid with others in a heap on the side, 
where it is allowed to drain, and is then returned into the 
pit. The lime is intended to be taken out_here by the gal- 
lic and acetic acids of the poor ooze, as it is found in prac- 
tice that the prescnce of lime tends to darken the colour of 
the future leather: this effect is produced by all alkalies 
and alkaline earths. The hide is next successively handled 
into, and out of, all the handlers, increasing in strength ; 
and in this way at length, having after some montlis got to 
the strongest handler, it is found to be stained through, 
though not tanned, when it is removed to the troughs which 
contain still stronger liquors: these it successively passes 
through, being handled at longer intervals. Upon arriv- 
ing at the end of this series, it is laid away in a pit of 
very strong liquor to colour, having had powdered bark of 
valonia sprinkled over its surface. When the process is 
deemed complete it is taken out, and it will be found con- 
verted into leather; and a portion of its gelatine which 
has been dissolved from its interior is, by combination 
with a portion of tannin from the strong solution, deposited 
upon its surfaces, where it is found in the form of a yel- 
low deposit, technically known as “bloom,” or “ pitching,” 
which disguises the under colour of the leather, just as if it 
were covered with yellow paint. This, prejudice says, must 
be on its surface or it is not saleable ; but it is so much qua- 
lity and weight lost to the consumer, as he pays for it on 
the outside of his leather, to be seraped off by the shoemaker 
in the operation of buffing ; and the leather is so much the 
worse, as, if it had remained incorporated with the leather, 
this would not have been so porous, or so permeable to 
water. The health of the wearer of the shoe is perhaps 
sacrificed by wet feet occasioned by the desire of his shoe- 
maker to sce a yellow paste on his leather, which in work 
he scrapes off with a piece of glass. 

The theory of the formation of the bloom is this. As soon 
as ooze has penetrated into a hide, it loses its tanning mate- 
rial, but by capillary attraction is detained ; this exhausted 
ooze acts by maceration on the finer and more soluble in- 
terstitial gelatine, and dissolves it. In handling, about one 
twelfth of this flows out; the remaining eleven twelfths ac- 
company the hide into the next stronger solution, of which 
only one twelfth is absorbed directly, and a small portion 
is slowly exchanged by endosmosis and exosmosis. Tlie 
small portion of strong solution which passes into the pores 
of the hide contributes to tan the hard fibrous portions not 
dissolved ; and the small portion of weak solution passing 
out of the hide by exosmosis, gives up its dissolved gelatine 
to the tan of the stronger solution outside, to form tannate 
of gelatine, which partly adhercs to the surface as bloom, 
and partly falls to the bottom of the pit as pitching. It is to 
be hoped that such an exposition will tend to explode this 
absurdity, and lead to the adoption of a system of tanning 
in which the exhausted ooze shall be so quickly removed 
by pressure as not to allow it to dissolve the finer and bet- 
ter portions of the skin. Some years since Mr Spilsbury 
endeavoured to introduce a new principle in tanning, by 
which some part of this action should be prevented, by 
bringing strong ooze at once into contaet with the inside of 
the hide. He obtained a patent for a plan of tanning by 
infiltration. He fastened two hides in clamps, so that the 
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frame represented four sides of a box, and the two hides two Tanni 


sides. By filling this box with strong tanning ooze, and 
forcing it through the pores by the pressure of a column of 
the fluid, he expected to tan them promptly and well; but 
he was not aware that a large excess of tannin dissolves 
gelatine, and thus tannate of gelatine was found on the out- 
side of his box in long masses of slime, while the leather had 
lost as much in weight, was porous, and was tanned very 
much more in the thin than the thicker parts, as the fluid 
always passed through the easiest channel. Many other 
inconveniences attending the process caused it soon to be 
abandoned; but the erroneous principle upon which it was 
founded not having been made public, three other patentees 
have followed in the same track. Mr Drake of Bedminster 
sewed hides together so as to form a bag, which he placed 
inside a hollow frame-work of wood to support the bag, and 
then filled it with ooze. Mr William Cox of Bedminster 
sewed up a hide as it was on the animal’s back, laced a can- 
vass support round, and then filled it with ooze; and Mr 
Chaplin sewed his hide into a bag, filled it with ooze, but 
laid it in a reclining position, turning it periodically. ‘Three 
if not the whole of these plans are now abandoned by the 
patentees themselves. 

Seguin’s process of tanning by solutions, although a great 
improvement upon the old method, is still tedious, and most 
expensive. Where warm oozes are used it lasts six or seven 
months for sole-leather; where cold oozes are in use, it ex- 
tends to twelve months, consequently the tanner can turn 
his money only once a year: he must have capital cnough 
to pay for twelve months’ hides, bark, &c., labour and con- 
tingent expenscs, besides keeping a stock of leather ; and 
when his capital has been turned at the end of twelve or 
more months, it must pay him in one single profit, the in- 
terest, &c. of twelve months. This has confined the trade to 
a few wealthy individuals, who look upon tanning as an in- 
vestment for capital, rather than as a business which might 
be improved by science ; and being in comfortable circum- 
stances, they are not driven to personal exertion and close 
application, which would be required of less wealthy trades- 
men. It is from these circumstances that tanning has been 
more stationary than any other manufacture, and the few 
improvements which have been made in it have not been 
made by tanners. A more recent patent appears at pre- 
sent to occupy considerable attention. It is founded upon 
the principles put into action in washing a sponge. The old 
tanner takes his sponge (the hide) full, or nearly so, out of 
one 0oze, and inserts it nearly full into the next. The pa- 
tentees of the roller and belt system squeeze, by a simple 
and self-feeding press, their hide, before they drop it into 
the fresh ooze ; and this very simple modification bids fair 
to revolutionize the trade, and it is already very extensivcly 
introduced into this and foreign countrics. 

Messrs Herapath and Cox of Bristol, the patentees, say, 
that to tan 100 butts per week, they erect in a tanyard, 
at present capable of tanning fifty per week, six or eight 
large pairs of rollers, one pair over each pit. The lower rol- 
ler is thirty inches in diameter, covered with horse-hair cloth : 
the top one eightcen inches, with levers for weights, covered 
with woollen cloth, each covering nailed on. For each pair 
of rollers there are from fifty to 100 hides connected toge- 
ther, head to head and tail to tail, each by about four strings. 
Now the first butt or hide is inserted between the rollers 
loaded to the proper pressure ; and upon turning the bottom 
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So that it may be said that the air takes three atoms of carbon from two atoms of tannin, and leaves the remainder in the state of gallic and 
acetic acids. The letters C, H, and O, in the table, mean carbon, hydrogen, and oxygen, ¥ 
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anning. roller (which requires very little force, as it is a slow mo- 


tion), all parts of the butt are pressed as pulled through by 
the rollers; the next comes in order by the assistance of 
the strings; and so on, until the whole of the hides in the 
belt have been pressed, and deposited in the fluid on the 
other side of the pit. By a detent the motion is now revers- 
ed, when the belt is again pressed, and returned to its ori- 
ginal position for 
a fresh supply of 
ooze. ‘This sim- 
ple plan brings 
strong 00ze so fre- 
quently into the 
interstices of the 
hide, that the cen- 
tre of a stout butt 
is not only stain- 
ed through, but 
tanned, in be- 
tween one and _ 
two months; calf- 
skins andkips are | & 
tanned in from | $= 
twenty to thirty 
days; and the 
liquors are so rapidly exhausted, that they are reduced from 
45° to nothing in thirty-six days, losing at first more than 
2° per day; and the shortness of this exposure to the air 
prevents much of the tannin from being decomposed. At 
Nailsea, near Bristol, 100 butts per week are tanned, with 
six latches, six rolling pits, twenty-four handlers for the 
offal, and six layers ; one horse power drives the rollers, and 
two boys manage them. The following are given to us as 
the results produced in the first yard which was put en- 
tirely on the patent plan, as compared with those of the 
same yard on the old plan. Double the work is done, and 
half the capital drawn out as useless. The saving on bark, 
labour, and general cost of manufacture, is l4d. per lb. The 
increase in the weight of butt leather is as 34 lb. to 28 lb.; 
464 lb. of leather being produced from a 60 lb. wet salted 
hide. The butts are sent to market within four months 
from the time the hides are delivered to the yard. ‘The 
profits from quick return, great weight, and small expense, 
are eight times as great as on the old plan, at similar prices 
of hides, bark, and leather. The leather is more elastic 
and more impervious to wet than any other that is made. 
Oak bark was formerly the only substance used in tan- 
ning; but large quantities of valonia and terra japonica 
are now imported for the purpose ; and recently a bean pod 
called divi-divi has excited attention. These substances 
have lessened the demand for oak bark, of course lessening 
the price, and rendering it not so needful to cut down oak 
for the sake of the bark. Valonia gives to leather great 
solidity and weight: the colour inclines to gray, while there 
is a considerable quantity of bloom on its surface. The co- 
lour of terra japonica leather is dark fawn, inclining to red ; 
it is light, spongy, and very pervious to water: while that 
from oak bark is well known to be a light fawn, and does 
not resist water so well as that from valonia. These differ- 
ences arise from the varying proportions of tannin, extrac- 
tive colouring matter, and vegetable acids present; and as 
the tanner has the prejudices of his buyers to consult, he se- 
lects that material, or mixture of materials, which best suits 
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his locality. There are other vegetable productions which 
contain tannin. Sir H. Davy estimates 1 lb. of catechu 
(terra japonica) as equal to 2} of galls, 3 of sumach (which 
also contains oxalic acid), 74 of the bark of the Leicester 
willow, 83 of oak bark, 11 of the bark of the Spanish chest- 
nut, 18 of elm bark, and 21 of common willow bark. Few 
barks are entirely free from it; and recently patents have 
been taken out for using the bramble and the hop-bine in 
tanning; but they possess the serious inconvenience of re- 
quiring very much latch-room.' 

In trying the quantity of tannin by Seguin’s process, that 
is, by precipitating it with solution of gelatine, 480 grains 
of the bark in coarse powder should be acted on by half a 
pint of boiling water. The mixture should be frequently 
stirred, and suffered to stand twenty-four hours; the fluid 
should then be strained through a linen cloth, and mixed 
with an equal quantity of solution of gelatine, made by dis- 
solving glue, jelly, or isinglass, in hot water, in the propor- 
tion of a dram of glue or isinglass, or six table-spoonfuls of 
jelly, to a pint of water. The precipitate should be col- 
lected by passing the mixture of the solution and infusion 
through folds of blotting paper, and the paper exposed to 
the air till its contents are quite dry. Every 100 grains of 
precipitate contains 40 grains of tannin nearly. 

When butts or crops are tanned, they are taken out and 
hung up to dry; but once or twice during drying they are 
placed upon a bench which is cylindrical and inclined to the 
horizon. Upon this they are struck or smoothed with a 
square bar, the surface being occasionally wetted. When 
the drying is sufficiently advanced, they are rolled with a 
brass roller about nine inches wide, loaded with from 15 
cwt. to 30 cwt. This operation is called finishing. 

TANORE, a decayed town on the sea-coast of Malabar. 
It is thirty miles south by east from Calicut. Long. 75. 
55. E. Lat. 10. 55. N. 

TANTALUS, in fabulous history, king of Phrygia and 
Paphlagonia, was the son of Jupiter and the nymph Plota. 
He one day entertained the gods at his table, when, to 
prove their divinity, he served up his son Pelops cut in 
pieces. All the deities, except Ceres, perceived his cruelty 
and impiety, and would not touch his provisions. ‘That 
goddess, whose thoughts were solely employed about her 
daughter Proserpine, inadvertently ate a part of his left 
shoulder. Pelops, however, was restored to life, and an 
ivory shoulder given him in the room of that which had 
been eaten; while Tantalus was thrown into Tartarus, 
where he was punished with perpetual hunger and thirst. 
He was chained in a lake, the water of which reached up 
to his chin, but retired when he attempted to drink. The 
branch of a tree loaded with fruit hung down even to his 
lips, but on his attempting to pluck the fruit the branch 
sprung upwards. 

TAOO, one of the Friendly Islands, in the South Pacific 
Ocean, about twenty-four miles in circumference. 

TAORMINA, a town in Sicily, situated on a high rock, 
and eighty-eight miles south of Messina. A colony from 
the isle of Naxos settled at the foot of tna, at no great 
distance from the shore, and at about a league or a league 
and a half from the present situation of Taormina. Dio- 
nysius the tyrant attacked this colony, and either took or 
set fire to their city. The inhabitants retired to the 
rocks of Mount Taurus, among which they found a tract of 
ground sufficiently level and secure, and of sufficient ex- 


1 Terra japonica is the dried extract of acacia catechu, and obtained at Kauhauna in Hindustan. The name catechu means in the native 


language the juice of a tree. Dr Thonison says it is composed of 
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tent. Here therefore they built a city, which, after the 
mountain, they named Tauromenium. It was at length 
raised to a very flourishing state by trade, and became cele- 
brated as a seat of the arts, the remains of which show that 
the fine arts must there have been once successfully culti- 
vated. Among other relics are still to be seen a spacious 
theatre, a tomb, and a long natural grotto, which appears 
to have been anciently adorned within with artificial orna- 
ments. After the inhabitants of Taormina embraced Chris- 
tianity, they still continued to visit this grotto with devout 
veneration. Instead of the pagan divinities to whom it had 
before been sacred, they substituted a saint, the venerable 
St Leonard. But St Leonard did not long draw crowds to 
this grotto ; and the Christians have either defaced its pa- 
gan decorations, or suffered them to fall into decay by the 
injuries of time. It is now black and smoky ; and it is with 
difficulty that any remains of the Greek paintings with which 
it was once ornamented can be distinguished. 
TAOUKA, one of the Society Islands, in the South 
Pacific Ocean. Long. 145.9. W. Lat. 14. 30. S. 
TAPANOOLY, a small British settlement in Sumatra, 
situated on a small island at the bottom of the bay of Tapa- 
nooly on the north-west shore. It was taken by a French 
squadron in 1760, and also in 1809, when the inhabitants 
were plundered. Long. 98. 50. E. Lat. 1. 40. N. 
TAPER denotes a kind of tall wax-candle, placed in a 
candlestick, and burnt at funeral processions, and in other 
church solemnities. 
Paschal Tarzr, among the Romanists, is a large taper, 
to which the deacon applies five picces of frankincense, in 
holes made for the purpose in the form of a cross; and which 
he lights with new fire in the ceremony of Easter Saturday. 
The Pontifical makes Pope Zosimus the author of this 
usage ; but Baronius will have it more ancient, and quotes 
a hymn of Prudentius to prove it. That pope he supposes 
to have only established the use of it in parish churches, 
which, till then, had been restrained to greater churches. 
Papebroch explains the original of the paschal taper more 
distinctly, in his Conatus Chronico- Historicus, &c. It seems, 
though the council of Nice regulated the day on which Eas- 
ter was to be celebrated, it enjoined the patriarch of Alex- 
andria to make a yearly canon of it, and to send it to the 
pope. As all the other moveable feasts were to be regu- 
lated by that of Easter, a catalogue of them was made every 
year; and this was written on a taper, cereus, which was 
blessed in the church with much solemnity. This taper, 
according to Chastelain, was not a wax-candle made to be 
burnt; it had no wick, nor was it any thing more than a 
kind of column of wax, made on purpose to write the list 
of moveable feasts on, and which would suffice to hold that 
list for the space of a year. For among the ancicnts, when 
any thing was to be written to last for ever, they engraved 
it on marble or steel; when it was to lasta long while, they 
wrote it on Egyptian paper ; and when it was only to last 
a short time, they contented themselves to write it on wax. 
In process of time they came to write the moveable feasts 
on paper, but they still fastened it to the paschal taper. 
Such is the original of the benediction of the paschal taper. 
TAPESTRY, a kind of cloth made of wool and silk, 
adorned with figures of different animals, &c. and formerly 
used for lining the walls of rooms, churches, &c. The art 
of weaving tapestry is supposed to have been borrowed from 
the Saracens ; accordingly the workmen employed in this 
manufacture in France were formerly called Sarazins, or 
Sarazinois. Guicciardini ascribes the invention of tapestry 
hangings to the inhabitants of the Netherlands ; but he has 
not mentioned at what time the discovery was made. This 
art was brought into England by William Sheldon, near the 
end of Henry VIII’s reign. In 1619 a manufacture was 
established at Mortlake, in Surrey, by Sir Francis Crane, 
who received L.2000 from King James to encourage the 
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design. 
tablished under Henry IV. in 1606 or 1607, by several 
artists whom that monarch invited from Flanders. Under 
Louis XIV. the manufacture of the Gobelins was instituted, 
which has introduced very beautiful cloths, remarkable for 
strength, for elegance of design, and a happy choice of co- 
lours. The finest paintings are copied, and eminent paint- 
ers have been employed in making designs for the work. 

Tapestry-work is distinguished by the workmen into two 
kinds, that of high and that of low warp; though the difference 
is rather in the manner of working than in the work itself, 
which is in effect the same in both; only the looms, and 
consequently the warps, are differently situated ; those of 
the low warp being placed flat and parallel to the horizon, 
and those of the high warp erected perpendicularly. The 
English anciently excelled all the world in the tapestry of 
the high warp, and they still retain their former reputation, 
though with some little change. Their low warps are still 
admired ; but as for the high ones, they are quite laid aside 
by the French. The French, before the revolution, had 
three considerable tapestry manufactures besides that of the 
Gobelins ; the first at Aubusson in Auvergne, the second 
at Felletin in the Upper Marche, and the third at Beauvais. 
They were all cqually established for the high and the low 
warp; but they had all laid aside the high warp excepting 
the Gobelins. There were admirable low warps likewise 
in Flanders, generally excelling those of France. The 
chief and almost only Flemish manufactures were at Brus- 
sels, Antwerp, Oudenarde, Lisle, Tournay, Bruges, and Va- 
lenciennes. The usual widths of tapestry are from two ells 
to three ells Paris measure. 

The loom on which the high warp is wrought is placed 
perpendicularly : it consists of four principal pieces, two 
long planks or cheeks of wood, and two thick rollers or 
beams. The planks are set upright, and the beams across 
them, one at the top and the other at the bottom, or about 
a foot distance from the ground. They have each their 
trunnions, by which they are suspended on the planks, and 
are turned with bars. In each roller is a groove, from one 
end to the other, capable of containing a long round piece 
of wood, fastened in it with hooks. The use of it is to 
fix the ends of the warp. The warp, which is a kind of 
worsted, or twisted woollen thread, is wound on the upper 
roller; and the work, as fast as woven, is wound on the lower. 
In the inside the planks, which are seven or eight feet high, 
fourteen or fifteen inches broad, and three or four thick, 
are holes pierced from top to bottom, in which are put thick 
pieces of iron, with hooks at one end serving to sustain the 
coat-stave. These pieces of iron have also holes pierced, by 
putting a pin in which the stave is drawn nearer or set far- 
ther off; and thus the coats or threads are stretched or 
loosened at pleasure. The coat-stave is about three inches 
in diameter, and runsall the length of the loom. On this are 
fixed the coats or threads, which make the threads of the 
warp cross each other. It has much the same effect here 
as the spring stave and treddles have in the common looms. 
The coats are little threads fastened to each thread of the 
warp with a kind of sliding knot, which forms a sort of mesh 
or ring. ‘They serve to keep the warp open for the passage 
of broaches wound with silks, woollens, or other matters 
used in the piece of tapestry. In the last place, there is 
a number of little sticks of different lengths, but all about 
an inch in diameter, which the workman keeps by him in 
baskets, to serve to make the threads of the warp cross each 
other, by passing them across; and, that the threads thus 
crossed may retain their proper situation, a packthread is 
run among the threads above the stick. The loom being 
thus formed, and mounted with its warp, the first thing the 
vorkman does is to draw on the threads of this warp the 
principal Jines and strokes of the design to be represented 
on the piece of tapestry ; which is done by applying car- 
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apestry. toons made from the painting he intends to copy to the 


side that is to be the wrong side of the piece, and then, 
with a black-lead pencil, following and tracing out the con- 
tours of it on the thread of the right side; so that the strokes 
appear equally both before and behind. As for the original 
design by which the work is to be finished, it is hung up 
behind the workmen, and wound on a long staff, from which 
a piece is unrolled from time to time as the work proceeds. 

Besides the loom, &c. here described, there are three 
other principal instruments required for working the silk or 
the wool of the woof within the threads of the warp; these 
are a broach, a reed, and an iron needle. The broach is 
made of a hard wood, seven or eight inches long, and two 
thirds of an inch thick, ending ina point witha little handle. 
This serves as a shuttle; the silks, woollens, gold, or silver, 
to be used in the work being wound on it. The reed or 
comb is also of wood, eight or nine inches long, and an inch 
thick on the back, whence it grows less and less to the ex- 
tremity of the teeth, which are more or less apart, accord- 
ing to the greater or less degree of fineness of the intended 
work. Lastly, the needle is made in form of the common 
needle, only bigger and longer. Its use is to press close 
the wool and silks when there is any line or colour that does 
not fit well. 

All things being prepared for the work, and the work- 
man ready to begin, he places himself on the wrong side of 
the piece, with his back towards the design ; so that he works 
as it were blindfold, seeing nothing of what he does, and 
being obliged to quit his post and go to the other side of 
the loom whenever he would view and examine the piece, 
to correct it with his pressing-needle. To put silk, &c. in 
the warp, he first turns and looks at the design ; then taking 
a broach full of the proper colour, he places it among the 
threads of the warp, which he brings across each other with 
his fingers, by means of the coats or threads fastened to the 
staff; this he repeats every time he is to change his colour. 
Having placed the silk or wool, he beats it with his reed or 
comb ; and when he has thus wrought in several rows over 
each other, he goes to see what effect they have, in order to 
reform the contours with his needle, if there be occasion. 
As the work advances, it is rolled upon the lower beam, and 
they unroll as much warp from the upper beam as suffices 
them to continue the piece: the like they do of the design 
behind them. When the pieces are wide, several workmen 
may be employed at once. We have but two particulars 
toadd. The first is, that the high warp tapestry goes on 
much more slowly than the low warp, and takes up almost 
twice the time and trouble. The second is, that all the 
difference that the eye can perceive between the two kinds 
consists in this, that in the low warp there is a red fillet, 
about one twelfth of an inch broad, running on each side 
from top to bottom, which is wanting in the high warp. 

The loom or frame on which the low warp is wrought, is 
much like that of the weavers. The principal parts are two 
strong pieces of wood forming the sides of the loom, and 
bearing a beam or roller at each end. They are sustained 
at bottom with other strong pieces of wood in the manner 
of trestles ; and, to keep them the firmer, they are likewise 
fastened to the floor with a kind of buttresses, which prevent 
any shaking, though there are sometimes four or five work- 
men leaning on the fore-beam at once. The rollers have 
each their trunnions, by which they are sustained: they are 
turned by large iron pins three feet long. Along each beam 
Mus a groove, in which is placed the wich, a piece of wood 
of about two inches diameter, and almost of the length of the 
roller: this piece fills the groove entirely, and is fastened 
from space to space by wooden pins. ‘To the two wiches 
are fastened the two extremities of the warp, which is wound 
on the farther roller, and the work, as it advances, on the 
nearer. Across the two sides, almost in the middle of the 
loom, passes a wooden bar, which sustains little pieces of 
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wood, not unlike the beam ofa balance. To th ese pieces are Tapool 


fastened strings, which bear certain spring-staves, with which 
the workman, by means of two treddles under the loom, 
on which he sets his feet, gives a motion to the coats, and 
makes the threads of the warp rise and fall alternately. Each 
loom has more or fewer of these spring-staves, and each staff 
more or fewer coats, as the tapestry consists of more or fewer 
threads. 

The design or painting which the workman is to follow 
is placed underneath the warp, where it is sustained from 
space to space with strings, by means of which the design 
is brought nearer the warp. The loom being mounted, 
there are two instruments used in working it, the reed and 
the flute. The flute does the office of the weaver’s shuttle ; 
it is made of a hard polished wood, three or four lines thick 
at the ends, and somewhat more in the middle, and three or 
four inches long. On it are wound the silks or other mate- 
rials to be used as the woof of the tapestry. The comb or 
reed is of wood or ivory; it has usually teeth on both sides ; 
it is about an inch thick in the middle, but diminishes each 
way to the extremity of the teeth: it serves to beat the 
threads of the woof close to each other, as fast as the work- 
man has passed and placed them with his flute among the 
threads of the warp. The workman is seated on a bench 
before the loom, with his breast against the beam, only a 
cushion or pillow between them ; and in this posture, sepa- 
rating with his fingers the threads of the warp, that he may 
see the design underneath, and taking a flute, mounted with 
a proper colour, he passes it among the threads, after having 
raised or lowered them, by means of the treddles moving 
the spring-staves and coats. Lastly, to press and close the 
threads of the silk or yarn, &c. thus placed, he strikes each 
course (%.e. what the flute leaves in its passing and coming 
back again) with the reed. 

TAPOOL, a small island, one of the Sooloo archipe- 
lago, situated due south from the principal Sooloo Isle. 

TAPOPO, a small low island in the Eastern Seas, on the 
west coast of the island of Waygiou, covered with trees to 
the water’s edge. 

TAPPA, one of the small Molucca Islands, separated 
from that of Lata by a channel in some places not above 
forty yards wide and one and a half long, with deep water. 
Long. 123. 35. E. Lat. 0. 6. N. 

TAR, a thick, black, unctuous substance, obtained chiefly 
from old pines and fir trees by burning them with a close 
smothering heat. It is prepared in great quantities in Nor- 
way, Sweden, Germany, Russia, and North America, and 
in other countries where the pine and fir abound. Becher 
the celebrated chemist first proposed to make tar from pit- 
coal. Manufactures for this purpose were established many 
years ago in the bishopric of Liege, and in several parts of 
England. In the year 1781, the earl of Dundonald obtain- 
ed a patent for extracting tar from pit-coal by a new process 
of distillation. Great hopes were entertained of the value 
of this discovery, but we have not heard that it answered 
his expectations. Tar, which is well known for its eco- 
nomical uses, is properly an empyreumatic oil of turpentine, 
and has been much used as a medicine both internally and 
externally. Tar-water, or water impregnated with the more 
soluble parts of tar, was formerly a very popular remedy, and 
was most earnestly recommended by Bishop Berkeley. 

TARABAD, a town of Hindustan, in the Mahratta ter- 
ritories, in the province of Aurungabad, ninety-four miles 
south-east from Surat. Long. 74. 20. E. Lat. 20. 38. N. 

TARAHPOOR, a town of Hindustan, province of Ba- 
har, ninety miles south-south-east from Patna. Long. 86. 
40° Ks. Lat. 2587. DT. 

TARANTELLA, a lively Neapolitan dance, the me- 
lody in § time. 

TARANTO, a city of Italy, in the Neapolitan province 
of Otranto. It stands on a rocky island near to Cape St 
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Vito, but is joined to the continent by a long bridge. It is 
surrounded with walls, and defended by batteries and a 
strong castle. It is the capital of a district, is the seat of 
an archbishop, and contains a cathedral, several churches 
and monasteries, an orphan-house, a naval hospital, and two 
Latin schools. It is irregularly built, and occupies but a 
small part of the ancient Tarentum. The harbour is now 
nearly filled with sand, but is accessible and secure for vessels 
of light draught of water, and for the craft of the numerous 
fishermen. About sixty coasting vessels belong to the port, 
trading, for the most part, in the Adriatic Sca. The city 
is supplied with water by means of an aqueduct. It contains 
14,150 inhabitants, employed in trade in corn and oil, and 
other products of the land, in the fishery, and in making 
some cotton goods and hats, and in collecting salt. Long. 
18. 25. E. Lat. 40. 45. N. 

TARARE, a town of France, in the department of the 
Rhone and the arrondissement of Villefranche. It stands 
at the foot of a mountain on the river Tardine, and has ex- 
tensive manufactures of muslins, printed cottons, mixed 
cloths of wool and cotton, and considerable tanneries. It 
contains 6250 inhabitants. 

TARASCON, a town of France, in the department of the 
Mouths of the Rhone and the arrondissement of Arles. It 
stands on the left bank of the Rhone, over which is a bridge 
of boats leading to Beaucaire. It is a well-built place, and 
nas a castle, from the platform of which a fine prospect is 
to be seen. It contains 12,500 inhabitants, who have con- 
siderable trade in woollen and cotton goods, in making 
brandy, and in ship-building. Long. 4. 34. 31. E. Lat. 43. 
48. 20. N. 

TARBES, an arrondissement of the department of the 
Upper Pyrenees, in France. It is 484 square miles in ex- 
tent, is divided into eleven cantons, and these into 197 com- 
munes, containing, in 1836, 110,542 inhabitants. The ca- 
pital is the city of the same name, which is that also of the 
department. It is situated on a fine plain on the Icft bank 
of the Adour, is well built, with good paved streets, has a 
cathedral and two churches, a theatre, a hospital, and a fine 
market-place. The inhabitants amounted in 1836 to 12,630, 
who are chiefly employed in making hardware and Icather. 
They have also a considerable trade with Spain. The pros- 
pects from the bridge towards the Pyrenees are very fine. 
It was the seat of the war during the duke of Wellington’s 
campaign in France. Long.0. 1.32. W. Lat. 43, 14. 2. N. 

'TARDEBIG, a town of the hundred of Halfshire, in the 
county of Worcester, 113 miles from London. It has no 
market, and only derives some trade from the canal which 
passes by it from Birmingham. The inhabitants amounted 
m 1831 to 4145. 

TAREM, a town of Persia, in the province of Laristan, 
situated in a plain on the banks ofa salt river. It is a meanly 
built place, consisting of a mud fort, surrounded on aH sides 
by wretched huts, but is populous, and contains many re- 
spectable merchants, who trade to Muscat, Gombrcon, and 
Shiraz. 

TARENT, an island on the western shore of the Per- 
sian Gulf, immediately opposite Katif. It is about seven 
niiles in length and as many in breadth, is well supplied with 
fresh water, and embellished with mary delightful gardens, 
which produce abundance of fruit. 

TARGUM, a name given to the Chaldee paraphrases of 
the books of the Old Testament. They are called para- 
phrases or expositions, because they are rather comments 
and explications than literal translations of the text. They 
are written in the Chaldee tongue, which became familiar 
to the Jews after the time of their captivity in Babylon, 
and was more known to them than the Hebrew itself; so 
that when the Hebrew tcxt was read in the synagogue, or 
in the temple, they generally added to it an explication in 
the Chaldee tongue for the service of the people, who had 
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but a very imperfect knowledge of the Hebrew. It is pro- 
bable, that even from the time of Ezra this custom began ; 
since this learned scribe, reading the law to the people in 
the temple, explained it with the other pricsts that were 
with him, to make it understood by the people (Nehem. 
vill. 7-9). : —— 

But though the custom of making these expositions in the 
Chaldee language be very ancient among the Hebrews, yet 
have they no written paraphrases or targums before the era 
of Onkclos and Jonathan, who lived about the time of our 
Saviour. Jonathan is placed about thirty years before 
Christ, under the reign of Herod the Great. Onkelos is 
somewhat more modern. The Targum of Onkelos is es- 
teemed most of all, and copies are to be found in which 
it ig inserted verse for verse with the Hebrew. It is so 
short and so simple, that it cannot be suspected of being 
corrupted. This paraphrast wrote only upon the books of 
Moses ; and his style approaches nearly tothe purity of the 
Chaldee, as it is found in Daniel and Ezra. ‘This targum 
is quoted in the Misna, but was not known either to Ku- 
sebius, Jerom, or Origen. 

The Targum of Jonathan, son of Uziel, is upon the 
greater and less prophets. He is much more diffuse than 
Onkelos, and especially upon the less prophets, where he 
takes great liberties, and abounds in allegories. His style 
is tolerably pure, and approaches pretty near to the Chal- 
dee of Onkelos. It is thought that the Jewish doctors who 
lived above 700 years after him made some additions to 
his work. 

The Targum of Joseph the Blind is upon the Hagio- 
grapha. This author is much more modern and less es- 
teemed than those whom we have now mentioned. He has 
written upon the Psalms, Job, the Proverbs, the Canticles, 
Ecclesiastes, Ruth, and Esther. His style is a very corrupt 
Chaldee, with a great mixture of words from foreign lan- 
guages. 

The Targum of Jerusalem is only upon the Pentateuch ; 
nor is that entire or perfect. There are whole verses 
wanting, others transposed, others mutilated ; a circum- 
stance from which many have supposed that this is only a 
fragment of some ancient paraphrase that is now lost. 
There is no targum upon Daniel, or upon the books of 
Ezra and Nehemiah. 

These targums are of great use for the better under- 
standing, not only of the Old Testament, on which they are 
written, but also of the New. As to the Old Testament, 
they serve to vindicate the genuineness of the present He- 
brew text, by proving it to be the same that was in use when 
these targums were made, contrary to the opinion of those 
who think the Jews corrupted it after our Saviour’s time. 
They help to explain many words and phrases in the He- 
brew original, and they hand down to us many of the an- 
cient customs of the Jews. And some of them, with the 
phraseologies, idioms, and peculiar forms of speech, which 
we find in them, do in many instances help as much for the 
better illustration and better understanding of the New 
Testament as of the Old; the Jerusalem Chaldce dialect, 
in which they are written, being the vulgar language of 
the Jews in our Saviour’s time. They also very much serve 
the Christian cause against the Jews, by interpreting many 
of the prophecies of the Messiah in the Old Testament in 
the same manner as the Christiansdo. Many instances are 
produced to this purpose in Dr Prideanx’s Connection of 
the History of the Old and New Testament, vol. ii. p. 549. 
These targums are to be found in the second edition of the 
great Hebrew Bible, published at Basel by Buxtorf the 
father in 1610. He has rectified the Chaldee text, and re- 
formed the vowel pointings in it; the targums having at 
first been written without vowel points, which were after- 
wards added very erroneously by some Jews. 

TARIFF, a table containing the names of different sorts 
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of merchandise, with the duties to be paid as settled among 
trading nations. 

TARN, a department of the south-west of France, formed 
out of a part of ancient Languedoc. It is bounded on the 
north and north-east by the department of Aveiron, on the 
south-east by Herault, on the south by Aude, on the west 
by Upper Garonne, and on the north-west by Tarn-Ga- 
ronne. Itsarea contains 573,977 hectares, equal to 1,363,942 
acres, or 2131 square miles. It comprehends four arron- 
dissements, thirty-five cantons, and 327 communes. The 
population in 1836 amounted to 346,614 persons, of whom 
about 40,000 are Protestants, and the remainder adhere to 
the Roman Catholic church. The face of the country is a 
mixture of plains, hills, valleys, and some few mountains, 
mostly covered with woods. These are branches from the 
Sevennes and Lozere chain, which in this department has 
the name of Montagne Noire, and extends on the south side 
into the departments of the Upper Garonne and the Aude. 
The chief river gives its name to the department, and 
receives the waters of the Rance and the Agout, and 
is navigable from Guillac to its moutl:. The northern 
division is in part watered by the Aveiron and the Viaur. 
The climate is mild and healthy, with summers of great 
heat, and with winters of very short duration, unattended 
by any severe frosts. The soil is generally fertile in corn, 
and produces more grain, especially wheat, than is con- 
sumed within the department. In the higher parts of the 
department rye is found to succeed better than wheat ; but 
the quantity raised of both is usnally about equal. In the 
lofty districts the pasture is good, but in the lower districts 
the plains are burnt up in the summer, and the cattle, though 
good, are small in size. The husbandry work is chiefly per- 
formed by asses or mules. There are but few sheep; and 
no care has hitherto been taken to improve either the flesh 
or the wool. Swine are very abundant, and geese still'more 
so; and large quantities of both are cured by smoking, and 
form a valuable article of export. It is said not to be un- 
common to see fat geese weighing as much as thirty pounds, 
the livers of which are considered a great luxury. Fruit is 
abundant, especially plums, cherries, and chestnuts; and 
woad, anis and coriander seed, liquorice and saffron, are 
carefully cultivated. The wine is extensively made, some 
of good quality ; that near Guillac is highly esteemed, and 
is principally purchased for the Bordeaux market, to be 
shipped to foreign countries. Silk was once extensively ob- 
tained, but that commodity has of late years much declined. 
Mines of copper and of lead were formerly worked, but have 
now ceased; and the only mineral produced is iron, and 
that in very small quantities. The manufacturing industry 
is confined to the towns of Albi and Castres, and to the 
more hilly districts. The inhabitants produce woollen stuffs 
and serges, silk and cotton goods. The tanneries are nume- 
rous, and make more than sufficient leather for the domes- 
tic consumption. The department sends two deputies to 
the legislative chamber. Castres is the capital town, and 
had 17,602 inhabitants in 1836. 

TARN anv Garonne, a department of the south-west 
of France. In 1808 it was formed out of portions of the 
several existing departments of Lot, Upper Garonne, Lot- 
Garonne, Gers, and Aveiron. In times before the revo- 
jution it was known as the Agenois, Lomagne, and Basse 
Marche du Ronergue of Upper Languedoc. According 
to its present state, it is bounded on the north by the 
Lot, on the east by the Aveiron and the Tarn, on the 
south by the Upper Garonne, and on the west by the Gers 
and the Lot-Garonne. Its area contains 366,976 hectares, 
equal to 872,440 acres, or 1363 square miles. It is divided 
into three arrondissements, twenty-four cantons, and 191 
communes, with 242,184 inhabitants in 1836, who chiefly 
adhere to the Roman Catholic church, but among whom 
are between 30,000 and 40,000 Protestants. The face of the 
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country consists of several extensive plains, about 1000 or 
1200 feet above the level of the sea, with valleys of various 
extent intersecting them, through which their several 
streams flow. The principal rivers are the Garonne, the 
‘Tarn, and the Aveiron. The soil is varions in fertility, 
but on the whole is productive. The plain of the Garonne 
is peculiarly so, and on both sides is lined with hills, which 
are covered with fruit trees and vineyards. The banks of 
the other two streams are rich, and present most picturesque 
prospects. Many of the farms on the Garonne are sold as 
high as from L.50 to L.60 the English acre. The climate 
is temperate, and sometimes the winter passes without snow, 
and the streams are scarcely ever frozen; but violent storms 
of hail, collected on the Pyrenees, occasionally descend and 
destroy the hopes of the cultivators. The business of agri- 
culture is conducted with great care, and on the best of the 
soil the practice of fallowing is abandoned ; but on the in- 
ferior land a year’s fallow is succeeded by two corn crops, 
as in most of the other parts of France. Much good wheat 
is raised, and the best of it is converted into flour for the 
West India markets. Other kinds of grain are raised with 
success. Fruit is abundant, and forms articles of export 
when preserved, especially the plums and figs. Almonds, 
chestnuts, and walnuts, are also collected for trade, with 
abundance of wine, and wood for fuel and building. The 
only mineral procured is iron, and of that but little; 
but there are valuable quarries of marble, and some of mill- 
stones. Next to wheat, the amount of the value of the wine 
exceeds that of all the other products. There-are manu- 
factories of linen and woollen cloths, of china and earthen 
ware, of paper, cutlery articles, leather, and some silk goods. 
The three rivers already mentioned are navigable, and af- 
ford the greatest advantage to commerce by the facilities 
which they offer for the distribution of the heavy produc- 
tions of the department. The capital is the city of Montau- 
ban, and it is also the chief seat of manufacturing industry. 
Its population in 1836 amounted to 23,865. 

TARNOPOL, a circle of the Austrian kingdom of Gal- 
licia, extending over 1317 square miles, comprehending four 
cities, six market-towns, and 251 villages, with 189,600 
inhabitants. The capital is the city of the same name, on 
the river Sereth. It contains 1080 houses, with 7560 inha- 
bitants, of whom many are Jews, who carry on an active 
internal trade. It has also some tanneries. 

TARNOW, a circle in the Austrian kingdom of Galli- 
cia, extending over 2040 square miles. It contains three 
cities, eleven market-towns, and 464 villages, with 215,000 
inhabitants, of whom 15,000 are Jews. The capital is the 
city of the same name, which contains 360 houses, with 
4540 inhabitants, employed in making table and other linens, 
and having extensive tanneries. Long. 20. 55. E. Lat. 49. 
59. N. 

TARPA, Spurtus Mectus, a Latin critic in the time of 
Julius Cesar and Augustus. He had his tribunal in the 
temple of Apollo, where, with four assistants, he passed 
sentence on the works of the poets. Cicero and Horace 
make honourable mention of this critic. 

TARPAULIN, a piece of canvass, well tarred over to 
keep off the rain from any place. The term is applied in a 
burlesque sense to a person that has been all his life bred 
to the sea. 

TARPORLEY, a town of the hundred of Eddisbury, in 
the county of Chichester, 179 miles from London. It has 
some small manufactories of stockings and leather breeches. 
The population amounted in 1821 to 800, and in 1831 to 
995 ; but the parish contains 2391. 

TARRAGONA, a city of Spain, in the province of Ca- 
talonia. In the period when the Romans governed Spain, 
this city was very celebrated as the capital of that division 
of the kingdom which is to the east of the Ebro, then de- 
nominated Tarraconia. The streets are narrow, and the 
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houses lofty. It is the see of an archbishop; but the ca- 
thedral, thongh large, is by no means handsome. It is a 
place of considerable trade, especially in brandies, great 
quantities of which, made in the plain near it, are shipped 
from its port. It has considerable manufactories of silk 
goods of various kinds; and the whole population displays a 
degree of industrious activity by no means usual in Spain. 
The best-tasted brandies are those from the hills belonging 
to the Carthusian convent, on the borders of the Campo ; 
but those of the Campo are stronger. When first made, 
they are all as white and transparent as water ; but by keep- 
ing in casks, and by artificial means, they become darker 
coloured before they arrive at the markets for sale. The 
city of Tarragona, as well as the country around it, abounds 
with Roman antiquities, whose investigation has always been 
a favourite pursuit with the more studious of the inlmbit- 
ants. The city within the walls contains a population of 
only ten thousand ; but the far greater number of inhabit- 
ants reside in the snburbs. Long. 1. 46.37.E. Lat. 41. 7. 
6. N, 

TARSUS, a large city of Asia Minor, the ancient ca- 
pital of Cilicia, situated on a fertile plain on the right 
bank of the Cydnuns, about six miles from its mouth. The 
town is partly surrounded by a wall, supposed to be the 
remains of that erected by Haroun al Raschid. The liouses, 
which seldom exceed one story in height, are flat-roofed, 
and mostly constructed of hewn stone derived from the 
ruins of the ancient edifices. The city contains two pub- 
lic baths, a number of mosques, several handsome caravan- 
serais, and a small ancient church. ‘There is a castle, said 
to be built by Bajazet. On an eminence to the south- 
west are the ruins of a spacious edifice, which may pro- 
bably have been the gymnasium ; and about 200 yards far- 
ther to the west, an ancient gateway stands almost entire. 
The city contains about 30,000 inhabitants during the 
winter, among whoin are 200 Armenian and 100 Greek fa- 
milies ; while a considerable proportion consists of Toorko- 
mans, who migrate with their families to the mountains. A 
considerable trade is carried on. The land in the neigh- 
bourhood is exceedingly fertile, and yields abundance of 
wheat, barley, sesame, and cotton, which are exported to 
Malta, and thence to Spain and Portugal. Copper from 
Maden, and gall-nuts, are also exported in large quantities. 
The imports consist chiefly of rice, sugar, and coffee. Tar- 
sus is a city of high antiquity. It is said by Arrian and 
Strabo to have been built by Sardanapalus, though others 
consider it to have been a Grecian colony. It was much 
favoured by the Roman emperors Augustus and Adrian ; 
and, in wealth and grandeur, as well as in literature and 
science, rivalled the more celebrated cities of antiquity. It 
was adorned with many magnificent edifices, the monu- 
ments of ancient taste; but has been subject to so many 
vicissitudes, that scarcely any relics of its former splendour 
are to be seen. 

TARTARY, a tract of territory in central Asia, of which 
the limits have never been exactly defined. It is gene- 
rally understood to embrace that wide space which inter- 
venes between the dominions of Russia and China on the 
west and east, and which on the south is bounded by 
the kingdom of Persia and the lofty central mountains of 
Asia. This vast space was formerly occupied by pastoral 
tribes, who, united under one grcat chief, assailed and finally 
overthrew the Roman empire ; and who afterwards, under 
their great leader Ghenghis Khan, carried their devastations 
both into Europe and Asia. Central Asia is one vast mea- 
dow, extended on a dead level to an almost boundless ex- 
tent, covered with flocks and herds, and necessarily the ha- 
bitation of a pastoral people. Such has accordingly been 
the character of the Tartars from time immemorial ; their 
sole employment being to tend their flocks and herds, and 
occasionally to hunt the wild animals of the forest; living 
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in tents in the open fields, without towns or villages ; de- 
lighting in horsemanship, and in all manly and warlike ex- 
ercises; and having a breed of the finest horses in the world. 
“ The fancy of the poet,” says the Roman historian, “ has 
clothed the pastoral life in the fairest attributes of inno- 
cence and peace ; but it is the province of history to ex- 
hibit a different picture, and to exhibit these shepherds as 
they truly are, fierce, bloody, savage, and vindictive.” The 
‘Tartars were accordingly known in ancient history under 
the appellation of Scythians, and were admired for their 
warlike virtues and for the simplicity of their manners, for 
their hospitality, and their ignorance of money and luxury, 
by the Greek legislators of Athens and Sparta, whose policy 
it was to form a community on the sane warlike model, 
where nothing was to be seen but 


Man and steel, the soldier and his sword. 


They were at all times the most formidable enemies of ci- 
vilized life, and the various inroads into their dominions by 
the greatest conquerors only ended in disaster and defeat. 
As light troops, they were most formidable in the ancient 
wars; and the Persian monarchs, with their well-trained 
bands, and even Alexander of Macedon, were forced to re- 
treat before their formidable though desultory attacks. 
Whilc Rome retained the vigour and simplicity of her 
republican institutions, and the iron discipline of her armies, 
the rude assaults of these barbarians were invariably repel- 
led ; but when the warlike habits of the Romans began to be 
corrupted by the progress of luxury, their attacks were rc- 
newed with inereased fierceness, and with greater chances of 
success. Numbers of the first invaders perished in the in- 
roads into the Roman provinces. But these being still re- 
inforced with increasing multitudes, while the vigour of the 
defence was relaxcd, they at length effected permanent con- 
quests ; and, under the appellation of Huns, finally extended 
their ravages overall Italy. The intelligence of their success, 
and of the riches and beauty of the conquered countries, at- 
tracted multitudes from the remote extremities of Asia, and 
under their repeated assaults the empire of the west was 
subverted. This event was hastened by the dreadful inva- 
sion of Attila, who was characterized as “ the sword of God 
and the destroyer of nations.” On the east the Tartar 
tribes, under the appellation of Toorks or Turks, from 
Chinese or Independent Tartary, poured their innumerable 
hordes on the Persian empire, where they established a 
dynasty celebrated under the name of the Seljukian. About 
the end of the tenth century, they crossed the Enphrates 
in four divisions under different leaders, and invaded Asia 
Minor and Syria, of which they conquered and retained pos- 
session of the finest provinces. They endured various vi- 
cissitudes, and were at one time reduced very low. But 
being directed by able leaders, they recovered the ascend- 
ant; and, their numbers being swelled by the warlike and 
migratory population which, in the course of long wars, 
was scattered over those countries, they finally succeed- 
ed in overturning the eastern empire, and Constantino- 
ple became, and still continnes, the seat of their em- 
pire. In the twelfth century the Tartar tribes were still 
more formidable. Their whole power being consolidat- 
cd under Zingis or Ghenghis Khan, they successively 
conquered China, Persia, and all central Asia from the 
Black Sea to eastern Asia. His successors pursued the 
carecr of conquest, and added Russia and Poland, with 
part of Germany. A general panic was now diffused 
over the whole civilized world by the intelligence of thesc 
conquests, and of the ravages committed by these barba- 
rians in the fairest portions of the earth. ‘The great em- 
pire of Ghenghis Khan was broken into divisions ; but the 
different chiefs who now reigned were still eager for con- 
quest ; and Timur the Tartar, or Tamerlane, having esta- 
blished his dominions over a large and fertile portion of 
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Tertary. Asia, conquered Persia, where the degenerate chiefs of the 


raee of Ghenghis still bore sway, broke the power of the 
Turks in Asia Minor, ravaged and conquered India, and 
in that country established a dynasty which continued till 
the close of the last century, when every minor authority 
in that part of Asia was swallowed up by the extending sway 
of Britain, on whose bounty the great Mogul, the descen- 
dant of Ghenghis, is now a humble pensioner. China fell 
an easy prey to these conquering hordes, and has long 
been the seat of a Tartar dynasty, having been conquered 
about the sixteenth century by the Mantchoos, a tribe 
which issued from the north, near the coasts of the Eastern 
Ocean. But the rising power of Russia has redueed most 
of those wandering tribes under her dominion; and the 
reign of Independent Tartary is now contracted within a 
narrow span. The progress of civilization, and the improve- 
ment of the art of war by the invention of fire-arms, have 
entirely broken the power of these savage hordes. The 
Russian cannon now forms a sure barrier against the in- 
cursions of the Tartar horse ; and under her growing civili- 
zation and military power, the fiercest tribes have been 
taught to tremble and obey. All northern Asia, to the 
limits of China, and eastward to the Pacific Ocean, has been 
reduced under the power of Russia; and the narrow space 
that is now occupied by Independent ‘Tartary is ruled by 
numerous petty sovereigns, who are often engaged in mu- 
tual wars, and can never be again formidable to the civi- 
lized states of Europe. On the contrary, the rude tribes 
of Asia will hardly be able to maintain their ground against 
the encroaching flood of European civilization or of Euro- 
pean arms. The powers of Europe seem now to have im- 
bibed the spirit of conquest which formerly propelled the 
Asiatic hordes into the seats of European civilization; and 
the late unsuccessful expedition of the Russians from the 
west to Khyvah, about 240 miles east of the Caspian Sea, 
and the bold and admirably conducted inroad of the Bri- 
tish from the east as far as Candahar and Caubul, are among 
the fruits of this ambitious policy. 

This extensive country may be divided into Independent 
Tartary and Chinese Tartary. 

I. Independent Tartary includes that extensive region 
which stretches from the Caspian Sea, as far cast as the 
great Himalaya range of mountains, which runs through 
the centre of Asia, and from which a branch diverges 
from the main ridge, under the designation of Beloor 
Taugh, northward, and separates Independent Tartary from 
the country of Kashgar and from Chinese Tartary. On 
the south, this country is indistinctly bounded by Persia, 
and on the north by the provinces of Oufa, Orenburg, 
and Tobolsk, belonging to Asiatic Russia. Independent 
Tartary is divided into various states; namely, ]. Khyvah, 
which is a stripe on the banks of the Oxus, of whieh the 
Jength does not exceed between 200 and 300 miles, and 
the breadth in no place more than fifty. 2. The kingdom 
of Bockhara or Bukharia, which is by far the most im- 
portant both in power and extent. The habitable part 
of this kingdom is small in proportion to the desert with 
whieh it is chiefly surrounded, and which may be consi- 
dered in a great measure as its boundary. It is divided 
from Khyvah on the west and north-west; to the north- 
east stretch vast tracts of desert, thinly sprinkled with the 
tents of the Toorkoman and other tribes, and only inter- 
rupted by the stream of the Jaxartes; on the east it is 
bounded by Kokaun ; and the Oxus, with the mountains 
from which it flows, may be said to form its southern 
boundary. The limits of this kingdom are, however, in a 
State of fluctuation, varying, as is generally the case in the 
disorderly regions of Asia, with the success of its arms; so 


that they can hardly be laid down with any precision. 


83 


3. Tartary. 


The independent state of Kokaun, which is fully 250 miles —-~—" 


in length by 150 in breadth, is bounded on the east from 
Bockhara by a steep and inaccessible chain of mountains, 
the two countries being divided by the White River; on 
the south it has the monntainous tract which divides it 
from Buduckshan and Chitral; on the south-west it is 
bounded by Kurratageen; on the east and north-east by 
mountains tributary to China, and inhabited by Kirgeesh 
and Kuzaks; on the north-west by the distriet of Tash- 
kund, with mountains and deserts. South and east of 
Bockhara lies the large and interesting province of Balk; 
and about 600 miles east of Kokaun lie the Mahommedan 
states of Kashgar and Yarkund. 

One of the great peculiarities of Asiatic manners, well 
calculated to attract attention, is the division of the popu- 
lation into the two classes of fixed and wandering com- 
munities. In the richer countries to the south and east 
of Asia the inhabitants are mostly stationary, dwelling 
in fixed habitations, and occupied with trade and agricul- 
ture; but the northern and western parts, ineluding Ara- 
bia, Persia, a portion of Afghanistan, Balk, and all the 
country that lies in the same parallel of latitude, as far 
east as the most civilized parts of China, and on th west 
including a portion of Poland and Russia, have been oc- 
cupied by wandering tribes, migrating with the winter 
and summer in quest of pasture, and having no fixed habi- 
tations in towns and villages. This class has been gradu- 
ally diminishing with the progress of civilization. But in 
the country we are now describing, the pastoral life is still 
seen in its original rudeness and simplicity; and in many 
districts those shepherds discover all the ernelty and fero- 
city of the Tartar tribes. The original invaders were the 
Mongoles from the eastern regions bordering on China; 
but they have been supplanted in their turn by other inva- 
ders, and the country is chiefly occupied by the Toorko- 
mans, and the Oosbecks or Usbecks, and other rude tribes. 
The Toorkomans are divided into other tribes, the three 
principal of whieh are, the Tuckeh, the Gocklan, and the 
Yamoot. They occupy the country to the north of the El- 
burz range of mountains, and of Persia, and are found as 
far north as Khyvah, all along the shores of the Caspian 
Sea. They are extremely barbarous and cruel in their 
manners. They live partly by plunder, and pour down 
from their deserts upon the cultivated countries around, 
plundering villages and caravans with every circumstance 
of atrocious outrage, murdering on the spot the old, the 
feeble, and the helpless. Those who are fit for labonr they 
carry into slavery. They have depopulated many exten- 
sive districts, which but for them would continue fertile 
and inhabited. The Toorkomans, and most of the tribes 
in the same quarter, are Mahommedans of the sect of 
Soonies; the Persians again are Sheahs, and the deadly 
hatred which prevails between these sects may exasperate 
the fury of their invaders, and add to their cruelties. On 
the east, there are other tribes who commit the same ra- 
vages. The captives that are carried off are disposed of 
to slave-merchants, and are by them sold in the great 
slave-markets of Khyvah and Bockhara. All these tribes 
are described by Fraser' as cruel, blood-thirsty, and rapa- 
cious, even in their private lives and domestic relations. 
They set no value whatever on human life; and a word, a 
look, or some trivial mistake, he observes, is apt to occasion 
bloodshed. A Toorkoman will put to death his wife, his 
child, or his servant, for the merest trifle; and if crimes of 
this sort do not more frequently occur, it is more from con- 
siderations of interest than from any regard to the ties of 
blood or affection. ‘Even the wars between the tribes,” 


eS ee 


3 Fraser’s Narrative of a Journey into Khorassan, chap, xii. 


84 7A TY AY Y. 
Tartary. observes this judicious writer, “ have assumed the same figure and blood, borrowed from the Arab breed, mueh Tartg 


——~-—~ cruel and rapacious charaeter which marks their foreign more. ‘Their horses are capable of enduring a — 


warfare; avarice has quite overpowered religious zeal ; and 
the unholy praetice of selling captives of their own faith 
is now frequent.” 

The tribe of Tuckeh is the most numerous of the Toorko- 
man tribes, containing 40,000 families. They are a treach- 
crous and faithless raee, and never suffer an opportunity 
to escape of plundering even their friends. The Gocklans 
were formerly powerful, but their power has been broken 
by adverse events, and they now aeknowledge the Persian 
supremaey. The Yamoot tribe is divided into two parts: 
the one, amounting to 15,000 families, acknowledges the 
Persian monarch ; the other, amounting to 16,000 families, 
is subject to Khyvah. All these tribes resemble each other 
in their customs and manners. Thiey live in tents or port- 
able houses, and frequently change thcir stations, as pasture 
becomes scarce, seldom remaining more than five or six 
days in one place. They encamp in parties of from 30 to 
200 families; each party is ruled by its clder, whose ad- 
viee is taken in all matters affeeting the interests of the 
eommunity, and who adjusts petty disputes; but they have 
no governors, chicfs, or nobles among them, nor would 
they endure any one arrogating such superiority. The 
same spirit of equality prevails in eommon life, no distine- 
tions of rank being at any time observed, nor any great 
deference to the claims of age or relationship. Like all 
rude tribes, the Toorkomans pique themselves on hospita- 
lity ; but so vitiated have their morals beeome by the love 
of plunder, that even this tie is often violated. 

The wealth whieh they aequire by perfidy and rapacity, 
they generally invest in sueh property as camels, horses, 
valuable swords, arms and armour, women’s ornaments, 
clothes, jewels of gold or silver, and rich furniture. The 
wonien are not eoncealed, as in Mahommedan countries; nor 
do they wear veils. Their dress eonsists of a long loose 
vest or skirt, with slceves, which covers the whole person 
down to the feet, and is open at the breast in front, but 
buttons or ties close up to the neck. It is made of silk or 
eotton stuff, red, blue, green, striped red or yellow, eheck- 
ed, or variously coloured. Underneath are drawers of silk 
or cotton. Their head-dress is a lofty cap with a broad 
crown, made of light chips of wood or split reeds eovered 
with eloth. With respeet to the dresses of the men, those of 
the poorer class consist of a stout woollen shirt, and a pair of 
woollen drawers, or a long brown woollen wrapper; but the 
better classes have generally adopted the common Persian 
habit. There is much individual variety among those tribes. 
The Tuckehs have a good deal of the Tartar physiognomy. 
Many of them are tall, stout, and well made, with seanty 
beards, small eyes drawn up at the corners, high cheek-bones, 
and small flat noses; all the true featurcs, in short, of a Tar- 
tar face; while others have handsome features, more re- 
sembling a Enropean than an Asiatic countenance. The 
Gocklans also bear traces of a Tartar origin, but less than 
the Tuckehs, while there are remarkable differences among 
them, inarking the intermixture of different races. The Ya- 
moot men have less of the Tartar physiognomy than any of 
the other tribes. Many of them resemble the Persians, and. 
also the Russians, in a certain harsh irregularity of feature 
which they possess. They are all ferocious and warlike in 
their habits. Their arms are a spear and sword, in the use of 
which they are sufficiently dexterous. ‘The sword is gene- 
rally formed in the curved Persian fashion, and very sharp. 
They also wear a dagger. Fire-arms are as yet not in 
general use among them. The Gocklans and Yamoots 
use bows and arrows, in the use of whieh they are not 
nearly so dexterous as their ancestors. These tribes are 
all exeellent horsemen, and they possess a race of horses 
which are celebrated all over Asia. They greatly value 
size and bone, which are indigenous to the country ; but 


fatigues. When properly trained for a plundering expedition, 
they will carry their riders without flagging for eight days 
together, at the rate of from eighty to a hundred miles per 
day. ‘Those of the best breeds eannot be purchased under 
L.150 or L.200. For the protection of their floeks they have 
a breed of very large and fierce dogs, which assist their shep- 
herds in managing thcir flocks. But though they attend to 
their floeks, they still delight in plunder, to which they look 
for riches and extraordinary indulgenees ; and when they re- 
solve on any expedition, they unite under some leader whose 
eonduet and courage inspire them with confidence; and, sal- 
lying from their haunts, they move with astonishing celerity 
into some of the frontier provinces of Persia. They lie 
near the gates of the town or village whieh they have mark- 
ed out for their prey ; and watching in silence until dawn, 
when the unsuspecting inhabitants begin to issue from the 
gates to pursue their daily labour, they start from their lurk- 
ing place, seize all they can eatch, murder those who resist, 
rapidly plunder the houses, and, binding their booty on the 
eattle, hasten to retreat before the country is alarmed. They 
massacre the old and infirm; and those who are taken cap- 
tive to be sold for slaves, they fasten by ropes to their horses, 
with their arms tied behind their backs ; and they drive them 
on with blows of heavy whips to increase thcir speed. They 
have a few manufactures, such as carpets, which they weave 
of a very beautiful fabric, and which are highly valued, and 
bring high prices. They also weave cloth of camels’ hair, 
and eoarse woollens chiefly for their own use; and they 
dispose of butter and cheese, the produee of their flocks. 

A large portion of Independent Tartary, farther to the 
east of the Caspian, in the neighbourhood of Bockhara, 
Balk, and Samarcand, eountries which lie near the river Oxus, 
is inhabited almost entircly by the Oosbecks, a people of 
the widely extended race-of the Turk or Toork, but whose 
original seat is not preciscly ascertained. They appear to 
have come from the north, and to have been tempted from 
their original and inhospitable abodes by the finer countries 
on the plains of the Oxus and the Jaxartes. Like the 
other Turks, they are celebrated all over the east for their 
fine appearance, which is remarkably contrasted with the 
Mongoles, Kalmucks, and other Tartar tribes. They are 
distinguished by broad foreheads, high check-bones, thin 
beards, and small eyes ; by a clear and rnddy complexion, 
and generally by black hair. The women are fair and 
beautitul. ‘Their dress resembles that of the Toorkomans 
of the desert. They wear a lofty cap upon the head, with 
a handkcrehief over it. The shirt and trousers, with the 
gown, are not unlike those of the men. The dress of the 
latter at Khyvah consists of a shirt and drawers of white 
eotton cloth, with two or three gowns over them of striped 
silk stuff, blue, red, and gray, all open at the breast, so that 
when the girdle is loose the person is very indecorously ex- 
posed. A broad-topped sheep-skin is worn upon the head. 
The khan is hardly to be distinguished by his dress from 
his subjects; but on grand days he wears a small jewel in 
his turban, with a gold-embroidered Oosbeck gown over 
his white shirt and drawers; and the other ensign of roy- 
alty which he assumes, is a tuft of gold and jewels upon his 
horse’s head. 

The Oosbeeks at Khyvah are described as a very unci- 
vilized race, gross in their domestic habits, and eoarse and 
disgusting in their food and manner of eating ; the khan, 
his ministers, and almost all his nobles, being fat and un- 
weildy, owing to their habits of indolence. There is little 
distinetion between the different ranks of society ; the mas- 
ter and servant, the chief and the groom, standing or sitting 
promiseuously together. In Bockhara, where the Oos- 
beeks constitute the ehief portion of the population, along 
with the Tanjicks and Toorkomans, they are represented 
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artary. by Fraser as honest, just, sincere, good tempercd, generally 


well disposed, and by no means either crucl or treacherous ; 
rarely quarrelling, and their quarrels rarely stained with 
blood; nor are they addicted to private and murderous re- 
venge, like most of their neighbours. They are fond of 
horse-flesh, which they prefer to beef; and by their fond- 
ness for the intoxicating drink called mare’s milk, they are 
often seduced into excess and drunkenness. ‘Tliey are like- 
wise fond of tea. ‘They are the chief inhabitants of Ko- 
kaun, and other districts to the east, and are there repre- 
sented as a fat, fair, and high-complexioned people, ex- 
tremely quiet, good humoured, and hospitable; very fond 
of riding, hunting, hawking, and getting drunk on Aammiz, 
or mare’s milk. ‘The other wandering tribes who are scat- 
tered over this country are also described as peaccable and 
honest. The Oosbecks who inhabit the desert tracts of the 
country, live in parties of from two hundred to above one 
thousand families. These parties have no particular chicf, 
but each is regulated in all its concerns by a bey or beg, 
who is chosen by common consent, on account of his wealth, 
character, or abilities. In the larger divisions, the king has 
a voice in the election of the bey or chief, but in the smaller 
divisions this is little attended to. These chiefs decide in 
all disputes which are not of great importance. In serious 
cases several of them consult together; and if they cannot 
agree they remit the matter to the cauzee, who is always 
appointed by the king, and is held in considerable awe. In 
all the different states, tle king or chief is perfectly abso- 
lute, the fountain of all authority and power. The only 
restraint on his will is derived from the influence of re- 
ligion ; the oleemut and heads of religion alone possess- 
ing any authority or respect, to which it is necessary for 
the king to defer. The influence of this body, however, 
has been of late so much weakened, that some of them 
have been put to death by the reigning monarch. The 
priests rank above all classes, civil as well as military. The 
nobles belonging to the army occupy the second rank. The 
revenue is collected by the bey in kind; namely, sheep, 
camels, oxen, and other animals, in the proportion of one in 
forty. He fixes a price on them, and the tribute is paid in 
money to a collector sent with another legal officer and ten 
soldiers to receive it. In order to preserve his control, the 
king discourages different tribes from living together in the 
same union ; but it is common in the descrt to see a varie- 
ty of tribes mingled together. The tents of tlie Oosbecks 
consist of a frame-work of thin laths covered with thick 
black felt, and these are called kirgahs or black houses. 
The floors of the rich are spread with carpets and numuds ; 
those of the poor with a blanket or mat of camel’s hair ; and 
a hole in the roof, of open lattice-work, is the only chimney, 
over which they draw a piece of black felt when it rains. 
The dress of the Oozbecks in Bockhara consists of the same 
loose and flowing garments as in most parts of Asia. They 
were a shirt and drawers, of cotton in summer and of woollen 
in winter, and over these a silk or woollen wrapping gown, 
tied round the waist with a girdle; and in winter a sheep’s 
skin, or a coat of thick felt, in which they wrap themselves. 
The head-dress is in summer a painted cap of silk, which 
they call a calpak, and in winter a small cap of broad cloth 
lined with fur; a checked or white turban is often worn round 
this, and forms the true national dress. Bandages of cloth 
rolled round the legs form a rude substitute for stockings ; 
or boots are worn, of brown leather, reaching up to the 
knee. ‘The dress of the women is very similar to that of 
the men. They wear boots and silk gloves, and throw over 
the person a silk sheet, which conceals them from head to 
foot, a small orifice being left for the eyes. They are fond 
of ornaments, wearing necklaces of gold beads, with nose- 
riugs and ear-rings. In the country the women wear no 
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veils, but go about openly as in Europe. The Taujicks are Tartary. 


a peaceable class, who are understood to be opposed to the ~~~" 


Toorks or Toorkomans, and the Oozbecks, and other wan- 
dering hordes, who, under various designations and subdi- 
visions into tribes, form a scanty population, inhabiting 
chiefly the banks of the Oxus, and the habitable spots scat- 
tered through the desert; but they are to be found in 
greater or smaller numbers, according to the quantity of 
cultivated land, all over the more fertile and well-watercd 
country to the south and south-east of Bockhara. 

The towns of Tartary are, Khyvah, Ourgunge, Haza- 
rasp, Zercaun, Pitnuck; Bockhara, Balk, both large towns; 
Samarcand, now ruined and in a state of decay, though 
still containing many fine buildings; Kokaun, Khojund, 
Yarkund, and others of less consequence. Of the commerce 
of this distant region, some account has been given under 
the articles Bukmaria and BaLx. The Russians have long 
carried on commerce with Khyvah and the western parts 
of Tartary. ‘The possession of the port of Astracan, and 
more lately those of Bako, Salian, Derbund, and Lanke- 
ran, has given them an entire command of the navigation 
and commerce of the Caspian Sea; and it is long since 
they began to build forts on its eastern shore. The prin- 
cipal of these is Okh Trappeh, not far from Astrabad, and 
some miles to the north of Attruck, in the territory of the 
Toorkoman tribes. They also occupy a port or point in 
or connected with the Bay of Balkan, called by the Rus- 
sians Krasnovodsk, and an island in the Bay of Mangush- 
luck, still farther to the north. It is from some of these 
points that they have sent a military force against Khyvah, 
which, according to the latest accounts, had nearly perished 
from cold and fatigue. The greatest obstacle to the march 
of an army in these deserts is the want of water. The dis- 
tance from Krasnovodsk to Khyvah is about 500 miles, in 
which, for several days’ journey, no water is to be found. 
Fraser, in his account of the Persian empire, states his opi- 
nion that a Russian force might be set down on the eastern 
shore of the Caspian Sea, either at Balkan or at Mangush- 
luck, “that, with common management, might not only cap- 
ture, but retain possession of, Khyvah, and project and pre- 
pare for ulterior enterprises.”' Russia has, as anticipated 
by Fraser, undertaken this expedition, which has in the 
mean time failed, as already stated, but whether from want 
of common management, or of a sufficient force, or from the 
difficulties of the enterprise, has not been clearly ascertained. 

Russia supplies this extensive country, Khyvah, as well 
as Bockhara, with the greater portion of the European 
articles which its inhabitants require. | With both these 
places an intercourse is maintained by means of caravans, 
which proceed from Astracan by Orenburg. The route 
is long and dangerous, being about forty days’ journey, and 
in many places exposed to the attacks of the Kirgeesh and 
Kuzaks, who inhabit the steppes north and north-west of 
Khyvah. The chief traflic is by sea to Mangushluck, where 
the Russian traders bring their goods, and are met by those 
from Khyvah. One great branch of trade consists in slaves 
captured from the surrounding countries in plundering ex- 
peditions, and Khyvah and Bockhara are the chief marts, 
The Toorkomans, the Yamoots, and even the tribes around 
Khyvah itself, make inroads into Persia, and carry off the 
cattle and the inhabitants, who are sold for slaves; and 
on the other side, the Kirgeesh and Kuzaks make prison- 
ers of the Russians on their own fronticrs, or when jour- 
neying in caravans, and carry them for sale to the great 
slave-markets in the east. Bockhara carries on a regular 
trade with Russia, Persia, and the east; for a more parti- 
cular account of which, see the article BukHaRta. 

Several of those cities which have been mentioned, to- 
wards the east of this extensive region, are said to be rich 
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But unless in those richer tracts which are 


“—\—” interspersed through central Asia, and in the cities on the 


banks of rivers, the inhabitants generally retain their pas- 
toral and migratory habits ; and more especially as we pro- 
ceed farther northwards among the Kirgeesh, who connect 
Independent Tartary with Russia, and have been already 
described. Everywhere fertile tracts are to be found ; but 
the desert, the abode of the wandering tribes, greatly pre- 
ponderates. 

Besides those tribes who still inhabit the country of Tar- 
tary, this pastoral population is spread over the southern 
provinces of Russia, which is inhabited bythe Kalmucks and 
Baschkirs. The Kalmucks have been already described. 
They entirely resemble the other wandering tribes in their 
habits. They were formerly numbered among the most 
powerful tribes in Tartary, and they even boasted of the 
great conqueror Zingis as belonging to their nation. After 
various wanderings and misfortunes, the whole body settled, 
in 1723, on the banks of the Volga, from Tzaritzin to Astra- 
can. They numbered 14,000 tents or families, and owned the 
supremacy of the czar. They could not, however, relinquish 
at once their predatory habits, in consequence of which they 
experienced the iron grasp of Russia, and numbers of them 
sought an asylum near the frontier of China, whither they 
emigrated about the year 1771. Those now inhabiting 
Russia still amount to about 40,000 or 50,000. 

The Baschkirs inhabit the southern parts of the pro- 
vinces of Orfa and Orenburg, with part of Tobolsk, be- 
tween the rivers Belaia, Kama, Volga, and Oural. They 
were established in these countries from a very early pe- 
riod, and were instigated to repeated revolts, particularly 
in 1676, 1708, and 1735; and in 1771 they joined the 
standard of Pugatscheff. Their power was entirely broken 
in the course of their various conflicts with Russia; and 
after they were subdued, they experienced so much lenity 
from the Russian government that they are now numerous 
and prosperous. They retain all their Tartar habits, be- 
ing entirely devoted to the rearing of cattle, and, so far, 
to the growing of such a supply of oats and barley as 
may serve them for winter food when milk fails them. 
They consist of 27,000 families, and are obliged to furnish 
their contingent to the Russian armies, being placed on 
the footing of Cossacs, mounted and equipped at their own 
expense. 

IJ. Chinese Tartary. On the decay of the Tartar sway 
over central Asia, and the breaking up of their empire, a 
vast portion of territory fell under the dominion of China. 
It comprehends that extensive country which is situated 
between Hindustan and Asiatic Russia, bounded on the 
north by the great range of the Altai Mcuntains, and be- 
tween the Eastern Ocean and the great range of’ the Beloor 
Taugh, which bounds Independent Tartary on the east. 
This space extends in its widest dimensions over seventy 
degrees of longitude and twenty of latitude. It is doubtful 
whether it includes or is bounded by Thibet on the south. 
It is in many parts mountainous and desert. The great 
desert of Shamo or Cobi stretches, nearly through its whole 
extent, over a space of nearly 2000 miles in breadth, and 
interposes between China and the Russian empire. This 
immense plain is in many places barren and destitute of wa- 
ter, but in other places is watered by rivulets and springs, or 
lakes, and affords pasturage to the hordes that wander over 
its desert parts, and is covered with herds of cattle. Our 
knowledge of this tract, especially of its western limits, is 
but imperfect, and is chiefly derived from the accounts of 
the early missionaries by whom it was visited. The most 
westerly district on the other side of the great mountain 
range of Beloor Taugh includes, according to the most re- 
cent accounts, the Mahommedan states of Kashgar and 
Yarkund, about 600 miles nearly east of Kokaun. The ap- 
pearance of this country is in general more pleasing than 


that to the west, being better watered and more finely di- 
versified, more verdant and better wooded, and differing 
both from the gravelly and rocky soil of Persia, Khorassan, 
Balk, and from the salt or sandy deserts of Khaurezm or 
Bockhara to the west. Kashgar is the more westerly of the 
two, and is situated in long. 76° 15’ 45” E. and in lat. 39° 
25'N. Itisa city of great celebrity, and of great com- 
mercial resort from the surrounding countries. It embraces 
a circuit of three miles, contains 10,000 houses, and is 
crowded with strangers. It was destroyed by Meerza Abu- 
bekr, the grandson of Timur, who having afterwards made 
it his residence, restored it to prosperity, and adorned it 
with many splendid edifices. Along with several of the 
neighbouring states, it has been under the dominion of Chi- 
na for the last seventy or eighty years. Yarkund, which by 
the road is 180 miles from Kashgar, and is placed in long. 
78° 27' 45" E. lat. 38° 19’ N., enjoys a high degree of 
celebrity in that part of Asia, and is a rendezvous of mer- 
chants from India, Caubul, and Independent Tartary. The 
bazaar contains many handsome shops, which are chiefly 
occupied by the Chinese. The country which surrounds 
these cities is described as rich and fruitful, well watered 
and delightful, abounding in towns and villages, in rich cul- 
tivation, and especially in well-flavoured and delicious fruits. 

The conquest of the country by the Chinese, as related 
by Fraser, took place about seventy or eighty years ago. 
About the year 1670 or 1680 the countries of Yarkund, 
Kashgar, and other neighbouring districts, were under the 
Moghuls or Mongoles, the descendants of Timur, from whom 
they were conquered by the Kalmucks, whose king resided 
at Eelah, and appointed governors over the other cities. 
A great plague having broken out among the Kalmucks, 
the Mongole lords, seeing the weakness of their rulers, rose 
in rebellion against them, and succeeded in regaining their 
lost power. But at this period they put to death an ambas- 
sador from China, who was despatched to their country by 
the emperor, on which he sent an army to avenge the in- 
sult, and after a severe conflict the country was subdued, 
and has ever since remained under the yoke, though they 
have still preserved their paternal seat, and live ostensibly 
under the government of their own princes. According to 
the accounts of travellers, the strictest order and an effici- 
ent police are maintained throughout the wide precincts of 
the Chinese authority ; moderate duties are levied, trade 
is protected, and a single traveller may journey as securely 
as a large caravan. 

That portion of Tartary which is to the west and north- 
west of China, is for the most part desert, or a naked and 
wide-extended plain, with occasional spots which are fertile 
and well watered, and afford pasture to the flocks of the 
wandering tribes of Mongoles, Kalkas, and Eluths. The 
origin of these tribes is but imperfectly known. The Mon- 
goles are generally considered as having been the great dis- 
turbers of the world, whose reckless devastation seemed 
destined to destroy and obliterate arts and knowledge, and 
every vestige of civilized life. Being gradually broken into 
separate states, they were partly crushed by the rising power 
of Russia, and partly fell under the dominion of China. They 
are really, however, under the rule of the Chinese, though 
a small portion of them are within the dominions of Russia. 
These withdrew themselves from the Chinese dominion, and 
voluntarily put themselves under that of Russia; and this 
example would have been followed by other races, had not 
Russia engaged by a treaty not to give admittance to any 
more of these tribes. The Russian Mongoles inhabit the 
regions about the Selenga, in the government of Irkutsk, 
from the 122d to the 125th degree of longitude, and be- 
tween the 50th and 53d degree of north latitude. The 
allegiance of those who are under the dominion of China 
is secured by a pension to their chiefs. They sometimes 
also engage in wars with each other, though these con- 
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Chinese. All these rude tribes are devoted to the religion 
of the Lamas. 

The Mantchoo Tartars inhabit the most eastern extre- 
mity of Tartary, bordering on the Pacific, which, in conse- 
quence of having given a conquering dynasty to China, 
now forms a province of that empire. They resemble the 
Mongoles in person, but have a fairer complexion. They 
have adopted only toa limited extent the religion of Fo or 
Boodh, so universally established over the east of Asia; they 
have an ancient superstition of their own, to which they are 
greatly attached. They have also a peculiar language, which 
differs materially from that of the Chinese, Coreans, and 
Mongoles. It is rude in structure, but is said to be copi- 
ous. Their country is in general mountainous and woody ; 
the mountains are lofty, and the forests are of great depth. 
The cold is in proportion to the altitude ; and though the 
latitude be only that of the south of France, the climate is 
cold, and the rivers begin to freeze in Septembcr. (¥.) 

TARTAS, a river of Asiatic Russia, in the government 
of Tobolsk, falls into the Om near Tartaskoi. 

TARTASKOI, a small town of Asiatic Russia, in To- 
bolsk, situated at the junction of the Om and Tartas. It 
is forty miles west-south-west of Kainsk. 

TARVEN or Tarvin, a town in the hundred of Eddis- 
bury and county of Chester, four miles from the city of 
Chester, and 177 from London. The church is a well-built 
structure. The parish comprehends, besides the town, 
eleven small townships, whose population amounted in 1821 
to 3486, and in 1831 to 3415; but the town contains only 
1020. 

TASAPAN, a small island in the Eastern Seas, near 
Junkseylon. Long. 98. 14. E. Lat. 8. 20. N. 

TASHKUND, or TasuKeEnt, formerly a considerable 
city of Independent Tartary, situated on the Sihon or Jax- 
artes. It has suffered much from the devastations of war. 
It is 210 miles north of Samarcand. Long. 64. 48. E. Lat. 
42, 40. N. 

TASIEVA, a river of Asiatic Russia, in the province of 
Tobolsk, which falls into the Tchulim about twenty miles 
north-west of Tasicuskoi. The latter place is situated on 
this river, 820 miles of Tobolsk. 

TASMAN’S Heap, the most southern point of Bru- 
ny’s Island, on the north-east coast of Van Diemen’s 
Land. 

Tasman’s Island, a great peninsula connected with Van 
Dicmen’s Land by an isthmus 600 feet broad by about 1800 
long. At the southern extremity is a small island, called 
Tasman’s Island. 

TASSISUDON, a city of Northern Hindustan, province 
of Bootan, of which it is the capital. It is the residence of 
the Deb rajah. It is situated in a highly cultivated valley, 
about three miles in length by one in breadth, intersected 
by the Tchintchieu river. The climate is esteemed ex- 
ceedingly salubrious. The castle or palace is in the centre 
of the valley, built of stone of a quadrangular form, the 
walls thirty feet high, pierced with very small windows. 
The citadel.consists of seven stories, each from fifteen to 
twenty feet high, and is a very lofty building. From the 
centre rises a square piece of masonry, which supports a 
canopy of copper richly gilt. The town is of considerable 
extent, aud is populous. Its chief manufactures are brazen 
images, and paper made from the bark of a tree. Long. 
$9. 30. E. Lat. 27. 50. N. 

TASSO, Torauato, one of the most celebrated of mo- 
dern poets, was the son of Bernardo Tasso, himself eminent 
in the same path of literature. Bernardo, a native of Ber- 
gamo, noble but poor, published in 1560 his chivalrous poem 
of the Amadigi, which forms the link between the wild and 
half-burlesque school in which Ariosto was the chief, and 
the serious epic given to Italy by his own son. 
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Torquato was born in 1544, at the beautifully sitnated Tasso. 
town of Sorrento, on the southern shore of the Bay of N pg 


ples; but, his father having been involved in the misfortunes 
and exile of a distinguished patron, the son’s education was 
conducted in the north. At Padua, when he had scarcely 
completed his eighteenth year, he published his romantic 
poem called Rinaldo, which, aided by other compositions, 
soon spread his fame over the peninsula, and introduced 
him into the service of the housc of Este, princes of Fer- 
rara. His next work of importance was the Aminta, a pas- 
toral drama, in which, although having no claim to rank as 
the inventor of that faulty species of poetry, he exhibited 
it in a height of excellence neither attained before nor 
since. But, in the midst of studies, minor compositions, 
and travels which carried him as far as Paris, his mind was 
mainly occupied in elaborating his great work, the “ Gieru- 
salemme Liberata,” which he had planned and partly exe- 
cuted before leaving the university. Though the youthful 
sketch is still extant, the work was afterwards rewritten, 
and did not reach its close till 1575. The poet, now more 
than thirty years old, had already displayed those infirmi- 
ties of character which made him, during the remainder of 
his life, the helpless victim of envious enemies, or of mean 
and heartless patrons. The tale which Goethe and Byron 
have made the theme of poetical invention, represents Tasso 
as the lover of Leonora d’Este, or, according to some bio- 
graphers, of Lucretia her sister; but the story is neither 
sufficiently vouched, nor in itself either probable or con- 
sistent ; and the real cause of the persecution to which he 
was subjected remains, after all investigations, as obscure 
as ever. We know, however, enough to show that his mind 
was but ill qualified to stand the shock and tumult of the 
world. That exquisite sensibility which reigns in his poetry 
was never dormant in any action of his life: deficient in 
moral courage, and acutely sensitive in taste, he hesi- 
tated for years to give his great poem to the public; his 
inlagination, overwrought and undisciplined, filled him with 
exazgerated suspicions of all who were around him, and su- 
perstitious terrors completed his misery. He surrendered 
himself to the Inquisition, confessing, as heretical doubts, 
what the inquisitors had sense enough to consider as illu- 
sions of hypochondria; and, after an unlucky quarrel had 
brought on him a temporary imprisonment at Ferrara, he 
fled secretly from that city in 1577, and, crossing the cen- 
tral Appenines by unfrequented paths, sought refuge with 
his sister at Sorrento. For a year and a half after this period 
he wandered through Italy, alternately abandoning himself 
to fanciful despondence, and arousing his mind to the com- 
position of some of his minor works. In 1579, returning to 
Ferrara for the second time since his flight, he was treated 
with neglect by the duke and his sisters, and insulted by 
the retainers of the court : hc broke out, it is said, into vio- 
lent reproaches against his alienated patrons ; and, seized 
by order of the Duke Alfonso, he was immured in the hos- 
pital of Sant’ Anna, a public madhouse. In this prison he 
remained more than seven years, receiving at one time per- 
mission to sec his friends, and even to pay visits in the city, 
but treated during the greater part of the period with all 
the severities which in those days fell to the lot of ordinary 
maniacs. In the earlier years of his imprisonment, his 
mind seems to have gathered, from solitude and reflection, 
a strength of resolution which it had not before possessed, 
while his literary genius was undecayed and constantly ac- 
tive; but at length the horrors of his situation increased his 
constitutional tendency to mental disease, and there is little 
ground for doubting that, in the later period of his confine- 
ment, he laboured under a partial alienation of reason. 

At length, however, the solicitation of powerful friends 
procured his release, which took place in 1586; and, al- 
though his after years present us with several stories of new 
misfortune and neglect, he found some patrons both kind 
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the chivalrous sentiment, the picturesqueness of natural Tassoij 
descriptions, the fanciful beanty of the supernatural ma- Tate 
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Tasso. 
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and judicious. His Jerusalem Delivered had been published 
“~~” repeatedly during his imprisonment, in spite of his earnest 


remonstrances ; and now, weaned alike from chivalrous en- 
thusiasm and from the wish to flatter princes, he rewrote the 
whole poem, and published it anew at Rome in 1562, un- 
der the title of the “Gierusalemme Conquistata.” In this al- 
tered shape the work was a religious allegory, and the Fer- 
rarese princes were never named in it ; but the original 
editions of the poem have kept their place in general favour, 
and the alteration is universally and not unjustly neglected. 
Except the tragedy of Torrismondo, all his other extensive 
compositions after his release were of a devotional cast. In 
the spring of 1595, while preparations were making for con- 
ferring on him the honours of that triumphal coronation in 
the Roman capitol, which had been invented in favour of 
Petrarca, he felt that his end was approaching, and retired 
to the convent of Saint Onofrio on the brow of the Janicu- 
lan Mount. He there expired placidly, having just com- 
pleted his fifty-first year ; and his body still lies beneath the 
pavement of the little church. 

Tasso’s works are very numerous, both in prose and verse ; 
and recent examinations of libraries, both in Italy and 
France, especially that of Alfieri, now preserved at Mont- 


 pellier, have added to the list many pieces, though without 


throwing any decisive light on the mysterious portions of his 
history. One of the most curious of the discoveries is a 
‘‘ Discorso intorno alla Sedizione nata nel regno di Francia,” 
which was published in an Italian periodical in 1817. It 
was written during his residence of twelve months at Paris, 
and is a bigoted argument for the use of extreme severities 
against the Huguenots. This performance, with other trea- 
tises and letters, was reprinted by the Abate Mazzuchelli 
in 1822. Rosini’s edition of the poet’s works contains a 
volume exclusively devoted to letters and poems not pre- 
viously published ; and several separate collections have ap- 
peared, the most important being the “Trattato della Dig- 
nita ed altri Scritti,” by Gazzera (Turin, 1838), and the 
“ Manoscritti inediti” of Count Alberti (Lucca, 1837-8). 
Tasso’s prose dialogues and moral treatises, and his minor 
works in general, have scarcely received, even from his own 
countrymen, that attention which they fairly deserve; and 
Monti had some reason for declaring, that the poet’s shade 
has been appeased but in part for the insults offered to him 
in his lifetime by Salviati and the other academicians of the 
Crusca. Many of his lyrics are exceedingly beautiful, and 
none of them more so than those gems which stand as 
choruses in the Torrismondo, atoning by their pathetic 
sweetness for a bad plot and a want of all dramatic vigour 
in the tragedy itself. But the Jerusalem Delivered will al- 
ways continue to be its author’s title to immortality; and, 
whatever its faults may be, there are assuredly no two epics 
of modern times that deserve to be placed above it. Re- 
garded in comparison with other chivalrous poems of the 
fifteenth and sixteenth centuries in Italy, it distinguishes 
itself by two prominent features ; its perfect regularity and 
simplicity of plan, and its lofty and single seriousness of 
temper. No preceding poem in the language had both 
these qualities ; and Ariosto’s, the masterpiece of the series, 
and in some respects the masterpiece of modern Italian 
literature, was possessed of neither. The completeness of 
finishing in the Gierusalemme is another excellence, in which 
it stands perhaps higher than any poetical work that has been 
composed since the days of Virgil: and the antithetical 
quibbles and plays upon words which descended from the 
Tronbadours to Petrarca, from Petrarca to Tasso, and from 
Tasso (though not through him directly) to our own poets 
of the Elizabethan age, are faults more than balanced by 


chinery, and the tenderness which so often melts into irre- 
sistible pathos. We must not look, in that picture of the 
Crusades which Tasso has painted, for the stern and vigorous 
truth which such a mind as Shakspeare’s would have incor- 
porated in essential harmony with the poetical elements : 
we must not look even for that inferior kind of fidelity to 
historical features which gives so strong a charm to some 
poems of our own time ; but we must view in it, with thank- 
ful admiration, a panorama of poetically romantic incident, 
and poetically chivalrous character, as delightful as any thing 
which genins has ever presented.' (B. L.) 

TASSONI, ALEssaAnprRo, who was born at Modena in 
1565, and died in 1635, ranks as the best of those Italian writers 
who, in the seventeenth century, made the burlesque epic 
a remarkable branch of literature for their nation. His work 
of this class, “ La Secchia Rapita,” or the Rape of the Bucket, 
commemorates an incursion which, in the middle of the 
thirteenth century, the Modenese made into the town of 
Bologna, carrying off as a trophy the bucket of a public 
well. Much of the wit has perished with the remembrance 
of the persons satirized, and much more is too local to be 
relished or understood except in Italy; while the alterna- 
tion of serious and lofty feeling with broad buffoonery, 
necessarily disgusts those who take their poetical creed from 
the hands of the French. But, in spite of Voltaire’s con- 
tempt for the poem, it is one which must not be neglected 
by any systematic student of Italian literature. Another 
work equally characteristic is Tassoni’s “Pensieri Diversi,” a 
collection of ingenious and ontrageous paradoxes, founded 
on a complete scepticism, real or pretended, as to the merits, 
not only of the great names in literature, but as to the uses 
of literature itself. A similar production, the “Considera- 
zioni sopra il Petrarca,” was an attack made, in the same 
spirit, upon the poetical idol of the author’s countrymen.” 

TASTE, a certain sensation excited in the mind by cer- 
tain bodies, which are called sapid, applied to the tongue 
and palate, and moistened with saliva. This is the original 
and proper meaning of the word éaste; but as the qualities 
of bodies which produce these sensations are unknown, they 
have obtained the names of the sensations themselves, by 
substituting the cause for the effect. Tastes have been di- 
vided into simple and compound, and philosophers have en- 
deavoured to ascertain the number of each species. Attempts 
have likewise been made to determine from their tastes the 
effects of different substances on the human body, taken in- 
to the stomach as food or physic; but by stating the result 
of such inquiries, we should be more likely to mislead than 
to communicate useful information. 

TASTE is likewise used in a figurative sense, to denote 
that faculty by which we perceive and judge of whatever is 
beautiful or sublime in the works of nature or of art. This 
faculty relishes some things, is disgusted with others, and 
to many is indifferent. It has also been called an internal 
sense, and by one philosopher a reflex sense, while others have 
considered it as the joint exertion of perception and judg- 
ment In some cases, and as a play of the imagination in 
others. To decide among these different opinions, it will be 
necessary to ascertain, if we can, what are the objects of 
this faculty. Scarlet, blue, green, and yellow, are all beau- 
tiful colonrs, and a cube and a sphere are beautiful figures ; 
but it does not appear to us that a man could be said to 
have either a good or a bad taste for relishing the percep- 
tion of a scarlet more than that of a yellow colour, or a sphe- 
rical more than a cubical figure. 


With respect to the objects of the external sense, we are 
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so constituted by nature as to relish those kinds of food 
which are most wholesome, and such a taste is justly said to 
be sound and uncorrupted. It is at first in the highest 
perfection, for it depends not on culture of any kind, and is 
incapable of improvement. The reverse is the case with 
respect to internal taste. Every voice, it is true, unites in 
applauding elegance, simplicity, spirit in writing, and in 
blaming affectation, or a false brilliancy; but when critics 
descend to particulars, this seeming unanimity vanishes. 
Perhaps no man ever beheld the rising or setting sun with- 
out feeling emotions of pleasure; yet it is certain that the 
emotions of the clown are not the same, at least in degree, 
with those of the philosopher. Any beautiful object pre- 
sented to the eye gives a pleasing sensation to the mind ; 
and it appears to us that the clown feels nothing more than 
a mere sensation from the view of the rising sun, similar to 
what he would feel from a blazing heath. In poetry and 
painting the vulgar are always delighted with the melody 
of the vase, and the brilliancy of the colours, and think of 
nothing else as beauties. 

If this be so, the pleasures which the vulgar derive from 
what are called objects of taste, are mere gratifications of 
the senses; but very different is the pleasure which the 
man of cultivated taste derives from the beauties of nature 
or of art. The mere sensation of the clown is followed by 
a train of ideas which hurries him beyond the object before 
him to its beneficent effects and its Almighty Creator. The 
nature of any person’s taste, therefore, is generally deter- 
mined from the character of his imagination and the sound- 
ness of his judgment. The simple perception of the object 
we find is insufficient to excite these emotions, unless it is 
accompanied with this operation of mind. Thus, when we 
feel the beauty or sublimity of natural scenery, we are con- 
scious of a variety of images in our minds very different 
from those which the objects themselves can present to the 
eye. 

If the mind is in such a state as to prevent this freedom 
of imagination, the emotion is not perceived. In so far as 
the beauties of nature or art affect the external senses, their 
effect is the same on every man who is in possession of 
these senses. But to a man in pain or in grief, the same 
scene will not produce any feeling of admiration, which at 
other times would have produced it in perfection. 

There are many objects of taste which do not produce 
their full effect on the imagination, but through the medium 
of the judgment. The beauty of the Farnese Hercules is 
one kind of beauty, that of the gladiators in the palace of 
Chighi another, and that of the Apollo Belvidere a third. 
Each of these figures is acknowledged to be perfect in its 
kind; but, according to Sir Joshua Reynolds, the highest 
_ perfection of the human figure is not to be found but in 
that form which might be taken from them all, and which 
would partake of the activity of the gladiator, of the deli- 
cacy of the Apollo, and of the muscular strength of the 
Hercules. In this view the perfection of these statues con- 
sists in something which, being perceived by the eye, is re- 
ferred by the understanding to what we know of the cha- 
racters of Hercules, Apollo, and the gladiator, and which we 
suppose it was the intention of the statuaries to express. 
There are, besides, objects of which taste is sometimes said 
to judge, though they have little or no effect whatever on 
the imagination. A book of abstract science, written in a 
prolix and intricate style, may be said to be in a bad taste; 
and had Swift, in his clear and simple style, written an Es- 
say on the Human Understanding, his work, supposing him 
to have been master of the subject, would undoubtedly have 
displayed more taste than Locke’s, in which the terms are 
sometimes vague, and the periods encumbered. This is the 
case of Berkeley, who is admitted by all to have been a 
writer of good taste, though neither the Principles of Hu- 
man Knowledge, nor the Minute Philosopher, is capable of 
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affording pleasure, either to the senses or the imagination, Taste. 
His beauty consists merely in the perspicuity of his style, ~~~ 


of which the understanding alone isthe judge. The meta- 
physical writings of Dr Reid possess in an eminent degree 
the same beauty; and no man of true taste can read them 
without admiring the elegant simplicity of the composition 
as much as the strength of the reasoning, and feeling from 
the whole a pleasure which the inflated style of Shaftesbury 
cannot communieate. 

If this be a just account of the pleasures of taste, that 
faculty cannot be properly considered as a mere internal 
sense, since to its enjoyments a well-stored fancy is neces- 
sary in some cases, and the reasoning power inall; and the 
poet and the painter who wish to excel in their respec- 
tive professions, must not content themselves, the one with 
filling the ear of the reader with mellifluous sounds, and the 
other with dazzling or deceiving the eye of the spectator 
by the brilliancy of his colours, but both must strive for 
fame by captivating the imagination; while the architect 
who aspires to a similar celebrity must make the purpose 
of his ornaments obvious to every person capable of judg- 
ing. The landscapes of Claude Lorrain, the music of Han- 
del, and the poetry of Milton, excite feeble emotions in our 
minds, when our attention is confined to the qualities which 
they present to our senses, or when it isto such qualities of 
their composition that we turn our regard. It is then only 
we feel the sublimity or beauty of their productions, when 
our imaginations are kindled by their power, when we lose 
ourselves amid the number of images that pass before our 
minds, and when we waken at last from this play of fancy 
as from the charm of a romantic dream. 

It is well observed by Sir Joshua Reynolds, that taste is 
sometimes praised in such terms by orators and poets, who 
call it inspiration, and a gift from heaven, that though a 
student by such praise may have his attention roused, and 
a desire excited of obtaining this gift, he is more likely to 
be deterred than encouraged in the pursuit of his object. 
“ He examines his own mind, and perceives there nothing 
of that divine inspiration with which he is told so many 
others have been favoured. He never travelled to heaven 
to gather new ideas; and he finds himself possessed of no 
other qualifications than what mere common observation 
and a plain understanding are able to confer. Thus he be- 
comes gloomy amidst the splendour of figurative declama- 
tion, and thinks it hopeless to pursue an object which he 
supposes out of the reach of human industry. But on this, 
as on many other occasions, we ought to distinguish how 
much is to be given to enthusiasm, and how much to com- 
mon sense; taking care not to lose in terms of vague ad- 


‘Mmiration that solidity and truth of principle upon which 


alone we can reason.” Whoever possesses the ordinary 
powers of perception, sensibility of heart, good sense, and 
an imagination capable of being roused by the striking ob- 
jects of nature and of art, may, without inspiration, be- 
come, by mere experience, a man of fine taste in the objects 
of which he aspires to be a critical judge. 

This being the case, we may easily account for the va- 
riety of tastes which prevail among man, not only as indi- 
viduals, but as nations. We have already mentioned the 
difference in one instance between the European taste and 
the African respecting female beauty; and we may now 
affirm, as we hope to prove our affirmation, that the one 
taste is equally correct with the other. The charms of fe- 
male beauty exist not inthe mere external form and colour 
considered by themselves (for then the inanimate statue of 
the Venus de’ Medici would give more delight to the Eu- 
ropean beholder than the finest woman that ever lived) ; 
but we associate external beauty with sweetness of disposi- 
tion, and with all the train of endearments which take place 
in the union of the sexes; and it is this association which 
delights the man of taste, as giving refinement to an appe- 
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tite which itself is gross and sensual. A similar association 


——" must be formed in the breast of the African who has any 


taste; and as he never knew feminine softness, or any of 
the endearing qualities of the sex, but as united with thick 
lips, a flat nose, a black skin, and woolly hair, a sable beauty 
of that description must excite in his breast the same emo- 
tions that are excited in the breast of an European by the 
fair woman with Grecian features. 

But is there not an ideal or perfect beauty of the human 
form? There certainly is, as of every other natural ob- 
ject; but it cannot be the same in Europe as in Africa, un- 
less to a being who is acquainted with all the peculiarities 
of form, national and individual, that are to be found among 
the inhabitants of the whole earth. It has been supposed, 
and we think completely proved, by Mr Alison, one of our 
best writers on the philosophy of taste, that the sublimity 
or beauty of forms arises altogether from the associations 
which we connect with them, or the qualities of which they 
are expressive to us. The qualities expressed by the male and 
femalc forms are very different ; and we would by no means 
think the woman beautiful who should have the form of the 
Farnese Hercules, or admire the shapes of the hero who 
should be formed like the Venus de’ Medici; because the 
proportions of such a woman would indicate strength and 
intrepidity, where we wish to find only gentleness and deli- 
cacy; and the delicate form of the hero would indicate 
softness and effeminacy, where the opposite qualities only 
can be esteemed. As we associate with the female form 
many desirable qualities, every woman is estecmed more or 
less beautiful as her figure and features indicate a greater 
or smaller number of these qualities; and the same is the 
case with respect to the qualities which adorn the male 
character, and the form and features by which they are ex- 
pressed. Upon comparing a number of human beings with 
one another, we find, that with respect to every feature and 
limb, there is one central form to which nature always tends, 
though she be continually deviating from it on the right 
hand and on the left. This form therefore is considered as 
the most perfect form of the species, and most expressive 
of the qualities for which that species is valued; but in 
Africa, the central form, with respect to the proportions of 
the human body and the features of the human face, is very 
different from what it is in Europe; and therefore the ideal 
or perfect beauty of the human form and featnres cannot 
be the same in both countrics. No doubt, if aman could 
examine the limbs and features of every individual of the 
human race, he would discover one central form belonging 
to the whole, and be led to esteem it the standard of beau- 
ty; but as this is obviously impossible, the common idea or 
central form belonging to each great class of mankind must 
be esteemed the standard of beauty in that class, as indi- 
cating most completely the qualities for which individuals 
are esteemed. ‘Thus therc is a common form in childhood, 
and acommon form in age; each of which is the more per- 
fect asit is the more remote from peculiarities: but though 
age and childhood have something in common, we should 
not deem the child beautiful who was formed exactly like 
the most handsome man, nor the man handsome who was 
formed exactly like the most beautiful child. This doc- 
trine is well illustrated by Sir Joshua Reynolds, who has 
applied it to cvery object esteemed beautiful in nature; and 
proved, that the superiority of Claude Lorrain over the 
landscape-painters of the Dutch and Flemish schools, arises 
chiefly from his having generalized his conceptions, and 
formed his pictures by compounding together the various 
draughts which he had previously made from various beau- 
tiful scencs and prospects. ‘On the whole,” says he, “it 
seems to me that there is but one presiding principle which 
regulates and gives stability to every art. The works, 
whether of poets, painters, moralists, or historians, which 
are built upon general nature, live for ever; while those 
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which depend for their existence on particular customs and 
habits, a particular view of nature, or the fluctuation of 
fashion, can only be coeval with that which first raised 
them from obscurity. All the individual objects which are 
exhibited to our view by nature, upon close examination 
will be found to have their blemishes and defects. The 
most beautiful forms have something about them like weak- 
ness, minuteness, or imperfection. But it is not every eye 
that perceives these blemishes. It must be an eye long 
used to the contemplation and comparison of these forms ; 
which alone can discern what any set of objects of the same 
kind has in common, and what each wants in particular.” 

From these reasonings the same great artist concludes, 
that the man who is ambitious of the character of possessing 
a correct taste, ought to acquire a “ habit of comparing and 
digesting his notions. He ought not to be wholly unac- 
quainted with that part of philosophy which gives him an 
insight into human nature, and relates to the manners, cha- 
racters, passions, and affections. He ought to know some- 
thing concerning mind, as well as a great deal concerning 
the body, and the various external works of nature and of 
art; for it is only the power of distinguishing right from 
wrong that is properly denominated (aste. 

«“ Genius and taste, in the common acceptation, appear 
to be very nearly related ; the differencc lies only in this, 
that genius has superadded to it a habit or power of execu- 
tion. Or we may say that taste, when this power is added, 
changes its name, and is called genius. They both, in the 
popular opinion, pretend to an cntire exemption from the 
restraint of rules. It is supposed that their powers are in- 
tuitive ; that under the name of genius great works are pro- 
duced, and under the name of taste an exact judgment is 
given, without our knowing why, and without being under 
the least obligation to reason, precept, or experience. 

“ One can scarce state these opinions without exposing 
their absurdity ; yet they arc constantly in the mouths of 
men, and particularly of illiterate and affected connoisseurs. 
The natural appetite or taste of the human mind is for 
truth ; whether that truth results from the real agreement 
or equality of original ideas among themselves, from the 
agreement of the representation of any object with the 
thing represented, or from the correspondence of thc seve- 
ral parts of any arrangement with each other. It is the 
very same taste which relishes a demonstration in geome- 
try, that is pleased with the rescmblance of a picture to an 
original, and touched with the harmony of nuusic. 

“ But besides veal, there is also apparent truth, or opinion, 
or prejudice. With regard to real truth, when it is known, 
the taste which conforms to it is and must be uniform. 
With regard to the second sort of truth, which may be called 
truth upon sufferance, or truth by courtesy, it is not fixed, 
but variable. Elowever, whilst these opinions and preju- 
dices on which it is founded continue, they operate as truth ; 
and the art whose office it is to please the mind as well as 
instruct it, must direct itself according to opinion, or it will 
not attain its end. In proportion as these prejudices are 
known to be generally diffused or long received, the taste 
which conforms to them approaches nearer to certainty, 
and to a sort of resemblance to real science, even where 
opinions are found to be no better than prejudices. And 
since they deserve, on account of their duration and ex- 
tent, to be considered as really truc, they become capable 
of no small degree of stability and determination by their 
permanent and uniform nature. 

“ Of the judgment which we make on the works of art, 
and the preference that we give to one class of art over 
another, if a reason be demanded, the question is perhaps 
evaded by answering, I judge from my taste; but it does 
not follow that a better answer cannot be given, though 
for common gazers this may be sufficient. Every man is 
not obliged to investigate the causes of his approbation or 
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dislike. The arts would lie open for ever to eapriee and 
easualty, if those who are to judge of their excellencies had 
‘ no settled principles by which they are to regulate their 
decisions, and the merit or defeet of performances were to 
be determined by unguided fancy. And indeed we may 
venture to assert, that whatever speculative knowledge is 
necessary to the artist, is equally and indispensably neees- 
sary to the eritie and the eonnoisseur. } 

“ The first idea that oeeurs in the eonsideration of what 

is fixed in art or in taste, is that presiding prineiple whieh 
we have already mentioned, the general idea of nature. 
The beginning, the middle, and the end of every thing that 
is valuable in taste, is eomprised in the knowledge of what 
is truly nature; for whatever ideas are not eonformable to 
those of nature or universal opinion, must be eonsidered as 
more or less eapricious; the idea of nature eomprehending 
not only the forms whieli nature produces, but also the na- 
ture and internal fabrie and organization, as I may eall it, 
of the human mind and imagination. General ideas, beau- 
ty, or nature, are but different ways of expressing the same 
thing, whether we apply these terms to statues, poetry, or 
picture. Deformity is not nature, but an aceidental devia- 
tion from her aeeustomed praetiee. This general idea 
therefore ought to be ealled nature; and nothing else, eor- 
rectly speaking, has a right to that name. Henee it plainly 
appears, that as a work is conducted under the influenee of 
general ideas, or partial, it is prineipally to be considered 
as the effect of a good or a bad taste.” 
Upon the whole, we may conelude that the real sub- 
stanee, as it may be called, of what goes under the name of 
taste, is fixed and established in the nature of things ; that 
there are eertain and regular eauses by which the imagina- 
tion and passions of men are affected ; and that the know- 
ledge of these causes is aequired by a laborious and dili- 
gent investigation of nature, and by the same slow progress 
as wisdom or knowledge of every kind, however instantane- 
ous its operations may appear when thus acquired. A man 
of real taste is always a man of judgment in other respeets ; 
and those inventions which either disdain or shrink from 
reason, are generally more like the dreams of a distempered 
brain than the exalted enthusiasm of a sound and true ge- 
nius. In the midst of the highest flights of fancy or ima- 
gination, reason ought to preside from first to last; and he 
who shall deeide on the beauties of any one of the fine arts 
by an imaginary innate sense or feeling, will make as ridi- 
culous an appearanee as the eonnoisseur mentioned by Dr 
Moore, who praised as a work of the divine Raphael the 
wretehed daubing by a Swiss eopyist. The reader who 
wishes for further instruction in the philosophy of taste, 
may eonsult the artiele Beauty in this work; Dr Gerard’s 
Essay on Taste, with the dissertations of Voltaire, D’ Alem- 
bert, and Montesquieu ; Alison’s Essays on the Nature and 
Prineiples of Taste ; and Sir Joshua Reynolds’s Discourses 
delivered in the Royal Academy. 

TATE, Nanvum, a poet and dramatist, the son of Dr 
Faithful Tate, was born in Dublin in the year 1652. He 
was edueated in Trinity College, but did not betake him- 
self to any profession. Upon the death of Shadwell in 
1692, Tate suceeeded him as poet laureat, and held that 
place until the reign of George I. whose first birth-day ode 
he lived to write, and exeeuted it with unusual spirit. He 
died in the Mint in 1716. He was the author of ten dra- 
matic performanees, a great number of poems, and a ver- 
sion of the Psalms in eonjunetion with Dr Brady. A list 
of his plays may be found in the Biographia Dramatica, 
vol. i. p. 703. 

TATIANUS, a Greek writer of the primitive ehureh, 
was a native of Syria, and by profession a rhetorieian. He 
was edueated in paganism, but beeame a eonvert to Chris- 
tianity, and a disciple of Justin Martyr, whom he attended 
at Rome. After the death of Justin, in the year 165, he 
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adopted some very unsound opinions, and appeared as the 
author of a new sect, eondemning marriage, enjoining ab- 
stinence from wine and animal food, and suffering only 
water to be used in the holy mysteries; whenee his followers 
were ealled Hncratite and Hydroparastate. From Rome 
he returned to the east, and opened a sehool in Mesopota- 
mia; but when or where he died, we do not find recorded. 
His only work, “ Oratio ad Graeeos,” was first printed at 
Ziirich in 1546. An elaborate edition was published by 
William Worth, A.M. Oxon. 1700, 8vo. 

TATIUS, AcmitiEs, a Greek writer, is supposed by 
Fabrieius to have flourished in the third or fourth eentury. 
His age seems however to be very uneertain. Suidas, who 
gives him the name of Achilles Statius, informs us that 
having originally been a Pagan, he was converted to Chris- 
tianity, and at length became a bishop. He is best known 
as the author of a romanee, in eight books, ‘ De Leucip- 
pes et Clitophontis Amoribus.” From the strain of the 
werk, it may perhaps be supposed to have been written be- 
fore his conversion. It first appeared in a Latin transla- 
tion, executed by Annibal Crueeeius; a portion of whieh 
was printed at Lyon in 1544, and a complete edition at 
Basel in 1554. The Greek text was first eommitted to the 
press by Commelin [Heidelbergee], 1601, 8vo. Another 
edition was published by Salmasius, Lugd. Bat. 1640, 12mo. 
This most learned individual, who was so eminently quali- 
fied for the task, is allowed to have executed it too hastily. 
After several intervening editions, followed that of Mit- 
seherlieh, whieh oecupies the first volume of his Seriptores 
Erotict Greci. Biponti, 1792-4, 3 tom. 8vo. But the most 
elaborate and valuable edition that has yet appeared, was 
published by Jaeobs, Lipsia, 1821, 8vo. This romance has 
been translated into English, and other modern languages. 
A eomposition of a very different nature has likewise been 
aseribed to Achilles Tatius; but it may perhaps be eon- 
sidered as doubtful whether they were both written by the 
same individual. This is a fragment of a treatise on the 
sphere, Ise? Zpaiga¢, and comprises an introduction to the 
Phzenomena of Aratus. It was first published by Victorius, 
with his edition of Hipparchus, Florent. 1567, fol. The 
Greek text, aeeompanied with a Latin version, was inserted 
by Petavius in his Uranologion, Paris. 1630, fol. 

TATISCHEVA, a fortress of Asiatie Russia, in the go- 
vernment of Oufa, on the Oural, twenty-eight miles wesi 
of Orenburg. 

TATTA, a distriet of Hindustan, formerly eontained 
within the great soubah of Moultan, but now comprehend- 
ing nearly the delta of the Indus, whieh has been already 
deseribed under the artiele Sinpz. The eountry is inter- 
sected by the overflowing waters of the Indus, and where 
these do not reach, it is mostly sandy and barren. It is 
noted for a fine breed of eamels, whieh are pastured on 
the barren plains. It produees a quantity of riee and salt, 
and the rivers abound with fish, whieh articles constitute 
the ehief food of the inhabitants. It is now part of the do- 
minions of the Ameers of Sinde, who have impoverished 
the eountry by their extortions. 

TaTTa, an aneient and eelebrated city, and eapital of the 
above distriet, situated near the banks of the Indus, about 
130 miles by the eourse of the river from the sea. It was 
formerly a rieh and eommereial eity, but is now greatly 
decayed, exhibiting, instead of the bustle and animation of 
its aneient trade, long streets of ruinous and uninhabited 
houses. The situation is in a valley formed by a range of 
low roeky hills, whieh, during the freshes of the Indus, is 
inundated ; but being plaeed on an eminence, apparently 
formed by ancient ruins, Tatta has the appearanee of an 
island when the adjacent flat is, inundated by the rains. 
The streets are narrow and dirty; but the houses are supe- 
rior to the low huts commonly seen in native towns. They 
are built ona peculiar plan. The walls are made hollow by 
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and in consequence trading boats lie off a small village Tatte 
named Begurah, distant five miles, with generally two, but 7 
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Tatta small pieces of sticks, from eight to sixteen inches long, be- 


“— ing nailed across each other, from the outer edges of a small ane 


frame of wood. They are placed diagonally, and thus form 
a strong frame on both sides, which is plastered ovcr with 
mud or mortar, and afterwards has the appearance of a 
solid wall. They are frequently four stories high, with heavy 
flat roofs. Many of the better sort are built with brick and 
mortar on a frame of timber ; and all, from the governor’s 
house to the lowest hovel, have a sort of ventilators like 
chimneys, down which the wind blows cool and refreshing 
in the most sultry weather ; at which time every apcrture 
is shut to exclude the hot wind and the dust. The old 
English factory purchased by the company in 1751] still 
remains, and may be reckoned the best house in the place. 
To the southward, within the town, are the remains of an 
old fort. 

The town was formerly defended by a strong brick wall 
with round towers. These are now heaps of ruins; and the 
mosques and pagodas that remain exhibit symptoms of 
rapid decay. ‘The town is, however, estimated by Colonel 
Pottinger to be still six miles in circumference, exclusive of 
the ruins, which extend a great way on either side. No trace 
exists of the origin of this city, or by whom it was founded. 
The earliest mention of it occurs in the year 677, when it 
was fortified, and made some slight resistance to the victo- 
rious armies of the caliphs of Bagdad. Its site is supposed 
to be that of the Pattala of the Greeks; but the lower dis- 
tricts of Sinde have undergone such remarkable changes 
even within the memory of man, that all such conclusions 
rest on mere conjecture. The native princes of Sinde, 
when they shook off the Arab yoke, fixed on Tatta as 
their capital, which, from its favourable situation between 
India on the east, and Asia to the north and west, became 
a great commercial emporium, and one of the richest cities 
of Asia. No labour or expense was spared in beautifying 
the city with handsome buildings and the establishment of 
fine gardens; while the more important objects were attended 
to of affording facility to trade by cutting canals from the 
Indus, which runs four miles to the east of the town; 
through which goods were brought and landed from boats 
at the very doors of the merchants’ houses. All traces of 
these ornamental improvements are now almost entirely 
obliterated, and the only aqueduct that yet remains is 
choked with rubbish, and is nothing superior to a common 
drain. The decline of this city may be dated from its 
subjection to the empire of Hindustan ; still, at the time 
that it was visited by Nadir Shah on his return from 
Delhi, it was estimated to contain 40,000 weavers of cali- 
coes and silk stuffs, with artisans of every othcr class and 
description to the number of 20,000 more; besides bankers, 
money-changers, shop-keepers, and seilers of grain, who 
were estimated at 60,000. The population has now dwindled 
down to less than 20,000; and the annual revenue of the 
city does not exceed one lac of rupees, or L.12,500, which 
is not equal to the monthly collections during the pcriod 
of its former grandeur. The only manufactures now carried 
on in Tatta are a few white cloths, and coloured loongees, 
which are cloths for sashes, turbans, &c. of silk or cotton. 
The streets are deserted; the few shops that remain open 
are scarcely worthy of the name, and the whole bazaar exhi- 
bits a deplorable picture of poverty and depressed commerce. 
The chief exports are ghee, bdellium, potash, oil, raisins, salt- 
petre, aniseed, musk, chintzes, shawls from Shikarpoor, car- 
pets, and a variety of drugs. The imports are cocoa-nuts, 
pepper, cardamoms, betel-nuts, nutmegs, cinnamon, silk raw 
and manufactured, cochineal, broad cloth, quicksilver, tin, 
iron, steel, copper, lead, black wood, sandal wood, and sandal- 
wood oil. The Indus is in general shoal opposite to Tatta ; 


sometimes four fathoms of water, and the breadth of the 
river about one mile. The boats used here on the Indus 
are generally square at both ends, low forward, high abaft, 
flat-bottomed, and drawing only a few inches of water ; 
they are either pushed along with poles, or dragged, and 
when the wind is fair sails are used. ‘There are four routes 
from Tatta to Hyderabad, two by land, and two by water ; 
the shortest of which may be estimated at fifty-three 
miles. The country around Tatta, with the exception of 
the hill of Mukulee, about three miles to the west, is a perfect 
level. These hills, as well as the plain, are covered with 
a thick jungle, principally of the tamarisk and a species of 
bastard myrtle. The heat, when Colonel Pottinger was at 
Tatta, was excessive, the thermometer ranging from 91° 
to 102°; but towards the middle of July the atmosphere 
was refreshed by copious rains, and by strong southerly 
gales, which rendered the air cooler towards the middle of 
July. The hill of Mukulee, already mentioned, is covered 
with a number of graves and mausoleums, the habitations 
of the dead, the only remaining melancholy memorials of 
ancient magnificence, greatly exceeding those of the liv- 
ing. ‘The tomb of Mirza Eesa Toorkhan, which is sup~ 
posed to have been erected in 1622, is uncommonly mag- 
nificent and well executed. It consists of a large build- 
ing, eighty-five feet square, and two stories high, with 
a cupola seventy feet high, partly hid by two balconies, 
the fronts of which are supported by pillars. It is enclosed 
by a high wall, the stones of which are neatly engraved 
and inlaid. ‘he whole is of a yellow freestone ; and inside, 
under the centre of the dome, is a mound of black stone, 
on which are engraved the names of the inmates of this 
gloomy dwelling. Several tombs are built of the same 
kind of stone; and there are others highly ornamented 
with enamelled tiles of beautiful green, purple, and blue 
colours; but “the exquisite engraving,” says Pottinger, 
“ of chapters of the Koran on the stone door-frames, sur- 
passed evcry thing else that we found worthy of observa- 
tion in these sepulchres.” On the southern side of the hill 
there is also dug out of the solid rock a very remarkable 
well, with a chamber all round it, about twelve feet below 
the surface, to which the descent is by spiral steps. The 
water of this well has a strong medicinal taste. On the 
banks of the Indus, seven miles above Tatta, is another hill 
covered with white mosques and tombs of deceased Mahom- 
medans, some of the latter of considerable size. Travel- 
ling distance from Bombay 741 miles, from Calcutta 1602 
miles.! (F.) 

TATTERSHALL, an English market-town, in the 
hundred of Gartree and division of Lindsey, in the county 
of Lincoln, 127 miles from London and fourteen to the 
north-west of Boston. It is on the Bain, a river that is 
navigable to the Withan, into which it flows in its way to 
the sea. The church, which was formerly collegiate, is a 
very beautiful and spacious edifice, in the form of a cross; 
but has suffered from time, and from the outrages of the 
civil wars. The population amounted in 1831 to 599. 

TATTOOING, or Tarrow1ne, an operation in use 
among the islanders in the South Sea, for marking their bo- 
dies with figures of various kinds, which they consider as or- 
namental. It is performed by puncturing the skin, and rub- 
bing a black colour into the wounds. The instrument used 
somewhat resembles a comb, the teeth of which are repeat- 
edly struck into the skin by means of a small mallet. It is 
very painful; but the children are forced by their relations 
to submit to it. 


TAUDA, a river of Asiatic Russia, formed by the junc- 
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’ Pottinger’s Journey through Beloochistan and part of Persia. 
Gazetteer, &c. 
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epoor tion of the Sosva and the Losva, and whicli falls into the 


- Tobol, four miles south of Tobolsk. 

TAUJEPOOR, a town of Hindustan, in the province of 
, Bengal, district of Purneah, thirty-six miles east by north 
from the town of Purneah. Long. 88. 15. E. Lat. 25. 45. N. 

TAULLAH Muoxesz, a small village of Hindustan, 
in the province of Lahore, nine miles north of Nadone, the 
principal town of the Kaungrah country. It contains a tem- 
ple highly esteemed by the credulous Hindus, who believe 
that a volcanic flame which issues from the side of a moun- 
tain in the neighbourhood is an emanation from the divi- 
nity. Long. 75. 45. E. Lat. 32. 5. N. 

TAUMAGO, an island in the Pacific Ocean, discovered 
by Quiros in 1606, about twenty-four or twenty-five miles 
in circumference. Long. 169. 25. E. Lat. 10. S. 

TAUNDA, a town of Hindustan, in the nabob of Oude’s 
territories, situated on the south side of the Goggrah river, 
thirty-five miles south-east from Fyzabad. Long. 82. 383. 
E. Lat. 26. 33. N. It is celebrated for its manufacture of 
cotton cloths. ‘This is the name of another town of Hin- 
dustan, in the province of Gujerat. Long. 74.29. E. Lat. 
22. 55. N. 

TAUNTON, a large town of the hundred of its name, 
in the county of Somerset, 144 miles from Bristol. It is 
finely situated in the rich and fertile valley of Taunton- 
Dean, which is watered by the river Tone. It has also water 
communication by a canal with the river Parrett and the sea 
at Bridgewater. It isa very well built town, with a fine mar- 
ket-place, in which stand both the county and the town hall. 
There are two churches, and that of St James is a fine and 
large building, with a magnificent tower. It has numerous 
places of worship for the several sects of Protestant dissent- 
ers, and a chapel for the Catholics, who have also lately es- 
tablished a female convent. This is an ancient borough, 
but it lost its corporate rights by suffering the numbers to 
become so low, and not to have a quorum left to fill up the 
vacancies. It is now under the jurisdiction of the county 
magistrates, and returns two members to parliament. It 
was formerly a place for manufacturing cloth goods, but 
that trade has greatly declined. In the mean time the trade 
of throwing silk has been introduced, and gives employment 
to some of the population. Taunton is chiefly inhabited by 
families of moderate incomes, who are induced to settle there 
from its being pleasant, cheap, and healthy. There are 
markets on Wednesday and on Saturday, well supplied. The 
inhabitants amounted in 1801 to 5794, in 1811 to 6997, 
in 1821 to 8534, and in 1831 to 11,139. 

TAUNUS Movntarns, a district of Germany, in the 
dominion of the prince of Nassau. In Germany this range 
of mountains was long denominated the Heights of Hom- 
burg, and belonged to the duchy of Hesse-Darmstadt 
before it came to the house of Nassau, as a portion of the 
duchy of Katzerellenbogen. It lies between the Rhine and 
the Maine, the former being its western, and the latter its 
southern boundary. The face of the country is very irre- 
gular; it consists almost wholly of hills and valleys, especi- 
ally in the eastern part, where streams and wood present 
themselves to the traveller in great variety. The most lofty 
points of these hills are the Gros-feld-berg, 2605 feet, and 
the Altkonigberge, 2450 feet, in height. In these moun- 
tains are the mineral springs which form the great source 
of the wealth of the duchy. The chief of them are at Ems, 
Schwalbach, Schlangenbad, and Soden. There is another 
spring at Selzers, whose water is not drunk at the well, but 
put into stone bottles, of which about 1,500,000 are annu- 
ally distributed over Europe. These mountains contain 
abundance of iron ore, which is worked extensively by the 
charcoal made from the neighbouring hills. There are also 
some mines of lead and of silver, but not productive to any 

great extent. Except the making of stone bottles and iron- 
ware, the chief’ occupation is agriculture, and even on the 
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table-land, lofty as it is, good crops of rye are produced. 

The only river among these mountains is the Lahn, a, 
romantic stream falling into the Rhine below the town of 
Ems, and navigable by boats in wet weather as high up the 

valley as Weilbourg. Over this stream, at Nassau, an iron 

suspension bridge has been constructed, being the first erec- 

tion of that kind in Germany. 

TAUREE, a town of the province of Bengal, district of 
Monghir, ninety-two miles north-north-west from Moorshe- 
dabad. Long. 86. 50. E. Lat. 24. 31. N. 

TAURIA, a province of Russia in Europe, the most 
southern part of that empire. The peninsula known to the 
ancients as Chersonesus Taurica, and now known by the 
Tartar name of Crem, or Crimea, forms the better portion 
of the province. The northern portion is the Steppes of 
the Nogay Tartars. The whole extent is 44,903 square 
miles. The southern part is a beautiful country, with lofty 
hills and delightful valleys between, which, when cultivated, 
are extremely fertile; and the climate resembles that of 
the best part of Greece. The northern part, or Steppes, 
is fertile, but during a portion of the year is burnt up, and 
exhibits a bare sandy plain. After rain the grass springs 
up with intense rapidity, and the wheat that is sown yields 
very abundant crops. The breeding of cattle is, however, 
the chief pursuit, and especially that of horses, which are 
very numerous; and those crossed by the Arab race are 
of great value. The cows and sheep are numerous, but 
the wool of the latter is very coarse. When the Russians 
obtained possession of this country, it was much more popu- 
lous than it has been since, many of the Mahommedan in- 
habitants having forsaken it. At present it contains about 
370,000 inhabitants. They are of various religions, as well 
as races, some fixed, but more migratory. It comprehendsa 
climate frgm 44° 30’ to 47° 41’ north latitude, and conse- 
quently is adapted to produce the fruits and other vegeta- 
bles of the warm regions, and when well peopled will be- 
come a most important portion of the Russian empire. 

TAURIS. See Tasriz. 

TAURUS, acelebrated range of mountains, so called by 
the ancients, and which were said to extend from the Grecian 
Archipelago to the extremities of Asia. By some they were 
thought to take their rise in Caria and Pamphylia; and by 
others among the more modern geographers, on the coast 
of Cilicia, not far from Scanderoon. ‘The range intersects 
Asia Minor from east to west, and advancing in a north-east 
direction, interrupts the course of the Euphrates, and spreads 
itself over the kingdom of Armenia, where it unites itself 
with Mount Caucasus. It then diverges into Persia with 
a variety of branches, of which the most conspicuous is that 
named Mount Zagros by the ancients. This long and lofty 
range formerly divided Media from Assyria, and now forms 
the boundary of the Persian and Turkish empires. It runs 
parallel with the river Tigris and the Persian Gulf, and 
almost entirely disappears in the vicinity of Gombroon ; 
seems once more to rise in the southern districts of Ker- 
man, and following an easterly course through the centre 
of Mekran and Belooehistan, is entirely lost in the deserts of 
Sinde. 

TAVAI Pornammoo, an island in the South Pacific 
Ocean, being the more southerly of the two which form 
New Zealand, and separated from the northern island by a 
channel called Cook’s Straits, that celebrated navigator hav- 
ing sailed round them both in the year 1769. ‘The island 
is about 500 miles in length from south-west to north-east 
and from 55 to 140 broad. Long. 184. 45. to 193. 18. W. 
Lat. 40. 36. to 47. 20.S. See ZEALAND, NEw. 

TAVERNIER, Joun Baptist, a French traveller, was 
born in 1605. In the course of forty years he travelled six 
times to Turkey, Persia, and the East Indies, and visited 
all the countries in Europe, travelling mostly on foot. His 
travels have been frequently reprinted in six volumes, 12mo. 
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Tavistock He died, on his seventh journey to the east, at Moscow, in 


i 
Tawing. 


1686. 

TAVISTOCK, an English market and borough town 
in the hundred of the same name, in the county of Devon, 
206 miles from London and fourteen from Plymouth. It 
stands at the foot of the mountains called the Forest of 
Dartmoor, by which it is well sheltered from northerly and 
easterly winds, and the situatiortis remarkably salubrious. 
The river Tavy passes by the town, but not being naviga- 
ble, a canal has been constructed from Tavistock to the Ta- 
mar at Morwelham quay. A tunnel passes, through a solid 
rock for more than 2500 feet, and ‘tot far from it is an 
aqueduct across a vale of considerable extent. The canal 
serves for the transport of copper ores and lead from tlie 
mines, and slates from the quarries, in the district, and brings 
coals, stone, timber, and other goods, to the town. This is 
an ancient town, formerly belonging to the abbey, some 
remains of which still exist, which was granted by Henry 
the Eighth, at the Reformation, to the family of the Rus- 
sells. The refectory of the monks has been converted 
into a dissenting place of worship. A very handsome gate- 
house, and two towers, both opening into the vicar’s garden, 
are still standing. The trade of the town formerly con- 
sisted for the most part in the manufacture of serges and 
coarse woollen cloth, but these have for some years been on 
the decline. The mining business in the vicinity gives oc- 
cupation to many of the inhabitants, and the smelting of tin 
anda great iron foundery afford some employment to others. 
The church is a large ancient building, and, besides some 
curious monuments, has a stone coffin, in which are preserv- 
ed some human bones of gigantic size, attributed by tradi- 
tion toa Saxon giant named Adulph. The greater part of 
the town belongs to the duke of Bedford. It returns two 
members to parliament. There is a well-supplied market 
on Saturday. The inhabitants amounted in 1801 to 3420, 
in 1811 to 4723, in 1821 to 5483, and in 1831 to 5602. 

TAVOY, a town and district of the province of Pegu, 
in the Birman empire, which so late as the year 1753 was 
the seat of an independent principality. The town is advan- 
tageously situated on the eastern side of a fine bay, formed 
by an extensive island of the same name. Tavoy formerly 
belonged to the king of Siam, but was taken by the Birmans 
in 1785. It was besieged without success by the Siamese 
the following year, and remained in possession of the con- 
querors till 1790, when it was surrendercd for a bribe to 
the Siamese troops. It was retaken by the Birmans in 1792, 
and was confirmed to them by the treaty of peace in 1793. 
Long. 98. 20. E. Lat. 13. 20. N. NY 

TAWALLY Isis, one of the Gildlo Islands, in the East- 
ern Seas. It is thirty-five miles long from--noth to south, 


and six in average breadth. Long. 127. 14. E. Lats0. 21. S., out. 
TAWEETA WEE, the chief of a cluster of islands,” 
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fifty-six in number, composing part of the Sooloo archi- 


pelago. It has few inhabitants. The other islands are of 
various sizes ; and some are merely rocky islets. 
TAWING, the art of dressing skins in white, so as torender 
them fit for divers manufactures, particularly gloves, &c. All 
skins may be tawed ; but those chiefly used for this purpose 
are lamb, sheep, kid, and goat skins: The method of taw- 
ing is this. The skins having been cleared of wool or hair 
by means of lime, are laid in a large vat of wood or stone, 
set on the ground, full of water, in which quicklime has 
been slaked; where they are allowed to lie a month or six 
weeks, according as the weather is more or less hot, or as 
the skins are requircd to be more or less soft and pliant. 
While they are in the vat, the water and lime are changed 
twice, and the skins are taken out and put in again every 
day; and when they are taken out for the last time, they 
are laid all night to soak in a running water, that the greatest 
part of the lime may be removed; and in the morning are 
laid together by sixes one upon another, upon a wooden leg, 


“eo hot, which wouldspoil the paste a ins. 
“Yfter they have Tain e timesn the trougf, they are ten 
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and are scraped stoutly one after another, to get the flesh 
off from the fleshy side, with a cutting two-handled insttu- 
ment called aknife; and then they cut off the legs and other ~ 
superfluous parts about the extremes. They are afterwards 
laid in a vat or pit with a little water, where they are fulled 
with wooden pestles for the space of a quarter of an hour ; 
and then the vat is filled up with water, with which they 
are rinsed. 

In the next place, they are thrown on a clean pavement 
to drain, and afterwards cast into a fresh pit of water, out of 4 
which they rinse them well; and they are again laid on the 
wooden leg, six at a time, with the hair side outermost : 
after which they rub a kind of whetstone very briskly, to 
soften and fit them to receive four or five more preparations, 
given them on the leg both on the flesh side and hair side, 
with the knife, after the manner above mentioned. After 
this they are put into a pit of water and wheaten bran, and 
stirred about in it with wooden poles till the bran ig» per- 
ceived to stick to them, and then they are left. As they. 
rise of themselves to the top of the water by a kind of fer- 
mentation, they are plunged down again to the bottom ; 
and at the same time fire is set to the liquor, which burns - 
as easily as if it were brandy, but goes out the moment the , 
skins are all covered. ‘They repeat this operation as often — 
as the skins rise above the water; and when they have - 
done with rising they take them out, lay them on the — 
wooden leg, the fleshy side outwards, and pass the knife © 
over them to scrape cff the bran. 

Having thus cleared them of the bran, they lay the skins 
in a large basket, and load them with huge stones to pro- 
mote the draining; and when they are drained suffici- 
ently, they give them their feeding, which is performed 
after the manner following. For 100 of large sheep-skins, 
and for smaller in proportion, they take eight pounds of 
alum and three of sea-salt, and melt the whole with water 
in a vessel over the fire, pouring the solution out, while 
yet lukewarm, into a kind of trough, in which are twenty 
pounds of the finest wheat-fiour, with the yolks of eight 
dozen of eggs; of all which is formed a kind of paste, a 
little thicker than children’s pap. This, when prepared, is 
put into another vessel to be used in the following manner. 
They pour a quantity of hot water into the trough in which 
the paste was made, mixing two spoonfuls of the paste 
with it; to do which they use a wooden spoon that con- 
tains just as much as is required for a dozen of skins; 


nd 
when the whole is well diluted, two dozen of th cnt 
plunged into it; but they take care that" e 
urn the 
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nother, with the hand, and are stretc 
This,they tlo twice ; and afte 
all their paste, they put ‘them into tfbs, and there full them 
afresh with wooden pestles. They then put them into a 
vat, where they are suffered to lie for five or six days, or 
more; after which they take them out in fair weather, 
and hang them to dry on cords or racks ; and the quicker 
they are dried the better ; for if they are too long in drying 
the salt and alum within them are apt to make them rise in 
a grain, which is an essential fault in this kind of dressing. 

When the skins are dry, they are made up into bundles, 
and just dipt in fair water, and taken out and drained: 
they are then thrown into an empty tub; and after hav- 
ing lain some time are taken out and trampled under foot. 
They then draw them over a flat iron instrument, the top 
of which is round like a battledore, and the bottom fixed 
into a wooden block, to stretch and open them; and hav- 
ing been opened, they are hung in the air upon cords to 
dry 5 and being dry, they are opened a second time, by 
passing them again over the same instrument. In the last 


place, they are laid on a table, pulled out, and laid smooth, 
and are then fit for sale. : 


out, one after red 


hey have given them 
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lot's printed books as contained his marginal annotations. Of 
les this clause the book-collecting physician is said to have 
oe taken a very illiberal advantage, and to have enforced it 
usk. With the utmost rigour, so as to include a very large num- 
~~~ ber of books which the testator had intended to form a part 
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ant fortresses upon this frontier. It contains two churches Tcheng-te 

and 500 houses, and is 118 miles east of Oufa. Long. 62. rl 

4.E. Lat. 54. 50. N. ai 
TCHENG-TE, an island in the Eastern Seas, near the 


south coast of Corea, about ten miles long and six broad. 


* waters of several rivers in Siberia. 


of his legacy to Shrewsbury school. (x.) 

TAYLOR’S Isuzs, three small islands on the north coast 
of New Holland, between Thistle Island antl the shore, from 
which they are about two miles distant. 

TAYMING, a city of China, of the first rank, in Pe-che- 
lee, in a fertile country, 232 miles south-south-west of Pekin. 
Long. 114. 49. E. Lat. 36. 20. N. . 

TAZE, ariver of Asiatic Russia, which rises from two 
lakes in the government of Tobolsk, and after a considera- 
ble course from south to north, falls into the Tazovskaia 
Gulf, in the'Frozen Ocean. Long. 80. 14. E. Lat. 67.35. N. 

TAZLA, a lake of Asiatic Turkey, thirty-six miles long 
and two broad, thirty miles north of Kognieh. 

TAZOVSKAIA,a gulf or bayin the Obskaia Gulf, about 
140 miles in length and three in breadth, formed by the 
1 Long. 76. to 80. E. 
_ Lat. 67. 40. to 69. N. 

TCHABISCHI, a town of Russia, in the government of 
Irkoutsk on the Amur, forty miles north-north-east of Stre- 
tensk. 

TCHADOBETZ, a river of Asiatic Russia, which flows 
through tlie governments of Irkoutsk and Tomsk, and after 
a course of 250 miles falls into the Tunguska near Yeniseisk. 

TCHAGANE, a river of Asiatic Russia, which rises in 
_the country of the Kirghises, and after a course of 100 miles 
falls into the Derkoul, when their united waters flow into 
the Oural. 

TCHANG-TCHA, a city of China, of the first rank, in 
Houquang, on the Heng river, 742 miles south of Pekin. 
Long. 112. 25. E. Lat. 28. 11. N. 

TCHANG-TCHEOU, a city of China, of the first rank, 
in Fokien, the most southerly of the province. It is situat- 
ed on ariver, and carries on a considerable trade. It is 950 
miles south of Pekin. Long. 117.34. E. Lat. 24. 32. N. This 
is the name of another city, two leagues in circumference, 
which is the seat of a very extensive trade, and contains 
200,000 inhabitants. It is 525 miles south-south-east of 
Pekin. Long. 119. 29. E. Lat. 31. 50. N. 

TCHANG-TE, a large city of China, of the first rank, in 
Houquang. It is situated on a river near the great lake 
Tong-Ting, and is 717 miles south-south-west of Pekin. 
Long. 111. 2. E. Lat. 29. 2. N. 

TCHAN- TE, one of the most northern cities of the pro- 
vince of China, in Honan. It is 255 miles south-south-west 
of Pekin. Long. 114. 0. E. Lat. 36. 6. N. 

TCHANY, a large lake of Asiatic Russia, situated in the 
Barabinski steppe, between the Ob and the Irtysch. It is 
about sixty-five miles long and thirty broad, and is 100 miles 
west-north-west of Kolivan. 

TCHAOKING, a city of China, of the first rank, in 
Quang-tong, situated at the confluence of three rivers, one 
of which communicates with Canton. Itis 1062 miles south- 
south-west of Pekin. Long. 111. 44. E. Lat. 23. 3. N. 

TCHE-KIANG, a province of China, bounded on the 
north and north-west by Kiang-nan, on the east by the sea, 
on the south by Fokien, and on the south-west by Kiang- 
see; about 200 miles in length from north to south, and 
from 120 to 180 broad. This is one of the most consider- 
able provinces in the empire, and contains, according to 
Sir George Staunton, 21 millions of inhabitants. 

TCHELAO, a town of Persia, in the province of Khoras- 
san. Near it is the well-known defile in the mountains, called 
bythe eastern writers, Hell, from the difficulty of the passage. 

TCHELIABINSK, a town of Asiatic Russia, in the go- 
vernment of Orenburg. It stands on the river Masse, 
which falls into the Icette; and is one of the most import- 
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Long. 128. 37, E. Lat. 34, 20. N. 

TCHEOU-CHAN, or Cuu-savy, an island in the Chinese 
Sea, near the west coast of China, belonging to the province 
of Tche-kiang, about twenty-four miles long, and from four 
to ten broad. . 

TCHEPETKINA, ariver of Asiatic Russia, which runs 
into the Kolima, 88 miles north of Verchnei Kovimskoi. 
Long. 148. 14. E. Lat. 67. 35. N. 

TCHERNIKEH, a town of Asia Minor, in the govern- 
ment of Sivas, ancientlya city of Pontus. It is twenty-four 
miles north of Amasia. Long. 36. 38. E. Lat. 40. 26. N. 

TCHETKINA, one of the Fox Islands, in the North 
Pacific Ocean. Long. 184, 44. E. Lat. 53. 30. N. 

TCHING-KIANG, a city of China, of the first rank, in 
Kiang-nan, on the south side of the river Yang-tse. It is 
finely situated for commerce, and is the key of the empire 
towards the sea. The walls are thirty feet high, and the 
streets are paved with marble. 

TCHING-TCHEOU, a city of China, of the first rank, 
in Houquang. It is situated on an angle made by two 
rivers, and is 765 miles south-south-west of Pekin. Long. 
109. 40. E. Lat. 28. 23. N. 

TCHING-TING, a city of China, of the first rank, in 
Pe-che-lee, about four miles in circumference. It is 137 
miles south-south-west of Pekin. Long. 114. 20. E. Lat. 
Bo. 9. AN. . 

TCHING-TOU, a city of China, of the first rank, in 
Sechuen. It was formerly one of the finest cities in the 
empire, but was almost entirely destroyed in the civil wars 
in 1646, which preceded the last Tartar invasion. It is 
810 miles south-west of Pekin. Long. 103. 44. E. Lat. 
30. 40. N. 

TCHONG-KING, a city of China, of the first rank, in 
in Sechuen, and one of the most commercial cities of the 
province. It is '750 miles south-west of Pekin. Long. 106. 
19. E. Lat. 29. 42. N. 

TCHORS, a village of Persia, in the province of Azer- 
bijan, inhabited by the Kurds subject to Persia. It is 78 
miles west-north-west of Tauris. 


TCHOUKTCHES, a people inhabiting the peninsula.” 


which forms the north-east extremity of Asiatic Russia ; 
bounded on the one side by the Frozen Ocean, and on the 
other by the Gulf of Anadir. They live by hunting and 
fishing. 

TCHUKOTSKOIE, a cape in the country of the 
Tchouktches, forming the north-eastern extremity of Asia. 

TCINAN, a large and populous city of China, of the 
first rank, in the province of Shang-tung. It is 235 miles 
south of Pekin. Long. 116. 46. E. Lat. 36. 46. N. 

TCIN-TCHEOU, a city of China, of the first rank, in 
Shang-tung, 230 miles south-south-east of Pekin. Long. 
118. 20. E. Lat. 36. 46. N. 

TCITCICAR Horwn, a town of Chinese Tartary, ca- 
pital of a province in the country of the Mantchoos; the 
usual residence of a Tartar general. It is 355 miles north- 
east of Pekin. Long. 123. 30. E. Lat. 47. 25. N. 

TEA is produced by different species of thea or camel- 
lia. It has generally been imagined that China was the 
only country where the tea-plant would grow, or where it 
could be cultivated and manufactured. Recent investiga- 
tions, however, have dissipated this delusion. It has been 
found that the Japanese and the Brazilians as well as the 
Chinese have cultivated tea with success; and, what is of 
the utmost importance to Britain, it has lately been disco- 
vered beyond all doubt that the tea-shrub is indigenous in 
our Indian territories of Upper Assam, being found there 
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‘Tea. 


a “i oe. 


through an extent of country of one month’s march from 


~~~" Suddya and Beesa to the Chinese frontier province of 


Yunnam. For this most important and valuable discovery 
we are chiefly indebted to the indefatigable researches of 
Captain Jenkins, Lieutenant Charlton, and C. A. Bruce, Esq. 

Mr Abel the botanist, who accompanied Lord Amherst 
upon his embassy to China, says,— 

“The green-tea districts in the province of Keang-nan are em- 
braced between the 29th and 3ist degrees of north latitude, and are 
situated on the north-western base of a ridge of mountains which di- 
vide the provinces of Keang-nan and Keang-see. : 

“ The black-tea districts in the province of Fo Kien are contained 
between the 27th and 28th degrees of north latitude, and are situated 
on the 8. E. deelivitics of a ridge of mountains, dividing the pro- 
vince of Fo Kien from that of Keang-nan. Thus the whole range 
of the great districts of China from which Europe is supplied with 
tea, from the highest to the lowest degree of latitude, is from 31° to 
27°, According to the missionaries, the tea-plant thrives in the more 
northern provinces, as at Pekin ; and from Kempfer, it would appear 
that it is cultivated in Japan as far as 45° north. 

“ From every account given of the tea-plant, it succeeds best on 
the sides of mountains, where there can be little accumulation of 
vegetable mould ; our opportunities of seeing its cultivation were few, 
but were all in favour of this conclusion, The plantations were al- 
‘ways at some elevation above the plains, in a kind of gravelly soil, 
formed in some places by disintegrated sandstone, and in others by the 
debris of primitive rocks. A large and flourishing plantation of all 
the varicties of the tea-plant (brought together by Mr Bell, the prin- 
cipal tea-inspector at Canton) is situated on an island close to Macao, 
in a loose, gravelly soil, formed by the disintegration of large grained 
granite, Judging from the specimens collected in our route through 
the province of Keang-nan, whence the grecn tea is provided, the 
rocks consist chiefly of sandstone, schistus, and granite. As to the 
precise nature of the rocks of the black-tea country in the province of 
Fo Kien, I have no exact information; but as the great ridge, sepa- 
rating that province from Keang-see, is a continuation of oue sepa- 
rating the latter from Canton, it is perhaps legitimate to conclude, 
that their constituent rocks are the same, and that the hills and soil 
.on the eastern side are the same as we found them on the western 
side of the ridge, and that they are covered by a soil like that in 
which the camellia flourishes; the vegetation chiefly consists of the 
‘same kind of plants. But the success of the American plantations 
proves that the tea-plant will flourish within the tropics; and that it 
‘will grow vigorously within them, is proved by the fine plants in Sir 
II. Low’s plantations at St Melena.” 

In China the hills on which tea is cultivated are not 
high, and the plantations where the soil is favourable ex- 
tend over their entire face from the summit to the base. 
The difference of the temperature from that of the adjacent 
plains is scarcely perceptible; but it is on the nature of the 
soil that the quality of the tea principally depends. Rain 
falls in March and April in moderate showers, and the at- 
mosphere is extremely moist; the finest leaves appear at 
‘this time, and are plucked early in April. In May the rain is 
very heavy, and the leaves begin to be of inferior quality. 

The seeds are put into the ground towards the end of 
February, or early in March, and spring up almost immedi- 
ately. The plants stand about three feet and a half distant 
from each other. They require scarcely any manure; only at 
first a little mud or thick mucilage is applied to each plant. 
No other tree is planted among the tea-shrubs, but they 
are propped up with bamboos. Seedlings of one year’s 
growth, if too thick, are thinned; but their leaves are not 
used for two years. After this the leaves of every plant are 
gathered three times a year, young and old indiscriminately. 
The gatherers and the driers of the tea are quite distinct 
classes, the wages of the former being from fivepence to 
-sevenpence of our money per day, while some of the latter 
receive as much as 200 dollars for the season. A man can 
gather about fifteen pounds of tea-leaves per day; the 
price of labour in India being only from twopence to threc- 
pence per day. Should the plantations which have been com- 
menced in that quarter succeed, the teas of Assam should 
be procured at one half the cost of those of China. 

The districts of India in which the native tea has been 
discovered, lie between 94° and 96° of east longitude, and 
26° and 28° of north latitude. Muttuck, which is to the 


south of the Delree river, is a country that abounds in tea, and 
it might be made one extensive beautiful tea-garden ; and 
were the hills and valleys of Assam all cultivated, they would 
be sufficient to supply the immense demand of Britain. 

The tea-plant, which is an evergreen, grows in China to 
the height of from three to six feet, but seldom more than 
three. The plants which have been discovered in Assam 
are much taller. Mr Bruce relates, that in going over one 
of the low hills behind Jeypore, he came upon a tea-tract 
which must have been two or three miles in length, on 
which the wild tea trees were as thick as they could grow ; 
and one of them he found to be three feet in circumfer- 
ence and about sixty feet in height, but this was an extra- 
ordinary instance: and he is of opinion that the effect of 
regularly cultivating the plants in tea-gardens, transplanting 
and trimming them, and plucking off all the young leaves 
from month to month as soon as they appear, will tend to 
stunt and shorten the growth, so that they will not gene- 
rally rise higher than in China. 

The tea-plants in Assam have in general been found to 
thrive best near small rivers and pools of water, and in those 
places where, after heavy falls of rain, quantities of water 
have accumulated and cut out for themselves numerous 
small channels. In Assam the wild tea-plants are never 
met with growing in the sun, but invariably under the shade 
in thick woods or jungle. ; 

The following extracts are from Mr Brnce’s Report on 
the Tea Plantations in Assam. 


“With respect to the tea-plant being most productive on high or low 
ground, I cannot well say, as all our tracts are on the plains; but 
from what little I have seen of the hill tracts, I should suppose they 
were not more productive. In China, the hill tracts produce the best 
teas, and they may do the same here. Almost all my tracts on the 
plains are nearly on the same level, I should think. Nudwa, perhaps, 
is a little higher than Tingri, and Tingri a little higher than Kahung; 
but I believe they are equally productive, although, if I leaned to- 
wards auy side with my limited experience, I should say that the low 
‘land, such as at Kahung, which is not so low as ever to be inundated 
by the strongest rise in the river, is the best. The plants seem to 
love and court moisture, not from stagnant pools, but running streams. 
‘The Aahung tracts have the water in and around them; they are all 
in heavy tree-jungles, which makes it very expensive to clear them. 
An extent of 300 yards by 300 will cost from 200 to 300 rupees 
(from L.20 to L:30) ; i.e. according to the manner in which the miser- 
able opium-sinoking Assamese work....Last season it was with the 
greatest difficulty that I could get a sufficient number of hands to 
gather the leaves. ‘The plucking of the leaves may appear to many 
.a very easy and light employnient, but there are not a few of our 
coolies who would much rather be employed on any other job. The 
standing in one position so many hours occasions swellings in the legs, 
as our plants are not like those of China, only three feet high, but 
double that size, so that one must stand upright to gather the leaves. 
The Chinese pluck theirs squatting down. We lie under a great disad- 
vantage in not having regular men to pluck the leaves; those that 
have been taught to do so, can pluck twice as many as those that have 
not; and we can seldom get hold of the same men two seasons run- 
ning. Jam of opinion that our trees will become of a smaller and 
more convenient size aftcr a few years’ cultivation ; because, trimming 
of the plants, and taking all the young leaves as soon as they appear, 
month after month, and year after ycar, and the plauts being deprived 
of the rich soil they had been living on from time unknown, must soon 
tell upon them. Transplanting also helps to stunt and shorten the 
growth of these plants. The Chinese declared to me, that the China 
plants now at Deenjoy would never have attained to half the perfection 
they.now have under ten years in their own country. 

‘* | may here observe, that the sun has a material effect on the leaves ; 
for as soon as the trees that shade the plants are removed, the leaf, 
from a fine deep green, begins to turn into a yellowish colour, which 
it retains for some months, and then again gradually changes to a 
-healthy green, but now becomes thicker, and the plant throws out far 
more numerous leaves than when in the shade. ‘The more the leaves 
-are plucked, the greater number of them are produced. If the leaves 
of the first crop were not gathered, you might look in vain for the 
‘leaves of the second crop. The tea made from the leaves in the 
shade is not near so good as that from leaves exposed to the sun; the 
leaves of plants in the sun are much earlier in season than of those in 


the shade; the leaves from the shady tract give out a more watery 


liquid when rolled, and those from the sunny a more glutinous sub- 
stance, When the leaves of either are rolled ona sunny day, they 
emut less of this liquid than on a rainy day. This juice decreases as — 
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the season advances. The plants in the sun have flowers and fruit The Powchong tea is made in the same way as the Sychee, with this ‘Tea. 

much earlier than those in the shade, and are far more numerous; . exception, that it is not formed into balls. — 


they have flowers and seeds in July, and fruit in November. Nume- “ Mingehew Black Tea.—The leaves (Pouchong) are plucked and 


rous plants are to be seen, that, by some accident, either cold or rain,. 
have lost all their flowers, and commence throwing out fresh flower- 
buds more abundantly than ever. ‘Thus it is not unfrequent to see 
some plants in flower so late as March (some of the China plants were 
in flower in April), bearing at once the old and the new seeds, flower- 
buds, and full-blown flowers,—all at one and thesametime. ‘The rain 
also greatly affects the leaves, for some sorts of tea cannot be made ina 
rainy day ; for instance the Pouchongand Mingehew. ‘The leaves forthese 
ought to be collected about 10 a. mw. on a sunny morning, when the dew 
has evaporated. ‘The Pouchong can only be manufactured from the 
leaves of the first crop; but the JZingehew, although. it requires the same 
care in making as the other, can yet be made from any crop, provided 
it is madeon a sunny morning. The Chinese dislike gathering leaves 
on a rainy day for any description of tea, and never will do so unless 
necessity requires it. Some pretend to distinguish the tea made on a 
rainy and on a sunny day, much in the same manner as they can dis- 
tinguish the shady from the sunny teas—by their inferiority. If the 
large leaves for the black tea were collected on a rainy day, about 
seven seers, or fourteen pounds, of green leaves would be required to 
make one seer, or two pounds, of tea; but if collected on a suuny day, 
about four seers, or eight pounds, of green leaves, would make one 
seer, or two pounds, of tea;—so the Chinamen say. I tried the ex- 
periment, and found it to be correct. Our season for tea-making 
generally commences about the middle of March, the second crop 
in the middle of May, the third crop about the first of July; but the 
time varies according to the rains setting in sooner or later. As 
the manufacture of the Sychee and Mingehew black teas has never 
heen described, I will here attempt to give some idea how it is per- 
formed. 
“« Sychee Black Tea.—The leaves of this are the Souchong and Pou- 
chong. After they have been gathered and dried in the sun in the 
usual way, they are beaten and put away four different times; they 
are then put into baskets, pressed down, and a cloth put over them. 
When the leaves become of a brownish colour by the heat, they throw 
out and have a peculiar smell, and are then ready for the pan, tlie 
bottom of which is made red-hot. ‘This pan is fixed in masonry 
‘breast high, and in a sloping position, forming an angle of forty de- 
grees. ‘I‘hus the pan being placed on an inclined plane, the leaves 
when tossed about in it cannot escape behind, or on the sides, as it 
is built high up, but fall out near the edge close to the manufacturer, 
and always into his hands, so as to be swept out easily. When the 
bottom of this pan has been made red-hot by a wood fire, the ope 
rator puts a cloth to his mouth, to prevent inhaling any of the hot 
vapour. A man on the left of him stands ready with a basket of 
prepared leaves ; one or two men stand on his right with dollahs, or 
shallow baskets, to receive the leaves from the pan, and another keeps 
hfting the hot leaves thrown out of the pan into the dollah, that they 
may quickly cool. Ata given signal from the Chinaman, the person 
with the basket of prepared leaves seizes a handful and dashes it as 
quick as thought into the red-hot pan. ‘The Chinaman tosses and 
turns the crackling leaves in the pan for half a minute, then draws 
them all out by seizing a few leaves in each hand, using them by way 
of a brush, not one being left behind. They are all caught by the 
man with the dollah or basket, who, with his disengaged hand, con- 
tinues lifting the leaves and letting them fall again, that they may 
quickly cool. Should a leaf be left behind in the pan by any accident, 
the cloth that is held ready in the mouth is applied to brush it out; 
but all this is done as quick as lightning. The man that holds the 
hasket of leaves watches the process sharply; for no sooner is the last 
leaf out of the pan, than he dashes in another handful, so that, to an 
observer at a little distance, it appears as if one man was dashing the 
leaves in, and the other as fast dashing them out again—so quickly and 
dexterously isthis managed. As soon as one basket has received about 
four handsful of the hot leaves from the pan, it is removed, and another 
basket placed to receive tlie leaves; and so on, until all is finished. A 
roaring wood fire is kept up under the pan, to keep the bottom red- 
hot, as the succession of firesh leaves tends greatly to cool the pan, 
wluch ought always to be scrubbed and washed out after the process 
is over. In China these pans are made of cast iron, and if great care 
is not taken, they will crack in the cvoling ; to prevent which, one 
man keeps tapping the inside of the edge of the pan briskly with a 
wet broom, used in the cleaning of the vessel, while another pours cold 
water in gently; thus it cools in a few seconds, and is ready for an- 
other batch of tea. ‘The leaves are rolled and tatched the same as the 
other teas, and put into the drying basket for about ten minutes. 
When a little dry, people are employed to work and press the leaves 
in the hands in small quantities, of about one and half to two rupees’ 
weight at a time, for about half a minute; they are then put into 
small square pieces of paper, and rolled up ; after this they are put into 
the drying basket, and permitted to dry slowly over a gentle fire for 
some hours, until the whole is thoroughly dry. This tea is not sold 
in the China market ; it is used principally as offerings to the priests, 
or kept for high days and holidays. It is said to be a very fine tea, 
aid there is not one man in a hundred who can make it properly. 


dried in the sun, and are then beaten and dried in the shade for half 
an hour. This is done three successive times, and the leaves are very 
much shaken by a circular motion given to them in a sieve, so as to: 
keep them rolling and tumbling about in the centre of it. This treat- 
ment continues until they are very soft; they are then allowed to re- 
main for a short time. The contents of the first sieve are then placed 
in the centre of a close-worked bamboo basket, with a narrow edge, 
and the leaves are divided into four equal parts. The contents of the 
second sieve are placed in another bamboo basket like the former, 
and this basket is placed on the top of the first, and so on, piling one 
basket upon another, until all is finished;—there may be about two: 
‘pounds of leaves in each basket. The red-hot pan is used the same 
as in Sychee, only now the meu cast in one division of the leaves into 
the basket, and this is tumbled and tossed about in the red-hot pan like 
a plaything for about thirty seconds, and then swept out ; another di- 
vision is cast in, and so. on, until all the prepared baskets have been 


emptied. The contents of each basket are still kept separate, by: 


placing the leaves, when they come out of the pan, in separate baskets. 
The whole is a brisk and lively scene, and quite methodical, every 
oue knowing his station, and the part he has to perform. The baskets 
are then arranged on shelves to air; the contents are afterwards 
tatched the same as our black teas, and fired in the drying baskets. 
but with this difference, that each division is placed ou paper and 
dried.. When it is half dry (the same as our teas), it is put away for 
the night, and the next morning it is picked, and put into the drying 
baskets over gentle deadened fires, and gradually dried there; it is 
then packed hot. his tea is a difficult sort to make. 


“ Shung Paho Black Tea.—Pluck the young (Paho) leaf that has: 


not yet blown or expanded, and has the down on it, and the next one 
that has blown, with a part of the stalk ; put it into the sun for half 
an hour, then into the shade ; tatch over a gentle fire, and in tatching 
roll the leaves occasionally in the pan, and spread them all round the 
sides of the same; again roll them until they begin to have a withered 
and soft appearance, then spread them on large sieves, and put them 
in the shade to air for the night; next morning pick, and then fire 
them well. Some tea-makers do not keep them all night, but manu- 
facture and pack the tea the same day. This tea is valued in China, 
as it is very searce; but the Chinamen acknowledge that it is not a 
good sort. They prefer the teas the leaves of which are come to ma- 
turity. . 

“As the green-tea Chinamen have just commenced operations, I 
will try to give some account of this most interesting process, All 
leaves up to the size of the Souchong are taken for the green tea. 
About three pounds of the fresh leaves, immediately they are brought 
in, are cast into a hot pan (sometimes they are kept overnight when 
abundance have been brought in, and we have not been able to work 
all up); they are then rolled and tossed about in the pan, until they 
become too hot for the hand. ‘Two slips of bamboo, each about a 
foot long, split at one end so as to form six prongs, are now used. 
to tumble and toss the leaves about, by running the sticks down the 
sides of the pau, and turning the leaves up, first with the right hand, 
then with the left, and this as fast as possible ; which keeps the leaves 
rolling about in the pan without being burnt: this lasts about three 
minutes; the leaves will then admit of being rolled and pressed with- 
out breaking. ‘They are now taken from the pan, and rolled in dol~ 
lalis, much the same as the black tea, for about three minutes, in 
which process a great quantity of the juice is extracted, if they be fresh 
leaves ; but if they have been kept over night, very little juice can be 
expressed from them in the morning, on account of its having eva- 
porated, The Chinamen say this does not matter, as it makes no 
difference in the tea. The leaves are then pressed hard between both 
hands, and turned round and pressed again and again, until they have 
taken the shape of a small pyramid. They are now placed in bamboo 
baskets or dollahs with a narrow edge, and the dollalis or bamboo 
frame-work, where they are exposed to the sun for two or three mi- 
nutes, after which these pyramids of tea are gently opened, and thinly 
spread on the dollahs to dry. When the tea has become a little dry 
(which will be the case in five or ten minutes if the sun be hot), it 
is again rolled, and then placed in the sun as before; this is done 
three successive times. But should the weather be rainy, and there is 
no hope of its cleariug, all this drying is done over the fire in a small 
drying basket, the same as with black tea. The green-tea makers 
have as great an aversion to drying their tea over the fire as the 
black-tea makers. The third time it has been rolled and dried, there 
is very little moisture left in the tea. It is now put into a hot pan. 
and gently turned over and over, and opened out occasionally, until 
all lias become well heated; it is then tossed out into a basket, and 
while hot, put intoa very strong bag, previously prepared for it, about 
four feet long, and four spans in circumference. Into this bag the 
tea is pressed with great force with the hands and feet; from four- 
teen to twenty pounds being put in at one time, and forced into as 
small a compass as possible. With his left hand the man firmly closes 
the mouth of the bag immediately above the leaves, while with the 
right hand he pommels and beats the bag, every now and then giving 
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it a turn. Tlws he beats, and turns, and works at it, tightening it 


wm by every turn with one hand, and holding on with the other, until he 


has squeezed the leaves into ag small a compass as possible at the end 
of the bag. He now makes it fast by turns of the cloth where he held 
on, so that it may not open, and then draws the cloth of the bag over 
the ball of leaves, thus doubling the bag, the moutli of which 1s 
twisted and made fast. The man then stands up, holding on by a 
post or some such thing, and works this ball of leaves under his 
feet, at the same time alternately pressing with all his weight, first 
with one foot and then the other, turning the ball over and over, and 
occasionally opening the bag to tighten it more firmly. When he has 
made it almost as hardasa stone, he secures the mouth well, and puts 
the bag away for that day. Next morning it is opened out, and the 
leaves gently separated and placed on dollahs, then fired and dried 
until they are crisp, the same as the black tea, after which they are 
packed in boxes or baskets. In China the baskets are made of double 
bamboo, with leaves between. The tea may then remain on the spot 
for two or three months, or be sent to any other place to receive the 
final process. This first part of the green-tea process is so simple, 
that the natives of this country readily pick it up in a month or two. 
The second process now commences by opening the boxes or baskets, 
and exposing the tea on large shallow bamboo baskets or dollahs, until 
it has become soft enough to roll, itis then put into cast-iron pans 
set in brick fire-places, the same as described in making the Sychee 
black tea. The pan is made very hot by a wood fire, and seven pounds 
of the leaves are thrown into it and rubbed against the pan, with the 
right hand until tired, and then with the left, so as not to make the 
process fatiguing. The pan being placed on an inclined plane, the 
leaves always come tumbling back towards and near the operator, as 
he pushes them up from him, moving his hands backwards and for- 
wards and pressing on the leaves with some force with the palms, 
keeping the ends of the fingers up to prevent their coming in contact 
with the hot pan. After one hour’s good rubbing, the leaves are 
taken out and thrown into a large coarse bamboo sieve, from this into 
a finer one, and again still finer one, until three sorts of tea have been 
separated. The first, or largest sort, is put into the funnel of the win- 
nowing machine, which has three divisions of small traps below, to let 
the tea out. A man turns the wheel with his right hand, and with 
the left regulates the quantity of tea that shall fall through tle wooden 
funnel above, by a wooden slide at the bottom of it. The tea being 
thrown from the sieves into the funnel, the man turns the crank of 
the wheel, and moves the slide of the funnel gradually, so as to let the 
tea fall through gently, and in small quantities. The blast from the 
fan blows the smaller particles of tea to the end of the machine, where 
it is intercepted by a circular moveable board placed there. The dust 
and smaller particles are blown against this board, and fall out at an 
opening at the bottom into a basket placed there to receive it. The 
next highest tea is blown nearly to the end of the machine, and falls 
down through a trough on the side into a basket; this tea is called 
Young Hyson. The uext being a little heavier, is not blown quite so 
far; it falls through the same trough, whicli has a division in the 
middle: this of course is near the centre of the machine. A basket is 
placed beneath to receive the tea, which is called Hyson. The next, 
which is still heavier, falls very near to the end of the fan, this is call- 
ed Gunpowder Tea; it is in small balls. The heaviest tea falls still 
closer to the fan, and is called Big Gunpowder ; it is twice or tliree 
times the size of Gunpowder tea, and composed of several young leaves 
that adhere firmly together. This sort is afterwards put into a box 
and cut with a sharp iron instrument, then sifted and put among the 
Gunpowder, which it now resembles. The different sorts of tea are 
now put into shallow bamboo baskets, and men, women, and children 
are employed to pick out the sticks and bad leaves; this is a most te~ 
dious process, as the greatest care is taken not to leave the slightest 
particle of any thing but good tea. But to assist and quicken this 
tiresome process, beautiful bamboo sieves, very little inferior to our 
wire ones, and of various sizes, are employed. The different teas are 
thrown into sieves of different sizes, from large gunpowder to dust 
tea; they are shaken and tossed, and thrown from one person to ano- 
ther in quick succession, making the scene very animating; in this 
way 4 great portion of the stalks are got rid of. After the tea has 
been well sifted and picked, it is again put into the hot pans, and 
rubbed and rolled as before, for about one hour ; it is then put into 
shallow bamboo baskets, and once more examined, to separate the 
different teas that may still remain intermixed, and again put into 
the hot pan. Nowa mixture of sulphate of lime and indigo, very 
finely pulverised and sifted through fine muslin, in the proportion of 
three of the former to one of the latter, is added ; to a pan of tea con- 
taining about seven pounds, about half a tea-spoonful of this mixture 
is put, and rubbed and rolled along with the tea in the pan for about 
an hour, as before described. The tea is then taken hot from the pan 
and packed firmly in boxes, both hands and feet being used to press 
it down. The above mixture is not put to the tea to improve its fla- 
vour, but merely to give it a uniform colour and appearance, as with- 
out it some of the tea would be light and some dark. The indigo 
Sives it the colour, and the sulphate of lime fixes it. The Chinese 
call the furmer Youngtin, the latter Acco. Large gunpowder tea they 
call Tychen; little gunpowder, Cheocheu ; hyson, Chingcha; young 


hyson, Uchin ; skin tea, or old leaves in small bits, Poocha; the fine 
dust or powder tea, Chamoot. 

“The leaves of the green tea are not plucked the same as the black, 
although the tree or plant is one and tlie same, which has been proved 
beyond a shadow of doubt ; for I am now plucking leaves for both 
green and black from the came tract and from the same plants; the 
difference lies in the manufacture, and nothing else. The green-tea 
gatherers are accommodated with a small basket, each having a strap 
passed round the neck, so as to let the basket hang on the breast. 
With one hand the man holds the branch, and with the other plucks 
the leaf, one at a time, taking as high as the Souchong leaf; a little bit 
of the lower end of the leaf is left for the young leaf to shoot up close 
to its not abit of stalk must be gathered. This is a very slow and 
tedious way of gathering. The black-tea maker plucks the tea with 
great rapidity with both hands, using only the forefinger and thumb, 
and collects them in the hollow of the hand; when his hand is full 
he throws the leaves into a basket under the shade of the tree; and 
so quickly does he ply his hands that the eye of a learner cannot fol- 
low them, nor see the proper kind of leaf to be plucked ; all that he 
sees is the Chinaman’s hands going right and left, his hands fast fill- 
ing, and the leaves disappearing....Paho black tea leaf would make 
green tea, some gunpowder, and some young hyson. Pouchong, al- 
though classed as a second black tea, on account of the high price it 
fetches in the market, is a third-rate leaf, for it is rather larger than 
the Souchong. Some of it would make young hyson, and some skin 
tea, Souchong would make hyson and young hyson. Toychong would 
make skin tea, I will here mention the different kinds of black teas, 
to make the matter more clear to those who take an interest in the 
subject. Thowung-Paho (the Sung fa is the same leaf as this) is the 
downy little leaf not expanded, and the one next to it that has just un- 
folded a little. This tea when made appears full of small white leaves, 
which are the little downy leaves just mentioned. TJwazee Paho is 
from the second crop, and nearly the same kind of tea, only a little 
older ; the leaf next the small downy one (being a little more expand- 
ed), and the small leaf below this, are taken, making three in all : 
this has also numerous white leaves, but not so many as the for- 
mer, Souchong is the next largest leaf; this is well grown, but em- 
braces all the leaves above it. When the upper leaves have grown out 
of season for Thowung-Paho and Twazee-Paho, they are all plucked for 
the Souchong from the third and fourth of the upper leaves. From 
Souchong leaves the Minchong and Sychee teas are made in the first 
crop, and no other. Pouchong is the next largest leaf; it is a little 
older and larger than the Souchong. From this leaf the Sychee and 
Minchong teas can be made in the first crop only. The Pouchong is 
never made in the second crop, on account of its not having a good 
flavour ; many of the Souchong leaves are mixed up in this tea. The 
Toychong leaves are those that are rejected from the Souchong aud Pou- 
chong, as being too large and not taking the roll. When the teas are 
picked, these leaves are put on one side. The Chinese often put them 
into a bag, and give them atwist, something in the green tea way, and 
then mix them up with the Souchong to add to the weight. This leaf’ 
(Toychong) becomes worse in the second and third crops ;—it is a 
cheap tea and sold to the poor. All the black teas that are damaged 
have the flower uf what the Chinese call Qui fa, another called Son 
fa, mixed up with them. One pound of the flowers is put to each box 
of damaged tea. After the teas have been well tatched and mixed up 
with other sorts, these leaves give them a pleasant fragrance. The 
Son fa plant is about two feet high, and kept in flower-pots; it is 
propagated from the roots. The Qui fa plant is from three to four 
feet high ; one pound of the flowers is put to a box of tea. The 
plant was seen in the Botanical Gardens at Calcutta by our Chinese 
interpreter. The flowers of this plant are considered finer than those 
of the Son fa.” 

“ The black-tea makers appear to me to be very arbitrary in their 
mode of manufacture; sometimes they will take the leaves of the 
Thowung-Paho, or perhaps Twazee-Paho; but if it has been raining, 
or there is any want of coolies to pluck the leaves quickly, or from any 
other cause, they will let the leaves grow a few days longer, and turn 
all into Souchong; which, it must be remembered, takes all the small 
leaves above it. If it is the first crop, the Souchong and Pouchong 
leaves may all be turned into Souchong tea; but even if it is the se- 
cond crop, when the Pouchong leaves ought not to be gathered, they 
are nevertheless plucked and mixed up with the Souchong leaves. 
Almost all our black and all the green teas have just been made from 
one garden. When the green-tea makers complained that the leaves 
were beginning to get too large for them—that is, they were fast grow- 
ing out of Souchong and running into Pouwchong—the black-tea makers 
took up the manufacture, plucked all the leaves, and made excellent 
Pouchong; so that between the two there is not a leaf lost. When 
the black-tea makers have a garden to themselves they are cruel 
pluckers, for they almost strip the tree of leaves for the Souchong, and 
are not at all nice in the plucking; the third and even the fourth leaf 
on a tender twig is nipped off in the twinkling of an eye; they then 
look about for more young leaves, and away go the Pouchong, and 
Toychong too, which is the largest leaf of all. But the green-tea men 
pluck quietly, one by one, down to Sowchong. The black-tea men 
separate all their teas into first, second, third, and fourth crop; but 
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the green-tea manufacturers make no distinction; they prepare all 


vv the tea they can, throughout the season, box or basket it up, and 


when the season is over, they set off for Canton with their produce ; 
at least all those who do not wish to sell their tea on the spot. The 
different merchants go in quest of it there. It now indiscriminately 
undergoes the second process; that is, the different crops all are 
mixed up together. No old leaves can be mixed in the green, as in 
the black teas ; for the long rolling in the pan crushes them, and the 
fan blows them away, so that only the young leaves are left.”—[ Report 
on the Manufacture of Tea, and the Tea Plantations in Assam, by C. 
A. Bruce, presented to the Tea Committee, 10th June 1839. ] 


Tea was introduced into Europe in the year'1610, by 
the Dutch East India Company. It is generally said that it 
was first imported from Holland into England in 1666, by 
the Lords Arlington and Ossory. But that it was used in 
coffee-houses before this period, appears from an act of par- 
liament passed in 1660, in which a duty of eightpence was 
laid on every gallon of the infusion sold in these places; and 
from the following entry which appears in the Diary of Mr 
Pepys, secretary to the Admiralty,“ September 25, 1661 : 
I sent for a cup of tea (a Chinese drink), of which I never 
drunk before.” In 1664, the East India Company bought 
2 lbs. 2 oz. as a present to his majesty ; and in 1667 they 
issued their first order to their agent at Bantam, to send 
home 100 Ibs. of the best tea he could get. It continued 
to be sold in London for 60s. per Ib. till 1707, though it 
did not cost more than 2s. 6d. or 3s. 6d. at Batavia. In 
1689, instead of charging a duty on the decoction from the 
leaves, a duty of 5s. per lb. was laid on the tea itself. In 
1715 green tea began to be used, and as great quantities 
were then imported, the price was proportionally lowered. 
In 1790 the quantity of tea retained for home consumption 
in Great Britain and Ireland was 1,643,095 Ibs., and the 
duty amounted to L.580,362. Since that period the trade 
in tea has rapidly continued to increase till it has arrived at 
its present astonishing magnitude. ‘Till 1833 the East In- 
dia Company enjoyed a monopoly of the trade in tea, but 
by the act 3 and 4 William IV., c. 93, the trade was thrown 
open. 

ote. and tea are the most productive to the chancellor 
of the exchequer, of all the exciseable imports. These two 
articles alone yielded in 1836 a net revenue of L.8,858,700, 
In 1836 the net revenue from tea was L.4,184,165, and the 
quantity retained for home consumption was 49,142,236 
pounds ; in 1837 the net revenue was L.3, 223,840, and the 
quantity retained for home consumption 80,625,206 pounds. 
The ease with which it can be levied has always been a 
great temptation to lay a heavy duty on this commodity ; 


Table exhibiting the Quantity and Value of the Ten exported from Canton by the East India 
English Traders, and by the Americans, JSrom 1820 to 1834. 
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Private Traders. 


and the consequence has been, that this, which may now be 
termed a necessary of life, has been burdened to the utmost 
limit of productiveness, and sometimes considerably beyond 
it. Previously to the Ist of July 1837, the duty, which 
had varied greatly from time to time, was, for Bohea, 1s. 6d. 
per pound ; Congou, Twankay, &c. 2s. 2d.; and Souchong, 
Hyson, 8s. From that date a uniform duty of 2s. 1d. is 
charged on all sorts. Thus it appears, from the table of 
sales by the East India Company, that the duty on Bohea 
is nearly 300 per cent., the price of the pound of Bohea be- 
ing 9-4,d., and the tax upon it 2s. ld. On the other sorts 
the tax is about 100 per cent. It may fairly be anticipat- 
ed, that a considerable reduction of duty on this healthful 
beverage would promote the comfort and sobriety of the 
community, without diminishing the amount of the revenue, 
in consequence of the increase of consumption which would 
necessarily follow. 

When imported into the United States in American ves- 
sels itis duty free ; but a duty of ten cents, or 5d. per pound, 
is laid on what is imported in foreign vessels. 


An Account of the Quantities and Prices of the several sorts 
of Tea sold in England by the East India Company, in 
the year 1837 (May to December). 
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. | Aver 7 | Average 7 A 
uae! Brceat Quamttr ot Breen: [Quan of Sree 
of Tea 7 Kina| of Tea each kina} Of Tea | ON a 
Sold. [Vas Sold.| Sold. was Sold,| Sold. |S cca. 
Company’s| ids. |s. d& ie sod. 4 pres, a 
Bohea......) «++ coe nd O06 4,963/2 10,2, 
Ditto......] 475,0591 10/75* 34,5732 4,5") 467,861\2 10.2," 
Congou....| 397,1792 4,3, | 390,3482 78, | 234,82313 0 
Ditto......| 573,7001 6, |1,056,735[1 6,8; 12,362,23912 04 
Ditto......| 744,009.11 Oy |1,420,495]1 347, | 531,715|1 10,5 
Souchong.| 31,8932 0, | 18,986]1 10.5, 29,072/2 4.4, 
Ditto......, 82441 3,8 | 11,5582 of | .., ps 
Twankay..| 198,0501 2 ode tee 52/2 15, 
Hyson......  2,742'3 4 83,2388 99, | 3,215/5 1.1 
Ditto......| 13,4892 1,%,| 81,1942 4° | 75,1102 7/ 
Ditto......, 66,5401 10, | 46,5032 46]... x 
Total......2,510,905) ... 3,063,630} ...  [4,229,043t 
Refused..|1,506,000 922,000)... aoe ose 
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Total for Britain. Ameiican Trade. 


Quantity, lbs. Value, Quantity, Ibs. 


1820-2] 
1821-22 
1822-23 
182324 
1824-25 
1825-26 
1826-27 
1827-28 
1828-29 
1829-30 
1830-31 
1831-32 
1832-33 
1833-34 


L.1,677,682 
1,555,182 
1,644,446 
1,777,038 
1,690,702 
1,541,022 
2,109,499 
1,858,343 
1,686,708 
1,647,389 
1,692,453 
1,699,468 
1,747,421 
1,681,229 


28,807,733 
26,010,800 
27,580,400 
29,850,440 
28,836,133 
27,970,533 
40,105,066 
33,455,466 
29,631,200 
30,691,200 - 
30,476,533 
31,668,800 
31,328,400 
30,775,333 


2,592,266 
2,776,800 
2,121,773 
2,246,933 
2,331,866 
2,563,866 
3,535,466 
2,142,666 
3,329,066 
2,986,400 
2,748,533 
3,196,133 
2,915,066 
3,870,800 


The quantity exported by the Dutch and other nations, as compared with the exports of the British and Americans, 
ly European states in which the consumption of tea is considerable. In 1832 the imports into Russia werc 6,461,064 lbs. ; im Holland they amount 
000 annually. By the last accounts from Canton, the quantity of teas shi 


Russia are the on’ 
to about 2,800. 


Value. 


| L..196,204 
220,443 
159,064 
151,572 
201,520 
185,7 
£28,204 
147,212 
185,059 
150,044 
143,199 
160,995 
169,014 
221,974 


Quantity, Ibs. Quantity, lbs. Value. 


L.447,649 
555,164 
652,591 
683,749 
974,235 
953,229 
452,274 
687,569 
590,182 
530,545 
428,06] 
779,350 

1,259,177 


31,399,999 
28,787,600 
29,702,173 
25,097,373 
31,167,999 
16 | 30,534,399 
43,640,532 
35,598,132 
32,960,266 
33,677,600 
33,225,066 
34,864,933 
34,243,466 
34,646,133 


7,890,267 
9,312,267 
11,303,733 
10,152,267 
13,741,467 
12,750,000 
8,577,467 
10,416,934 
9,851,067 
8,827,200 
7,251,467 


L.1,873,886 
1,775,625 
1,803,510 
1,925,610 
1,892,222 
1,556,738 
2,337,703 
2,005,555 
1,871,767 
1,797,433 
1,835,652 
1,860,463 | 11,183,334 
1,916,435 | 16,327,600 
1,903,203 eu 


is verysmall. Except Britain, Holland and 


pped from Hongkong and Tongkoo for England, since the first of July 1839, was, 
of Black Congou, 4,643,609 lb. ; Caper, 21,042 Ib. ; Souchong, 31,174 Ib. ; Pekoe, 66,900; 


Young Hyson, 45,778 \b.; Hyson 


kin, 38,700 lb.; Twankay, 1,222,907 Ib. ; Gunpowder, 138,009 lb. ; and Imperial, 60,010 Ib. 


and Orange Pekoe, 271,6231b. Of green tea the quantities were, Hyson, 282,400 ; 
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TEACHERS, persons employed in conducting the edu- 
cation of the young. See the articles ScHoois and Uni- 
VERSITIES. 

TEARY, a large village of Hindustan, in the province 
of Malwah, with a fort on an adjoining hill. Long. 79. 3. E. 
Lat. 24, 46. N. ; 

TEBALA, a town of Arabia, province of the Hedsjas, 
128 miles south-south-east of Mecca. 

TEBETH, the tenth month of the Jewish ecclesiastical 
vear, and fourth of the civil. It answers to our month of 
December. 

TECHNICAL expresses somewhat relating to arts or 
sciences: in this sense we say technical terms. It is also 
particularly applied to a kind of verses in which are contain- 
ed the rules or precepts of any art, thus digested to help 
the memory to retain them. An example may be seen in 
the article Memory. 

TECRIT, a town of Irak Arabi, in the province of Mo- 
sul, on the western bank of the Tigris. It is thought to be the 
Birtha or Vitra of the ancients, described as a very strong 
fortress, and said to be founded by Alexander the Great. 
It was a considerable town in 1393, when it was taken by 
Timur, and now contains 500 or 600 houses, with two 
coffee-houses. The ruins are extensive. Long. 42. 37. E. 
Lat. 34. 37. N. 

TEDDINGTON, a town, or rather a village, in the 
hundred of Spelthorne aud county of Middlesex, twelve 
miles from London. It is delightfully placed on the banks 
of the Thames, at the spot where the tide ceases to flow, 
from which circumstance the name has been given to the 
place. It has a neat parish church ; and within the parish 
are many splendid houses and a great number of country 
retreats for the inhabitants of the metropolis. Bushy Park, 
which adjoins it, is an attractive object, affording pleasing 
promenades and rides. The population in 1821 amounted 
to 863, and in 1831 to 895. 

TE DEUM, the name of a celebrated hymn, used in the 
Christian church, and so called because it begins with these 
words, Te Deum laudamus, We praise thee, God. It is sung 
in the Romish church with great pomp and solemnity upon 
the gaining of a victory, or other happy event; and is be- 
lieved to be the composition of St Ambrose, bishop of Milan. 

TEDIF, a town of Syria, in the pachalic of Aleppo, 
where is a Jewish synagogue. It is twenty-one miles east 
of Aleppo. 

TEDZEN, a considerable river of Persia, in the pro- 
vince of Khorassan, and the largest in this part of Asia 
next to the Oxus. After a course from east to west, it falls 
into the Gulf of Balkan, on the eastern coast of the Caspian. 

TEEBAKAN, a small island in the Eastern Seas, near 
the north coast of Borneo. Long. 117. 39. E. Lat. 7.52. N. 

TEEHEENGAN, a small island in the Eastern Seas, 
north of Borneo. Long. 117. 30. E. Lat. 7. 49. N. 

TEEKOOL, a small island near the Sooloo archipelago. 
Long. 125. 25. E. Lat. 6. 6. N. 

TEES, a river which rises on the confines of Cumber- 
land, and running eastward, divides the county of Durham 
from Yorkshire, and falls into the German Ocean below 
Stockton. 

TEESGAON, a town of Hindustan, province of Aurun- 
gabad. Long. 74. 53. E. Lat. 19. 18. N. 

TEESTA, a considerable river of Bengal, which has its 
source in the Himalaya Mountains, and after dividing the 
Nepaul country from tlie dominions of the Deb rajah, enters 
the northern region of Rungpoor. It thence takes a north- 
erly course till it joins the Ganges. 

TEETGAUM, a town of Hindustan, province of Guje- 
rat, district of Neyer, situated about twelve miles south- 
west-from Theraud. Its inhabitants are Hindus of a mili- 
tary tribe. Latitude not ascertained. 

TEETH, the bones placed in the jaws for chewing food, 
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that it may be the more easily digested in the stomach. 
‘The anatomical structure of the teeth has been described 
under ANATOMY. a 
TEFF, a kind of grain, sown all over Abyssinia, from 
which is made the bread commonly used throughout the 
country. We have no description of this plant but from 
Mr Bruce, who says that it is herbaceous ; and that froma 
number of weak leaves surrounding the root proceeds a 
stalk of about twenty-eight inches in length, not perfectly 
straight, smooth, but jointed or knotted at particular dis- 
tances. This stalk is not much thicker than that of a car- 
nation or julyflower. About eight inches from the top, a 
head is formed of a number of small branches, upon which 
it carries the fruit and flowers ; the latter of which is small, 
of a crimson colour, and scarcely perceptible by the naked 
eye but from the opposition of that colour. The pistil is 
divided into two, seemingly attached to the germ of the 
fruit, and has at each end small capillaments forming a 
brush. The stamina are three in number ; two on the lower 
side of the pistil, and one on the upper. ‘These are each of 
them crowned with two oval stigmata, at first green, but af- 
terwards crimson. The first is formed in a capsula, consisting 
of two conical hollow leaves, which, when closed, seems to 
compose a small conical pod, pointed at the top. The fruit 
or seed is oblong, and is not so large as the head of the 
smallest pin; yet it is very prolific, and produces these 
seeds in such quantity as to yield a very abundant crop in 
the quantity of meal. From the similarity of the names, 
Mr Bruce conjectures it to be the éjpha mentioned but not 
described by Pliny ; but this conjecture he acknowledges 
to be unsupported. . 
TEFLIS, or Trrtis, a city of Asia, and capital of the 
kingdom of Georgia, situated on the precipitous banks of 
the Kur, at the foot of a line of dark and barren hills, which 
overshadow the town, and impart to it a gloomy appear- 
ance. This city was visited by Sir R. K. Porter in 1817, 
and from his work the following account is chiefly com- 
piled. ‘Teflis has no claim to a very high antiquity, having 
been founded in 1063 by the czar Liewang, who was at- 
tracted to the spot by certain warm springs in the neigh- 
bourhood, from which he expected to derive benefit. Be- 
fore that period it could boast of no habitation in the form 
of a house, with the exception of a few mud hovels for the 
convenience of the occupiers of a small fortress which stood 
on an adjacent height, and protected the valley, and of 
which the remains are still to be seen on a hill to the south 
of the town, at some distance from the station of the more 
modern citadel, which is of Turkish origin. The road along 
the western bank of the Kur was completely commanded 
by this old work of the native czars; and its dark and 
frowning towers still seem to threaten the passenger be- 
low. The first aspect of the town appeared to Sir R. K. 
Porter peculiarly gloomy ; and though these impressions 
were in some degree lessened by greater familiarity, the ef- 
fect of the surrounding scenery always remained the same ; 
and the town seemed to be enclosed in a vast prison of 
high and beetling rocks, broken into deep clefts, black and 
bare, and projecting into a thousand rugged and savage 
forms. So confined an abode is far from being desirable ; 
and hence the governor-general has chosen his place of re- 
sidence at a short distance from the body of the city, on 
the gentle slope of a hill fronting the river, with a fine view 
of the Caucasus Mountains. This building, with the arse- 
nal, the hospital, churches, and a few villas in the neighbour- 
hood, is all that bears any resemblance to the architecture 
of Europe. The rest is purely Asiatic, in the most unfa- 
vourable sense of the term, being a collection of low, flat- 
roofed dwellings, built of dun brick, mingled with stones 
and mud; the doors and windows exceedingly small; the 
latter covered with paper instead of glass. The streets are 
all narrow, and covered with deep mud or dust, according 
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The citadel is situated on the summit of a very high pro-  Tefiis. 
montory, which forms the termination of the mountain that =~" 


Te like 


iefis. as the weather is wet or dry. The Russian governor has 
"y= begun to remedy this defect by ordering them to be paved. 


He has also introduced other improvements, by directing 
old and ruinous houses to be pulled down, and others more 
handsome and spacious to be erected in their stead. Among 
other improvements, the bazaar, or great market-place for 
merchants, has undergone important alterations. It has 
been totally roofed in, but with open circles left in the raft- 
ers for the admission of air and light. It is united with the 
square of the city guard by long colonnades, which place is 
also lined with shops, covered from the weather with a fine 
range of pillared arcades. The natives themselves begin 
to be sensible of these improvements, when they experience 
the comfort of shelter for themsclves and their merchandise, 
from the injurious effects of rain or scorching heat. The 
bazaar is a narrow street, long and winding. It is lined on 
each side with shops of every description, such as those of 
fruitcrers, grocers, barbers, cooks, mercers, saddlers, armour- 
ers, and various other traders, who all display their articles 
to the best advantage. Notwithstanding the value of the 
merchandise here exposed, the place is a free thoroughfare, 
not merely to pedestrians, but to horsemen, and asses with 
burdens, and even to droves of buffaloes. Hence it is often 
both disagreeable and dangerous to foot passengers, though 
it is still a bustling scene, full of people from morning till 
night. Not far from the bazaar is the public caravanserai, 
which is a circular building, three stories in height, with a 
sort of gallery running in front of each range of doors, from 
which stone-steps descend to conduct passengers above or 
below. Tere the merchants take up their quarters ; and 
here may be seen exposed on the stonc or earthen floors of 
dark and vaulted apartments, whatever goods the merchants 
who inhabit them possess. ‘The owner of each heap sits 
cross-legged, in grave attendance, waiting the appearance 
of customers, or bargaining with those who arrive. The 
centre of the court is filled with the horses and mulcs of 
the merchants in the caravanserai. . 

Teflis has becn long famed for its hot baths, which pos- 
sess valuable mcdicinal properties, and are frequented by 
both scxes for health as well as for luxury and amusement. 
These baths are situated at the extremity of the bazaar, 
where is a small bridge over a deep ravine, in which flows 
€ mountain stream, pure and cold at its fountain head, but, 
mingling with the hot springs, which take their rise in the 
adjacent heights, it becomes warm. It is over this steam- 
ing flood that the baths are erected. On one side of the 
bridge stand those appropriated to the men, and on the 
other, immediately under the gloomy walks of the citadel, 
those allotted to the women. The water which supplies 
these baths is strongly impregnated with sulphur, having 
the usual offensive smell of such springs. Its heat may be 
reckoncd at from 15 to 36 degrees of Reaumur in the seve- 
ral basins ; and at the source the heat is 42 degrees. The 
basins are excavated in the solid rock, over whose surface 
the water had originally flowed ; and these are divided, un- 
der one immense vaulted roof, into different apartments, 
from which the day-light is entirely excluded, and where 
total darkness is only dispelled by the faint glimmering of 
a few lamps twinkling amid the vapours from the steam. 
These baths are open to all ranks indiscriminately, and are 
in a state of the greatest disorder and filth. There is not 
a place where a bather could lay down his clothes without 
having them drenched in wet, and dirtied. In journeying 
farther into the interior of these boiling caverns, Sir R. K. 
Porter found an accumulation of every thing that can dis- 
gust the senses. All sorts of people were huddled together, 
scrubbing, scraping, rubbing, shaving, &c.; these offices be- 
ing done in each case by the companions of the bather, or 
by the persons of the bath in attendance. He also visited 
the baths appropriated to the females, into which he was 
admitted without the least scruple. 


overshadows the town on its south-western side. This for- 
tress was erected in 1576, when the Turks took possession 
of Georgia, to overawe the conquered province. About two 
centuries afterwards it was dismantled by the Persians when 
they overran the country, and was left gradually to decay. It 
exhibits a mass of ruins, which however are still grand and 
imposing ; and the situation in which they are placed in- 
creases the wildness and majesty of these eastern towers. 
Within the old battlements may still be seen the remains of 
the mosque mentioned by Chardin, and which is now used 
as a prison for malefactors, under an officer and guard. Be- 
sides this fortress, the Turks, for greater security, enclosed 
the town on every side with a range of towers and walls; 
but these ancient bulwarks, like ‘the citadel itself, are now, 
with the exception of the wall facing the river, nearly level- 
led with the ground. There are several fine churches in 
Teflis, of different Christian persuasions. That which is de- 
dicated to the Catholic mode of worship is the most beauti- 
ful. The great Armenian church, the cathedral of Holy 
Zion, is more extensive, but is not equal to the other either 
in richness or grace of architecture; yet its more advan- 
tageous situation adding the majesty of nature to the holy 
sanctity of the place, seems fully to bear out the propriety of 
its appellation. The noble waters of the Kur roll past its base, 
increasing in rapidity and sound as they pour onward through 
the bold cliffs, which, narrowing, contract the rapid stream. 
Here a bridge ofa single arch connects the town with a con- 
siderable suburb called Avlabar. It is chiefly inhabited by 
a colony of Armenians who fled from the neighbourhood 
of Erivan during the late wars between Russia and Persia. 
Here are also the ruins of an ancient fort, church, and 
houses ; and about two miles farther from this side of the 
city stand the remains of another sacred and ancient edifice, 
on the summit of a hill so high that it commands the most 
extensive view in the vicinity of Teflis; embracing on one 
side the city, with its citadel, churches, and gardens ; on the 
other, to the north, the windings of the Kur through the 
varied shores of the valley and the plain; with the whole 
chain of mountains from the province of Kahetia to Kasi- 
beck, and their tremendous summits, pile above pile as far 
as the eye can reach to the north-west, the snowy summit 
of Elborus towering in the distance to the height, accord- 
ing to the calculation of a Russian officer, of 16,700 feet 
above the level of the sca. 

From their intercourse with the Russians, the higher 
classes of the inhabitants have gradually lost much of their 
Asiatic manners; and such changes not being well under- 
stood by those who adopt them, are not in many cases fa- 
vourable to the improvement of the people. In this case 
the Asiatics, set frce from the restraints imposed by their 
own manners, have not adopted those of Europe; and have 
thus become more licentious than before. The women, 
having broken through the restraint that concealed their 
faces from all but their husbands, have also thrown off other 
restraints. They were at first extremely offended and dis- 
gusted when the Russian troops were quartered in their 
houses, and when they were first obliged to appear before 
them; but custom at last rendering them familiar to this in- 
tercourse, a great change has, within the last twenty years, 
been effected in the conduct of the female Georgians. 
Among the lower classes this effect of forcign intercourse 
has been even more decided. When they go abroad, they 
still .retain the chadre, or veil, in which they are enveloped 
from head to foot; but when they are.seen standing at their 
doors without this safeguard, they, from old custom, retreat 
hastily into the house from the gaze of strangers. They have 
been long celebrated for their beauty, having fine large dark 
eyes, regular features, and a pleasing and mild expression of 
countenance. Before its capture in 1757 by Aga Mahom- 
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Tato med Khan, it contained 4000 houses, and 22,000 inhabitants. plains of Sultania or Unjan, and when most of the inhabi- Tebing 
ay 


The population does not now exceed 15,000, though it is 
on the increase since the country came into the possession 
of the Russians, whose vigorous government gives protec- 
tion to life and property. It is well situated for an entrcpdt 
of trade ; and Fraser mentions that it is fast rising from the 
ruinous condition in which the Russians received it, to be 
a thriving commercial place. The government gives every 
encouragement to industry: the port is declared free to all 
goods upon payment of an ad valorem duty of five per cent. 
at the Russian custom-house; and no internal duties are 
levied at toli-houses within their dominions. The distance 
from Redoubt Kaleh, onthe Black Sea, té Tcflis, is 230 miles. 
The Russian authorities are at present improving the road, 
and there are regular caravans from Teflis to Tabriz, which 
travel the journey in eighteen or twenty days, through a safe 
country. A trade has already commenced in such commo- 
dities as woollen cloths, cottons, plain and printed goods, 
hardware articles, silk and cotton manufactures of Lyon, cm- 
broidcries, cloths, &c.; several cargoes of European goods 
having already reached Teflis from the Black Sea, and been 
sold with a large profit. This trade, itis probable, will gra~ 
dually increase under the patronage of the Russian govern- 
ment, and hence Teflis bids fair to become, like Odessa, a 
commercial mart for an extensive district. From Peters- 
burg it is distant 1752 English miles. Long. 62. 404. E. 
Lat. according to the observation of Captain Monteith of 
the Madras engineers, 41. 43. N. 

TEGADOO Bay, on the east coast of the most northern 
islands of New Zealand, discovered by Captain Cook in 1769. 
Long. 181. 14. W. Lat. 38. 10. 8. 

TEHAMA, a large belt of sand, which stretches along the 
eastern shore of the Red.Sea, and extends as far as the 
mountains in the interior. It is entirely barren, presenting 
an unvarying picture of desolation. It bears every mark of 
having been anciently a part of the bed of the sea. It is 
increased by the blowing of the moving sands, which appear 
in this place to be continually making encroachments on 
the limit of the Red Sea. It contains large strata of salt, 
which in some places even rise into hills; and on the shore 
the banks of coral are perpetually increasing, so as every day 
more and more to augment the danger of navigating the 

ulf. 

TEHERAN or Teuran, a large city of Persia, and dur- 
ing the last two reigns the residence of the sovereign, and 
hence considered to be the capital of the empire. It 1s si- 
tuated on a very low tract of ground, near to the foot of the 
Elburz Mountains, in the province of Ajem. It is between 
four and five miles in circumference, and is surrounded by 
a strong wall, flanked by numerous towers and a broad dry 
ditch, with a glacis between it and the wall. It has, ac- 
cording to Sir R. K. Porter, four gates, though Morier says 
six. They are inlaid with coloured bricks, and with figures 
of tigers and other animals in rude mosaic. The streets, 
like those of all the other Persian towns, are narrow, and full 
of mud or dust according as the season is wet or dry. The 
plan in most of the eastern towns seems to have been to com- 
press a numerous population within a small space; and 
hence the narrow streets and wretched alleys of which they 
consist, the heat, the crowd, and odious smell, which are fully 
as obnoxious to a European as the solar rays, against which 
the narrowness of the streets is supposed to be a defence. 
There is also another inconvenience, that when a khan or 
great personage goes out on horseback, as is generally the 
case, with a train of thirty or forty ill-appointed followers on 
foot, and when, besides, loaded camels, mules, asses, and not 
unfrequently one or two of the royal elephants, happen, as 
they often do, to be passing, they completely jam up the 
streets, to the evident hazard of life and limbs both to man 
and beast. Teheran is about the size of Shiraz. In sum- 
mer, when the king quits it in order to pitch his tent in the 


tants follow the royal camp, no more than 10,000 are left 
in the city ; while in winter it contains between 60,000 and 
70,000. The public edifices are not so numerous as in 
Shiraz; and as the city itself is built of bricks baked in 
the sun, it has a mud-like appearance. Of the mosques, 
the principal is the Mesgjid, a structure not yet finished. 
There are six others, small and insignificant, and three or 
four colleges. The caravanserais are said to amount to 
150, and there are 150 hummums or baths. There are two 
maidans or squares, one in the town, the other within the 
ark, a square fortified palace, which contains all the esta- 
blishments of the king, is surrounded by a wall and ditch, 
and is entered by two gates. Half a century back, Tehe- 
ran, the present metropolis of Persia, would hardly have 
been thought a town of sufficient importance for the capi- 
tal of a province. It continued an obscure spot until Aga 
Mahommed Khan, uncle to the present shah, selected it 
for his residence. It had been destroyed by the Afghans 
at the beginning of the century, and afterwards rebuilt by 
Kurreen Khan: it was now improved by Mahommed Khan, 
and still further enlarged and embellished by his successor. 
As a central point of gencral surveillance for the safety of 
the empire, between the provinces to the north-west, which 
border on Georgia, and those to the east, which arc subject 
to invasions from the Toorkomans, and their restless allies 
of Afghanistan, it is well chosen; but it is far from being 
a pleasant residence, being situated among swamps occa- 
sioned by the numerous spring torrents pouring from the 
adjacent heights, and saturating the low grounds about the 
town, from which the summer’s sun exhales vapour and 
damp, so as to render this the most unhealthy season of the 
year. But the aspect of the place is far from disagreeable. 
The very humidity of the soil produces early verdure, and 
clothes the gardens with a more abundant shade; while 
the ranges of the Elburz Mountains stretch eastward behind 
the town, and in a direct line northward towers the peak 
of Demewand. Teheran is not known as one of the ancient 
cities of Persia. The first notices of its existence are in 
the fourteenth century. A Persian writer of that period 
remarks it as a large village, with productive gardens, in the 
vicinity of the city of Rey; and mentions that the inha- 
bitants had their dwellings under ground, to avoid the ex- 
cessive heats of summer, and also the attacks of their pre- 
datory neighbours. Teheran, according to observations of 
British officers lately resident in the city, is in Long. 50. 
52. E. Lat. 35. 37. N. 

TEHINCHIEN, a river of Hindustan, in the province 
of Bootan, which runs past Tassisudon, the capital; and 
being augmented by the tributary streams of the Hatchieu 
and Patcheiu, forces a passage through the mountains, 
whence it is precipitated into tremendous cataracts, and 
rushing with a rapid torrent between the high cliffs and 
vast rocks which oppose its progress, it pursues its course 
into the open plains near Buxedwar, and finally joins the 
Brahmapootra. 

TEIGNMOUTH, West, a town of the hundred of 
Exminstcr, in the county of Devon, 187 miles from Lon- 
don. It stands on the sea-shore on Torbay, and adjoining 
to it, but on the opposite side of the river Teign, is East 
Teignmouth, a smaller and not a market-town. Both 
united form one of the most favourite resorts for sea-bathers 
on this coast, and it is frequently inhabited during the winter 
by persons afflicted with or apprehensive of pulmonary com- 
plaints. They are separate parishes, cach having its church; 
and West Teignmouth has a good market on Saturdays. The 
country around is healthy and picturesque, and provisions 
are cheap. ‘The population of West Teignmouth amounted 
in 1821 to 2514, and in 1831 to 2878; that of the other 
town in 1821 to 1466, and in 1831 to 1810. 

TEKOA, a village of Palestine, on the site of which was 
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resias anciently built a considerable town, of which the ruins are 


still visible. It is nine miles south of Bethlehem. 

TEL Aresias, a village of Diarbekir, in Asiatic Tur- 
key, on the Euphrates, five miles west-north-west of Diar- 
bekir. 

TELACH, an island of Asiatic Pussia, in the Penzinskoi 
Gulf. Long. 159. 14. E. Lat. 61. 35. N. 
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TELANADING Istanps, three small islands, lying Telanading 
east and west, near the north-west coast of the island of Islands 


Gilolo. Long. 127. 30. E. Lat. 2. 18. N. 


TELARUSE, a river of Asia, in the peninsula of Ma- Pesegrepl 


lacca, which forms the northern boundary of the kingdom 
of Queda, and separates it from Lower Siam. It falls into 
the Eastern Seas. Long. 99. 42. E. Lat. 6.55. N. 


TELEGRAPH. 


TELEGRAPH, so named from two Greek words, réAoc, end 
or distance, and yeéeu, I write, is a machine so construct- 
ed as to enable two persons to converse with each other at 
a distance, either by sentences, words, or letters, according 
to a convention previously agreed upon by the parties. 
Such a mode of communicating ideas beyond the reach of 
hearing is not, however, confined to any particular ma- 
ehine; the fingers of the human hand are quite sufficient, 
as every young boarding-school lady knows, for the purpose ; 
and, when so applied, may be called a éelegraph. Thus 
also the signal-flags used on board ships to communicate 
with each other, by making them represent letters or 
numbers, or both, constitute a éelegraph ; as may also the 
sending up of sky-rockets, bluc lights, the suspension of 
lanterns, the making of fires on beacons, high hills, &c. be 
considered as telegraphic communications. 

In imitation of the French, however, we have almost in- 
discriminately adopted the use of the word semaphore for 
the telegraph, which is perhaps of more extensive appli- 
cation, being derived from ofjuo, a sign, and giew, I bear ; 
and may consequently be applied universally to whatever 
means may be used to communicate intelligence by signs 
or signals. Thus the firing of guns a certain number of 
times at certain intcrvals,—the notes of a trumpet, bugle, 
French horn, or other wind instrument,—the strokes on a 
druni,—inay be used to convey information to a limited ex- 
tent. The troops and marines which landed on the coast 
of America in the last war, when scouring the woods in 
detaclied parties, were regulatcd by the notes of the bugle, 
which were so clearly understood that no false movements 
were ever made. The immense number of barges and 
boats which crowd the Imperial Canal of China are directed 
in their movements, both by night and day, by the sound 
of the gong. The Indians of America convey intelligence 
from hill to hill by throwing out their arms with or without 
staves in them; by spreading their cloaks, holding up 
skins, &c.; and even the savage Hottentots, called Bosjeis- 
mans, the lowest probably in the scale of human beings, 
communicate with each other by arranging fires on the 
side of the hills in certain positions. 

It is rathcr surprising that an art so simple as that of 
conveying ideas by means of signals, so well understood in 
remote antiquity, and practised even by savages, should 
have made so little progress in its improvement, that it 
may be said to have remained in its original rude state 
nearly down to our own times, when it has almost at once 
been brought to that state of perfection of which it appears 
to be capable. 

One of the arguments usually adopted to prove that the 
art of conveying intelligence by signals was known in the 
early ages of Greece, is deduced from the opening of the 
Agamemnon of Aischylus, where the man on the watch- 
tower at the top of the palace announces tlie fire-signals 
having communicated the fall of Troy, long before any of 
the Greeks had returned from the siege ; and Clytemnestra 
afterwards relates the stations; but this event of the burn- 
ing of Troy, supposed thus to have been, known in Greece 
soon after it happened, proves nothing more than that the 
use of signals was known to the poet, who wrote eight or 
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nine hundred years after the event. Mention, however, is 
made by Jeremiah (ch. vi. v. 1), who was at least 200 
years before A®schylus, of “ setting up a sign of fire in 
Beth-haccerem ;” and such signals are often alluded to by 
the prophets, as notices of the approach of an enemy. 

The earliest decisive proof of telegraphic communica- 
tions, except those by fires (sugoecr), being in use among 
the Greeks, is found in the methods described by Polybius. 
The Romans had their vexillarii, and used flags and other 
contrivances for regulating the movements of their armies ; 
aud they had hollow tubes constructed in the walls of their 
cities, by which they could communicate with the several 
ports or works by sound, as is done in our times in some 
manufactories by means of pipes or trumpets. Wherever 
the Romans pitched their camp, an elevated spot was select- 
ed for the signal station, to convey intelligence to the fo- 
raging parties or detachments; but it is nowhere stated to 
what extent this was carried. Vegetius alludes to some- 
thing like a beam in the air, on the same principle perhaps 
as our semaphore. 

In modern times, Kircher, who had more learning and 
less sense than any man of his day, and has written on al- 
most every subject, gives an idea of telegraphic commu- 
nication ; and so does the ingenious Marquis of Worces- 
ter, in his Century of Inventions; but so vague as to 
convey no notion of the means he was to employ, except 
the use of colour; for the “discourse” to be held is stated 
to be “ as far as eye can discover black from white.” 
He also throws out.a hint for a night telegraph, by which 
the same may be done, “ though as dark as pitch is 
black.” But almost every modern invention is supposed 
to exist in the mysterious “ scantlings” of the Marquis of 
Worcester. 

The first telegraph on record in modern times, applica- 
ble to universal purposes, is that of Dr Hooke, described 
in the Philosophical Transactions of the year 1684. He 
minutely details the mode in which the stations should be 
sclected, their height and intermediate ground, so that the 
refraction of the air may not disturb the clear appearance 
of the object ; the telescopes to be used ; the characters to 
represent the alphabet, which, he says, may be varied ten 
thousand ways, and “ none but the two extreme corre- 
spondents shall be able to discover the information con- 
veyed ;” and so convinced is he of the practical efficiency 
of his telegraph, as to leave no doubt on his mind, “ that 
the same character may be seen at Paris within a minute 
after it hath been exposed in London.”. His method con- 
sisted in exposing in succession as mary different shaped 
figures, or signs, at least, as the alphabet consists of letters. 
If used in the day-time, they 
might be squares, circles, tri- 
angles, &c. made of deals; if at 
night, torches or other lights dis- 
posed in a certain order. These 
characters or signs were to be 
brought forth from behind a 
screen on rods, as they might be 
wanted, and exposed to view. 
‘The accompanying figure, where A is the screen, and 
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Telegraph. EZ one of the signs exhibited, will convey an idea of Dr 
~~" Hooke’s telegraph. — 


Monsieur Amantons, of the Royal Academy of Paris, 
made an experiment to convey intelligence, which was 
highly approved of by the other members, and several per- 
sons of distinction belonging to the court. By the descrip- 
tion given of the machine, it seems to have differed very 
little from that of Hooke alrcady published in the Phi- 
losophical Transactions ; the signals being either large let- 
ters of the alphabet, or figures of various shapes to re- 
present them; the latter being the more valuable, as, by 
a change of key, the nature of the communication might 
be kept a secret from those actually employed in making 
the signals. 

It has been supposed that electricity might be the means 
of conveying intelligence, by passing given numbers of 
sparks through an insulated wire in given spaces of time. 
A gentleman of the name of Ronalds has written a small 
treatise on the subject; and several persons on the Conti- 
nent and in England have made experiments on Galvanic 
or Voltaic telegraphs, by passing the stream through wires 
in metal pipes to the two extremities or stations, into phials 
of water ; but there is reason to think that, ingenious as the 
experiments are, they are not likely ever to become practi- 
cally useful. Since this was written, Professor Wheatstone 
has succeeded in contriving a Galvanic telegraph that works 
admirably, and will no doubt be applied to all the great 
lines of rail-road in the kingdom. It is simple in its con- 
struction, not liable to crror, very portable, and carries 
round the margin of a circle the letters of the whole alpha- 
bet in rapid succession, so that each word is specdily con- 
veyed to any distance. 

Necessity is said to be the mother of invention; she is 
also frequently the foster-mother, who calls forth into ac- 
tion, and displays the utility of, inventions abandoned by 
their natural parent. Both Hooke’s invention and Aman- 
tons’ modification were published all over Europe, the for- 
mer as early as 1684; yet they were not practically applied 
to any useful purpose till the year 1794, when Citizen Bar- 
rere, in a report made to the Convention, ascribed the in- 
vention then in use to Citizen Chappe. 

Chappe’s telegraph consists of a beam of wood, moveable 
on a pivot at the summit of an upright 
post. At cach of the extremities of this 
beam is a moveable arm,as in the figure. 
The different positions in which both 
the beam. and its two arms may be 
placed at angles of 45° give to this tele- 
graph considerable powers ; but it is too 
‘complicated a machine not to be liable 
to many mistakes, unless worked by long- 
experienced operators. 

In the year 1784, Mr Lovell Edgeworth produced his 
plan of a numerical telegraph, claiming, at the same time, 
the merit of having invented a mode of distant communi- 
cation as far back as 1767, by employing a common wind- 
mill, and arranging the various positions of its arms and 
sails so as to represent acertain number of signals arranged 
in numerical order. 

Mr Edgeworth’s telegraph consisted of four wedges or 
cones, moveable on four upright posts, as under, which, by 
their different positions, might 
be used either numerically or 
alphabetically. 

In the year 1795, when the 
advantages had been made evi- 
dent which the French derived 
fron. M. Chappe’s telegraph, the inventive faculties of our 
countrymen were callcd into action. Among other pro- 
posals, the Rev. J. Gamble produced two plans of a tele- 
graph; the one consisting of five boards, one above the 


other, which, by opening and shutting singly, 
or according to all the combinations of 
which they were capable, gave a certain num-~ 
ber of distinct signals, representing either 
numbers or letters, as might be deemed 
most expedient. ‘The arrangement of the 
shutters was as in this figure. The other 
plan was that of five beams of wood, turn- 
ing on the summit of a post, so as to form five radii of a 
semicircle at equal angles of 45° with each 
other, as in the annexed figure. 

Among other projects about this time, 
was that of dividing a large circle into 
twenty-four parts, to represent the letters 
of the alphabet, round which a move- 
able radius was to traverse; then, by 
placing corresponding divisions, by means 
of wires, before the object-glass of the telescope, the co- 
incidence of the two radii would mark out the letter meant 
to be designated. Of this kind, a plan by Mr Garnet ap- 
proached nearest to efficiency; but, at best, could only be 
applied to very short distances. 

In the same year (1795) Lord George Murray present- 
ed his plan of a six-shutter telegraph to 
the Admiralty, which was the one adopted 
and made use of during the whole war, and 
until the year 1816, when it was changed 
for a simplificd semaphore, which will be 
noticed hereafter. The annexed figure re- 
presents that of Lord George Murray. 

On the same principle as the radiated 
telegraph of Mr Gamble, but differently ar- 
ranged, the French, on the commencement of the second 
war in 1803, erected signal-posts along the coast, to which 
they gave the name of semaphores, being two or three 
beams of wood on the same post, but turning on different 

ivots. 

_ In 1807, Captain (now Colonel) Pasley published his 
Polygrammatic Telegraph, which differed only from the 
French semaphore in having two beams turning on one 
pivot on the same post, and multiplying the number of 
posts; which he afterwards (in 1810) changed so far as to 
place three sets of beams or arms, two in each sct, on one 
post, and thus approaching still nearer to the French se- 
maphore. 


First Polygrammatie Telegraph. 
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In the year 1816, Sir Home Popham, who had already 
introduced a new code of signals into the navy, which was 
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telegraphic machines above mentioned. The choice, in- Telegraph. 
deed, appears to lie between the six-shutter telegraph, so ~~~” 


admitted on all hands as a great improvement on the old 
system, both as regarding the number, the arrangement, 
and the shape of the flags, now turned his attention to the 
land semaphore, and proposed one on a construction of the 
same nature with those of M. Chappe 
and Colonel Pasley, but much simpli- 
fied. It was, in fact, nothing more than 
two moveable arms on separate pivots 
on the same mast, as in the annexed 
figure. 

This machine, on account of its sim- 
plicity, had obviously the advantage 
over all others that had been ‘proposed ; 
and being found of sufficient power and 
efficiency for all required purposes, it was 
adopted by the Admiralty, instead of 
the shutter-telegraph, which had been 
in use since the year 1795. 

Colonel Pasley, however, in 1822, still further simplified 
this useful machine, at the expense 
of sacrificing a small portion of its 
powers, by making the two arms 
revolve on the same pivot, as in this 
figure, to which he has given the 
name of the “ universal telegraph.” 

The last, but by far the most 
persevering and voluminous writer 
on telegraphs, is Lieutenant-Co- 
lonel Macdonald, who, in 1808, BF 
published what he dcems improve- a 
ments in the system of telegraphic communications, both 
as they regard the machine itself, and the dictionary to be 
used with it. He not only gives the preference, but is so 
much attached, to the shutter machine, that he is quite in- 
dignant at its being supplanted by the semaphore ; and so 
far. from being satisfied with the 
powers of which a six-shutter tele- 
graph is capable, he has extended his 
to no less than ¢hirteen different 
boards, as in the annexed figure, 
by which he certainly gains power 
enough, but not without producing 
confusion and perplexity. 

As the use of telegraphs is chiefly 
confined to public purposes, and more 
especially to convey speedy informa- 
tion respecting naval and military armaments and opera- 
tions, the machine to be adopted, and the system of work- 
ing it, ought to possess power, certainty, simplicity, cele- 
rity, and secrecy. The power of the machine, or the num- 
ber of distinct combinations of its moveable parts, should 
be equal to the conveyance of every possible order or in- 
formation, either by numbers representing the letters of 
the alphabet, or words, or sentences. ‘To insure certainty, 
the moveable parts or signs should be so well and clearly 
defined, so wholly within the field of the telescope, and so 
completely removed from all ambiguity, as not to be liable 
to the mistaking of one signal for another; hence the ad- 
vantage of the simplicity of the machine. And as one of 
the main uses of the telegraph is to convey instructions or 
intelligence in a speedier way than the intermediate dis- 
tance can be travelled over, it is evident that celerity is an 
important quality of telegraphic communication. It is 
“equally obvious, that if such instructions or intelligence 
could not be conveyed in seerecy from him who sent it to 
“him who was to receive it, such a system would be highly 
defective and objectionable. 

Bearing these observations in mind, we shall not have 
much difficulty in determining on the merits of the several 


long used at the Admiralty, to communicate with the se- 
veral ports; the semaphore of Sir Home Popham, which 
superseded it, and is now in use; and the universal tele- 
graph of Colonel Pasley. Colonel Macdonald, who con- 
ceives the shutter telegraph as the perfection of the art, 
boldly asserts that “ the semaphore arm of proper dimen- 
sions is not to be seen in clear weather so well as the com- 
mon sized boards, and in cloudy weather by no means so 
well;” and consequently that, “ for this climate, the board- 
ed telegraph is in all respects more advantageous.” This 
would be important if correct ; but it is evident that the 
colonel is not aware of the discussion which took place on 
this very important part of the subject, on the first adop- 
tion of the boarded telegraph. Had he read the clear and 
decisive observations of Mr Gamble, he would scarcely have 
ventured upon such an assertion. 

“Jt is a theorem in optics,” says Mr Gamble, “ that the 
apparent magnitude of an object varies nearly in the in- 
verse ratio of its distance. Hence it follows, that the larger 
its dimensions, to the greater distance will it be visible. 
But the nature of our atmosphere, even in its most trans- 
parent state, is such as to render any calculation, grounded 
on this principle, extremely erroneous ; and in gencral its 
density so obstructs, and its refracting powers cause such 
confusion in, the rays issuing from those surfaces which are 
not placed sufficiently distant to be distinct, that their 
image falling upon the retina is frequently so ill defined, as 
to render it difficult to determine either their figure or po- 
sition ; for which reasons, that which I shall term insula- 
tion is generally a quality more requisite to give distinct- 
ness to an object, than magnitude of superficial dimen- 
sions.” 

This is unquestionably true ; but Mr Gamble illustrates 
his position thus: “ An example of this distinctness arising 
from insulation cannot be more readily obtained than by 
taking a page of printed paper, and fixing the eye on some 
particular letter (as I); then retiring from it, the letter will 
be so confused with the surrounding ones, as not to be 
easily distinguished. But if the same letter (1) be printed 
on a plain sheet of paper, standing by itself (or insulated), 
the eye will then not only discern it at a much greater dis- 
tance, but the image falling single and unencumbered upon 
the retina, we shall be able to determine whether it be in- 
clined to the right or to the left, or whether it be placed 
horizontally on the paper.” 

The shutter telegraph is the printed page, and the arm of 
the semaphore is the letter (I) on a plain shcet of paper. 

But actual experiment has completely praved the tallacy 
of Colonel Macdonald’s assertion, and the justice of Mr 
Gamble’s theory. Every officer serving on the line of te- 
legraphs has stated, that at all times, and more especially 
in cloudy weather, the arms of the semaphore are seen 
much better than the boards of the telegraph ever were. 
Lieutenant. Pace, who for many years superintended the 
Admiralty station, declared, that on the first day after the 
West Square semaphore was erected, he could clearly dis- 
tinguish the positions of the arms without a telescope, and 
accurately take down any signals that could be made, which 
he had never been able to do, under any circumstance what- 
ever, with the shutter telegraph. He also stated that he 
had frequently an open communication with the semaphore 
at West Square, while St Paul’s was capt by a fog, which 
was at all times considered by him and his assistant as the 
conclusive sign that the boarded telegraph could not be 
worked. But in order to set the matter entirely at rest, 
the shutter telegraph on Nunhead, near Newcross, was left 
standing on the same hill with the new semaphore, in order 
to try their comparative distinctness, for a whole winter. 
The result was, that the scmaphore was frequently dise 
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the rest, as in the table, may be applied to numbers; and Telegn 
what still remains may be made to represent words that are 
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Telegraph. tinctly visible when the boarded telegraph was so much en- 
—~— veloped in mist or fog, that the particular boards, shut or 


thrown open, could not be distinguished; and it appeared 
by a journal kept by this officer, that in the course of the 
winter, the days on which the semaphore was visible ex- 
ceeded those on which the shutters could be seen by fully 
one third. If, then, this be the case with asix-boarded te- 
legraph, how much more objectionable must one of twelve 
shutters be, which must necessarily be placed so ncar to 
each other as to make it at all times a matter of difficulty 
to discern at once how many, and which of them, are closed, 
and which open? Even in the six-shutter telegraph, one 
board has frequently been mistaken for the other ; for it 
may be remarked, that such a mass of timber as is required 
for a shutter-telegraph is seldom free from haze. 

It will probably be urged, that the arms of the sema- 
phore, having to describe a larger circle, must be slower in 
their operations ; but this increased slowness is so amply 
compensated by the ease and certainty of reading off the 
signals as to render any such objection of little or no weight: 
it may make the difference of one second in each signal, 
while the machinery by which the semaphore is worked is 
as simple and as little liable to be out of order as that of 
the boarded telegraph. 

The six-shutter telegraph, it is true, has greater powers 
than the two-armed semaphore, and much greater than the 
universal semaphore of Colonel Pasley; that is to say, the 
number of combinations which it is capable of making 
without using the stop-signal (or signal which separates one 
word or one sentence from another), is much greater than 
in either of the other two; but all of them have sufficient 
powers, and a sufficient number of combinations, to convey 
with facility and despatch any communication whatsoever, 
and in any language, either by letters, words, or sentences. 
Their respective powers may be seen by the following tables 
of their positions. 


Admiralty Six-shutter Telegraph. 


No. of Signal, |Signi-|/No. of Signal, |Signi-| No. of Signal, /Signi- 
or of Shutters! fica- |ior of Shutters] fica- || or of Shutters) fica- 
Closed. | tion. Closed. |tion.} Closed. | tion. 


123 
124 
125 
126 
134 
135 
136 
145 


1235 
1236 
1245 
1246 
1256 
1345 
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} 

2 

3 

4: 

5 

6 
12 
13 
14 
15 
16 
23 
24 
25 
26 
34 
35 
36 
45 
46 
56 


123456 


In all, sixty-two separate and distinct signals, which may 
be made consecutively in any order, without requiring any 
stop-signal when applied to spelling. The letters of the 
alphabet opposite to the signals, and the numbers from 1 to 
0, may be changed in every possible way. 

When spelling is intended to be used, the number of 
changes need not, of course, exceed that of the alphabet ; 


{ Signals. 


most commonly in use ; as, for instance, admiral, captain, 
ship of the line, frigate, arrived, sailed, harbour, &c. in the 
navy ; or, if military, general, regiment, camp, &e. 


Admiralty Semaphore now in use. 


No. of Signal | Signi- 
by 1 and 2 | fica- || by 1 and 2 fica- 
Arms. tion. Arms. tion. 


——e —_||——— 


No. of Signal | Signi- 
by 1 and 2 fiea- 
Arms. tion. 


No. of Signal | Signi- 


1 
2 
3 
4: 
5 
6 
1 
2 
3 
4 
5 
6 
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In all, forty-eight separate 
and distinct signals, being the 
whole which the two arms are 
capable of making, as in the 
annexed figure; in which the 
two arms actually exhibited 
(in black lines) represent the 
number 16 or H, according 
to the table or key, as above ar- 
ranged. 

We have here, in addition 
to the alphabet and the nume- 
ral digits, thirteen signs over, 
applicable to the names of sta- 
tions, preparative, finish, stop- 
signals, &c. 


No. of Significa- 
tion. 


No. of 


Significa- 
Signals, 


tion. 


A 
B 
C 
D 
E 
F 
G 
H 
I 
K 
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In all, twenty-eight separate and distinct signals ; con- 
taining a sufficient number for expressing the letters of the 
alphabet, and, consequently, for spelling any message; but 
not a sufficient number left to express the numeral digits 
by single signs. The signal No. 4 is, besides, as Colonel 
Pasley is aware, liable to be mistaken, it being a mere elon- 
gation of the mast, which, at a great distance, and owing 
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eeraph. to the refractive power of the atmosphere, will always be 
~ ambiguous when exhibited as a single signal. But Colonel 
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feated”—and the rest was stopped by the fog: the anxiety Telegraph. 
for the remainder may readily be conceived; it came, how- “7-7” 


Pasley has added a short arm, which he calls an indicator, 
as below at A; and which, when made moveable, more 
than compensates for this defect. 

It was with a different view, however, that he has added 
this indicator. It was suggested to 


ge % 

him by a captain in the navy, who ri 

had experienced the greatest incon- 3. {Late tha 

venience, in using Sir Home Pop- Set hy 
Ne 


ham’s ship-semaphores, from the sig- 
nal-men confounding the positions of 
the arms when seen in reverse. We 
apprehend no experienced signal-men 
could possibly make any mistake in 
merely changing the right hand for 
the left. 

The respective powers of the three 
telegraphs, in making single, or what may be called pri- 
mary signals, are, as appears from the tables, 62, 42, and 
28. In making éwo changes, with a stop between them 
(that is, three signals), to represent a word or sentence, their 
powers will be as 3844, 1764, and 784; in making three 
changes (or, with the stop, four signals), as 238,328-74,083~ 
21,952. Now, as the telegraphic dictionary of Sir Home 
Popham, which has been, and still is, used in the navy, does 
not exceed 13,000 words and sentences, and has never been 
found deficient in any of its divisions of subjects, it is evi- 
dent that even the lowest power of the three is more than 
sufficient for all useful purposes; and that those compilers 
who have swelled out their telegraphic dictionaries to upwards 
of 100,000 (one mentioned by Colonel Pasley has extended 
his labours to 140,000), have made them nearly useless, by 
the difficulty and loss of time in finding the required phrase 
or sentence. We have actually seen in one telegraphic 
dictionary 126 pages, of three columns in each page, and 
sixty sentences in each column, containing upwards of 
20,000 sentences (about one third of the number of words 
in Johnson’s Dictionary), and each of these sentences be- 
ginning with the personal pronoun HE, twenty pages with 
IF, &c. Compared with the use of such a dictionary, 
spelling the sentences is infinitely preferable as to certainty, 
and in many cases as to celerity. Indeed we should say 
that the abbreviated nature of communications made by 
telegraph renders spelling by far the most eligible mode. 
In clear weather, the rapidity of working single signals, the 
short compass within which any message may be condensed, 
the impossibility of committing any mistake that cannot be 
immediately rectified, more than compensates for the dif- 
ference of a few minutes which the use of sentences may 
probably save. In cloudy or foggy weather, the latter me- 
thod will always be liable to mistake. If experience may 
be assumed as a guide, the practice at the Admiralty, of 
spelling all sentences, for the last thirty years, must decide 
in favour of that system. 

In making use of the alphabetical table, much time may 
be saved by condensing the message into the briefest form 
possible, leaving out of the sentences such words as may 
not alter the sense, and generally the vowels of words. For 
instance, “ Order the Agamemnon out of harbour, and direct 
her to proceed to Spithead.” To convey this message alpha- 
betically, it would be quite enough to say, “ Agmemn to 
Spthed.” If from Spithead into harbour, “ Agmemn nto 
hrbr.” In spelling, too, it is very desirable, especially in 
our foggy climate, that the intelligence to be conveyed 
should be compressed as much as possible into the early 
part of the message. By not observing this rule, a curious 
mistake is said to have been made in the course of the Pen- 
insular war. The admiral at Plymouth endeavoured to send 
up a message, but a fog coming on, part of it only on that 
day reached London. It began thus: “ Wellington de- 


ever, complete towards the evening, and conveyed the in- 
telligence, that ‘ Wellington defeated the French,” &c. 
Had the message been thus framed, “ French defeated at,” 
&c. (the word Wellington being quite superfluous), the 
anxiety for the particulars would have been of a very dif- 
ferent kind. Much therefore depends, as far as celerity 
and certainty is concerned, on the construction of the sen- 
tence containing the intelligence to be conveyed. 

The methods suggested for making use of telegraphic 
communications by night have not been less numerous than 
those for the day, though on land there are very few occa- 
sions on which they can be of the least possible use. A 
regiment might perhaps be ordered to move, at a moment’s 
notice, in order to reach a particular point at a given time; 
or, as an extreme case, the enemy’s fleet might be seen to- 
wards the close of the day in a particular quarter, which 
would make it desirable to have the intelligence conveyed 
in various directions ; but no naval movement could take 
place during the night at any of the ports. So little useful, 
indeed, does a night telegraph for the navy appear to have 
been considered, that, with all the facility of applying lamps 
to the shutter-telegraph at the Admiralty, no attempt was cver 
made for carrying such a purpose into execution. Colonel 
Pasley’s description of the application of his Universal Te- 
legraph to night-signals will suffice to show one method (as 
good as any other, perhaps) of adapting the machine to this 
purpose. y 

“ For night-signals, one lantern, called the centre-light, is 
fixed to the top of the post; and 
one lantern (1), as an indicator, is 
fixed to a light crane or derrick 
attached to the post, by night on- 
ly, as under. 

“ These lanterns are stationary, 
and appear on the same level. Two 
other lanterns are suspended to 
the ends of the arms, upon fixing 
which a couple of weights are 
added tocounterpoise them. Each 
of the two arms by day, and each of the two moveable lights 
by night, is capable of exhibiting the seven positions, be- 
sides position O pointing vertically downwards. The indi- 
cator serves to distinguish the low numbers ], 2, 3, from 
the high numbers 7, 6, 5, in whatever direction the tele- 
graph may be viewed.” 

The use of telegraphic communication, important as it 
may be on land, is far more so in the management of a fleet 
at sea. On the unfortunate result of Admiral Keppel’s en- 
gagement, Dr Beatson, in his Memoirs, thus expresses him- 
self: ‘The defects or impropriety of the signals having 
thus appeared clearly to be the true and sole cause of the 
miscarriage which disappointed the reasonable hopes of 
Britain on this critical and weighty occasion, we may be 
justified in observing, that if an admiral cannot command 
all the necessary movements of his ships by signal on the 
day of battle, he is not upon a footing with an enemy who 
possesses that advantage ; and even with better ships and 
better men, and more experienced commanders, he may be 
foiled in his expectations of victory, if not defeated, from 
his want of the means to direct and to perform the neces- 
sary evolutions of his fleet.” 

In the Fighting and Sailing Instructions of the Duke of 
York (afterwards James II.), a certain number of signals 
are established for certain movements and manceuvres of 
the fleet, each flag having its respective object. ZL’ Art des 
Armées Navales of le P.? Hoste, published at Lyon in 1697, 
contains something like a system of signals, but so awkward 
and clumsy as to be of a very limited use. Indeed the best 
signals made use of, down to the American war, could only 
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great number of flags, &c., required for making numerical Tele 
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Telescope. be considered as expedients; the mumerical plan hav- 


ing never once been attempted, though Dr Hooke, De 
la Bourdonnois, and some others, had long before sug- 
gested it. : 

In 1798 a new signal-book was issued by the Admiralty, 
containing about four hundred sentences, for which flags 
were appropriated numerically, expressive of certain opera- 
tions of a fleet, which were sufficiently useful as far as these 
sentences went ; but when it became necessary to issue any 
order not.to be found among them, the communication was 
obliged to be made by boats, and “a boat from each ship” 
was ordered. The state of the weather did not always ren- 
der this practicable ; and when it was, men’s lives were fre- 
quently exposed to imminent risk. To remedy this incon- 
venience, Sir Home Popham printed at Calcutta a numeri- 
cal code of naval signals, which was reprinted in England 
in 1803. He afterwards extended the code very consider- 
ably, which, by a recommendation of a committee of naval 
officers, has been adopted, and is now in general use in the 
navy. The only objection to this code, which more or less 
applies to all that have subsequently been proposed, is the 


signals to the extent as laid down in the code in question ; 
and which consists of nine flags, five cornettes, five tri- 
angles, and five pendants. With such a number it is next 
to impossible to make out, in calm weather, the figure and 
the colour of the flags; and equally so when in situations 
where, though expanded by the wind, they present only an 
edge to the eye of the observer, when the distance is not 
too great, so as to sink the hull of the ship behind the cur- 
vature of the earth. The semapliore or sea-telegraph of 
Sir Home Popham comes in aid of, and indeed entirely 
removes, those difficulties. It consists of two posts, with a 
moveable arm to each (see the article Navy), and may be 
removed to any part of the deck; but we are not sure, 
simple as it is, that the Universal Telegraph of Colonel 
Pasley, consisting of one post and two arms, might not be 
adopted with advantage as a sea-telegraph. The former 
exhibits eight, the latter seven positions. (m.) 

TELEMACHUS, the son of Ulysses and Penelope. 
His character and adventures belong more to poetry than 
to history. 


TELESCOPE! 


TELESCOPE, an optical instrument for viewing distant 
objects ; so named by compounding the Greek words rjAz, 
far off, and oxoréw, I look at or contemplate. This name is 
commonly appropriated to the larger sizes of the instrument, 
while the smaller are called perspective glasses, spy-glasses, 
opera-glasses. A particular kind, which is thought to be 
much brighter than the rest, is called a night-glass. 

The history of the invention of the telescope has been 
given in our article Optics. The theory of the Astronomi- 
cal Telescope will be found in AsTRoNnomy (part iv. chap. 4), 
where two particular constructions of the instrument, viz. 
that of Professor Barlow and Mr Rogers, are described ; 
and also the Dorpat telescope, of which a figure is there 
given. At the time that article was written, this was the 
most powerful instrument of the kind that had. ever been 
directed to the heavens, its object-glass being 94 inches 
in diameter, and focal length about 14 feet. Now, how- 
ever, the University of Cambridge possesses an instrument 
still more powerful, the Northumberland Equatorial, so call- 
ed in honour of the noble duke by whom it was presented 
to the university in the year 1838. The object-glass of this 
magnificent telescope is 114 clear inches in diameter, and 
its focal length 192 feet. A particular description of it has 
been given in the eleventh volume of the Cambridge Astro- 
nomical Observations. There is another telescope of still 
larger dimensions in the possession of an amateur astrono- 
mer, Mr Cooper of Sligo. The diameter of the object-glass 
is 13°3 inches, and the focal length 21 feet 3 inches. 

The general aim in the construction of a telescope is, to 
form, by means of mirrors or lenses, an image of the dis- 
tant object, as large, as bright, and as extensive as is pos- 
sible, consistently with distinctness ; and then to view the 
image with a magnifying glass in any convenient manner. 
This gives us an arrangement of our subject. We shall 
first show the principles of construction of the object-glass 
or mirror, so that it shall form an image of the distant 
object with these qualities ; and then show how to construct 
the magnifying glass or eye-piece, so as to preserve them 
unimpaired. 

This indistinctness which we wish to avoid arises from 
two causes; the spherical figures of the refracting and re- 


flecting surfaces, and the different refrangibility of the dif- 
ferently coloured rays of light. The first may be called the 
spherical and the second the chromatic indistinctness ; and 
the deviations from the foci may be called the spherical 
and the chromatic aberrations. 

The limits of a work like this will not permit us to give 
any more of the doctrine of aberrations than is absolutely 
necessary for the construction of achromatic telescopes ; 
and we must refer the reader for a general view of the whole 
to Euler’s Dioptrics, also to Dr Smith’s Optics. We shall 
begin with the aberration of colour. 

Let white or compounded light fall perpendicularly on 
the flatside PQ 
(fig. 1) of a pla- 
no-convex lens 
PVQ, whose 
axis is CV and 
vertex V. The 
white ray pP 
falling on the ° 
extremity of 
the lens is dis- 
persed by re- 
fraction at the 
point P of the 
spherical sur- 
face, and the 


red ray goes to the point r of the axis, and the violet ray 
to the point In like manner,.the white ray gQ is dis- 
persed by refraction at Q, the red ray going to r, and the 
violet tov. The red ray Pr crosses the violet ray Qu ina 
point D, and Qr crosses Pw in a point E; and the whole 
light refracted and dispersed by the circumference whose 
diameter is PQ, passes through the circular area, whose dia- 
meter is DE. Supposing that the lens is of such a form that 
it would collect red rays, refracted by its whole surface in 
the point 7, and violet in the point »; then it is evident 
that the whole light which occupies the surface of the lens 
will pass through this little circle, whose diameter is DE. 
Therefore white light issuing from a point so distant that 
the rays may be considered as parallel, will not be collected 


Fig. 1. 
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copes in another point or focus, but will be dispersed over the 


surface of that little circle, which is therefore called the 
circle of chromatic dispersion ; and the radiant point will be 
represented by this circle. The neighbouring points are in 
like manner represented by circles; and these circles, en- 
croaching on and mixing with each other, must occasion 
haziness or confusion, and render the picture indistinct. 
This indistinctness will be greater in the proportion of the 
number of circles which are in this manner mixed to- 
gether. This will be in the proportion of the room that is 
for them ; that is, in proportion to the area of the circle, or 
in the duplicate proportion of its diameter. Our first busi- 
ness therefore is to obtain measures of this diameter, and 
to mark the connection between. it and the aperture and 
focal distance of the lens. 

Let 7 be to ras the sine of incidence in glass to the sine 
of refraction of the red rays; and let i be to vw as the sine 
of incidence to the sine of refraction of the violet rays. 
Then we say, that when the aperture PQ is moderate, 
y—riv+-r—2i= DE: PQ very nearly. 

For let DE, which is evidently perpendicular to Vr, meet 
the parallel incident rays in K and L and the radii of the 
spherical surface in G and H. It is plain that GPK is 
equal to the angle of incidence on the posterior or spherical 
surface of the lens; and GPr and GPv are the angles of 
the refraction of the red and the violet rays; and that GK, 
GD, and GE, are very nearly as the sines of those angles, 
because the angles are supposed to be small. Therefore 
DE: KD=v—r:r-—zt; and, by doubling the conse- 
quents, DE : 2KD = v—r: 2r— 27, Also DE : 2KD 
+ DE=v—r: 2r—2i + v—ra=v— rir tv—2, 
But 2KD + DE is equal to KL or PQ. Therefore we 
have DE: PQ=v—rirtv—2. QED. 

Cor. 1. Sir Isaac Newton found, that in common glass 
the sines of refraction of the red and violet rays were 77 and 
78 where the sine of incidence was 50. Hence v —r is to 
v + r— 2ias 1 to 55; and the diameter of the smallest 
circle of dispersion is =,th part of that of the lens. 

2. In like manner may be determined the circle of disper- 
sion that will comprehend the rays of any particular colour 
or set of colours. Thus all the orange and yellow will pass 
through a circle whose diameter is 545th of that of the 
lens. 

3. In different surfaces, or plano-convex lenses, the angles 
of aberration rPv are as the breadth PQ directly, and as 
the focal distance VF inversely; because any angle DPE 
is as its subtense DE directly and radius DP inversely. 
_—We call VF the focal distance, because at this distance, 
or at the point F, the light is most of all constipated. If 
we examine the focal distance by holding the lens to the 
sun, we judge it to be where the light is drawn inte the 
smallest spot. 

When we reflect that a lens of 53 inches in diameter has 
a circle of dispersion ;4th of an inch in diameter, we are 
surprised that it produces any picture of an object that can 
be distinguished. We should not expect greater distinct- 
ness from such a lens than would be produced in a camera 
obscura without a lens, by simply admitting the light through 
a hole of qth of an inch in diameter. This, we know, 
would be very hazy and confused. But when we remark 
the superior vivacity of the yellow and orange light in com- 
parison with the rest, we may believe that the effect pro- 
duced by the confusion of the other colours will be much 
less sensible. But a stronger reason is, that the light is 
much denser in the middle of the circle of dispersion, and is 
exceedingly faint towards the margin. This, however, must 
not be taken for granted; and we must know distinctly the 
manner in which the light of different colours is distributed 
over the circle of chromatic dispersion, before we pretend 
to pronounce on the immense difference between the indis- 
tinctness arising from colour and that arising from the sphe- 
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rical figure. We think this the more necessary, seeing that Telescope. 
the illustrious discoverer of the chromatic aberration has —-~y—~ 


made a great mistake in the comparison, because he did 
not consider the distribution of the light in the circle of 
spherical dispersion. It is therefore proper to investigate 
the chromatic distribution of the light, and we shall then 
see that the superiority of the reflecting telescope is in- 
comparably less than Newton imagined it to be. 
Therefore let EB (fig. 2) represent a plano-convex lens, 
of which C is the cen- 
tre and Cr the axis. Fig. 2. 
Let us suppose it to i tog 
have no spherical aber- ,! x 
ration, but’ to collect 
rays occupying its 
whole surface to single 
points in the axis. Let 
a beam of white or 
compounded light fall 
perpendicularly on its 
plane surface. The 
rays will he so refract- 
ed by its curved sur- 
face, that the extreme h 
red rays will be col- — 
lected at 7, the ex- 
treme violet rays at w, 
and those of interme- 
diaté refrangibility at 
intermediate points 0, 
Y g; 5, p, v, of the line 
rw, which is nearly 
asth of rC. The ex- 
treme red and violet 
rays will cross each 
other at A and D; 
and AD will be a sec- 
tion or diameter of the 
circle of chromatic dis- 
persion, and will be 
about s-thof EB. We 
may suppose wr to be 
bisected in b, because 
wb is to br very nearly in the ratio of equality (for rb : rC 
= 6A: cE = bA:cB = wh: wC). The line rw will be 
a kind of prismatic spectrum, red from 7 to 0, orange-co- 
loured from o to y, yellow from y to g, green from g to 8, 
blue from 6 to p, purple from p to v, and violet from v to w. 
The light in its compound state must be supposed uni- 
formly dense as it falls upon the lens; and the same must 
be said of the rays of any particular colour. Newton sup- 
poses also, that when a white ray, such as eE, is dispersed 
into its component coloured rays by refraction at EK, it is 
uniformly spread over the angle DEA. This supposition 
is indeed gratuitous ; but we have no argument to the con- 
trary, and may therefore consider it as just. The conse- 
quence is, that each point w, v, p, b, &c. of the spectrum is 
not only equally luminous, but also illuminates uniformly 
its corresponding portion of AD ; that is to say, the coat- 
ing (so to term it) of any particular colour, such as purple, 
from the point p, is uniformly dense in every part of AD 
on which it falls. In like manner, the colouring of yellow, 
intercepted by a part of AD in its passage to the point y, 
is uniformly dense in all its parts. But the density of the 
different colours in AD is extremely different ; for, since the 
radiation in w is equally dense with that in p, the density of 
the violet colouring, which radiates from w, and is spread 
over the whole of AD, must be much less than the density of 
the purple colouring, which radiates from p, and occupies 
only a part of AD round the circle 6. These densities must 
be very nearly in the inverse proportion of wb* to pd’. 
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‘Hence we see that the central point 5 will be very in- 


“1” tensely illuminated by the blue radiating from pd, and the 


green intercepted from bg. It will be more faintly illumi- 
nated by the purple radiating from vp, and the yellow in- 
tercepted from gy; and still more faintly by the violet from 
wv, and the orange and red intercepted from yr. The whole 
colouring will be a white, tending a little to yellowness. 
The accurate proportion of these colourings may be com- 
puted from our knowledge of the position of the points 0, 
¥% 9, &c. But this is of little moment. It is of more con- 
sequence to be able to determine the proportion of the 
total intensity of the light in J to its intensity in any other 
point I. 

For this purpose draw rIR, IwW, meeting the lens in 
Rand W. The point I receives none of the light which 
passes through the space RW; for it is evident that 
61: CR=bA:CE= 1:55, and that CR = CW; and 
therefore, since all the light incident on EB passes through 
AD, all the light incident on RW passes through Ii (47 be- 
ing made = JI). Draw o1O, yIY, gIG, IpP, IvV. It is 
plain that I receives red light from RO, orange from OY, 
yellow from YG, green from GE, a little blue from BP, 
purple from PV, and violet from VW. It therefore wants 
some of the green and of the blue. 

That we may judge of the intensity of these colours at I, 
suppose the lens covered with paper pierced with a small 
hole at G. The green light only will pass through I; the 
other colours will pass between I and #, or between I and 
A, according as they are more or less refrangible than the 
particular green at I. This particular colour converges to 
g, and therefore will illuminate a small spot round I, where 
it will be as much denser than it is at G as this spot is 
smaller than the hole at G. The natural density at G, 
therefore, will be to the increased density at I, as gI® to 
gG*, or as gl? to gC’, or as JI? to CG*%. In like manner, 
the natural density of the purple coming to I through an 
equal hole at P will be to the increased density at I as bI* 
to CP*. And thus it appears, that the intensity of the dif- 
ferently coloured illuminations of any point of the circle of 
dispersion, is inversely proportional to the square of the 
distance from the centre of the lens to the point of its sur- 
face through which the colouring light comes to this point 
of the circle of dispersion. This circumstance will give us 
a very easy, and, we think, an elegant solution of the 
question. 

Bisect CE in F, and draw FL perpendicular to CE, 
making it equal to CF. Through the point L describe the 
hyperbola KLN of the second order, that is, having the 
ordinates EK, FL, RN, &c. inversely proportional to the 
squares of the abscissa CE, CF, CR, &c.; so that FL: RN 
= oe : o wm Or = CR? : CFE Se. 
these ordinates are proportional to the densities of the se- 
verally coloured lights which go from them to any points 
whatever of the circle of dispersion. 

Now the total density of the light at I depends both on 
the density of each particular colour and on the number of 
colours which fall on it. The ordinates-of this hyperbola 
determine the first ; and the space ER measures the num- 
ber of colours which fall on I, because it receives light from 
the whole of ER, and of its equal BW. Therefore, if or- 
dinates be drawn from any point of ER, their sum will be 
as the whole light which goes to I; that is, the total den- 
sity of the light at I will be proportional to the area NREK. 
Now it is known that CE’: EK is equal to the infinitely ex- 
tended area lying beyond EK; and CR- RN is equal to the 
infinitely extended area lying beyond RN. Therefore the 
area NREK is equal to CR-RN—CE-EK. But RN 


cr 
Che" 


It is evident that 


CF 
and EK are respectively equal to-——, and 


Ch? Therefore 


, ; come reat CR =n) 
the density at I is proportional to ( Ck — CB 
1 es 0s: ey 
— (ca—-m) caltchatng P aon CE-CR 
CF? ER ay" CF? g ol 
= Ch GR’ But because CF is 4 of CE, cE S= — 
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—>-, a constant quantity. 


=> Therefore the density of the 


ER AI 
light at Iis proportional to cp Of tay because the points 


R and I are similarly situated in EC and Ad. 
Farther, if the semi-aperture CE of the lens be called 1, 


CY ‘ ; AI 
zis 3, and the density at I is = sar 


Here it is proper to observe, that since the point R has 
the same situation in the diameter EB that the point I has in 
the diameter AD of the circle of dispersion, the circle de- 
scribed on EB may be conceived as the magnified repre- 
sentation of the circle of dispersion. The point F, for in- 
stance, represents the point f in the circle of dispersion, 
which bisects the radius bA; and f receives no light from 
any part of the lens which is nearer the centre than F, 
being illuminated only by the light which comes through 
EF, and its opposite BI’. The same may be said of every 
other point. 

In like manner, the density of the light in f, the middle 


es 
ak 
This makes the density at this point a proper standard of 
comparison. ‘The density there is to the density at I as 1 


between 6 and A, is measured by te which is orl. 


to = ,or as bI to AI; and this is the simplest mode of 
comparison. The density half way from the centre of the 
circle of dispersion, is to the density at any point I as UI 
to AI. 

Lastly, through L describe the common rectangular hy- 
perbola ALn, meeting the ordinates of the former in f, L, 
and ~ ; and draw kh parallel to EC, cutting the ordinates 
ing, f, 7, &ce Then CR: CE = Ek: Ra, and CR: CE— 
CR= EA: Rn—EA, or CR: RE= EA: rn, and 61: 1A = 
Ek: rn. And thus we have a very simple expression of 
the density in any point of the circle of dispersion. Let 
the point be anywhere, as at I. Divide the lens in R as 
AD is divided in I, and then 7n is as the density in I. 

These two measures were given by Newton; the first 
in his treatise de Mundi Systemate, and the last in his 
Optics, but both without demonstration. 

If the hyperbola kL be made to revolve round the axis 
CQ, it will generate a solid spindle, which will measure 
the whole quantity of light which passes through different 
portions of the circle of dispersion. Thus the solid pro- 
duced by the revolution of Lkf will measure all the light 
which occupies the outer part of the circle of dispersion 
lying without the middle of the radius. This space is 3ths 
of the whole circle; but the quantity of light is but 4th of 
the whole. 

A fully more simple expression of the whole quantity of 
light passing through different portions of the circle of chro- 
matic dispersion may now be obtained as follows: 

It has been demonstrated, that the density of the light 

“ Al ER 
at Tis as 7, or as Ga. 
the axis: the points Iand R describe circumferences of cir- 
cles ; and the whole light passing through this circumference 
is as the circumference, or as the radius and as the density 
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yjointly. It is therefore as es ‘CR, that is, as ER. Draw 
any straight line Em, cutting RN in s, and any other ordi- 
nate FL in Rs. The whole light which illuminates the 
circumference described by I is to the whole light which 
illuminates the centre 6 as ER to EC, or as Rs to Cm. In 
like manner, the whole light which illuminates the circum- 
ference described by the point fin the circle of dispersion, 
is to the whole light which illuminates the centre 6 as Fx 
to Cm. ‘The lines Cm, Rs, Fx, are therefore proportional 
to the whole light which illuminates the corresponding cir- 
cumferences in the circle of dispersion. Therefore the 
whole light which falls on the circle whose radius is OI, 
will be represented by the trapezium in CRs; and the 
whole light which falls on the ring described by IA, will 
be represented by the triangle Es; and so of any other 
portions. 

By considering the figure, we see that the distribution of 
the light is exceedingly unequal. Round the margin it has 
no sensible density ; while its density in the very centre is 
incomparably greater than in any other point, being ex- 
pressed by the asymptote of a hyperbola. Also the circle 


described with the radius contains #ths of the whole 


light. No wonder, then, that the confusion caused by the 
mixture of these circles of dispersion is less than one should 
expect ; besides, it is evident that the most lively or im- 
pressive colours occupy the middle of the spectrum, and 
are there much denser than the rest. The margin is 
covered with an illumination of deep red and violet, neither 
of which colours is brilliant. The margin will be of a 
dark claret colour. The centre revives all the colours, but 
in a proportion of intensity greatly different from that in 
the common prismatic spectrum, because the radiant points 
L, p, 6, g, &c. by which it is illuminated, are at such dif- 
ferent distances from it. It will be white; but, we appre- 
hend, not a pure white, being greatly overcharged with the 
middie colours. 

These considerations show that the coloured fringes 
which are observed to border very luminous objects seen 
on a dark ground through optical instruments, do not pro- 
ceed from the object-glass of a telescope or microscope, but 
from an improper construction of the eye-glasses. The 
chromatic dispersions would produce fringes of a different 
colour when they produce any at all, and the colours would 
be differently disposed. But this dispersion by the object- 
glass can hardly produce any fringes: its effect is a general 
and almost uniform mixture of circles all over the field, 
which produces an uniform haziness, as if the object were 
viewed at an improper distance, or out of its focus, as we 
vulgarly express it. 

We may at present form a good guess at the limit which 
this cause puts to the performance of a telescope. A point 
of a very distant object is represented, in the picture formed 
by the object-glass, by a little circle, whose diameter is at 
least x4yth of the aperture of the object-glass, making a 
very full allowance for the superior brilliancy and density 
of the central light. We look at this picture with a mag- 
nifying eye-glass. This magnifies the picture of the point. 
If it amplify it to such a degree as to make it an object in- 
dividually distinguishable, the confusion is then sensible. 
Now this can be computed. An object subtending one 
minute of a degree is distinguished by the dullest eye, evcn 
although it be a dark object on a bright ground. Let us 
therefore suppose a telescope, the object-glass of which is 
of six feet focal distance, and one inch aperture. The dia- 
meter of the circle of chromatic dispersion will be sith of 
an inch, which subtends at the centre of the object-glass 
an angle of about nine seconds and a half. This, when 
magnified six times by an eye-glass, would become a dis- 
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tinguishable object; and a telescope of this length would Telescope. 
be indistinct if it magnified more than six times, if a point 7-7" 


were thus spread out into a spot of uniform intensity. But 
the spot is much less intense about its margin. It is found 
experimentally that a piece of engraving, having fine cross 
hatches, is not sensibly indistinct till brought so far from 
the limits of perfectly distinct vision, that this indistinctness 
amounts to 6’ or 5’ in breadth. Therefore such a tclescope 


will be sensibly distinct when it magnifies thirty-six timcs ; 


and this is very agreeable to experience. 

We come, in the second place, to the more arduous task 
of ascertaining the error arising from the spherical figure 
of the surfaces employed in optical instruments. Suffice it 
to say, before we begin, that although geometers have ex- 
hibited other forms of lenses which are totally exempt from 
this error, they cannot be executed by thie artist ; and we 
are therefore restricted to the employment of spherical 
surfaces. We shall set out with Dr Smith’s fundamental 
theorem. 


1. In Reflections. 


Let AVB (fig 3) bea concave spherical mirror, of which 
C is the centre, V the vertex, 
CV the axis, and F the focus of 
an infinitely slender pencil of 
parallel rays passing through the « 
centre. Let the ray aA, paral- 
lel to the axis, be reflected in 
AG, crossing the central ray CV ; ae 
in f. Let AP be the sine of 
the semi-aperture AV, AD its 
tangent, and CD its secant. is 

The aberration Ff from the principal focus of central 
rays is equal to 4 VD, the excess of the secant above the 
radius, or very nearly equal to 3 of VP, the versed sine of 
the semi-aperture. 

For, because AD is perpendicular to CA, the points C, 
A, D, are in a circle, of which CD is the diameter ; and be- 
cause Af is equal to Cf, by reason of the equality of the 
angles fAC, fCA, and CAa, f is the centre of the circle 
through C, A, D, and fD is=}CD. But FC is = 3 CV. 
Therefore Ff is 4 of VD. 

But because DV.: VP = DC: VC, and DC is very little 
greater than VC when the aperture AB is moderate, DV is 
very little greater than VP, and Ff is very nearly equal to 
4 of VP. 


Cor. 1. The longitudinal aberration Ff is — 
AV? 
2CV" 


Cor. 2. The lateral aberration FG is = 


Fig. 3. 
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AY? f 
4acv’ 
PY is very nearly = 
AV3 

acy. For 
FG: Ff= AP: Pf= AV: 4 CV nearly, and therefore 
FG WAVE, 2 uy AVE 

- "ECV CV acy 


2. In Refractions. 
Let AVB (fig. 4 or 5) be a spherical surface separating 


Fig. 4.. 
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two refracting substances, C the centre, V the vertex, AV 
the semi-aperture, AP its sine, PV its versed sine, and F 
the focus of parallel rays infinitely near to the axis. Let 
the extreme ray @A, parallel to the axis, be refracted into 
AG, crossing CF in f, which is therefore the focus of ex- 
treme parallel rays. 

The rectangle of the sine of incidence, by the difference of 
the sines of incidence and refraction, is to the square of the 
sine of refraction, as the versed sine of the semi-aperture 1s 
to the longitudinal aberration of the extreme rays. 

Call the sine of incidence i, the sine of refraction 7, and 
their difference d. 

Join CA, and about the centre f describe the arch AD. 

The angle ACV is equal to the angle of incidence, and 
CAf is the angle of refraction. Then, since the sine of in- 
cidence is to the sine of refraction as VF to CF, or as Af 
to Cf, that is, as Df to Cf, we have 

CF: FV isiCf fo, 
by conversion CF: CV = Cf: CD, 
altern. conver. CF — Cf: CV —CD=CF: CV 


or Ff: VD= CF: CV =r:d. 
AP? AP? AP? 
Now PV= GP Cv = ICV nearly, and PD ~ FP +fV 
2 AP? 
= FV nearly, = ov nearly. Therefore PV : PD 


=FV: CV, and DV: PV =CF: FV nearly. 
Wehad above Ff: VD=r: 4d, 


and now VD PY = CF: PV = 7:4; 
therefore. , Us, 3: Fv, Sa, 

2 
and Ff = = ‘PV. OED. 


The aberration will be different according as the refrac- 
tion is made towards or from the perpendicular; that is, 
according as 7 is less or greater than 7. They are in the 
re Y* 


Z 7 : 
i to ro or of r? to. The aberration therefore 


is always much diminished when the refraction is made 
from a rare into a dense medium. The proportion of the 
sines for air and glass is nearly that of 3 to 2. When the 
light is refracted into the glass, the aberration is nearly $ 
of PV; and when the light passes out of glass into air, it is 
about 3 of PV. 


ratio of 


. "pe 
| Cor. 1. Ef = - "say nearly, and it is also = a 
AP? 2 
‘ OPV? because PV = oe nearly, and?: d= FV: CV. 
Cor. 2. Because fP : PA = Ff: FG 
or FV: AV = Ff: FG nearly, 
we have FG, the lateral aberration, = Ff x i = 


a a 
@ 2FV? — 


AV3 


72 
a 2 


Cor. 3. Because the angle FA/ is proportional to FV 


very nearly, we have the angular aberration ie a 
4 BY? on ot? , abe F? 
2FV2 ~~ ® 2CVs 


In general, the longitudinal aberrations from the focus of Teles 


central parallel rays are as the squares of the apertures di- 
rectly, and as the focal distances inversely; and the lateral 
aberrations are as the cubes of the apertures directly, and 
the squares of the focal distances inversely ; and the angu- 
lar aberrations are as the cubes of the aperture directly, 
and the cubes of the focal distances inversely. y 

The reader must have observed, that to simplify the in- 
vestigation, some small errors are admitted. PV and PD 
are not in the exact proportion that we assumed them, nor 
is Df equal to FV. But in the small apertures which suf- 
fice for optical instruments, these errors may be. disre- 
garded. how 3 

This spherical aberration produces an indistinctness of 
vision, in the same manner as the chromatic aberration 
does, viz. by spreading out every mathematical point of the 
object into a little spot in its picture ; which spots, by 
mixing with each other, confuse the whole. We must now 
determine the diameter of the circle of diffusion, as we did 
in the case of chromatic dispersion. 

Let a ray Ba (fig. 6) be refracted on the other side of 


Fig. 6. 


the axis, into aH@, cutting afG in H, and draw the perpen- 
dicular EH. Put AV = a,aV =a, Vf (or VF or Vo, 
which in this comparison may be taken as equal) = f, 
Ff=6, and fE = z. 

AV? :aV* = Ff: Fo (already demonstrated), and Fo 


ae a? Bb m—, 0b») ob 
= ee and Ff— Fo (or fg) =b—-, b= —_, = 


a? ~ a 


(?— a’) = S(a+.) (a—a). Also Pf: PA=fE:EH, 


orfia= 0: = EH And Pr: Pp = EH: Eg ora: f 
G2 ax : ax 
Ruy: = > Fe Therefore fp = — + pk See 


— 
is greatest when a (a—c) is greatest; that is, when « = da. 
Therefore EH is greatest when Pa is equal to the half of 
AP. When this is the case, we have at the same time 


b 
= ‘a(a@—a) =: 44%, and2=}4,orEH =} FG, 


That is, the diameter of the circle of aberration through 
which the whole of the refracted light must pass, is } of the 
diameter of the circle of aberration at the focus of parallel 
central rays. Inthe chromatic aberration it was $; so that 
in this respect the spherical aberration does not create so 
great confusion as the chromatic. 

We are now able to compare them, since we have. the 
measure of both the circles of aberration. | 
_ It has not been found possible to give more than four 
inches of aperture to an object-glass of 100 feet focal dis- 
tance, so as to preserve sufficient distinctness. If we com- 
pute the diameter of the circle EH corresponding to this 


a(a—«a). Therefore x 


Hi vin. f 

120,000 % *” 
inch. If we restrict the circle of chromatic dispersion to 
gin of the aperture, which is hardly the fifth part of the 


aperture, we shall find it not much to exceed 


whole dispersion in it, it is ei of an inch, and is about 1900 
times greater than the other. 

The circle of spherical aberration of a plano-convex Jens, 
with the plane side next the distant object, is equal to the 
circle of chromatic dispersion when the semi-aperture is 
about 15°; for we saw formerly that EH is } of FG, and 


72 APS 


22 P3 . 
that FG is 4 Ae and thereforc EG =a Sace This 
Ar. SRAORSs Shh 
being made = 557 Sives us AP = ae which is 


A : 
nearly =x, and corresponds to an aperture of 30° dianieter, 


if r be tot as 3 to 2. 

Sir Isaac Newton was therefore well entitled to say, that 
it was quite needless to attempt figures which should have 
less aberration than spherical ones, while the confusion pro- 
duced by the chromatic dispersion remained uncorrected. 
Since the indistinctness is as the squares of the diameters 
of the circles of aberration, the disproportion is quite beyond 
our imagination, even when Newton has made such a liberal 
allowance to the chromatic dispersion. But it must be ac- 
knowledged, that he has not attended to the distribution of 
the light in the circle of spherical aberration, and has has- 
tily supposed it to be like the distribution of the coloured 
light, indefinitely rare in the margin, and denser in the 
centre. 

Boscovich has shown that the light in the margin of the 
circle of spherical aberration, instead of being incompara- 
bly rarer than in the spaces between it and the centre, is 
incomparably denser. ‘The indistinctness therefore pro- 
‘duced by the intersection of these luminous circumferences 
is vastly great, and increases the whole indistinctness ex- 
ceedingly. By a gross calculation which we made, it ap- 
pears to be increased at least 500 times. The proportional 
indistinctness, therefore, instead of being 1900? to I, is only 


1900? 


00” 7 nearly 7220 to l;a proportion still sufficiently 


great to warrant Newton’s preference of the reflecting tele- 

scope of his invention. And we may now observe, that the 

reflecting telescope has even a great advantage over a re- 

fracting one of the same focal distance, with respect to its 

spherical aberration: For we have scen (Cor. 2) that the 
y AVS 


lateral aberration is 3 oCVE This for a plano-convex glass 


' 9 AV? ; 
is nearly Zac" and the diameter of the circle of aber- 


ration is one fourth of this : . Ay In hk 
' S$, or 16 ocy2* 4m like manner, 


‘the lateral aberration of a concave mirror is 3 and the 


AV* 
2CV? 


8 
if the surfaces were portions of the same sphere, the diame- 
ter of the circle of aberration of refracted rays would be to 
that of the circle of aberration of reflected rays as fr to 4, 
oras 9 to 4, But when the refracting and reflecting sur- 
faces, in the position here considered, have the same focal 
distance, the radius of the refracting surface is four times 
that of the reflecting surface. The proportion of the dia- 
meters of the circles of spherical aberration is that of 9 x 4° 
to 4, or of 144 to 4, or 36 to 1. The distinctness therefore 


wl : ail vieass 2s ¥9 
diameter of the circle of dispersion is ye andtherefore, 
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of the reflector is 36 X 36, or 1296 times greater than that Telescope. 
of a plano-convex lens (placed with the plane side next the =~" 


distant object) of the same breadth and focal distance, and 
will therefore admit of a much greater magnifying power. 
This comparison is indeed made in circumstances most 
favourable to the reflector, because: this is the very worst 
position of a plano-convex Icns. But we have not as yet 
learned. the aberration in any other position. In another 
position the refraction and consequent aberration of both 
surfaces are complicated. 

Before we proceed to the consideration of this very dif- 
ficult. subject, we may deduce, from what has been already 
demonstrated, several general rules and maxims in the con- 
struction of telescopes, which will explain (to such readers 
as do not wish to enter more deeply into the subject) and 
justify the proportion which long practice of the best artists 
has sanctioned. 

Indistinctness proceeds from the commixture of the cir- 
cles of aberration on the retina of the eye: for any one 
sensible point of the retina, being the centre of a circle of 
aberration, will at once be affected by the admixture of the 
rays of as many different pencils of light as there are sen- 
sible points in the area of that circle, and will convey to the 
mind a mixed sensation of as many visible points of the 
object... This number will be as the area of the circle of 
abcrrations, whatever be the size of a sensible point of the 
retina.. Now in vision with telescopes the diameter of the 
circle of aberration on the retina is as the apparent magni- 
tude of the diameter of the corresponding circle in the focus 
of the eye-glass; that is, as the angle subtended by this 
diameter at the centre of the eye-glass ; that is, as the dia- 
meter itself directly, and as the focal distance of the eyc- 
glass inversely. And the area of that circle on the retina 
is as the area of the circle on the focus of the eye-glass 
directly, and as the square of the focal distance of the eye- 
glass inversely. And this is the measure of the apparent 
indistinctness. 

Cor. In all sorts of telescopes, and also in compound 
microscopes, an object is seen equally distinct when the 
focal distances of the cye-glasses are proportional to the 
diameters of the circles of aberration in the focus of the 
object-glass. . 

Here we do not consider the trifling alteration which well- 
constructed eye-glasses may add to the indistinctness of the 
first image. 

In refracting telescopes, the apparent indistinctness is as 
the area of the object-glass directly, and as the square of 
the focal distance of the eye-glass inversely. For it has 
been shown, that the area of the circle of dispersion is as 
the area of the object-glass, and that the spherical aberra- 
tion is insignificant when compared with this. 

Therefore, to make reflecting telescopes equally distinct, 


the diameter of the object-glass must be proportional to the 


focal distance of the eye-glass. 

But in reflecting telescopes, the indistinctness is as the 
sixth power of the aperture of the object-glass directly, and 
as the fourth power of the focal distance of the objcct-glass 
and square of the focal distance of the eye-glass inversely. 


. This is evident from the dimensions of the circle of aberra- 


AV? 
Cv? 

Therefore, to have them equally distinct, the cubes of the 
apertures must be proportional to the squares of the focal 


tion, which was found proportional to 


‘distance multiplied by the focal distance of the eye-glass. 


By these rules, and a standard telescope of approved 
goodness, an artist can always proportion the parts of any 
instrument he wishes to construct. Huyghens made onc, 
of which the object-glass had 30 feet focal distance, and 
three inches diameter ; the eye-glass had 3:3 inches focal 
distance ; and its performance was found superior to any 
which he had seen. Nor did this appear owing to any 


La 


148 


TELESCOPE. 


Telescope. chance goodness of the object-glass, because he found others 
vw" equally good which were constructed on similar proportions. 


This has therefore been adopted as a standard. 

It does not at first appear how there can be any difficulty 
in this matter, because we can always diminish the aperture 
of the object-glass or speculum, till the circle of aberra- 
tion is as small as we please. But by diminishing this aper- 
ture, we diminish the light in the duplicate ratio of the 
aperture. Whatever be the aperture, the brightness is 
diminished by the magnifying power, which spreads the 
light over a greater surface in the bottom of the eye. The 
apparent brightness must be as the square of the aperture 
of the telescope directly, and the square of the amplifica- 
tion of the diameter of an object inversely. Objects there- 
fore will be seen equally bright if the apertures of the tele- 
scopes be as the focal distances of the object-glasses di- 
rectly, and the focal distances of the single eye-glass (or 
eye-glass equivalent to the eye-piece) inversely. There- 
fore, to have telescopes equally distinct and equally bright, 
we must combine these proportions with the former. It is 
needless to go farther into this subject, because the con- 
struction of refracting telescopes has been so materially 
changed by the correction of the chromatic aberration, that 
there can hardly be given any proportion between the ob- 
ject-glass and eye-glasses. Every thing now depends on 
the degree in which we can correct the aberrations of the 
object-glass. We have been able so far to diminish the 
chromatic aberration, that we can give very great apertures 
without its becoming sensible. But this is attended with 
so great an increase of the aberration of figure, that this 
last becomes a sensible quality. A lens which has 30° for 
its semi-aperture, has a circle of aberration equal to its 
chromatic aberration. Fortunately we can derive from the 
very method of contrary reftactions, which we employ for 
removing the chromatic aberrations, a correction of the 
other. For this contrivance we are also indebted to the 
illustrious Newton. 

We call this Newton’s contrivance, because he was the 
first who proposed a construction of an object-glass in which 
the aberration was corrected by the contrary aberrations of 
glass and water. 

Huyghens had indeed supposed, that our all-wise Crea- 
tor had employed in the eyes of animals many refractions 
in place of one, in order to make the vision more distinct; 
and the invidious detractors from Newton’s fame have 
catched at this vague conjecture as an indication of his 
knowledge of the possibility of destroying the aberration of 
figure by contrary refractions. But this is very ill found- 
ed. Huyghens has acquired sufficient reputation by his 
theory of aberrations. The scope of his writing in the 
passage alluded to, is to show that, by dividing any intend- 
ed refraction into parts, and producing a certain conver- 
gence to or divergence from the axis of an optical instru- 
ment, by means of two or three lenses instead of one, we 
diminish the aberrations four or nine times. This conjec- 
ture about the eye was therefore in the natural train of his 
thoughts. But he did not think of destroying the aberra- 
tion altogether by opposite refractions. Newton, in 1669, 
says that opticians need not trouble themselves about giv- 
ing figures to their glasses other than spherical. If this 
figure were all the obstacle to the improvement of tele- 
scopes, he could show them a construction of an object- 
glass having spherical surfaces where the aberration is de- 
stroyed ; and accordingly he gives the construction of one 
composed of’ glass and water, in which this is done com- 
pletely by means of contrary refractions. 

The general principle is this. When the radiant point 
R (fig. 7), or focus of incident rays, and its conjugate focus 
F of refracted central rays, are on opposite sides of the re- 
fracting surface or lens V, the conjugate focus f of marginal 
rays 1s nearer to R than F is. But when the focus of in- 


Fig. 7. 


P 


= Vv tv. Ff 3 R 


cident rays R/ lies on the same side with its conjugate fo- 
cus F’ for central rays, R’ f’ is greater than R’ F’. 


Fig. 8. 


Samet es theeniena 


Now fig. 8 represents the contrivance for destroying the 
colour produced at F, the principal focus of the convex 
lens V, of crown glass, by means of the contrary refraction 
of the concave lens v of flint glass. The incident parallel 
rays are made to converge to F by the first lens. This 
convergence is diminished, but not entirely destroyed, by 
the concave lens v, and the focus is formed in F’. F and 
¥’ therefore are conjugate foci of the concave lens. If F 
be the focus of V for central rays, the marginal rays will be 
collected at some point f nearer to the lens. If F be now 
considered as the focus of light incident on the centre of », 
and F’ be the conjugate focus, the marginal ray p F’ would 
be refracted to some point f’ lying beyond F’. ‘Therefore 
the marginal ray p fmay be refracted to F, if the aberra- 
tion of the concave be properly adjusted to that of the con 
vex. | 

This brings us to the most difficult part of our subject, 
the compounded aberrations of different surfaces. Our limits 
will not admit of our treating this in the same elemen- 
tary and perspicuous manner that we employed for a single 
surface. We must try to do it in a compendious way, 
which will admit at once the different surfaces, and the dif- 
ferent refractive powers of different substances. 
naturally render the process more complicated ; but we hope 
to treat the subject in a way easily comprehended by any 
person moderately acquainted with common algebra. 

Lemma 1. In the right-angled triangle MXS (fig. 9), of 


p &’ ¥* 


Fig. 9. 


which one side MX is very small in comparison of either of 
the others, the excess of the hypothenuse MS above the 
. mg MX? MX? 
side XS ; ‘ly ara awe 
ide 1s very nearly equal to ang OF te ax" 
about the centre S, with the radius SM, we describe the 
semicircle AMO, we have AX* KO = MX%. Now AX 
= MS — SX, and XO is nearly equal to 2MS or 2XS; on 


For if 


2 
the other hand, MS is nearly equal to XS + pags and in 


like manner MG is nearly equal to ae a+ XG, and MH is 


MX? 
2XH 


Prop. I. Let the ray mM, incident on the spherical sur- 
face AM, converge to G; that is, let G be the focus of in- 
cident rays. It is required to find the focus H of refract- 
ed rays. 

Let m express the ratio of the sine of incidence and re- 
fraction ; that is, let m be to 1 as the sine of incidence to 
the sine of refraction in the substance of the sphere. 


nearly equal to 


4+ XH. 


This must 
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MG: GS =sin. MSH : sin. SMG, 

m: 1 =sin. SMG: sin. SMH; 

therefore m+ MG: GS = sin. MSH: sin. SMH. 

Now S, MSH: S, SMH =MH:HS. Therefore, finally, 
m*MG: GS=MH: HS. 

Now, let MS, the radius of the refracting surface, be 
called a. Let AG, the distance of the focus of incident 
rays from the surface, be called rv. And let AH, the focal 
distance of refracted rays, be called x. Lastly, let the sine 
MX of the semi-aperture be called e. Observe, too, that 
a, 7, x, are to be considered as positive quantities, when 
AS, AG, AH, lie from the surface in the direction in which 
tle light is supposed to move. If therefore the refracting 
surface be concave, that is, having the centre on that side 
from which the light comes ; or if the incident rays are di- 
vergent, or the refracted rays are divergent; then a, 7, 2, 
are negative quantities. 

It is plain that HS =2—a; GSar—a; also AX 

e2 ee e? 
= on nearly. HX = «#— Sat GX=r—>z- Now add 
to HX and to GH their differences from MH and MG, 


2 
which (by the Lemna) are < and = We gett MH =x 


2 


SR etc Aaa Se 
94 7t ay an I ="—5, ta, n order to shorten 
ee 
our notation, make k = on This will make MG = r 
he 
“2 


Now substitute these values in the analogy MH: HS 
: e e 
=m:MG: G§; it becomes t—5 +5, it —a = mr 


mhke 
——— ee hee | 
—a. Now multiply the extreme and mean terms of this 
analogy. It is evident that it must give us an equation 
which will give us a value of x or AH, the quantity sought. 
But this equation is quadratic. We may avoid the so- 
lution by an approximation which is sufficiently accurate, 


T—a 


(or ark), because k = ,and ark =r 


, 


by substituting for a in the fraction 3 (which is very small 


in all cases of optical instruments) an approximate value very 

easily obtained, and very near the truth. This is the focal 

distance of an infinitely slender pencil of rays converging 

toG. This we know by the common optical theorem to 
anir 

be 


wes iy Paae iw Let this be called 9; if we substi- 


am 


, i 
tute £ in place of —s this value of g becomes = win 


This gives us, by the by, an easily-remembered expression 
(and beautifully simple) of the refracted focus of an infi- 
nitely slender pencil, corresponding to any distance r of 


am 1 
— must be 


the radiant point. For since ¢ = 


m—ak’ ® 
__ m— ak ne 


— 


ak 1 


ams ama 
press it more simply, by expanding 4, and it becomes 


ar | I 1 


—— 7, 


k 


We may even ex- 


am ~ am 


Now put this value of : in place of - in the analogy em- - 


ployed above. The first term of the analogy becomes 


e? eke? 
ee eT The analogy now be- 
he? mhe* 

comes #—5— t@—a = mr——>—: ark. Hence we ob- 

; . r R 2 2 
tain the linear equation mra — > = — mr -- var’ 

Ke @® 

= arke ——— ; from which we finally deduce 


ark? e? 


mra — 4 make? — 


xz = OR Or 
mr — ark — 4 mke 
We may simplify this greatly by attending to the ele- 
jh haga 
+ dy 
ydx a" a a A. 


mentary theorem in fluxions, that the fraction 


y 

e+tdxr x  ydx+ady 

+ dy” y Vw, 

Now the preceding formula is nearly in this situation. 
may be written thus: 

ark?e? 

mra— (4mane tm 


Be ei) Here the last terms of the nu- 
mr — ark — mke 


fers from the fraction ; by the quantity 


being the fluxion of = Therefore 


It 


merator and denominator are very small in comparison with 
the first, and may be considered as the dx and dy, while 
mra@ is the x, and mr—ark is the y. Treating it in this 
Way, it may be stated thus: 


Ad ma 
= in ak T 
2 
(mra) mk — (mr — ark) (mk 4- =~) 
ol 
r? (m— ak)? ta 
The first term —““"_ is evidently = g, the focal dis- 


tance of an infinitely slender pencil. Therefore the aber- 
ration is expressed by the second term, which we must en- 
deavour to simplify. 

Now the numerator of the small fraction, by multiplica- 
tion, may be expressed thus: 


mat (= 0 eet TNS, My 
mo ma’ mm ) a 
The denominator was 7? (m— ak)*, and the fraetion now 
mea® Ke fa ee 
ne — eed 1 52 i i i - 
becomes — (= a 3) , which is evident 
k° ke h\ 2 
ly =e" (— Diate it =a) 5: Now recollect that k = 
a Pio Pw I Re ke 
ae Therefore a WE (-— 7) = , ort There- 
ma }2 ni ee ke 
fore, instead of — oR Wiite ea — a and we get the 
fraction ¢ (5-4- Ke ~\S= of © me 
mm mr © mr) 2° \ m8 — ms 
mk? RAE we hs 1—m mh? e? 
oy ae e which is equal to ? ye G _— m5 
—l1 mh» e 
finally to— 9° “= (=) 
and finally to Pe i 7) 3 


Therefore the focal distance of refracted rays is 
e* 


This consists of two parts. The first, 9, is the focal dis- 
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Telescope. tance of an infinitely slender pencil of central rays, and the 


2y ¢2 

other, — 9° ms —- is the aberration arising 
m r 

from the spherical figure of the refracting surface. 

Thus our formula has at last assumed a very simple form, 
and is vastly preferable to Dr Smith’s for practice. 

This aberration is evidently proportional to the square 
of the semi-aperture, and to the square of the distance 9; 
but in order to obtain this simplicity, several quantities 
were neglected. ‘The assumption of the equality of AX to 

2 


e 
3, 8 the first source of crror. 
Me 


value of it would have been for it is really 


2ae? 
4a? +. & 
e? i : , 
= aX’ Iffor AX we cite its approximated value 
e” 2ae? 
a 4a? —* 
2a 
used this value would not much have complicated the cal- 
culus; but it did not occur to us till we had finished the 
investigation, and it would have required the whole to be 
changed. The operation in page 149, col. 2, par. 1, is an- 
other source of error. But these errors are very inconsi- 
derable when the aperture is moderate. They increase for 
the most part with an increase of aperture, but not in the 
proportion of any regular function of it; so that we cannot 
improve the formula by any manageable process, and must 
be contented with it. The errors are precisely the same 
with those of Dr Smith’s theorem, and indeed with those 
of any that we have seen, which are not vastly more com- 
plicated. + . 

As this is to be frequently combined with subsequent 
operations, we shorten the expression by putting 6 for 
m—1f,, mk & 

m* ( pare: ) , 
tion of the first refraction from the focal distance of an in- 
finitely slender pencil; and now the focal distance of re- 
fracted rays is f== 9 — 9°6. 

If the incident rays are parallel, 7 becomes infinite, and 


m—1,, é 
B >: 


To have 


” 
I we should have AX = 
we 2a — 


Then 9°é will express the aberra- 


. ' i 
But in this case k becomes = -, and 
a 


2 g2 
— 7 and 9° becomes 
Dn ss e” 
m os *3 = (2m — 1) ma’ 

ration of extreme parallel rays. 

We must now add the refraction of another surface. 

Lemma 2. If the focal distance AG be changed by a 
small quantity Gg, the focal distance AH will also be ehang- 
ed by a small quantity HA, and we shall have 

m: AG?: AH? = Gg: HA. 

Draw Mg, MA, and the perpendiculars Gi, Hk. Then, be- 
cause the sines of the angles of incidence are in a constant 
ratio to the sines of the angles of refraction, and the incre- 
ments of these small angles are proportional to the incre- 
ments of the sines, these increments of the angles are in the 
same constant ratio. Therefore 
we have the angle GMg to HM/ as m to I. 


ne 


(m — 1) 
This is the aber- 


Now Gg: Gi = AG: AM, 

and Gi: hk =m:-AG:HA, 
and hk : Hh = MA: AH; 
therefore Gg: Hh =m: AG?: AH?. 


The easiest and most perspicuous method for obtaining 
the aberration of rays twice refracted, will be to consider 


the first refraction as not having any aberration, and deter- ° 


mine the aberration of the second refraction. Then con- 


A much more accurate - 


ceive the focus of the first refraction as shifted by the aber- Tele e 


ration.. This will produce a change in the focal distance 
of the second refraction, which may be determined by this 
Lemma. 


Prop. II. Let AM, BN (fig. 10) be two spherical sur- 


Fig. 10. 


faces, including a refracting substance, and having their 
centres C and cin the line AG. Let the ray aA pass 
through the centres, which it will do without refraction. 
Let another ray mM, tending to G, be refracted by the first 
surface into MH, cutting the second surface in N, where it 
is farther refracted into NI. It is required to determine 
the focal distance BI. 

It is plain that the sine of incidence on the second sur- 
face is to the sine of refraction into the surrounding air as 
1 to m. Also BI may be determined in relation to BH, 


by means of BH, Na, Be, and ae in the same way that 


AH was determined in relation to AG, by means of AG, 
MX, AC, and m. 

Let the radius of the second surface be 8, and let e still 
express the semi-aperture (because it hardly differs from 
Na). Also let a be the thickness of the lens. Then ob- 
serve, that the focal distance of the rays refracted by the 
first surface (neglecting the thickness of the lens and the 
aberration of the first surface), is the distance of the radiant 
point for the second refraction, or is the focal distance of 
rays incident on the second surface. In place of r there- 


] ae 
fore we must take 9; and as we made k = g= pi order 
T 


to abbreviate the calculus, let us now make J = ea ; sand 


b 


1 1 1 ; 
Sct Gabe as we helugan’ @ roots . Lastly, in 


2. 2\ 42 
place of ¢ = 7 (#— ys make ’ = (— —_ 1)? 


2 aden 2 72 
—- — =(me ep EVE 
mo] 2 mM p /2 

Thus we have got an expression similar to the other; 
and the focal distance BI, after two refractions, becomes 
BIl=f—f? @. 

But this is on the supposition that BH is equal to 9, 
whereas it is really p— 9g? 6. This must occasion a 
change in the value just now obtained of BI. The source 


Ist, Because in the value 5 —_ > 


of the change is twofold. 7 


1 I 
we must put - — ——-_______, and because we must do the 
6 o9—gb—a 


‘ . ‘ds 
same in the fraction ~—-, In the second place, when the 
value of BH is diminished by the quantity 9% 4. a, BI will 
suffer a change in the proportion determined by the second 
Lemma. The first difference may safely be neglected, be- 
cause the value of @’ is very small, by reason of the co-effici- 


2 
é€ F F 
ent > being very small, and also because the variation 


bears a very small ratio to the quantity itself, when the true 
value of 9 differs but little from that of the quantity for 
which it is employed. The chief change in BI is that which 
is determined by the Lemma. Therefore take from BI the 
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~ variation of BH, multiplied by ids , which is very nearly 


mf? @ 
g° 
This being taken from f, leaves us for the value of BI, 
fF Pf (mt + 0). 
In this value f is the focal distance of an infinitely slen- 
der pencil of rays twice refracted by a lens having no thick- 


— e 
— 


*. The product of this multiplication is mf? 4 4. 


ness, @ pi is the shortening occasioned by the thickness, 


and f? (mé-+- @’) is the effect of the two aberrations arising 
from the aperture. 

{t will be convenient, for several collateral purposes, to 

exterminate from these formule-the quantities f, J, and 9. 

lL. 1l wi 

For this purpose, make = =—- —;. 


n a 


We have already 


_—— —§ 


“bh eer nat Now for 4 — : write — i, and we get 
ma mr 6/4 2 


1 1 
at rte Therefore ie oe ml (by construc- 


I 
tion, page 150, Prop. II.) becomes = pus ee +. “ 


m— 1 ] 


n'inr on n r 
This last value of ; 


der pencil twice refracted), viz. 


(the reciprocal of the focus of a slen- 


m— | 


+ > is the simplest 


that can be imagined, and makes # as a substitute for 


oo5 a most useful symbol, as we shall frequently find in 


the sequel. It also gives a very simple expression of the 
focal distance of parallel rays, which we may call the prin- 
cipal focal distance of the lens, and distinguish it in future 
by the symbol p; for the expression ; =" =~ : + , be- 
comes 5 = ae when the incident light is parallel. And 


this gives us another very simple and useful measure of f; 


1 L ,-4 , 1 em—1 , 1 
for ; becomes 5 Ose These equations, j miet ~ 


I i oh 1 


,» and ==-— 
J 


1 
" + - deserve thercfore to be made 


ery familiar to the mind. 

We may also take notice of another property of 2. It is 
half the radius of an isosceles lens, which is equivalent to 
the lens whose radii are a and 6; for suppose the lens to be 


a Ts 


; , bed 
isosceles, that is, a= 6; then 2 = ——-. Now the second 
a a 


@ is negative if the first be positive, or positive if the first 


Therefore =$—7=2F°_¢ +a_2 


be negative. 7 onli be. and 

L- 2 a 

age and n= > Now the focal distance of this lens 
i an 


1 4 
» and so is that of the other, and they are equi- 


valent. 
But, to proceed with our investigation, recollect that we 


ou 


iss] 


Therefore m § = 


no! 


2 
Happ ere tee ( sun 
m r m 
3 2 2 , 2 
(- —*) oI, And # was = ——— - (— m 2 +- “)S. 
a FP, m g /2 
Therefore f*(mé + 6’), the aberration (neglecting the thick- 
ew" | ee Ua 
gp/2 
If we now write for k, J, and 9, their values as deter- 
mined above, performing all the necessary multiplications, 
and arrange the terms in such a manner as to collect in one 
sum the co-efficients of a, n, and 7, we shall find four terms 
for the value of mé, and ten for the value of @. The four 
are destroyed by as many with contrary signs in the value 
of #, and there remain six terms to express the value of 
mé +- 4’, which we shall express by one symbol qg; and the 
equation stands thus : 


ness of the lens), is f* 


nu 


=e 2m? +m m+-2 , 3m? +m 4m+4 

Adliwete New eriniiedt an . rm S*”*~=<—téis 
3m -+ 2\ e 

tora) 


The focal distance therefore of rays twice refracted, 


reckoned from the last surface, or BI, corrected for aber- , 


ration, and for the thickness of the lens, is f—f? es Sf? 


consisting of three parts, viz. f, the focal distance of central 
rays; f? 
and f? g, the aberration. 

The preceding formula appears very complex, but is of 
very easy management, requiring only the preparation. of 
the simple numbers which form the numerators of the frac- 
tions included in the parenthesis. When the incident rays 
are parallel, the terms vanish which have r in the denomi- 
nator, so that only the first three terms are used. 

We might here point out the cases which reduce the 
aberration expressed in the formula last referred to, to no- 
thing; but as they can scarcely occur in the object-glass. of 
a telescope, we omit it for the present, and proceed to the 
combination of two or more lenses. 

Lemma 3. If AG be changed by a small quantity Gg; 
BI suffers a change It, and Gg: li = AG*: BI’. For it is 
well known that the small angles GMg and INé are equal ; 
and therefore their subtenses GA, In are proportional to 
MG, NI, or to AG, AI nearly, when the aperture is mo- 
derate. Therefore we have (nearly) 

Gk:In : AG : BI, 

In : 1c = AM : BL 

Gg:Gk= AG : AM, 
Therefore Gg: li = AG?: BI’. 


the correction for the thickness of the lens; 


Prop. III. To determine the focal distance of rays re- 
fracted by two lenses placed near to each other on a com- 
mon axis. 

Let AM, BN (fig. 11) be the surfaces of the first lens, 
and CO, DP be the surfaces of the second, and let B be 
the thickness of the ' 
second lens, and 6 
theintervalbetween = x)... p 
them. Let the ra- « L_| rors s ———— 
dius of the anterior OE EY Be sIOETT © 
surface of the se- 
cond lens be a’, and 
the radius of its posterior surface be &. Let m’ be to I as 
the sine of incidence to the sine of refraction in the sub- 
stance of the second lens. Lastly, let _p’ be the principal 
focal distance’ of the second lens. Let the extreme or mar- 
ginal ray mect the axis in L after passing through both 
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the thickness and distance till the end of the process. When T 
we apply it, we shall find that it chicfly affects the final focal 
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Telescope. lenses, so that DL. is the ultimate focal distance, reckoned 
——~-—” from the last surface. 


But because CI is really less than f, by the quantity ma oF 


It is plain that DL may be determined by means of a’, 
b!, m', p’, and Cl in the same manner that BI was deter- 
mined by means of a, 6, m, p, and AG. 


The valuc of BI is f— ma of g. Take from this 


2 
the interval 6, and we have CI = f — mae —b—f* 9. 


2 
Let the small part — ma _ —d— f* ¢ be neglected for 


the present, and let Cl be supposed = f: As we formed 
9, f, and g, by means of a, b, m, n, and 7, let us now form 
9’, f', and q’, for the second lens, by means of a’, b', m', n! 


= a4 a and 7’; then 9’ will be the focal distance of a 
a wy’ P 

slender pencil refracted by the first surface, f will be the focal 
distance of this pencil after two refractions, and gq’ will be 
the co-efficient of the aberration, neglecting the thickness 
and interval of the lenses. 


"2 
Proceeding in this way, DL will be = f’— m6 a — fq. 


2 


+ 3+ fq’, we must (by Lemma 3) subtract the product 
#2 
of this quantity, multiplied by 7 (which is nearly), from 
12 
tf ? mors Pq. 
By this process we shall have 
ma, 6 , més ; 
DL=f'—f"(2e +35 + Fe) P72 + 9). 

The first term f" of this valuc of DI is the focal dis- 
tance of a slender pencil of central rays refracted by both 
lenses, neglecting their thickness and distance ; the second 

' 
term, —f? (= 4 #7 + mn) is the correction necessary 
for thesc circumstances ; and the third term, — f?(q + 9’), 
is the correction for the aperture 2e. And it is evident that 
7 is a formula precisely similar to g, containing the same 
number of terms, and differing only by the m’, a’, n', and 7’, 
employed in place of m, a, n, and 7. 

It is also evident, that if there be a third lens, we shall 
obtain its focal distance by a process precisely similar to 
that by which we obtained DL; and so on for any number 
of lenses. 

Thus have we obtained formule by which the foci of rays 
are determined in the most gencral terms, and in such a 
manner as shall point out the connection of the curvatures, 
thicknesses, and distances of the lenses, with their sphcrical 
aberrations, and with the final aberration of the compound 
lens, and give the aberrations in separate symbols, so that 
we can treat them by themselves, and subject them to any 
conditions which may enable us to correct one of them by 
another. 

We also see in general, that the corrections for the thick- 
ness and distance of the lenscs are exhibited in terms which 
involve only the focal distances of central rays, and have 
very little influence on the abcrrations, and still less on the 
ratio of the aberrations, of the different lenses. This is a 
most convenient circumstance ; for we may neglect them 
while we are determining q and gq’, and in determining the 
ratio of the focal distances of the several lenses, on which 
the correction of the chromatic aberration chiefly depends. 
Therefore, in the construction of a compound lens for unit- 
ing the different colours, we may neglect this correction for 


distance, making it somewhat longer, but has hardly any 
influence either on the chromatic or spherical abcrration. 
We do not hesitate to say, that the final formule here given 
are abundantly accurate, while they are vastly more ma- 
nageable than those employed by Euler or D’Alembert. 
We have calculated trigonometrically the progress of the 
rays through one of the glasses, which will be given as an 
example, giving it a very extravagant aperture, that the er- 
rors of the formula might be very remarkable. We found 
the real aberration exceed the aberration assigned by the 
formula by no more than 5th part, a difference which is 
quite insignificant. The process here given derives its sim- 
plicity from the frequent occurrence of harmonic proportions 
in all optical theorems. This enabled M. Clairaut to em- 
ploy the reciprocals of the radii and distances with so much 
simplicity and generality. 

We consider it as another advantage of M. Clairaut’s me- 
thod, that it gives, by the way, formule for the more ordi- 
nary questions in optics, which are of wonderful simplicity, 
and most easily remembered. The chief problems in the 
elementary construction of optical instruments relate to the 
focal distances of central rays. This determines the focal 
distances and arrangement of the glasses. All the rest may 
be called the refinement of optics; teaching us how to avoid 
or correct the indistinctness, the colours, and the distortions, 
which are produced in the images formed by these simple 
constructions. 

Let m be to 1 as the sine of incidence to the sine of re- 
fraction ; let a and b be the radii of the anterior and pos- 
terior surfaces of a lens; let 7 be the distance of the ra- 
diant point, or the focus of incident central rays, and f the © 
distance of the conjugate focus ; and let p be the principal 
focal distance of the lens, or the focal distance of parallel 


rays. Make — equal too —F5 let the same letters a’, U, 


r’, &c. express the same things for a second lens; and a", b”, 
r', &c. express them fora third; and soon. Then we have 
1 m—1 ,1 1 m—1,1~-1 ~~ m’—1,-1 ,' 

= + —; a> Le 3 ee To he 
f n pit f yon n r 
Therefore, when the incident light is parallel, andr infinite, 
m—l 1 m—l 1. m’—1 

5 SS ee pe ee ei. 

n Pp a! pn n" 
And when several lenses arc contiguous, so that their in- 
1 
f 


I ' 
first lens, becomes —, belonging to the second, we have 


— 
— 


] 
we have-= 
P 


tervals may be neglected, and therefore =, belonging to the 


1 rt te ee 
Po a 0) rT” Dp r° 
] ] m—l , m—1 1 List) 108 liga 
ae nl! + n aiiagele leas » 
3 1 m’—1 , w’—1 , m—1 


Ce ee Se 

A + n + n he eso gee ih r 

Nothing can be more easily remembered than these for- 
mulz, how numerous soever the glasses may be. 

Having thus obtained the necessary analysis and formula, 
it now remains to apply them to the construction of achro- 
matic lenses, in which it fortunately happens that the em- 
ployment of several surfaces, in order to produce the union 
of the differcntly refrangible rays, enables us at the same 
time to employ them for correcting each other’s spherical 
aberration. 

A white or compounded ray is separated by refraction 
into its component coloured rays, and they are diffused over 
asmall angular space. Thus it appears, that the glass used 
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jope. by Sir Isaac Newton in his experiments diffused a white 


ray, which was incident on its posterior surface in an angle 
of 30°, in such a manner that the extreme red ray emerged 
into air, making an angle of 50° 211 with the perpendicu- 
lar ; the extreme violet ray emerged in an angle of 51° 
15%’; and the ray which was in the confines of green and 
blue, emerged in an angle of 50° 484’. If the sine of the 
angle 30° of incidence be called 0-5, which it really is, the 
sine of the emergence of the red ray will be 0°77, that of 
the violet ray will be 0°78, and that of the intermediate ray 
will be 0-774, an exact mean between the two extreines. 
This ray may therefore be called the mean refrangible ray, 
and the ratio of 774 to 50, or of 1°55 to 1, will very pro- 
perly express the mean refraction of this glass; and we 
have for this glass m= 1:55. The sine of refraction, bcing 
measured on a scale of which the sine of incidence occu- 
pies 100 parts, will be 154 for the red ray, 155 for the mean 
ray, and 156 for the violet ray. This number, or its ratio 
to unity, is commonly taken to represent the refractive 
power of the glass. There is some impropriety in this, un- 
less we consider ratios as measured by their logarithms ; for 
if m be I, the substance does not refract at all. The refrac- 
tive power can be properly measured only by the refraction 
which it produces; that is, by the change which it makes 
in the direction of the light, or the angle contained be- 
tween the incident and refracted rays. If two substances 
produce such deviations always in one proportion, we should 
then say that their refractive powers are in that proportion. 
This is not true in any substances; but the sines of the 
angles contained between the refracted ray and the per- 
pendicular, are always in one proportion when the angle of 
incidence in both substances is the same. This being a 
cognisable function of the real refraction, has therefore been 
assumed as the only convenient measure of the refractive 
powers. Although it is not strictly just, it answers ex- 
tremely well in the most usual cases in optical instruments. 
The refractions are moderate, and the sines are very nearly 
as the angles contained between the rays and the perpen- 
dicular ; and the real angles of refraction, or deflections of 
the rays, are almost exactly proportional to m—1. The 
most natural and obvious measure of the refractive powers 
would therefore be m—1. But this would embarrass some 
very frequent calculations; and we therefore find it best, 
on the whole, to take m itself for the measure of the refrac- 
tive power. 

The separation of the red, violet, and intervening rays, 
has been called dispersion ; and although this arises merely 
from a difference of the refractive power in respect of the 
different rays, it is convenient to distinguish this particular 
modification of the refractive power by a name, and we call 
it the dispersive power of the refracting substance. 

It is susceptible of degrees; for a piece of flint-glass will 
refract the light, so that when the sine of refraction of the 
red ray is 77, the sine of the refraction of the violet ray is 
nearly 783; or if the sine of refraction of the red ray, mea- 
sured on a particular scale, is 1-54, the sine of refraction of 
the violet ray is 1:57. The dispersion of this substance, 
being measured by the difference of the extreme sincs of 
refraction, is greater than the dispersion of the other glass, 
in the proportion of three to two. 

But this alone is not a sufficient measure of the absolute 
dispersive power of a substance. Although the ratio of 
1-54 to 1-56 remains constant, whatever the real magnitude 
of the refractions of common glass may be, and though we 
therefore say that its dispersive power is constant, we know 
that by increasing the incidence and the refraction, the 
absolute dispersion is also increased. Another substance 
shows the same properties, and in a particular case may 
produce the same dispersion; yet it has not for this sole 
reason the same dispersive power. If indeed the incidence 


and the refraction of the mean ray be also the same, the 
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dispersive power cannot be said to differ; but if the inci- Telescope. 
dence and the refraction of the mean ray be less, the dis- “~~~” 


persive power must be considered as greater, though the 
actual dispersion be the same ; because if we increasc the 
incidence till it becomes equal to that in the common glass, 
the dispersion will now be increased. The proper way of 
conceiving the dispersion therefore is, to consider it as a 
portion of the whole refraction; and if we find a substance 
making the same dispersion with half the general refraction, 
we must say that the dispersive quality is double, because 
by making the refraction equal, the dispersion will really b 
double. . 
If therefore we take dm as a symbol of the separation of 


‘ dm. 
the extreme rays from the middle ray, er the natural 


h 


measure of the dispersive power. 

It is not unusual for optical writers to take the whole 
separation of the red and violet rays for the measure of the 
dispersive power, and to compare this with the refracting 
power with respect to one of the extreme rays. But it is 
surely better to consider the mean refraction as the mea- 
sure of the refracting power ; and the deviation of either of 
the extremes from this mean is a proper enough measure of 
the dispersion, being always half of it. It is attended with 
this convenience, that being introduced into our computa- 
tions as a quantity infinitely small, and treated as such for 
the ease of computation, while it is really a quantity of sen- 
sible magnitude, the errors arising from this supposition 
are diminished greatly by taking one half of the deviation 
and comparing it with the mean refraction. This method 
has, however, this inconvenience, that it does not exhibit 
at once the refractive power in all substances respecting 
any particular colour of light; for it is not the ray of any 
particular colour that suffers the mean refraction. In com- 
mon glass it is the ray which is in the confines of the yel- 
low and blue, in flint-glass it is nearly the middle blue ray, 
and in other substances it is a different ray. These cir- 
cumstances appear plainly in the different proportions of 
the colours of the prismatic spectrum exhibited by differ- 
ent substances. This will be considered afterwards, being 
a great bar to the perfection of achromatic instruments. 

The way in which an achromatic lens is constructed is, 
to make use of a contrary refraction of a second lens to 
destroy the dispersion or spherical aberration of the first. 


The first purpose will be answered if om be equal to 


dan! ’ , 
aig For, in order that the different coloured rays may 


be collected into one point by two lenses, it is only neces- 
l , 
sary ae the reciprocal of the focal distance of rays re- 


fracted by beth, may be the same for the extreme and 


' m dm — 1 m! dm’ — 1 
mean rays, that is, that a a 


n! 
m— 1 Hi Vi 1 
ee ee 


U ’ 
which must happen if - + = be = 0, or a =— 
6 


1 ; ‘ 
+. = be of the same value with 


dm! F : ‘ 
——. This may be seen in another way, more comprehensible 
n 


by such as are not versant in these discussions. In order 
that the extreme colours which are separated by the first 
lens may be rendered parallel by the second, we have 
shown already that » and 7’ are proportional to the radii 
of the equivalent isosceles lenses, being the halves of these 
radii. In these small refractions they are therefore in- 
versely proportional to the angles formed by the surfaces 
U 
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Telescope. at the edges of the lenses: m' may therefore be taken for 
“——.—" the angle of the first lens, and 2 for that of the seeond. 


Now the small refraction by a prism whose angle (also 
small) is 7’, is (m—1)n. The dispersive power being 
now substituted for the refractive power, we have for this 
refraction of the prism dm x n'.. This must be destroyed 
by the opposite refraction of the other prism dm’ Xx n. 


d. dm ’ 
Therefore dm X n'=dm' X n, or = ™. In like 


=—- Fa 


«a GI 
manncr, this effect will be produced by thrce lenses if = 


Pet Ww 
a + = be = 0, &c. 


Lastly, the errors arising from the spherical figure, whieh 
we expressed by — R*® (q +- 9’), will be eorreeted if g 4+ 9’ 
be=0. Weare thercfore to discover the adjustments of 
the quantities employed in the preeeding formule, which will 
insure these conditions. It will render the process more 
perspieuous if we colleet into onc view the signifieations of 
our various symbols, and the principal equations whieh we 
are to employ. 

1. The ratios to unity of the sines of mean 
incidenee in the different media are............ 

2. The ratio of the differences of the sines 


seeaney Fi’, ails 


dm 
Gh BEE RECT SS serena « vieraascragit aia aan Bnet eitiie nal Vy = = Ue 
dm 
3. Se ed PI RG =e. 
m — I 
A, The radii of the surfaces .......... a,b; a’, W’; al’, b". 
5. The prineipal focal distanees, or the focal 
distances of parallel central rays ..........s.ceseees ipap sp 
6. The focal distanee of the eompound lens.........+++ 
7. The distance of the radiant point, or of 
the focus of incident rays on each lens .........00+0 Rta" 
8. The foeal distance of the rays refracted 
by emehuliens:... s<camems ee eee Ee Ke pf". 


9. The focal distance of rays refraeted by 
the eompound lens sale 
10.. The half breadtliof the deme. bse. cw. caves .e+asesie e. 


Also the following subsidiary values : 
1 Cte ky blood Ll. ole 1 
i ae ee a 
9. re (ee m+2 3m +m _ 
m \n? an? an rn* 
A (m +1 3m +. 2\ 
ee ) + ar ) > And q and ¢ must be formed 


in the same manner from m’, a’, n’, 7’; and from nm”, a", 
n’’, r’, as q is formed from m, a, n, 7. 
3. Also because in the ease of an object-glass, 7 is infi- 


P 1 
nitely great, the last term - in all the values of = — 


Fel Catt 


y ' 
a will vanish, and we shall also have F — P. 


m—! m—] 


—_———- 


Therefore in a double object-glass es = 
Ne n! 
a tT ged 
pty 
m!’ — | 
nr" 


HM || 


; ‘ 1 
And triple object-glass — — 
in a triple object-glass P= aT + 
PAA pI J 1 
Se 
Also, in a double object-glass, 
aberration requires g +7/=v. 


And a triple object-glass requires g +. G+tq’xreu. 


the correction of spherical 


For the whole error is multiplied by F*, and by 1 &; and 
therefore the equation which eorreets this error may be di- 
vided by F? 4 e’. . 

The equation in the 14th line from the bottom of the 
column, giving the value of g, ¢’, g", may be much simpli- 
fied as follows: In the first place, they may be divided by 
m, m', or m”, by applying them properly to the terms within 
the parenthesis, and expunging them from the denominator 


en) el —— ee ‘ 
of the general factors e 1k This does 


m 


i 
m 
not alter the values of g, g’, and q’. In the second place, 
the whole equations may afterwards be divided by m!’ — 1. 
Sn ey ae q 
This will give the values of wba 
which will still be equal to nothing if g 4 9’ + 9" be equal 

to nothing. 


sere mm’ 
This division reduces the general factor 


—l 

7 of ¢ to 
1 oe Pe 

a And in the equation for g we obtain, in place of the 


m— | m— 1 
m' — | 
also be the faetor of the value of ¢’ when the third lens is 
of the same substance with the first, as is generally the 
ease. And, in the third place, since the rays incident on 
the first lens are parallel, all the terms vanish from the 


general factor , the factor ,or ¢. ° This will 


value of g in which 2 is found, and there remain only the 


2 me 

. m m +m ,m+t_2 

first three, viz. = tL. 
n an* an 


Performing these operations, we have 


qg =0(5 2m 4+ 1 nt *)5 
ee man } 2 
g (3 2m'+1 mm 4+2  38m't+1  (4m’'+1) 
ee | n— aln'® © man’ © pn? mara 
3’m +. 2\ e? 
mrp) ) a 
gq’ _ fm? 2m+1, m42  8m41  (4m41) 
a= (ete + a tl mtal'y nt 
3m + 


2\ e? 

mira} 2 
Let us now apply this investigation to the construction 
of an object-glass ; and we shall begin with a double lens. 


Construction of a Double Achromatic Object-glass. 


Here we have to determine four radii, a, 6, a’, and 0’. 
Make x = 1. This greatly simplifies the calculus, by ex- 
terminating n from all the denominators. This gives for 


on Lt, em! . dm’ 
the equation a y= 0, the equation dm + a= 0, 
dn! 1 dm 
OF dies? ee —- ond ao “ys 
n - dni = —%: Also we have 


7, the focal distanee of the light incident on the second 


lens, the same with the principal focal distance p of the 

first lens (neglecting the interval, if any). Now ee 

which in the present case is = m-——1. Also ys is =—4 
P 


qv —y, eva 2 


Pp = m—1—u (m!— ban. 


Make these substitutions in the values of —%— and 


2 —— 


7 
m1? 28d we obtain the following equation. 


Teles 
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s c(2m + 1) 4 ce(m Z 2) - = ue or = 1) 
a ma a 

u(m’ +. 2) Aw(m! + 1)(m—1) 

ap NE Metal) ee 


u(3m! + 2)(m—1)? _ 0 
—— 7 
Arrange these terms in order, according as they are fac- 


a Ae ” 
tors of a? a? qf qe OF independent quantities. It puts on 
this form : 


cla Se I 
(OE) em $15 


= {v8 (amr $1) — OE DOD A ont at 


m’ 


u(m +2), 1 


an! ; al 


(3m 4-1) (m — 1) —wime — 2Om FF — IN, 


Let A be the co-efficient of 1 B that of & C that of ~ 
a a a 


D that of : 


ay? 
al 


, 
that is, let A bes Ke F®), B= c(2m + 1), one, 


and E the sum of the independent quantity ; 


D = w? (2m! +. gat Wott Di@ow dl) and E = cm* 


m 4 


+ a? (3m! +- 1) (m— 1) —u?m? — u(3m! + 2)(m— ue 


m 
Our final equation becomes 


The co-efficients of this equation, and the independent 
quantity, are all known, from our knowledge of m, m’, dm, 
dm’ ; and we are to find the values of @ and a’, and from 
them, and 2 = I, to find the values of 6 and &. 

But it is evidently an indeterminate equation, because 
there are two unknown quantities, so that there may be an 
infinity of solutions. It must be rendered determinate by 
means of some other conditions to which it may be sub- 
iected. These conditions must depend on some other cir- 
cunistances, which may direct our choice. 

One circumstance occurs to us which we think of very 
great consequence. In the passage of light from one sub- 
stance to another, there is always a considerable portion 
reflected from the posterior surface of the first and from 
the anterior surface of the last ; and this reflection is more 
copious in proportion to the refraction. This loss of light 
will therefore be diminished by making the internal sur- 
faces of the lenses to coincide, that is, by making b = a’. 
This will be attended with another advantage. If we put 
between the glasses a substance of nearly the same refract- 
ing power, we shall not only completely prevent this loss 
of light, but we shall greatly diminish the errors which 
arise from an imperfect polish of the surfaces. We have 
tried this, and find the effect very surprising. The Jens 
being polished immediately after the figure has been given 
it, and while it was almost impervious to light by reason of 
its roughness, which was still sensible to the naked eye, 
performed as well as when finished in the finest manner. 

This condition, by taking away one refraction, obliges 
us to increase those which remain, and therefore increases 
the spherical aberrations. And since our formule do not 
fully remove those (by reason of the small quantities ne- 
glected in the process), it is uncertain whether this condi- 
tion be the most eligible. We have, however, no direct 
argument to the contrary. 

Let us see what determination this gives us. 
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fore moat 1. Therefore, in our final equation, 
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I 2 , I 1 ' Hi 
put — = 1 in place of = and — — 1 in place of - 


A—C B+4D—2 
a 


and it becomes a ’ +E+4+D—C=0. 
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Thus have we arrived at a quadratic equation, where . 


is the unknown quantity. It has the form pa? + gz + r= 0, 
where p= A—C,g= 2C—B—D,r=E+D—C 


anda = 5 
a 


Divide the equation by p, and we have x* + ae z: 


=0. Makes =3 and é¢= 7 and we have a? 4. sx +t=0. 


‘aig 1 aS 
This gives us finally rr $ds=EV} PF —t. 
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This value of 3 is taken from a scale of which the unit is 


half the radius of the isosceles lens which is equivalent to 
the first lens, or has the same focal distance with it. We 


ay yl 
must then find (on the same scale) the value of 6, viz. “_ lip 
which is also the value of a’. Having obtained a’, we must 


~ 
find b' by means of the equation z= — “s and therefore 


a Dut See: 
b n 


nL a Therefore 3 = a um - 


Dag. 

u—l. 

Thus is our object-glass constructed; and we must de- 
termine its focal distance, or its reciprocal P: This is 
= m—1—u (m' —1). 

All these radii and distances are measured on a scale of 
which ” is the unit. But it is more convenient to mea- 
sure every thing by the focal distance of the compound ob- 
ject-glass. This gives us the proportion which all the dis- 
tances bear to it. Therefore, calling P unity, in order to 


oe 'E : 
obtain 3 on this scale, we have only to state the analogy 


m—1—u(m’—1):1= AR and A is the radius of 


our first surface measured on a scale of which P is the unit. 
If, in the formula which expresses the final equation for 


1 wre 
-, the value of ¢ should be positive, and greater than 4 s?, 
a 


the equation has imaginary roots; and it is not possible, 
with the glasses employed and the conditions assumed, to 
correct both the chromatic and spherical aberrations. 

If ¢ is negative and equal to 1s, the radical part of the 


; ! ie ; 
value is = 0, and-=—4s. But if it be negative or po- 
a 


sitive, but less than }s*, the equation has two real roots, 
which will give two constructions. That is to be preferred 
which gives the smallest curvature of the surfaces ; be- 
cause, since in our formule which determine the spherical 
aberration, some quantities are neglected, these are always 
greater when a large arch (that is, an arch of many de- 
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Telescope. grees) is employed. No radius should be admitted which 


is much less than one third of the focal distance. 
This process will be made plain by an example. 
Experiments have shown, that in common crown-glass 
the sine of incidence is to the sine of refraction as 1°526 is 
to 1, and that in the generality of flint-glass it is as 1-604 


to 1. Also that be = 06054 = uw. Therefore m— 1 
am 


a | 
2 0526; mw’ — 10608 oe 
m —1 


these numbers we can compute the co-efficients of our final 
equation. We shall find them as follows : 
A=2:012, B= 3°529, C=1:360, D = — 0526, E=1°8659. 
‘The general equation (p. 155, col. 1, line 16), when sub- 
jected to the assumed coincidence of the internal surfaces, 
ees eel es +E4+D—C=0. A—Cis 
a 
= 0652, B + D—2C is = 0-283, and E + D—-C is 
= — 0-020; and the equation with numerical co-efficicnts 


= 087086. By 


et-49) ORs 
is f iy EE 0-620 = 0, which corresponds to the 
a a 
equation px® + gz +7r=0. We must now make s = : 
0-283 , 0:02 ; 
= =U =— = ae — UVS0T. 
= 0653 = 0-434, and ¢ p = 6652 0-030 This 
‘ ‘ 0°43: 
gives us the final quadratic equation = — — — 0:0307 
= 0. To solve this, we have — $s = 0:217, and 1s? 
= — 00471. From this take ¢, which is = — 0°0307 (that 


is, to 0:0471 add 0:0307), and we obtain 0:0778, the square 
root of which is = 0°2789. Therefore, finally, == 0:2170 


=t& 0:2789, which is either 0°4959 or —0:0619. It is plain 
that the first must be preferred, because the second gives a 
negative radius, or makes the first surface of the crown- 
glass concave. Now as the convergence of the rays is to 
be produced by the crown-glass, the other surface must be- 
come very convex, and occasion great errors in the com- 
puted aberration. We therefore retain 0°4959 for the 


= 20166. 


1 1 
value of a and a = 04959 
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To obtain b, use the equation t=a7 1, which gives 


; = — 0:5041, and therefore a convex surface. Therefore 
] 

v= o5041 = 1:9837 

a’ is the same with 0, and ~ = — 05041. 

To obtain 0/, use the cquation a = se +u. Now 
a 
1 

u = 0°6054, and ia 0504]. The sum of these is 

0°1013 ; and since it is positive, the surface is concave. 
1 “ 


Lastly, 3 = m— 1—u(m—1) = 01603, and P 
] 
Now to obtain all the measures in terms of the focal dis- 


tance P, we have only to divide the measurcs already found 
by 6-2383, and the quotients are the measures wanted. 


2-0166 r 
aap es, 


0°2383. 


Therefore a= 


1-9837 
eee ee (SHG 
b= 55353 — 0:31798, 
d= -- = — 0°31798, 
<= ll = 1-5825, 
2383 
Pee sae 


If it be intended that the focal distance of the object- 
glass shall be any number # of inches or feet, we have only 
to multiply each of the above radii by 7, and we have their 
lengths in inches or feet. 

Thus we have completed the investigation of the con- 
struction of a double object-glass. Although this was in- 
tricate, the final rcsult is abundantly simple for practice, 
especially with the assistance of logarithms. The only 
troublesome thing is the preparation of the numerical co-ef- 
ficients A, B, C, D, E of the final equation. Strict atten- 
tion must also be paid to the positive and negative signs of 
the quantities employed. 

We might propose other conditions. Thus it is natural 
to prefer for the first or crown-glass Jens such a form as shall 
give it the smallest possible aberration. This will require 
a small aberration of the flint-glass to correct it. Buta 
little reflection will convince us that this form will not be 
good. ‘The focal distance of the crown-glass must not ex- 
ceed one third of that of the compound gluss ; these two 
being nearly in the proportion of di'— dm to dm'. 'There- 
fore if this form be adopted, and a be made about }th of 4, 
it will not exceed 3th of P. Therefore, although we may 
produce a most accurate union of the central and marginal 
rays by opposite aberrations, there will be a considerable 
aberration of some rays which are between the centre and 
the margin. 

It is absolutely impossible to collect inte one point the 
whole rays (though the very remotest rays are united with 
the central rays), except in a very particular case, which 
cannot obtain in an object-glass ; and the small quantities 
which are neglected in the formula which we have given 
for the sphcrical aberration, produce errors which do not 
follow any proportion of the aperture that can be ex- 
presscd by an equation of a manageable form. When the 
aperture is very large, it is better not to correct the aberra- 
tion for the whole aperture, but for about 4ths of it. When 
the rays corresponding to this distance are made to coincide 
with the central rays by means of opposite aberrations, the 
rays which are beyond this distance will be united with 
some of those which are nearer to the centre, and the whole 
diffusion will be considerably diminished. Dr Smith has 
illustrated this in a very perspicugus manner in his theory 
of his Catoptric Microscope. 

But although we cannot adopt this form of an objcct-glass, 
there may be other considerations which may lead us to 
prefer some particular form of the crown-glass, or of the 
flint-glass. We shall therefore adopt our general equation 
: =a = = = + E= 0 to this condition. 

Therefore let 4 express this selected ratio of the two radii 
of the crown-glass, making 5, =k (remembering always that 


a is positive and & negative in the case of a double convex, 
and / is a negative number). 


: . ne 1 hk 
With this condition we have = — ad But when we make 


ba 
m the unit of our formula of aberration, ; = Ja There- 
a 
Live l 1 
(ee * La , L 
fore —s and iat pay o Now substitute this for 


'? : 
— in the general equation, and change all the signs (which 


still preserves it = 0), and we obtain 
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By this equation we are to find ze oF the radius of the 


auterior surface of the flint-glass. The equation is of 
this form pz? + gx + r= 0, and we must again make 
| am q and ¢= a 
Pp 

A 


et 


D ] B 
Therefore s = ce and t= ax —, 


BE). Then, finally, 


1 POOL. | 
a= —tsrbvViek 7, 


It may be worth while to take a particular case of this 
condition. Suppose the crown-glass to be of equal con- 
vexities on both sides. This has some advantages: we can 
tell with precision whether the curvatures are precisely 
equal, by measuring the focal distance of rays reflected back 
from its posterior surface. These distances will be precisely 
equal. Now it is of the utmost importance in the construc- 
tion of an object-glass which is to correct the spherical 
aberration, that the forms be precisely such as are required 
by our formule. 


In this case of a lens equally convex on both sides : is 


1 
=—j= 5 Substitute this value for = in the general 
—. oe: ee ee 2 A A 
equation » Cone tnk -+ E=0, and then a= 53 


"4 becomes : . Now change all the signs, and we have = 


A,B 
os Eine Z +g =°9, by which we are to finda’, This 


a’ 
. 1360 0-526 —0°526 
i b — —— — 0°6044=0. = 
in numbers is —— = Thens 360 
— 0°6044 
= 03867, and ¢ 4 —~T360 =—=— 0-4444:, Then iw $ . 


= 01933; 4 s? = 00374; and V7iS*'—ét= — 06941; 
1 
so that a= 0°1933 = 06941. This gives two real roots, 


viz. 0°8874, and — 0°5008. If we take the first, we shall 
have a convex anterior surface for the flint-glass, and con- 
sequently a very deep concave for the posterior surface. 
We therefore take the second or negative root — 0°5008. 


We find > as before, by the equation . = ho +u= 


b! 
0-1046, which will give a large value of 2’. 
We had d == i 
a. 2 
1 1 
and Pi ted 


1 
and Pp is the same as in the former case, viz. 0°1603. 


Having all these reciprocals, we may find a, , a’, b', and 
P; and then dividing them by P, we obtain finally 


er - 0°3206, 
b = — 0.3206, 
a = — 0°3201, 
, 1°533, 
Y= l- 


By comparing this object-glass with the former, we may 
remark, that diminishing a a little increases 6, and in this 
respect improves the lens. It indeed has diminished J’, 
but this being already considerable, no inconvenience at- 


tends the diminution. 
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But we learn, at the same time, Telescope. 


that the advantage must be very small; for we cannot di- “~~ 


minish @ much more, without. making it as small as the 
smallest radius of the object-glass. This proportion is 
therefore very near the maximum, or best possible ; and 
we know that in such cases even considerable changes in 
the radii will make but small changes in the result: for 
these reasons we are disposed to give a strong preference 
to the first construction, on account of the other advantages 
which we showed to attend it. 

As another example, we may take a case which is very 
nearly the general practice of the London artists. The 
radius of curvature for the anterior surface of the convex 
crown-glass is 4ths of the radius of the posterior surface, so 


that h = 4. This being introduced into the determinate 
equation, gives 

a = § 0°2938, a’ = — 0°3448, 

6b = — 03526, oO « 1:1474. 


As another condition, we may suppose that the second 
or flint-glass is of a determined form. 
This case is solved much in the same manner as the 


former. Taking / to represent the ratio of a’ and b’, we 
I ‘ ; ; F 
have e abr ee This value being substituted in the 
a —h 


a Ae B Oe 8 , 
general equation oy Seago E = 0, gives us 


A, B C D 


Dinhe coder Oise kee 


G—Ay lA This gives for 


i 


B 
the final equation 2° + sx +¢=0,s= 7 and ¢ = “4 
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We might here take the particular case of the flint-glass 
being equally concave on both sides. Then, because - 
n 


: Ae 1 
= — u, and in the case of equal concavities = = — = 
a 


n! 
a ‘ 1 1 i se 
— u, it is sufficient to put — xe for rt This being done, 


: A B Cu? Du ze 
the equation becomes oe + ee + “a+ E.= 0. 


we B 1 - 2 
This gives 5 = me andi = age (*Pay tee +E). 

We imagine that these cases are sufficient for showing 
the management of the general equation; and the ex- 
ample of the numerical solution of the first case affords 
instances of the only niceties which occur in the process, 
viz. the proper employment of the positive and negative 
quantities. 

We have oftener than once observed, that the formula 
is not perfectly accurate, and that in very large apertures 
errors will remain. 
obtained the form of a compound object-glass, to calculate 
trigonometrically the progress of the light through it; and 
if we find a considerable aberration, either chromatic or 
spherical, remaining, we must make such changes in the 
curvatures as will correct it. We have done this for the 
first example; and we find, that if the focal distance of 
the compound object-glass be 100 inches, there remains 
of the spherical aberration nearly A,th of an inch, and the 
aberration of colour is over corrected above 3th of an inch. 
The first aberration has been diminished about six times, 
and the other about thirty times. Both of the remaining 
errors will be diminished by increasing the radius of the 
inner surfaces. This will diminish the aberration of the 
crown-glass, and will diminish the dispersion of the flint 


It is proper, therefore, when we have © 
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But indeed the remaining 
error is hardly worth our notice. 

It is evident to any person conversant with optical dis- 
cussions that we shall improve the correction of the spheri- 
cal aberration by diminishing the refractions. If we em- 
ploy two lenses for producing the convergency of the rays 
to a real focus, we shall reduce the aberration to th. 
Therefore a better achromatic glass will be formed of three 
lenses, two of which are convex and of crown-glass. ‘The 
refraction being thus divided between them, the aberrations 
are lessened. ‘There is no occasion to employ two concave 
lenses of flint-glass; there is even an advantage in using 
one. The aberration being considerable, less of it will 
serve for correcting the aberration of the crown-glass, and 
therefore such a form may be selected as has little aberra- 
tion. Some light is indeed lost by these two additional 
surfaces; but this is much more than compensatcd by the 
greater apertures which we can venture to give when the 
curvature of the surface is so much diminished. We pro- 
ceed therefore to 


. 


The Construction of a Triple Achromatic Olject-glass. 


It is plain that there are more conditions to be assumed 
before we can render this a determinate problem, and that 
the investigation must be more intricate. At the same 
time it must give us a much greater variety of construc- 
tions, in consequence of our having more conditions neces- 
sary for giving the equation this determinate form. Our 
limits will not allow us to give a full. account of all that 
may be done in this method. We shall therefore content 
ourselves with giving one case, which will sufficiently point 
out the method of proceeding. We shall then give the 
results in some other eligible cases, as rules to artists by 
which they may construct such glasses. 

Let the first and second glasses be of equal curvatures 
on both sides; the first being a double convex of crown- 
glass, and the second a double concave of flint-glass. 

Still making the unit of our calculus, we have in the 


first place a= —b=—a'=U. Therefore = =— 
a v' 


1 1 
(-—3): or = —- =—l. Therefore the equation = 
dm dm" U il l 
+ ro ie r= 0 becomes «— 1+ aor {= Tl. 
Let us cal] this value w’. 
] it 1 
We 7 joi. * wrk ae 


1 1 1 1 : 
Ppt pty =m—m' + u'(m—1). And if we 


make m!—m = C, we shall have =—C+u(m—1). 


P 


Also <= m—15 
==’, 


The equality of the two curvatures of each lens gives 


op =m —1—(m'—1) = m— wl 


1 1 1 1 1 L 

a= oy Therefore =— 7 = —3= 52>: and 
1 1 1 1 

Ba qe t® 


Substituting these values in the cquation (page 154, col. 2, 
paragraph 4), we obtain the three formulzx, 


1. cm? — Je (2m + 1) + suet) 
2. — mA} (Qn! yo + (3m! +1)(m—1) 


2a! + l)(m—1) (Smt 2) (m — 1)? 


m m 
cu’? (2m. 1) cul (m + 2) ’ 
3. cu! 3m? — CGF a ate“ sis er — ecu” 


(3m 4 1) + Ace’u'(m + 1) 4 cc’*ul(3m 4-2) <a 


ma" m 
Now, arrange these quantities according as they are co- 


l 1 ‘ oe 
efficients of —, and of —, or independent quantities. Let 
qa” a 


1 : 
the co-efficient _ be A, that of — be B, and the inde- 
a a 


pendent quantity be C, we have 
! Wey) 
Ae ane B= cw? (2m + 1) — eat and 
2 


C=cm* + — +43 (2m' +1) + (8m'+ 1) (m—1) 


32 pce usm + 2) end fe a er 
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Our equation now becomes qa a +C—0. 


This reduced to numbers, by computing the values of the 
co-efficients, is io — £07 — 03257 = 0. 
a a 
This, divided by 1312, gives s = — 0°92, and ¢= — 
0-2482, — 2s = 046, $s? = 02116, and Ws —¢ 
= = 06781. 
And, finally, 5 = 046 — 06781. 


This has two roots, viz. 0°2181 and— 1:1381. The last 
would give a small radius, and is therefore rejected. 


Now, proceeding with this value of 2 and the = we get 


the other radius 0”, and then, by mcans of w’, we get the 
other radius which is common to the four surfaces. Then, 


I 
by — a c’, we get the value of P. 


The radii being all on the scale of which wu is the unit, 
they must be divided by P to obtain their value on the 
scale which has P for its unit. This will give us 

a= —% = — a = a, 


hi eH 3 5 
Oo = — 0°3046, 
P= 1- 


This is not a very good form, because the last surface 
has too great curvature. 

We thought it worth while to compute the curvatures 
for a case where the internal surfaces of the lenses coincide, 
in order to obtain the advantages mentioned on a former 
occasion. The form is as follows: , 

The middlc lens is a double concave of flint-glass ; the 
last lens is of crown-glass, and has equal curvatures on both 
sides. The following table contains the dimensions of the 
glasses for a variety of focal distances. The first column 
contains the focal distances in inches; the second contains 
the radii of the first surface in inches; the third contains 
the radii of the posterior surface of the first lens, and an- 
terior surface of the second; and the fourth column has the 
radii of the three remaining surfaces. 


. a. b, a’. b', a’, b". 
12 bar) 6°17 12:75 
24, 18:33 12°25 25°5 
36 21°S0 18°25 38:17 
48 36°42 24°33 50°92 
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P. a. bal. Bf, a", OM. 

60 A542 30°33 63:58 

72 5405 36-42 76:33 

84 63:5 425 89: 

96 712-6 A485 101-75 
108 81:7 54°58 114-42 
120 90°7 60°58 12717 


We have had an opportunity of trying glasses of this con- 
struction, and found them equal to any of the same length, 
although executed by an artist by no means excellent in 
his profession as a glass-grinder. This very circumstance 
gave us the opportunity of seeing the good effects of inter- 
posing a transparent substance between the glasscs. We 
put some clear turpentine varnish between them, which 
completely prevented all reflection from the internal sur- 
faces. Accordingly these telescopes were surprisingly bright; 
and although the roughness left by the first grinding was 
very perceptible by the naked eye before the glasses were 
put together, yet when joined in this manner it entirely 
disappeared, even when the glasses were viewed with a 
deep magnifier. 

The aperture of an object-glass of this construction, of 
30 inches focal distance, was 33th inches, which is con- 
siderably more than any of Mr Dollond’s that we have seen. 

If we should think it of advantage to make all the three 
lenses isosceles, that is, equally curved on both surfaces, 
the general equation will give the following radii : 

a= +0639 a’ =— 05285 a’= + 06413 
b= —0639 Y= +40:5285 b= — 06413. 
This seems a good form, having large radii. 
Should we choose to have the two crown-glass lenses 
isosceles and equal, we must make 
a= + 06412 .a’ = —0°5227 a” = + 06412 
b=— 06412 Y= + 05367 6” = — 06412. 
This form hardly differs from the last. 

Our readers will recollect that all these forms proceed 
on certain measures of the refractive and dispersive powers 
of the substances employed, which are expressed by m, m/, 
dm, and dm’; and we may be assured that the formule 
are sufficiently exact, by the comparison (which we have 
made in one of the cases) of the result of the formule and 
the trigonometrical calculation of the progress of the rays. 
The error was but oth of the whole, ten times less than 
another error, which unavoidably remains, and will be con- 
sidered presently. These measures of refraction and dis- 
persion were carefully taken ; but there is great diversity, 
particularly in the flint-glass. We are well informed that 
the manufacture of this article has considerably changed of 
late years, and that it is in general less refractive and less 
dispersive than formerly. This must evidently make a 
change in the forms of achromatic glasses. The proportion 
of the focal distance of the crown-glasses to that of the flint 
must be increased, and this will occasion a change in the 
curvatures, which shall correct the spherical aberration. 
We examined with great care a parcel of flint-glass which 
an artist of this city got lately for the purpose of making 
achromatic object-glasses, and also some very white crown- 
glass made in Leith; and we obtained the following mea- 
sures : 

m = 1:529 dm _ 142 
m' = 1:578 dm’ 219 

We computed some forms for triple object-glasses made 
of these glasses, which we shall subjoin as a specimen of 
the variations which this change of data will occasion. 

If all the three lenses are made isosceles, we have 

a=+0:796 a=—O0474 a’ = + 0°502 


= 0°64841. 


6=—0:796 Y= +0474 6° = — 0502 
or 

a= 0504 a = —0475 a’ = + 0793 

b6=—0504 V= 0475 5° = — 0-793. 
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If the middle lens be isosceles, the two crown-glass lenses Telescope. 
may be made of the same form and focal distance, and —"~"~” 


placed the same way. This will give us 
a=+0705 aw=—O0475 a’ = +0705 
b6=—0547 Yx=+0475 b= — 0-547. 

This construction allows a much better form, if the mea- 
sures of refraction and dispersion are the same that we used 
formerly. For we shall have 

a= +0628 a =—0°579 a” = + 0-628 
6=—0749 Y= +0579 bY = — 0-749. 
And this is pretty near the practice of the London opti- 
cians. 

We may here observe, upon the whole, that an amateur 
has little chance of succeeding in these attempts. ‘The di- 
versity of glasses, and the uncertainty of the workman’s 
producing the very curvatures which he intends, are so great, 
that the object-glass turns out different from our expecta- 
tion. The artist who makes great numbers acquires a 
pretty certain guess at the remaining crror; and having 
many lenses intended to be of one form, but unavoidably 
differing a little from it, he tries scveral of them with the 
other two, and finding one better than the rest, he makes 
use of it to complete the set. 

The great difficulty in the construction is to find thc 
exact proportion of the dispersive powers of the crown and 
flint glass. The crown is pretty constant; but there are 
hardly two pots of flint-glass which have the same disper- 
sive,power. Even if constant, it is difficult to measure it 
accurately ; and an error in this greatly affects the instru- 
ment, because the focal distances of the lenses must be 
nearly as their dispersive powers. ‘The method of cxamin- 
ing this circumstance, which we found most accurate, was 
as follows: 

The sun’s light, or that of a brilliant lamp, passed through 
a small hole in a board, and fell on another board pierced 
also with a small hole. Behind this was placed a fine prism 
A (fig. 12), which formed a spectrum RoV on a screen 


Fig. 12. 


pierced with a small hole. Behind this was placed a prism 
B of the substance under examination. The ray which was 
refracted by it fell on the wall at D, and the distance of its 
illumination from that point to C, on which an unrefracted 
ray would have fallen, was carefully measured. This 
showed the refraction of that colour. Then, in order that 
we might be certain that we always compared the refrac- 
tion of the same precise colour by the different prisms 
placed at B, we marked the precise position of the prism A 
when the ray of a particular colour fell on the prism B. 
This was done by an index AG attached to A, and turn- 
ing with it, when we caused the different colours of the 
spectrum formed by A to fall on B. Having examined one 
prism B with respect to all the colours in the spectrum 
formed by A, we put another B in its place. Then bring- 
ing A to all its former positions successively, by means of 
a graduated arch HGK, we were ccrtain, that when the in- 
dex was at the same division of the arch, it was the very 
ray which had been made to pass through the first prism 
B in a former experiment. We did not solicitously endea- 
vour to find the very extreme red and violet rays ; because, 
although we did not learn the whole dispersions of the two 
prisms, we learned their proportions, which is the circum- 
stance wanted in the construction of achromatic glasses. It 
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Teles ope. is in vain to attempt this by measuring the spectrums them- 
——~—" selves ; for we cannot be certain of selecting the very same 


colours for the comparison, because they succeed in an in- 
sensible gradation. 

The intelligent reader will readily observe that we have 
hitherto proceeded on the supposition that when, by means 
of contrary refractions, we have united the extreme red and 
violet rays, we have also united all the others. But this is 
quite gratuitous. Sir Isaac Newton would however have 
made the same supposition ; for he imagined that the differ- 
ent colours divided the spectrum formed by all substances 
in the proportions of a musical canon. This is a mistake. 
When a spectrum is formed by a prism of crown-glass, and 
another of precisely the same length is formed by the side 
of it by a prism of flint-glass, the confine between the green 
and blue will be found precisely in the middle of the first 
spectrum, but in the second it will be considerably nearer 
to the red extremity. In short, different substances do not 
disperse the colours in the same proportion. 

The effect of this irrationality (so to call it) of disper- 
sion, will appear plainly in the following manner: Let A 
(fig. 13) represent a spot of white solar light falling per- 
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pendicularly on a wall. Suppose a prism of common glass 
placed behind the hole through which the light is admitted, 
with its refracting angle facing the left hand. It will re- 
fract the beam of light to the right, and will at the same 
time disperse this heterogeneous light into its component 
rays, carrying the extreme red ray from A to R, the extreme 
orange from A to O, the extreme yellow from A to Y, &c. 
and will form the usual prismatic spectrum ROYGBPVC. 
If the whole length RC be divided into 1000 parts, we 
shall have (when the whole refraction AR is small) RO 
very nearly 125, RY = 200, RG = 333, RB = 500, 
RP = 667, RV = 778, and RC = 1000; this being the 
proportion obscrved in the differences of the sines of re- 
fraction by Sir Isaac Newton. 

Perhaps a refracting medium may be found such, that 
a prism made of it would refract the white light from A’, 
in the upper line of this figure, in such a manner that a 
spectrum R/O'Y'G’B'P’V'C’ shall be formed at the same 
distance from A’, and of the same length, but divided in a 
different proportion. We do not know that such a medium 
has been found; but we know that a prism of flint-glass has 
its refractive and dispersive powers so constituted, that if 
A’H be taken about one third of AR, a spot of white light, 
formed by rays falling perpendicularly at H’, will be so re- 
fracted and dispersed that the extreme red ray will be car- 
ried from H’ to R’, and the extreme violet from H’ to C’, 
and the intermediate colours to intermediate points, form- 
ing a spectrum resembling the other, but having the colours 
more constipated towards R’, and more dilated towards C ; 
so that the ray which the common glass carried to the mid- 
dle point B of the spectrum RC is now in a point BY of the 
spectrum R’C’, considerably nearer to R’. 

Dr R. Blair found, on the other hand, that certain 
fluids, particularly such as contain the muriatic acid, when 
formed into a prism, will refract the light from H” (in the 
lower line) so as to form a spectrum R”C” equal to RC, 
and as far removed from A” as RC is from A, but having 
the colours more dilated toward R”, and more constipat- 
ed toward C, than is observed in RC; so that the ray 
which was carried by the prism of common glass to the 
sitio point B, is carried to a point B”, considerably near- 
er to C” 


Let us now suppose that, instead of a white spot at A, Teleso H 0 


we have a prismatic spectrum AB (fig. 14), and that the 
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prism of common glass is applied, as before, immediately 
behind the prism which forms the spectrum AB. We 
know that this will be refracted sidewise, and will make a 
spectrum ROYGBPC, inclined to the plane of refraction 
in an angle of 45°; so that drawing the perpendicular RC, 
we have RC’ = C’C. 

We also know that the prism of flint-glass would refract 
the spectrum formed by the first prism on EHF, in such a 
manner that the red ray will go to R, the violet to C, and 
the intermediate rays to points 0, y, g, 6, p, v, so situated 
that O’o is = R’O’ of the other figure, Yy is = R’Y’ of that 
figure, Gg = R’G', &c. These points must therefore lie 
in a curve RoygbpvC, which is convex towards the axis 
RC... In like manner, we may be assured that Dr Blair’s 
fluid will form a spectrum Ro'y’g/b’p'v’C, concave toward 
RC. 

Let it be observed, by the way, that this is a very good 
method for discovering whether a medium disperses the 
light in the same proportion with the prism which is em- 
ployed for forming the first spectrum AB or EF. It dis- 
perses in the same or in a different Proportion, according 
as the oblique spectrum is straight*or crooked; and the 
exact proportion corresponding to each colour is found by 
measuring the ordinates of the curves ROC or RUC. 

Having formed the oblique spectrum RBC by a prism 
of common glass, we know that an equal prism of the same 
glass, placed in a contrary position, will bring back all the 


rays from the spectrum RBC to the spectrum AB, laying” 


each colour on its former place. 

In like manner, having formed the oblique spectrum 
ROC by a prism of flint-glass, we know that another prism 
of flint-glass, placed in the opposite direction, will bring all 
the rays back to the spectrum EHF. 

But having formed the oblique spectrum RBC by a prism 
of common glass, if we place the flint-glass prism in the 
contrary position, it will bring the colour R back to E, and 
the colour C to F; but it will not bring the colour B to H, 
but toa point 4, such that Bh is equal to 6H, and LB to 
AH. In like manner, the other colours will not be brought 
back to the straight line EHF, but to a curve EAF, form- 
ing a crooked spectrum. 

In like manner, the fluids discovered by Dr Blair, when 
employed to bring back the oblique spectrum RBC formed 
by common glass, will bring its extremities back to E and 
F’, and form the crooked spectrum EA’F lying beyond EHF. 

This experiment evidently gives us another method for 
examining the proportionality of the dispersion of different 
substances. 

Having, by common glass, brought back the oblique 
spectrum formed by common glass to its natural place 
AB, suppose the original spectrum at AB to contract gra- 
dually (as Newton has made it to do by means of a lens), 
it is plain that the oblique spectrum will also contract, and 
so will the second spectrum at AB; and it will at last co- 
alesce into a white spot. The effect will be equivalent 
to a gradual compression of the whole figure, by which 
the parallel lines AR and BC gradually approach, and at 
last unite. 

In like manner, when the oblique spectrum formed by 
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ope. flint-glass is brought back to EHF by a flint-glass prism, 
i—~and the figure compresscd in the same gradual manner, all 


the colours will coalesce into a white spot. 

But when flint-glass is employed to bring back the oblique 
spectrum formed by common glass, it forms the crooked 
spectrum EAF. Now let the figure be compressed. The 
curve EF will be doubled down on the line HA, and there 
will be formed a compound spectrum HA, quite unlike the 
common spectrum, being purple or claret colourcd at H by 
the mixture of the extreme red and violct, and green edged 
with blue at 2 by the mixture of the green and blue. ‘The 
fluid prisms would in like manncr form a spectrum of the 
same kind on the other side of H. 

This is precisely what is observed in achromatic objcct- 
glasses made of crown-glass and flint: for the refraction 
from A to R corresponds to the refraction of the convex 
crown-glass ; and the contrary refraction from R to E cor- 
respouds to the contrary refraction of the concave flint- 
glass, which still leaves a part of the first refraction, pro- 
dueing a convergence to the axis of the telescope. It is 
found to give a purple or wine-coloured focus, and within 
this a grecn one, and between thesc an imperfect white. 
Dr Blair fonnd, that when the eye-glass was drawn out be- 
yond its proper distance, a star was surrounded by a green 
fringe, hy the rays of the green cnd of the spectrum, 
which crossed each other within the focus; and when the 
eye-glass was too ncar the object-glass, the star had a wine- 
coloured fringe. ‘The green rays were ultimately most re- 
fracted. We should expect the fringe to be of a blue 
colour rather than a green. But this is casily explained. 
The cxtreme violet rays are very faint, so as hardly to be 
sensible ; therefore, when a compound glass is made as 
achromatic as possible to our senses, in all probability (nay 
certainly) these almost insensible violct rays are left out, 
and perhaps the cxtreme colours which arc united are the 
red and the middle violet rays. This makes the green to 
be the mean ray, and therefore the most outstanding when 
the dispersions are not proportional. 

Dr Blair very properly calls these spectrums, Hh and 
Hi’, secondary spectrums, and seems to think that hc is the 
first who has taken notice of them as indispensably neces- 
sary. But this subject was touched by Clairaut, and fully 
discussed by Boscovich. 

The most essential service which the public has received 
at the hands of Dr Blair, is the discovery of fluid mediums 
of proper dispersive power. By composing the lenses of 
such substances, we are at once freed from the irregula- 
rities in the refraction and dispersion of flint-glass, from 
which the chemists have not been able to free it. In what- 
ever way this glass is made, it consists of parts which dif- 
fer both in refractive and dispersive power; and when 
taken up from the pot, these parts mix in threads, which 
may be disseminated through the mass in any degree of 
fineness. But they still retain their properties ; and when 
a piece of flint-glass has bcen formed into a lens, the eyc, 
placed in its focus, sces the whole surface occupicd by glis- 
tening threads or broadcr veins running across it. Grcat 
rewards have been offered for removing this defect, but 
hitherto to no purpose. We beg leave to propose the fol- 
lowing method. Let the glass be reduced to powder, and 
then melted with a great proportion of alkaline salt, so as 
to make a liquor silicum. When precipitated from this by 
an acid, it must be in a state of very uniform composition. 
If again melted into glass, we should hope that it would be 
free from this defect ; if not, the case seems to be desperate. 
But by using a fluid medium, Dr Blair was released from 
all this embarrassment ; and he acquired another immense 
advantage, that of adjusting at pleasure both the refractive 
and dispersive powers of his lenscs. In solid lenses, we 
do not know whether we have taken the curvatures suited 
to the refractions till our glass is finished ; and if we have 
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mistaken the proportions, all our labour is lost. 
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fluids are used, it is enough that we know nearly the re- ~~ 


fractions. We suit our focal distances to these, and then 
select our curvature, so as to remove the aberration of 
figure, preserving the focal distances. ‘Thus, by properly 
tempering the fluid mediums, we bring the lens to agree 
precisely with the theory, perfectly achromatic, and the 
aberration of figure as much corrected as is possible. 

Dr Blair examined the refractive and dispersive powers 
of a great variety of substances, and found great varieties 
in their actions on the different colours. This is indeed 
what every well-informed naturalist would expect. There 
is no doubt now among naturalists about the mechanical 
connection of the phenomena of nature; and all are agreed 
that the chemical actions of the partieles of matter are per- 
fectly like in kind to the action of gravitating bodics; that 
all these phenomena are the effects of forces like those 
which we call attractions and repulsions, and which we ob- 
serve in magnets and electrified bodies; that light is re- 
fracted by forces of the same kind, but differing chiefly in 
the small extent of their sphere of activity. We cannot 
derive much knowledge from what he has already publish- 
ed, because it was chiefly with the intention of giving a 
popular, though not an accurate, view of the subject. The 
constructions which are there mentioned are not those which 
he found most effectual, but those which would be most 
easily understood, or demonstrated by the slight theory 
which is contained in the dissertation ; besides, the manner 
of expressing the difference of refrangibility, perhaps chosen 
for its paradoxial appearance, does not give us a clear no- 
tion of the characteristic differences of the substances ex- 
amined. Those rays which are ultimatcly most deflected 
from their direction, arc said to have become the most rc- 
frangible by the combination of different substances, al- 
though in all the particular refractions by which this effect 
is produced, they are less refracted than the violet light. 
We can just gather this much, that common glass disperses 
the rays in such a manner that the ray which is in the con- 
fine of the green and blue occupies the middle of the 
prismatic spectrum; but in glasses, and many other sub-~ 
stances which are more dispersive, this ray is nearer to the 
ruddy extremity of the spectrum. While therefore thc 
straight line RC! (fig. 14) terminates the ordinates Oo’, 
YY’, Gg’, &c., which represent the dispersion of common 
glass, the ordinates which express the dispersions of these 
substances are terminated by a curve passing through R and 
C’, but lying below the line RC’. When therefore parallel 
heterogeneous light is made to converge to the axis of a 
convex Icns of common glass, as happens at F (in fig. 8) 
the light is dispersed, and the violet rays have a shorter 
focal distance. If we now apply a concave lens of greater 
dispersive power, the red and violet rays are brought to 
one focus F'; but the green rays, not being se much re- 
fraeted away from F, arc left behind at g, and have now a 
shorter focal distance. But Dr Blair afterwards found that 
this was not the case with the muriate acid, and some solu- 
tions in it. He found that the ray which common glass 
caused to occupy the middle of the spectrum, was much 
nearer to the blue extremity when refracted by these fluids. 
Thercforc a concave lens formed of such fluids which 
united the red and violet rays in F’, refracted the grecn 
rays to f’. 

Having observed this, it was an obvious conjecture, that 
a mixture of some of these fluids might produce a medium, 
whose action on the intermediate rays should have thc 
same proportion that is obscrved on common glass; or that 
two of them might be found which formed spectra similarly 
divided, and yct differing sufficiently in dispersive power 
to enable us to destroy the dispersion by contrary refiac- 
tions, without destroying the wholc refraction. Dr Blair 
accordingly found a mixture of ammoniacal and mercurial 
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Telescope. salts, and also some other substances, which produced dis- 
——\-— persions proportional to that of glass, with respect to the 


diferent colours. 

And thus did the result of this intricate and laborious 
investigation correspond to his utmost wishes. He pro- 
duced achromatic telescopes which seem as perfect as the 
thing will admit of; for he was able to give them such 
apertures, that the incorrigible aberration arising from the 
spherical surfaces becomes a sensible quantity, so as to 
preclude farther amplification of the eye-glasses. We have 
examined one of his telescopes. The focal distance of the 
object-glass did not exceed 17 inches, and the aperture 
was fully 34 inches. We viewed some single and double 
stars, and some common objects, with this telescope ; and 
found, that in magnifying power, brightness, and distinct- 
ness, it was manifestly superior to one of Mr Dollond’s of 
42 inches focal length. It also gave us an opportunity of 
admiring the dexterity of the London artists, who could 
work the glasses with such accuracy. We had most dis- 
tinct vision of a star when using an erecting eye-piece, 
which made this telescope magnify more than a hundred 
times; and we found the field of vision as uniformly dis- 
tinct as with Dollond’s 42-inch telescope magnifying forty- 
six times. The intelligent reader must admire the nice 
figuring and centring of the very deep eye-glasses which 
are necessary for this amplification. 

We now proceed to consider the eye-pieces or glasses of 
telescopes. The proper construction of an eye-piece is not 
less essential than that of the object-glass. But our limits 
will not allow us to treat this subject in the same dctail. 
Our readers will find abundant information in Dr Smith’s 
Optics concerning the eye-glasses, chiefly deduced from 
Huyghens’s fine theory of aberration. At the same time, 
we must again pay Mr Dollond the merited compliment of 
saying, that he was the first who made any scientific appli- 
cation of this theory to the compound eye-piece for erect- 
ing the object. His cye-pieces of five and six glasses are 
very ingenious reduplications of Huyghens’s eye-pieces of 
two glasses, and would probably have superseded all others, 
had not his discovery of achromatic object-glasses caused 
opticians to consider the chromatic dispersion with more 
attention, and pointed out methods of correcting it in the 
eye-piece without any compound eye-glasses. They have 
found that this may be more conveniently done with four 
eye-glasses, without sensibly dimitfishing the advantages 
which Huyghens showed to result from employing many 
small refractions instead of a lesser number of great ones. 
As this is a curious subject, we shall add what may be suf- 
ficient for making our readers fully acquainted with it, and 
content ourselves with merely mentioning the principles of 
the other rules for constructing an eye-picce. 

Such readers as are less familiarly acquainted with opti- 
cal discussions will do well to keep in mind the following 
consequences of the general focal theorem. 

If AB (fig. 15) be a lens, R a radiant point or focus of 
incident rays, and a the 
focus of parallel rays 
coming from the oppo- | 


site side; then, rh 
1. Draw the perpen- “S$ * 


dicular aa’ to the axis, ie i 

meeting the incident ray 

in a’, and @A to the centre of the lens. The refracted 
ray BF is parallel to a’A; for Ra’: aA (= Ra: aA) 
= RB: BF (= RA: AF), which is the focal theorem. 

2. An oblique pencil BP proceeding from any point P 
which is not in the axis, is collected to the point f, where 
the refracted ray BF cuts the line PAf drawn from P 
through the centre of the lens: for Pa’: 7A =PB: BF 
which is also the focal theorem. 

The Galilean telescope is susceptible of so little improve- 


ment that we need not employ any time in illustrating its Telex 


performance. 
The simple astronomical telescope is represented in fig. 


16. The beam of parallel rays, inclined to the axis, is 


Fig. 16. 


made to converge to a point G, where it forms an image of 
the lowest point of a very distant object. These rays de- 
cussating from G fall on the eye-glass; the ray from the 
lowest point B of the object-glass falls on the eye-glass at 
b; and the ray from A falls on a; and the ray from the 
centre O falls on o. 
nearly so, by refraction through the eye-glass, and take the 
direction 67, ol, ai. If the eye be placed so that this pencil 
of parallel rays may enter it, they converge to a point of 
the retina, and give distinct vision to the lowest point of 
the object. It appears inverted, because the rays by which 
we see its lowest point come in the direction which in 
simple vision is connected with the upper point of an ob- 
ject. They come from above, and therefore are thought to 
proceed from above. We sce the point as if situated in 
the direction Io. In like manner, the eye placed at I sees 
the upper point of the object in the direction IP, and its 
middle in the direction IE. The proper place for the eye 
is I; if brought, much nearer the glass, or removed much 
farther from it, some or the whole of this extreme pencil 
of rays will not enter the pupil. It is therefore of import- 
ance to determine this point. Because the eye requires 
parallel rays for distinct vision, it is plain that F must be 
the principal focus of the eye-glass. Therefore, by the 
common focal theorem, OF : OE = OE: OJ, or OF : FE 
= O© + EL 

The magnifying power being measured by the magni- 
tude of the visual angle, compared with the magnitude of 


the visual angle with the naked eye, we have we or a 
for the measure of the magnifying power. This is very 
nearly = ee or la 
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As the line OE, joining the centres of the lenses, and 
perpendicular to their surfaces, is called the axis of the 
telescope, so the ray OG is called the axis of the oblique 
pencil, being really the axis of the cone of light which has 
the object-glass for its base. This ray is through its whole 
course the axis of the oblique pencil; and when its course 
is determined, the amplification, the field of vision, the 
apertures of the glasses, are all determined. [or this pur- 
pose we have only to consider the centre of the object-glass 
as a radical point, and trace the process of a ray from this 
point through the other glasses: this will be the axis of 
some oblique pencil. 

It is evident, therefore, that the field of vision depends 
on the breadth of the eye-glass. Should we increase this, 
the extreme pencil will pass through I, because O and I 
are still the conjugate foci of the eye-glass. On the other 
hand, the angle resolved on for the extent or field of vision 
gives the breadth of the eye-glass. 

We may here observe, by the way, that for ali optical in- 
struments there must be two optical figures considered. 
The first shows the progress of a pencil of rays coming 
from one point of the object. The various focuses of this 
pencil show the places of the different images, real or vir- 
tual. Such a figure is formed by the three rays AGa, 


These rays are rendered parallel, or © 
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per OGol, BGd:. The second shows the progress of the axes 
of the different pencils proceeding through the centre of 
the object-glass. The focuses of this pencil of axes show 
the places where an image of tlie object-glass is formed ; 
and this field determines the field of vision, the apertures 
of the lenses, and the amplification or magnifying power. 
The three rays OGoI, OFEI, OHPI, form this figure. 

See also fig. 24, where the progress of both sets of pen- 
cils is more diversified. 

The perfection of a telescope is to represent an object 
in its proper shape, distinctly magnified, with a great field 
of vision, and sufficiently bright. But there are limits to 
all these qualities; and an increase of one of them, for the 
most part, diminishes the rest. The brightness depends on 
the aperture of the object-glass, and will increase in the 
same proportion (because zi’ will always be to AB in the 
proportion of EF to FO), till the diameter of the emergent 
pencil is equal to that of the pupil of the eye. Increasing 
the object-glass any more, can send no more light into the 
eye. But we cannot make the emergent pencil nearly so 
large as this when the telescope magnifies much; for the 
great aperture of the object-glass produces an indistinct 
image at GF, and its indistinctness is magnified by the eye- 

lass. 

“ A great field of vision is incompatible with the true shape 
of the object ; for it is not strictly true that all rays flowing 
from O are refracted to I. Those rays which go to the 
-margin of the eye-glass cross the axis between E and I; 
and therefore they cross it at a greater angle than if they 
passed through I. Now had they really 
passed through I, the object would have 
been represented in its due proportions. 
Therefore, since the angles of the marginal 
parts are enlarged by the aberration of 
the eye-glass, the marginal parts them- 
selves will appear enlarged, or the object 
appear distorted. Thus a chess-board 
viewed through a reading glass appears 
drawn out at the corners, and the straight lines are all 
changed into curves, as is represented in fig. 17. 

The circumstance which most peremptorily limits the 
extent of field is the necessary distinctness. If the vision 
be indistinct, it is useless, and no other quality can com- 
pensate this defect. The distortion is very inconsiderable 
in much larger angles of vision than we can admit, and is 
unworthy of the attention paid to it by optical writers. 
They have been induced to take notice of it, because the 
means of correcting it in a considcrable degree are attain- 
able, and afford an opportunity of exhibiting their know- 
ledge; whereas the indistinctness which accompanies a large 
field is a subject of most difficult discussion, and has hither- 
to baflled all their efforts to express it by any intelligible or 
manageable formule. 

This subject must however be considered. The image 
at GF of a very remote object is not a plain surface per- 
pendicular to the axis of the telescope, but is nearly sphe- 
tical, having O for its centre. If a number of pencils of 
parallel rays crossing each other in I fall on the eye-glass, 
they will form a picture on the opposite side, in the focus 
F. But this picture will by no means be flat, nor nearly 
so, but very concave towards I. Its exact form is of most 
difficult investigation. The elements of it are given by Dr 
Barrow ; and we have given the chief of them in the article 
Optics, when considering the foci of infinitely slender 
pencils of oblique rays. Therefore it is impossible that the 
picture formed by the object-glass can be seen distinctly 
in all its parts by the eye-glass. Even if it were flat, the 
points G and H (fig. 16) are too far from the eye-glass 
when the middle F is at the proper distance for distinct 
vision. When, therefore, the telescope is so adjusted that 
we have distinct vision of the middle of the field, in order 
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to see the margin distinctly we must push in the eye-glass : Telescope. 
and having so done, the middle of the field becomes indise “7-~v—"~ 


tinct. When the ficld of vision exceeds twelve or fifteen 
degrees, it is not possible by any contrivance to make it 
tolerably distinct all over; and we must turn the telescope 
successively to the different parts of the field that we may 
see them agreeably. 

The cause of this indistinctness is, as we have already 
said, the shortness of the lateral foci of lateral and oblique 
pencils refracted by the eye-glass. The oblique pencil 
6Ga, by which an cye placed at I sees the point G of the 
image, is a cone of light, having a circular base on the eye- 
glass, of which circle ad is one of the diameters. There is 
a diameter perpendicular to this, which, in this figure, is 
represented by the point o. Fig. 18 represents the base of 
the cone as seen by an eye placed in the 
axis of the telescope, with the object- . 
glass as appearing behind it. The point 
6 is formed by a ray which comes from 
the lowest point B of the object-glass, 
and the point a is illuminated by a ray 
from A. . The point ¢ at the right hand 
of the circular base of this cone of light 
came from the point C on the left side of 
the object-glass; and the light comes to 
dfrom D. Now the laws of optics demonstrate, that the 
rays which come through the points ¢ and d are more con- 
vergent after refraction than the rays which come through 
aand b, he analogies, therefore, which ascertain the foci 
of rays lying in planes passing through the axis, do not de- 
termine the foci of the others. Of this we may be sensible 
by looking through a lens to a figure on which are drawn 
concentric circles crossed by radii. When the telescope is 
so adjusted that we sce distinctly the extremity of one of 
the radii, we shall not see distinctly the circumference 
which crosses the extremity with equal distinetness, and 
vice versa. ‘his difference, however, between the foci of 
the rays which come through a and 6, and those which 
come through e and d, is not considerable in the fields of 
vision which are otherwise admissible. But the same dif- 
ference of foci obtains also with respeet to the dispersion 
of light, and is more remarkable. Both D’Alembert and 
Kuler have attempted to introduce it into their formule ; 
but they have made them useless for any practical purpose 
by their inextricable complication. | 

This must serve as a general indication of the difficul- 
ties which occur in the construction of telescopes, even al- 
though the object-glass were perfect, forming an image 
without the sniallest confusion or distortion. 

There is yet another difficulty or imperfection. The rays 
of the pencil aGd (fig. 16), when refracted through the eye- 
glass, are also separated into their component colours. The 
edge of the lens must evidently perform the office of a 
prism, and the white ray Gé will be so dispersed, that if bi 
be the path of its red ray, the violet ray, which makes an- 
other part of it, will take such a course bn that the angle 
v’bn will be nearly z',th of G'bi.. The ray Ga passing through 
a part of the lens whose surfaces are less inclined to each 
other, will be less refracted, and will be less dispersed in 
the same proportion very nearly. Therefore the two violet 
rays will be very nearly parallel when the two red rays are 
rendered parallel. 

Hence it must happen that the object will appear bor- 
dered with coloured fringes. A black line seen near the 
margin on a white ground, will have a ruddy and orange 
border on the outside, and a blue border within: and this 
confusion is altogether independent on the object-glass, and 
is so much the greater as the visual angle bIE is greater. 

Such are the difficulties. They would be unsurmount- 
able, were it not that some of them are so connected that, 
to a certain extent, the diminution of one is accompanied 
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serving the same distinctness at the edge. On this account Tel 
the glass HD is commonly called the field-glass. 
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Telescope. by a diminution of the other. What are called the caustic 
—~—" curves are the geometrical loci of the foci of infinitely slen- 


der pencils; consequently the point G is very nearly in 
the caustic formed by a beam of light consisting of rays 
parallel to Io, and occupying the whole surface of the eye- 
glass, because the pencil of rays which are collected at G 
is very small, Any thing therefore that diminishes the mu- 
tual inclination of the adjoining rays, puts their concourse 
farther off. Now this is precisely what we want; for the 
point G of the image formed by the object-glass is already 
beyond the focus of the oblique slender pencil of parallel 
rays ia and #'b; and therefore, if we could make this focus 
go a little farther from a and 6, we shall bring it nearer to 
G, and obtain more distinct vision of this point of the ob- 
ject. Now Ict it be recollected, that in moderate refrac- 
tions through prisms, two rays which are inclined to each 
other in a small angle are, after refraction, inclined to cach 
other in the same angle. 
the aberration of the ray ad, or ol, or bi’, we diminish their 
mutual inclination, and consequently the mutual inclina- 
tion of the rays Ga, Go, Gb’, and therefore lengthen the 
focus, and get more distinct vision of the pont G. There- 
fore we at once correct the distortion and the indistinct- 
ness; and this is the aim of Mr Huyghens’s great principle 
of dividing the refractions. 

The general method is as follows. Let O be the object- 
glass (fig. 19) and E the eye-glass of a telescope, and F 


their common focus, and FG the image formed by the ob- 
ject-glass. The proportion of their focal distances is sup- 
posed to be such as gives as great a magnifying power as 
the perfection of the object-glass will admit. Let BI be 
the axis of the emergent pencil. It is known by the focal 
theorem that GE is parallel to BI: therefore BGE is the 
whole refraction or deflection of the ray OHB from its 
former direction. Let it be proposed to diminish the aber- 
rations by dividing this into two parts by means of two 
glasses D and e¢, so as to make the ultimate angle of vision 
bic equal to BIE, and thus retain the same magnifying 
power and visible field. Let it be proposed to divide it 
into the parts BGC and CGE. 

From G draw any line GD to the axis towards O; and 
draw the perpendicular DH, cutting OG in H; draw He 
parallel to GC, cutting GD in g; draw gf perpendicular to 
the axis, and ge parallel to GE; draw eb perpendicular to 
the axis; draw D6 parallel to GC, and dé perpendicular to 
the axis. Then if there be placed at D a lens whose focal 
distance is Dd, and another at e whose focal distance is ef, 
the thing is done. The ray OH will be refracted into Hd, 
and this into 0¢, parallel to BI. 

The demonstration of this construction is so evident by 
means of the common focal theorem, that we need not re- 
peat it, nor the reasons for its advantages. We have the 
same magnifying power, and the samc field of vision; we 
hhave less aberration, and therefore less distortion and in- 
distinctness ; and this is brought about by a lens HD of a 
smaller aperture and a greater focal distance than BE. 
Consequently, if we are contented with the distinctness of 
the margin of the field with a single eye-glass, we may 
greatly increase the field of vision ; for if we increase DH 
to the size of EB, we-shall have a greater field, and much 
greater distinctness in the margin; because HD is of a 
longer focal distance, and will bear a greater aperture, pre- 


Therefore, if we can diminish | 


It must be observed here, however, that although the 
distortion of the object is lessened, there is areal distortion 
produced in the image fy. But this, when magnified by 
the glass e, is smaller than the distortion produced by the 
glass E, of greater aperture and shorter focus, on the un- 
distorted image GF. But because there is a distortion in 
the second image fg, this construction cannot be used for 
the telescopes of astronomical quadrants, and other gradu- 
ated instruments, because then equal divisions of the micro- 
meter would not correspond to equal angles. 

But the same construction will answer in this case by 
taking the point D on that side of F which is remote from 
O (fig. 20). This is the form now employed in the tcle- 
scopes of all graduated instruments. 


Fig. 20. 


The exact proportion in which the distortion and the ins 
distinctness at the edges of the field are diminished by this 
construction, depends on the proportion in which the angle 
BGE is divided by GC, and is of pretty difficult investiga- 
tion. But it never deviates far (never one eighth in opti- 
cal instruments) from the proportion of the squares of the 
angles. We may, without any sensible error, suppose it in 
this proportion. This gives us a practical rule of easy re- 
collection, and of most extensive use. When we would di- 
minish an aberration by dividing the whole refraction into 
two parts, we shall do it most effectually by making them 
equal. In like manner, if we divide it into three parts by 
means of two additional glasses, we must make each = $ 
of the whole, and so on for a greater number. 

This useful problem, even when limited, as we have done, 
to equal refractions, is as yet indeterminate; that is, sus- 
ceptible of an infinity of solutions ; for the point D, where 
the field-glass is placed, was taken at pleasure; yet there 
must be situations more proper than others. The aberra- 
tions which produce distortion, and those which produce 
indistinctness, do not follow the same proportions. To cor- 
rect the indistinctness, we should not select such positions 
of the lens HD as will give a small focal distance to be; 
that is, we should not remove it very far from F. Huy- 
ghens recommends the proportion of three to one for that 
of the focal distances of the lens HD and eb, and says that 
the distance De should be = 2Fe. — This will make e¢ = 
eF, and will divide the whole refraction into two equa 
parts, as any one will readily see by constructing the com- 
mon optical figure. Mr Short, the celebrated improver of 
reflecting telescopes, generally employed this proportion ; 
and we shall presently see that it is a very good one. 

It has already been observed that the great refractions 
which take place on the eye-glasses, occasion very consi- 
derable dispersions, and disturb the vision by fringing every 
thing with colours. To remedy this, achromatic cye- 
glasses may be employed, constructed by the rules already 
delivered. ‘This construction, however, is incomparably 
more intricate than that of object-glasses ; for the equations 
must involve the distance of the radiant point, and be more 
complicated ; and this complication is immensely increased _ 
on account of the great obliquity of the pencils. 

Most fortunately the Huyghenian construction of an eye- 
piece enables us to correct this dispersion to a great degree 
of exactness. A heterogeneous ray is dispersed at H, and 
the red ray belonging to it falls on the lens be, at a greater 
distance from the centre than the violet ray coming from 
H. It will therefore be less refracted, ceteris paribus, by 
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cope. the lens be ; and it is possible that the difference may be 


such that the red and violet rays dispersed at H may be 
rendered parallel at 5, or even a little divergent, so as to 
unite accurately with the red ray at the bottom of the eye. 
How this may be effected by a proper selection of the 
places and figures of the lenses, will appear by the following 
proposition, which we imagine is new, and not inelegant. 
Let the compound ray OP (fig. 21) be dispersed by the 


Fig. 21. 


lens PC, and let PV, PR be its violet and red rays, cut- 
ting the axis ing and G. It is required to place another 
lens RD in their way, so that the emergent rays Rr, Vu, 
shall be parallel. 

Produce the incident ray OP to Z. The angles ZPR, 


ZPYV, are given (ana RPV is nearly = =) and the in- 
tersections G and g with the axis.. Let F be the focus of 
parallel red light coming through the Jens RD in the op- 
posite direction. Then (by the common optical theorem) 
the perpendicular Fe will cut PR in such a point g, that 
el will be parallel to the emergent ray Rr, and to Vv. 
Therefore if gD cut PV in u, and uf be drawn. perpendi- 
cular to the axis, we shall have (also by the common theo- 
rem) the point f for the focus of violet rays, and DF: Df 
= De: Du = 28: 27 nearly, or in a given ratio. 

The problem is therefore reduced to this, “ to draw from 
a point D in. the line CG a line Dg, which shall be cut by 
the lines PR and PV in the given ratio.” 

The following construction naturally offers itself. Make 
GM: gM in the given ratio, and draw MK parallel to Pg. 
Through any point D of CG draw the straight line PDK, 
cutting MK in K. Join GK, and draw Dg parallel to KG. 
This will solve the problem; and, drawing eI perpendi- 
cular to the axis, we shall have F for the focus of the lens 
RD for parallel red rays. 

The demonstration is evident ; for MK being parallel to 
Pg, we have GM: gM = GK: HK = ¢ D:uD=FDfD, 
in the ratio required. 

This problem admits of an infinity of solutions, because 
the point D may be taken anywhere in the line CG. It 
may therefore be subjected to such conditions as may pro- 
duce other advantages. 

1. It may be restricted by the magnifying power, or by 
the division which we choose to make of the whole refrac- 
tion which produces this magnifying power. Thus, if we 
have resolved to diminish the aberrations by making the 
two refractions equal, we have determined the angle RrD. 
Therefore draw GK, making the angle MGK equal to that 
which the emergent pencil must make with the axis, in or- 
der to produce this magnifying power. Then draw MK 
parallel to Py, mecting GK in K. Then draw PK, cutting 
the axis in D, and De parallel to GK, and eF perpendi- 
cular to the axis. D is the place and DF haf focal dis- 
tance of the eye-glass. 

2. Particular circumstances may cause us to fix on a 
particular place D, and we only want the focal distance. 
In this case the first construction suffices. 

3. We may have dctermincd on a certain focal distance 
DF, and the place must be determined. In this case let 

GF: Fe = 1; tan. G, 
Pe : fu =1:m, m being = 23, 


Su 3sfg mtan.g:1; 
then GF : fg = tan.g:m tan.G; 
then GF —yg: GF = tan.g—m tan. G : tan. g, 
o Gg+Hh/f: GF = tan.g—~m tan. G: tan. 9, 

Arar 5 tan. g 
DT tar g — m tan, G’ 
fore given, and the place of F is determined; and since 
FD is given by supposition, D is determined. 

The application of this problem to our purpose is dif- 
ficult, if we take it in the most general terms ; but the na- 
ture of the thing makes such limitations that it becomes 
very easy. In the case of the dispersion of light, the angle 
GPg is so small that MK may be drawn parallel to PG 
without any sensible error. If the ray OP were parallel to 
CG, then G would be the focus of the lens PC, and the 
point M would fall on C ; because the focal distance of red 
rays is to that of violet rays in the same proportion for 
every lens, and therefore CG: Cg = DF: Df. Now, in 
a telescope which magnifies considerably, the angle at the 
object-glass is very small, and CG hardly exceeds the fo- 
cal distance; and CG is to Cg very nearly in the same 
proportion of 28 to 27. We may therefore draw through 
C (fig. 22) a line CK parallel to PG; then draw GK’ per- 


and and is therc- 


Fig. 22. 


pendicular to the axis of the lenses, and join PK’; draw 
K'BE parallel to CG, cutting PK in B; draw BHI pa- 
rallel to GK, cntting GK’ in H. Join HD and PK. It 
is evident that CG is bisected in F’, and that KB = 2F’D; 
also KH: HG = K’‘B: BE= CD: DG. Therefore DH 
is parallel to CK’ or to PG. But because PF’ =F’K’, PD 
is = DB, and IH = HB. Therefore gD = HB, and FD 


= K’B = 2F'D; and FD is bisected in F’. Therefore 
ep = CC + FD 


That is, in ordcr that the eye-glass RD may correct the 
dispersion of the field-glass PC, the distance between them 
must be equal to the half sum of their focal distances very 
nearly. More exactly, the distance between them must be equal 
to the half sum of the focal distance of the eye-glass, and the 
distance at which the field-glass would form an image of the 
oblject-glass. For the point G is the focus to which a ray 
coming from the centre of the object-glass is refracted by 
the field-glass. 

This is a very simple solution of an important problem. 
Huyghens’s eye-piece corresponds with it exactly. Ifindeed 
the dispersion at P is not entirely produced by the refrac- 
tion, but perhaps combined with some previous dispersion, 
the point M (fig. 21) will not coincide with C (fig. 22), 
and we shall have GC to GM as the natural dispersion at 


P to the dispersion which really obtains there. This may 
destroy the equation CD = eter . 


Thus, in a manner rather unexpccted, have we freed the 
eye-glasses from the greatest part of the effect of disper- 
sion. We may do it entirely by pushing the eye-glass a 
little nearer to the ficld-glass. This will render the violet 
rays a little divergent from the red, so as to produce a 
perfect picture at the bottom of the eye. But by doing so 
we have hurt the distinctness of the whole picture, be- 
cause F is not in the focus of RD. We remedy this by 
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Telescope. drawing both glasses out a little, and the telescope is made used, and are far better. We are indebted for them to Mr Telescg 
—\— perfect. Dollond, who was a mathematician as well as an artist, and 


This improvement cannot be applied to the construction 
of quadrant telescopes, such as fig. 20. Mr Ramsden has 
attempted it, however, in a very ingenious way, which 
merits a place here, and is also instructive in another respect. 
The field-glass HD is a plano-convex, with its plane side 
next the image GF. It is placed very near this image. 
The consequence of this disposition is, that the image GF 
produces a vertical image gf, which is much less convex 
towards the glass. He then places a lens on the point C, 
where the red ray would cross the axis. The violet ray 
will pass on the other side of it. If the focal distance of 
this glass be fe, the vision will be distinct and free from 
colour. It has, however, the inconvenience of obliging the 
eye to be close to the glass, which is very troublesome. 

This would be a good construction for a magic lanthorn, 
or for the object-glass of a solar microscope, or indeed of 
any compound microscope. 

We may presume that the reader is now pretty familiar 
with the different circumstances which must be considered 
in the construction of an eye-piece, and proceed to consi- 
der those which must be employed to erect the object. 

This may be done by placing the lens which receives the 
light from the object-glass in such a manner that a second 
image (inverted with respect to the first) may be formed 
beyond it, and this may be viewed by an eye-glass. Such 
a construction is represented in fig. 23. But, besides many 
other defects, it tinges the object prodigiously Fig. 23. 
with colour. The ray od is dispersed at d 
into the red ray dr and the violet dv, v be- 
ing farther from the centre than r; the re- 
fracted ray vv' crosses rr’, both by reason of 
spherical aberration and its greater refrangi- 
bility. 

But the common day-telescope, invented 
by F. Rheita, has in this respect greatly the 
advantage of the one now described. The 
rays of compound light are dispersed at two 
points. The violet ray in its course falls with- 
out the red ray, but is accurately collected 
with it at a common focus, as we shall de- 
monstrate by and by. Since they cross each 
other in the focus, the violet ray must fall 
within the red ray, and be less refracted than 
if it had fallen on the same point with the 
red ray. Had it fallen there, it would have 
separated from it; but by a proper diminu- 
tion of its refraction, it is kept parallel to it, 
or nearly so. And this is one excellence of 
this telescope ; when constructed with three 
eye-glasses perfectly equal, the colour is sen- 
sibly diminished, and by using an eye-glass 
somewhat smaller it may be removed entire- 
ly. We say no more of it at present, be- 
cause we shall find its construction included 
in another, which is still more perfect. 

It is evident at first sight that this telescope 
may be improved by substituting for the eye- 
glass the Huyghenian double eye-glass, or 
field-glass and eye-glass represented in figs. 
19 and 20, and that the first of these may be 
improved and rendered achromatic. This will 
require the two glasses to be increased from 
their present dimensions to the size of a 
field-glass suited to the magnifying power of the tele- 
Scope, Supposing it an astronomical telescope. Thus we 
shall have a telescope of four eye-glasses. ‘The first three 
will be of a considerable focal distance, and two of them 
will have a common focus at 5. But this is considcrably 
different from the eye-pieces of four glasses which are now 
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in the course of his research discovered resources which 
had not been thought of. He had not then discovered the 
achromatic object-glass, and was busy in improving the 
eye-glasses by diminishing their spherical aberration. His 
first thought was to make the Huyghenian addition at both 
the images of the day-telescope. This suggested to him 
the following eye-piece of five glasses. 

Fig. 24 represents this eye-piece, but there is not room 
for the object-glass at its 
proper distance. A pencil 
of rays coming from the 
upper point of the object 
is made to converge (by 
the object-glass) to G, 
where it would form a pic- 
ture of that part of the ob- 
ject. But it is intercepted 
by the lens Aa, and its 
axis is bent towards the 
axis of the telescope in the 
direction ab. At the same 
time, the rays which con- 
verged to G converge to g, 
and there is formed an in- 
verted picture of the ob- 
ject at of. The axis of the 
pencil is again refracted at 
b, crosses the axis of the 
telescope in H, is refracted 
again atc, at d, and at e, 
and at last crosses the axis 
inI. The rays of this pen- 
cil, diverging from g, are 
made less diverging, and 
proceed as if they came 
from g’, in the line Bgg’. 
The lens eC causes them 
to converge to 9’, in the 
line G’Cg’. The lens dD 
makes them converge still 
more to G”, and there they 
form an erect picture 
G'F”’; diverging from G’, 
they are rendered parallel 
by the refraction at e. 

At H the rays are nearly 
parallel. Had the glass Bd 
been a little farther from 97 |_| 
A, they would have been 
accurately so, and the ob- 
ject-glass, with the glasses 
A and B, would have form- 
ed an astronomical tele- 


Fig. 24. 


eye-piece. The glasses 

C, D, and E, are intended merely for bending the rays back 
again till they again cross the axis in I. The glass C tends 
chiefly to diminish the great angle BH; and then the two 
glasses D and E are another Huyghenian eye-piece. 

The art in this construction lies in the proper adjustment 
of the glasses, so as to divide the whole bending of the pen- 
cil pretty equally among them, and to form the last image 
in the focus of the eye-glass, and at a proper distance from 
the other glass. Bringing B nearer to A would bend the 
pencil more to the axis. Placing C farther from B would 
do the same thing; but this would be accompanied with 
more aberration, because the rays would fall at a greater 
distance from the centres of the lenses. The greatest bend- 
ing is made at the field-glass D; and we imagine that the 
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through the eye-glass Cr if f be its focus: for had g7, gv Telescope. 
been both red rays, they would have been parallel after re- "~~" 


Téleope. telescope would be improved, and made more distinct at 
the edges of the field, by employing another glass of great 


focal distance between C and D. 

There is an image formed at H of the object-glasses, and 
the whole light passes through a small circle in this place. 
It is usual to put a plate here pierced with a hole which 
has the diameter of this image. A second image of the 
object-glass is formed at I, and indeed wherever the pencils 
cross the axis. A lens placed at H makes no change in 
any of the angles, nor in the magnifying power, and affects 
only the place where the images are formed. And, on the 
other hand, a lens placed at f, or F”, where a real image is 
formed, makes no change in the places of the images, but 
affects the mutual inclination of the pencils. This affords 
a resource to the artist, by which he may combine proper- 
ties which seem incompatible. The aperture of A deter- 
mines the visible field and all the other apertures. 

We must avoid forming a real image, such as fg, or 
F’G", on or very near any glass; for we cannot see this 
image without seeing along with it every particle of dust 
and every scratch on the glass. We see them as making 
part of the object when the image is exactly on the glass, 
and we see them confusedly, and so as to confuse the object, 
when the image is ncar it. For when the image is on or 
very near any glass, the pencil of light occupies a very small 
part of its surface, and a particle of dust intercepts a great 
proportion of it. 

It is plain that this construction will not do for the telc- 
scope of graduated instruments, because the micrometer 
cannot be applied to the second image fg, on account of its 
being a little distorted, as has been observed of the Huy- 
ghenian eye-piece. Also the interposition of the glass C 
makes it difficult to correct the dispersion. 

By proper reasoning from the correction in the Huyghe- 
nian eye-piece, we are led to the best construction of one 
with three glasses, which we shall now consider, taking it 
in a particular form, which shall make the discussion easy, 
and make us fully masters of the principles which lead toa 
better form. Therefore let PA (fig. 25) be the glass which 
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first receives the light proceeding from the image formed 
by the object-glass, and let OP be the axis of the extreme 
pencil. This is refracted into PR, which is again refracted 
into Rr by the next lens Br. Let 6 be the focus of parallel 
rays of the second lens. Draw PBr. We know that Ab: 
6B = PB: By, and that rays of one kind diverging from P 
will be collected at 7» But if PR, PV bea red and a violet 
ray, the violet ray will be more refracted at V, and will 
cross the red ray in some intermediate point g of the line 
Rr. If therefore the first image had been formed precisely 
on the lens PA, we should have a second image at fg free 
from all coloured fringes. 

Ifthe refractions at P and R are equal (as in the com- 
mon day-telescope), the dispersion at V must be equal to 
that at P, or the angle vVr = VPR. But we have ulti- 
mately RPV: RrV = BC: AB (= Bd: Ab by the focal 
theorem). Therefore gVr:grV (or gr:gV, or Cf:fB) 
== Bb: Ab, and AB: Ab= Rr: Rg. 

This shows, by the way, the advantage of the common 
day-telescope. In this AB = 2A}, and therefore fis the 
place of the last image which is free from coloured fringes. 
But this image will not be seen free from coloured fringes 


fC:CD =9:1. 


fraction ; but gv being a violet ray, will be more refracted. 
It will not indeed be so much deflected from parallelism as 
the violet ray, which naturally accompanies the red ray to 
r, because it falls nearer the centre. By computation its 
dispersion is diminished about ith. 

In order that gv may be made parallel to gr after refrac- 
tion, the refraction at 7 must be such that the dispersion 
corresponding to it may be of a proper magnitude. How 
to determine this is the question. Let the dispersion at g 
be to the dispersion produced by the refraction at r (which 


is required for producing the intended magnifying power) 


as lto 9. Make 9:1= ff’: f'C = fC: CD, and draw 
the perpendicular Dr’ meeting the refracted ray 77’ in 7’. 
Then we know by the common focal theorem, that if f’ be 
the focus of the lens C7, red rays diverging from g will be 
united in 7’. But the violet ray gv will be rcfracted into 
vy parallel to r7’. For the angle vr'r: vgr = (ultimately) 
Therefore the angle vr’r is equal to the 
dispersion produced at 7, and therefore equal to 7’vv’, and 
vv’ is parallel to r7’. 

But by this we have destroyed the distinct vision of the 
image formed at fg, because it is no longer at the focus of 
the cye-glass. But distinct vision will be restored by push- 
ing the glasscs nearer to the object-glass. This makes the 
rays of cach particular pencil more divergent after refrac- 
tion through A, but scarcely makes any change in the di- 
rections of the pencils themsclves. Thus the image comes 
to the focus f’, and makes no sensible change in the dis- 
persions. 

In the common day-telescope, the first image is formed 
in the anterior focus of the first eye-glass, and the second 
image is at the antcrior focus of the last eye-glass. If we 
change this last for one of half the focal distance, and push 
in the eye-piece till the image formed by the object-glass 
is half way between the first eye-glass and its focus, the 
last image will be formed at the focus of the new eye-glass, 
and the eye-piecc will be achromatic. This is easily seen 
by making an usual computations by the focal theorem. 
But the visible field is diminished, beeause we cannot give 
the same aperture as before to the new eye-glass; but we 
can substitute for it two eye-glasses like the former, placed 
close together. This will have the same focal distance 
with the new one, and will allow the same aperture that we 
had before. 

On these principles may be demonstrated the correction 
of colour in eye-picccs with three glasses of the following 
construction. 

Let the glasses A and B be placed so that the posterior 
focus of the first nearly coincides with the anterior focus 
of the second, or rather so that the anterior focus of B may 
be at the place where the image of the object-glass is form- 
ed, by which situation the aperture necessary for transmit- 
ting the whole light will be the smallest possible. Place 
the third, C, at a distance from the second, which exceeds 
the sum of their focal distances by a space which is a third 
proportional to the distance of the first and second, and the 
focal distance of the second. The distance of the first eye- 
glass from the object-glass must be equal to the product of 
the focal distance of the first and second divided by their 
sum. 

Let Oo, Aa, Bd, Ce, the focal distances of the glasses, 
be O, a, b,c. Then make AB =a 4b nearly; BC= 0 


b* 
+et+ gure OA= a The amplification or magni- 
fying power will be = 4 the equivalent eye-glass = S, 


aperture of A 


and the field of vision = 3438’ x ioc. Ge a 
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—v——" the place of the first image, because it has no distortion. AB 


Mr Dollond was anxious to combine this achromatism of 
the eye-pieces with the advantages which he had found in 
the eye-pieces with five glasses. Thc eye-piece of three 
glasses necessarily has a very great refraction at the glass 
B, where the pencil which has come from the other side 
of the axis must be rendered again convergent, or at least 
parallel to it. This occasions considerable aberrations, 
which may be avoided by giving part of this refraction to a 
glass put betwcen the first and second, in the same way 
as was done by the glass B put between A and C in his 
five-glass eye-piece. 
His ingenuity, however, surmounted the difficulty, and he 
made eye-pieces of four glasses, which seem as perfect as 


~ can be desired. He did not publish his ingenious inves- 


tigation ; we imagine therefore that it will be an acceptable 
thing to the artists to have precise instructions how to pro- 
eeed. 

It is evident, that if we make the rays of different colours 
unite on the surface of the last eye-glass but one, commonly 
called the field-glass, the thing will be done, because the 
dispersion from this point of union will then unite with the 
dispersion produced by this glass alone ; and this increased 
dispersion may be corrected by the last eye-glass in the way 
already shown. ; 

Therefore let A, B (fig. 26) be the stations which we 


Fig. 26. 


have fixed on for the first and second eye-glasses, in order 
to give a proper portion of the whole refraction to the se- 
cond glass. Let 6 be the anterior focus of B. Draw PBr 
through the centre of B. Make Ad: 6B = AB: BK. 
Draw the perpendicular Kr, meeting the refracted ray in 7. 
We know by the focal theorem, that red rays diverging 
from P will converge tor; but the violet ray PV, being 
more refracted, will cross Rr in some point g. Drawing 
the perpendicular fg, we get f for the proper place of the 
field-glass. Let the refracted ray Rr, produced backward, 
meet the ray OP coming from the centre of the object- 
glass in O. Lit the angle of dispersion RPV be called p, 
and the angle of dispersion at V, that is, rVv, be v, and 
the angle VrR be r. 

It is evident that OR : OP = p: », because the disper- 
sions are proportional to the sines of the refractions, which 
in this case are very nearly as the refractions themselves. 

Let Gs 3B or) be made = m. Then v = mp; 


also p:r = BK: AB = EB: Ad, and » = p 2°, ot mak- 


2 Bb 
ing 7 = 7 = mp therefore v: r= m:n = 


= pB: Ab. 
The angle RgV = gVr + grV = p(m + n); and RgV 
:Rrv = Rr: Rg, or m+nin = Rr: Rg, and Rg = 


Rr = " ;- But Rr is ultimately = BK = AB “4 = ie 
AB n n AB 
therefore Rg = —— + —~— —"_ st 
eae n mtn m+n siuiten m+n 
This value of Bf is evidently = dB - weir Now 


But this deranges the whole process. . 


the place of union varies with If we remove B 


pb + Ab 
a little farther from A, we increase AB, and pB, and Ad, 
each by the same quantity. This evidently diminishes Bf 
On the other hand, bringing B nearer to A increases Bf. 
If we keep the distance between the glasses the same, but 
increase the focal distance 5B, we augment Bf, because 
this change augments the numerator and diminishes the de- 

B: AB 
pB + Ab 

In this manner we can unite the colours at what distance 
we please, and consequently can unite them in the place of 
the intended field-glass, from which they will diverge with 
an increased dispersion, viz. with the dispersion competent to 
the refraction produced there, and the dispersion p(m + n) 
conjoined. 

It only remains to determine the proper focal distances 
of the field-glass and eye-glass, and the place of the eye- 
glass, so that this dispersion may be finally corrected. 

This is an indeterminate problem, admitting of an infinity ~ 
of solutions. We shall limit it by an equal division of the 
two remaining refractions, which are necessary in order to 
produce the intended magnifying power. This construc- 
tion has the advantage of diminishing the aberration. Thus 
we know the two refractions, and the dispersion competent 
to each ; it being nearly g-th of the refraction. Call this 
q: The whole dispersion at the field-glass consists of ¢, 
and of the angle KgV of fig. 19, which we also know to be 
=p(m+n). Call their sum s. 

Let fig. 27 represent this addition to the eye-picce. Cg 


nominator of the fraction 


Fig. 27. 


is the field-glass coming in the place of fg of fig. 26, and 
Rgw is the red ray coming from the glass BR. Draw gs 
parallel to the intended emergent pencil from the eye-glass ; 
that is, making the angle Csg with the axis correspond to 
the intended magnifying power. Bisect this angle by the 
line gK. Make sg: 9q7= s: q, and draw gK, cutting Cg 
int Draw dD, cutting gh in 8, and the axis in D. Draw 
éd and Dr perpendicular to the axis. Then a lens placed 
in D, having the focal distance Dd, will destroy the dis- 
persion at the lens gc, which refracts the ray gw into gr. 

_ Let gv be the violet ray, making the angle vgr=s. It 
is plain, by the common optical theorem, that gr will be re- 
fracted into rr‘ parallel to 3D. Draw gDr’ meeting rr’, and 
join v7’. By the focal theorem, two red rays gr, gv will be 
united in 7’, But the violet ray gv will be more refracted, 
and will take the path wv’, making the angle of dispersion 
rvv = q very nearly, because the dispersion at v does not 
sensibly differ from that at r. Now, in the small angles of 
refraction which obtain in optical instruments, the angles 
rr'v, rgv are very nearly as gr and rr’, or as gD and Dr’, or 
as CD and DT; which, by the focal theorem, are as Cd 
and dD ; that is, Dd: de=rgv:rr'v. But Dd: dC = Ds 
106 = sg: 99 = 8:9. But rgv=s; therefore rr’v = qg 
= 7vv', and vv’ is parallel to rr’, and the whole dispersion 
at g 1s corrected by the lens Dr. The focal distance Ce of 
Cg is had by drawing Cx parallel to Kg, meeting Rg in 
and drawing xc perpendicular to the axis. 


It is casy to see that this (not inelegant) construetion is 
not limited to the equality of the refraetions wgr, Krr’. In 
whatever proportion the whole refraction wgs is divided, we 
always ean tell the proportion of the dispersions which the 
two refraetions oeeasion at g and 7, and can therefore find 
the values of s and g. Indeed this solution includes the 
problem in p. 167, col. 2, par. 2; but it had not occurred 
to us till the present oceasion. Our readers will not be dis- 

leased with this variety of resource. 

The intelligent reader will see that in this solution some 
quantities and ratios are assumed as equal which are not 
strietly so, in the same manner as in all the elementary op- 
tical theorems. The parallelism, how- 
ever, of vv' and 77’ may be made aceu- Fig. 28. 
rate by pushing the lens Dr nearer to | 
Cg, or retiring it from it. We may also, 0 
by pushing it still nearer, induce a small 
divergeney of the violet ray, so as to pro- | 
duce accurate vision in the cye, and may 
thus make the vision through a telescope 
morc perfect than with the naked eye, 
where dispersion is by no means avoid- 
ed. It would therefore be an improve- 
ment to have the eye-glass in a sliding 
tube for adjustment. Bring the telescope 
to distinct vision; and if any colour be 
visible about the edges of the field, shift 
the eye-glass till this colour is removed. 
The vision may now become indistinct ; 
but this is corrected by shifting the place’ 
of the whole eye-piece. 

Wehave examined trigonometrically the 
progress of a red and a violet ray through 
many eye-pieces of Dollond’s and Rams- 
den’s best tclescopes, and we have found 
in all of them that the colours are unit- 
ed on or very near the field-glass; so 
that we presume that a theory somewhat 
analogous to ours has directed the inge- 
nious inventors. We meet with many 
made by other artists, and even some of 
theirs, whcre a considerable degree of 
colour remains, somctimes in the natural 
ordcr, and often in the contrary order. 
This must happen in the hands of mere 
imitators, ignorant of principle. We pre- 
sume that we have now made this prin- 
ciple sufficiently plain. Py 

Fig. 28 represents the eye-piece of a «— 
very fine spy-glass by Mr Ramsden; the 
foeal length of its object-glass is 84 inches, 
with 1,);th of aperture, 2° 05’ of visible 
field, and 15:4 magnifying power. The 
distances and focal Icngths are of their 
proper dimensions, but the apertures are 
4 larger, that the progress of a lateral pen- 
cil might be more distinctly drawn. The dimensions are as 
follow : 

Foc. lengths Aa = 0-775, Bb = 1-025, Ce = 1:01, Dd = 0-79. 
Distanees AB = 1:18, BC =1°83, CD = 1°105. 

It is perfeetly achromatic, and the colours are united, not 
preciscly at the lens Cy, but about g\5th of an inch nearer 
the eye-glass. 

It is obvious that this combination of glasses may be used 
as a niieroscopc ; for if, instead of the image formed by the 
object-glass at FG, we substitute a small object, illuminated 
from behind, as in compound mieroscopes, and if we draw 
the cye-pieec a very small way from this object, the pencils 
of parallel rays emergent from the eye-glass D will become 
convergent to very distant points, and will there form an 


inverted and enlarged picture of the object, which may be 
WOU. XXL. 
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viewed by a Huyghienian eye-piece ; and we may thus get Telescope. 
high magnifying powers without using very deep glasses. ~~ 


We tried the eye-piece of which we have given the dimen- 
sions in this way, and found that it might be made to mag- 
nify 180 times with very great distinctness. When used 
as the magnifier of a solar microscope, it infinitely surpasses 
every thing we have ever seen. ‘The picture formed by a 
solar microscope is generally so indistinct, that it is fit only 
for amusing ladies; but with this magnifier it seemed per- 
fectly sharp. We therefore recommend this to the artists 
as a valuable article of their trade. 

The only thing whieh remains to be considered in the 
theory of refracting telescopes, is the forms of the different 
lenses. Hitherto we have had no oecasion to consider any 
thing but their foeal distances; but their aberrations de- 
pend greatly on the adjustment of their forms to their si- 
tuations. When the conjugate focuses of a lens are de- 
termined by the services which it is to perform, there is a 
certain form or proportion between the curvatures of their 
anterior and posterior surfaces, whieh will make their aber- 
rations the sinallest possible. 

It is evident that this proportion is to be obtained by 
making the fluxion of the quantity within the parenthesis 
in the formula at the top of col. 2, p. 151, equal to nothing. 
When this is done, we obtain this formula for a, the radius 


wie 
of curvature for the anterior surface of a lens; “ = i a 
a 2m + 4 

4m + 4& 

+ 2 (m re 
+ 4)7 
dence to the sine of refraction, and 7 is the distance of the 
focus of incident rays, positive or negative, according as 
they converge or diverge, all measured on a scale of which 
the unit is n, = half of the radius of the equivalent isos- 

celes lens. 

It will be sufficiently exact for our purpose to suppose 


» where m is the ratio of the sine of inci- 


3 ~s 31 , a) 

m = 5 though it is more nearly 50" In this case, a=7 

10 6r + 10 Ur 1 

+a =a Therefore a = pio 70” and ‘ 
a a 


As an example, let it be required to give the radii of 
curvature in inehes for the eye-glass be of page 164, eol. 1, 
par. 2, which we shall suppose of 13 inch focal distance, 
and that ec (= r) is 3%th inches. 

The radius of curvature for the equivalent isosceles lens 


Therefore 7 = 3e = 5; and 


a 
* whrgit ye 35 Pel 
our formula is a= 6x54. 10 =p - 0-875 ; and 
0°125 0:875 
AST ah BOE, 

These values are parts of a scale of which the unit is 

0:75 inch. Therefore 

a, in inches, = 0°875 x 0°75 = 0°65525, 

6, in inehes, = 7 xX 0°75 = 5°25, 
And here we must observe that the posterior surface is 
coneave ; for b is a positive quantity, because 1—a is a 
positive quantity as well as a; therefore the centre of sphe- 
rieity of both surfaces lies beyond the lens. 

And this determination is not very different from the 
usual praetice, which commonly makes this lens a plane 
convex with its flat side next the eye: and thcre will not 
be mueh difference in the performance of these two lenses; 
for in all eases of maxima and minima, even a pretty con- 
siderable change of the best dimensions does not make a 
sensible change in the result. 


is 1-5, and its half is 0°75. 
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The same consideration leads to a rule which is very 
simple, and sufficiently exact for ordinary situations. This 
is to make the curvatures such, that the incident and emer- 
gent pencils may be nearly equally inclined to the surfaces 
of the lens. Thus in the eye-piece with five glasses, A and 
B should be most convex on their anterior sides ; C should 
be most convex on the posterior side; D should be nearly 
isosceles; and E nearly plano-convex. 

But this. is not so easy a matter as appears at first sight. 
The lenses of an eye-piece have not only to bend the seve- 
ral pencils of light to and from the axis of the telescope ; 
they have also to form images on the axes of these pencils. 
These offices frequently require opposite forms, as mention- 
ed in par. 3, col. 2, p. 162. Thus the glass A, fig. 28, 
should be most convex on the side next the object, that it 
may produce little distortion of the pencils. But it should 
be most convex next the eye, that it may produce distinct 
vision of the image FG, which is very near it. This image 
should have its concavity turned towards A, whereas it is 
towards the object-glass. We must therefore endeavour 
to make the vertical image fg flatter, or even convex. This 
requires a glass very flat before and convex behind. For 
similar reasons the object-glass of a microscope and the 
simple eye-glass of an astronomical telescope should be 
formed in the same way. “ 

This is a subject of most difficult discussion, and requires 
a theory for which our limits do not afford room. The 
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artists are obliged to grope their way. The proper method Telford jj 


of experiment would be, to make eye-pieces of large di- 
mensions, with extravagant apertures to increase the aber- 
rations, and to provide for each station A, B, C, and D, a 
number of lenses of the same focal distance, but of different 
forms ; and we would advise making the trial in the way of 
a solar microscope, and to have two eye-pieces on trial at 
once. ‘Their pictures can be formed on the same screen, 
and accurately compared ; whereas it is difficult to keep in 
remembrance the performance of one eye-piece, and com- 
pare it with another. ae 

We cannot add any thing to what Dr Smith has delivered 
on the theory of reflecting telescopes. ‘(here appears to be 
the same possibility of correcting the aberration of the great 
speculum by the contrary aberration of a convex small spe- 
culum, that we have practised in the compound object-glass 
of an achromatic refracting telescope. But this cannot be, 
unless we make the radius of the convex speculum exceed- 
ingly large, which destroys the magnifying power and the 
brightness. This therefore must be given up. | Indeed 
their performance, when well executed, does already surpass 
all imagination. Dr Herschel found great advantages in 
what he called the front view, not using a plane mirror to 
throw the pencils to one side. But this cannot be prac- 
tised in any but telescopes so large that the loss of light 
occasioned by the interposition of the observer’s head may 
be disregarded. (B. B. B.) 


TELETZKOI, a lake of Siberia, in the government of 
Kolivan, extending about fifty-two miles from north to 
south, and ten from east to west. It is supplied by a river 
which rises in Chinese Tartary, and is bordered by a lofty 
chain of mountains connected with the Altai. 

TELFORD, Tuomas, a very able and distinguished 
engineer, was born in the parish of Westerkirk and county 
of Dumfries, on the 9th of August 1757. His father, who 
followed the occupation of a shepherd, died before the close 
of that year; and the orphan boy was thus left to the sole 
care of his mother, whose maiden name was Janet Jack- 
son. She survived till the year 1794, and had the high 
satisfaction of seeing him already entered upon a very pros- 
perous career. In his correspondence with her, he is said 
to have written all his letters in printed characters, that she 
might be able to read them without assistance. His very 
limited education he received at Westerkirk school ; and, 
during the summer season, was employed by his uncle as a 
shepherd boy. ‘This occupation left him abundant leisure 
for reading ; and his early and eager love of knowledge he 
was enabled to gratify by the kindness of some individuals, 
who accommodated him with the loan of books. At an 
early age, he quitted Westerkirk school and the care of his 
uncle’s flock, in order to learn the trade of a mason in the 
neighbouring town of Langholm. After the completion of 
his apprenticeship, he continued for some time to work as 
a Journeyman. Langholm bridge, over the river Esk, was 
partly reared by hands which were destined for more scien- 
tific occupations. 

At this early period of his life, he was remarkable for his 


elastic spirits and gay humour. In his native district of 
Eskdale, he was long remembered as “ langhing Tom.” His 
favourite pursuits were not yet scientific, but literary, and 
he even aspired at the reputation of a poet. He was a.con- 
tributor to the Weekly Magazine ; and one of his composi- 
tions, entitled Eskdale, a Poem, appeared with the name of 
the author in a provincial miscellany.’ It is an imitation 
of Pope’s Windsor Forest, and at, least displays some com- 
mand of poetical language and imagery. He subsequently 
wrote many verses; and from a poetical epistle which he 
had addressed to Burns, some extracts were printed by Dr 
Currie. 

Telford at length quitted Eskdale, and songht for better 
employment in Edinburgh, where he is said to have con- 
tinued, with unremitting application, to study architecture 
on scientific principles. In the mean time, however, he 
must have earned his daily bread by the labour of his hands. 
Here he remained till the year 1782, when he was embold- 
ened to try his fortune in London. He had now reached 
the age of twenty-five, and seems to have acquired new 
confidence in the resources of his own talents. In his de- 
scriptive poem, two Eskdale farnilies have each received 
their mead of praise; and to two individuals belonging to 
those families he owed many obligations. 

Who has not heard of Johnstone’s sounding naine, 
Or Pasley’s, shining in the rolls of fame ? 

Mr John Pasley, a wealthy merchant, was the brother of 
Sir Thomas Pasley, and the uncle of Sir John Malcolm. He 
was remarkable, even in a proverbial degree, for his anxi- 
ous attention to the welfare of the Eskdale youth who re- 
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* The Poetical Museum ; containing Songs and Poems on almost every subject, mostly from periodical Publications. Hawick, 1784, 12mo. 


ishdale occurs at p. 267, where it is introduced with this notice of the author: 


mason at the village of Langholm, on the banks of the Esk ; a 
him by the neighbouring gentlemen.” 


“Epistle to Mr Walter Ruddiman,” signed Eskdule Tam, and dated 
three cantos, and Hallow-E’en. By Jobn Main.” 


Lond. 1836, 16to. 


“Thomas Telford, author of the following Poem, was bred a 


young man of no education but common reading, assisted by some few books lent 


! g. Langholm, it is to be remarked, is not a village, but a market-town, containing about 2000 inhabi- 
tants. An improved edition of the poem was printed at Shrewsbury. 


It is inserted in the appendix to the Life of Telford, p. 655. An 


at Langholm, is subjoined to “ Two Scots Poems; the Silver Gun, in 
é E ; Glasgow, 1788, 4to. 
first printed in the year 1779 in the Weekly Magazine, vol, xliv. p. 151, 


edition of the principal poem, he is mentioned with commendation as a p 


This epistle, which is commendatory of the Dumiries poet, was 
Telford acknowledged himself to be the author. In the last 
Oet as well as engineer. See, Mayne’s Siller Gun, p. 78, 227. 
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paired to the metropolis.!. This ingenious young man, then 
a journeyman mason, he received with his habitual kind- 
ness, and not only treated him with hospitality, but, we have 
every reason to believe, rendered him very important ser- 
vices, and greatly contributed to his subsequent advance- 
ment. In his account of his own life, it is observable that 
Telford makes not the slightest allusion to his benefactor. 
As to his occupation, he states that he was fortunate in be- 
ing cmployed at the quadrangle of Somerset-place, where 
ne acquired mucli practical information, both in the useful 
and ornamental branches of architecture. After a resi- 
dence of two years in London, he was engaged in superin- 
tending the building of a house in the dock-yard at Ports- 
mouth, intended for the resident commissioner. For this 
appointment we suppose him to have been indebted to the 
influence of Mr Pasley, exercised through his brother the 
admiral. “ During the three years,” he remarks, “ that I 
attended the building of the commissioner’s house, and of a 
new chapel for the dock-yard, I had an opportunity of ob- 
serving the various operations necessary in the foundations 
and construction of graving docks, wharf-walls, and similar 
works, which afterwards became my chief occupation.” 

Having terminated his engagement at Portsmouth. in 
1787; he was employed by Sir William Pulteney to super- 
intend some alterations in Shrewsbury Castle, which he 
wished to fit up as a temporary residence. ‘This baronet 
likewise belonged to Westerkirk, being a younger son of 
Sir James Johnstone of Westerhall. For several years he 
practised at the Scotish bar, but by his marriage with 
Frances Pulteney, niece to the earl of Bath, he acquired a 
princely fortune; and being a man of penurious habits, he 
continued till the end of his life to accumulate riches, 
which his only child, created countess of Bath, was miser- 
ably incapable of enjoying. It is more than probable that 
Tclford had been recommended to him by Mr Pasley; and 
to this new connexion he was indebted for a very favour- 
able opening of his career as a civil engineer. He was ap- 
pointed surveyor of the public works in the rich and exten- 
sive county of Salop; and this office he retained till the 
time of his death. His chief attention was thus devoted 
to building and repairing bridges ; but, as an architect, he 
was likewise employed in superintending the erection of 
churches and other edifices. His politics did not coincide 
with those of his patron. “Telford in his yonth,” says Mr 
Rickman, “ is known to have been tinctured with the then 
fashionable doctrines of democracy, while the strong mind 
of his patron derided and detested the flimsy tissue, as might 
be expected from his penetration and experience. A dan- 
gerous rupture was once likely to ensue, when Telford 
rather improperly transmitted some of the political trash of 
the day under his patron’s frank ;* but the latter pardoned 
him, after due animadversion.” 

Telford’s progress in his professional career, though not 
uncommonly rapid, was steady and certain; and every new 
opportunity of exerting his talents contributed to extend a 
reputation which at length became unrivalled. In 1790 he 
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was employed by the British Fishery Society to inspect the Telford. 
harbours at their several stations, and to devise a plem for 


an extensive establishment in the county of Caithness; and 
after an interval of three years he was intrusted with the 
management of the Ellesmere Canal. In 1803 the par- 
liamentary commissioners for making roads and building 
bridges in the Highlands, as well as the commissioners for 
the Caledonian Canal, appointed him their engineer. Un- 
der the former board, eleven hundred and seventeen bridges 
were erected, and nine hundred and twenty miles of new 
roads were made ; and under the latter board was completed 
the Caledonian Canal, a work of great labour and expense. 
Under the road commissioners on the Carlisle, Glasgow, and 
Lanarkshire roads, thirty bridges were erected ; one of them 
having a span of a hundred and fifty feet, and another being 
a hundred and twenty-two feet high. In both parts of the 
kingdom, he afterwards conducted a great variety of public 
operations ; and in 1808 he was employed by the Swedish 
government to execute a regular survey, and lay down cor- 
rect plans and sections of the country between Lake We- 
nern and the shore of the Baltic, near Soderkoping, and to 
make a detailed Report on the subject, with the view of con- 
necting the great fresh-water lakes, and forming a direct 
communication between the North Sea and the Baltic. © 
Having completed this service, he embarked at Gottenburg 
early in October. In August 1813 he again visited Sweden, 
and inspected all the works then commenced, which chiefly 
consisted of excavations. The king bestowed upon him a 
Swedish order of knighthood, but his good sense prevented 
him from assuming the title. In our days, such honours 
“be good cheap.” As a further mark of the royal appro- 
bation, he received the king’s portrait set in valuable dia- 
monds. 

He continued for many years to be engaged in a great 
variety of similar undertakings, indeed in all the most impor- 
tant undertakings that were then in progress; and a simple 
enumeration of his roads, bridges, canals, and harbours, 
would itself occupy a very considerable space. “ It has bcen 
said, and no doubt truly, that Mr Telford was inclined to 
set a higher value on the success which attended his exer- 
tions for improving the great communication from London 
to Holyhead, the alterations of the line of road, its smooth- 
ness, and the excellence of the bridges, than on that of any 
other work he executed. The Menai Bridge will unques- 
tionably be the most imperishable monument of Mr Tel- 
ford’s fame. This bridge over the Bangor ferry, connect- 
ing the counties of Carnarvon and Anglesea, partly of stone 
and partly of iron, on the suspension principle, consists of 
seven stone arches, exceeding in magnitude every work of 
the kind in the world.”* 

Telford was possessed of a robust frame, and till he 
reached the age of seventy, he had never been visited with 
any serious illness. While at Cambridge in the year 1827, 
he was afflicted with a severe and dangerous disorder; and 
although he gradnally recovered a certain degree of health, 
he never recovered his former vigour. He became sub- 
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' The son of an unprosperous farmer had been recommended to him by his kind-hearted relations at Burnfoot ; and as the young man had 
not been trained to business of any kind, he thought the best way of serving him was to procure him a clerkship in a man of war. He ac- 
cordingly lost no time in writing to his brother Admiral Pasley; but the admiral informed him that he had no employment for any such per- 
son. ‘lhe application was immediately renewed. An answer was returned, that he really had no employment for the young man, and could 


not make employment for him. Even this answer was not received as final. 


One letter followed another so rapidly, that at length the ad- 


miral wrote to this effect : “ For God’s sake, send me S. L., and let me see if any thing can be done for him.” This young man speedily 
became a purser ; and at tle termination of the first French war, retired from the service in very prosperous circumstances. 
* It was most probably addressed to his intimate friend Andrew Little, who kept a private and very small school at Langholm, and who 


completely agreed with lim in iis political erced. 


tally blind, he employed one of his scholars to read it in the evenings. 


Telford did not neglect to send him a copy of Paine's Rights of Man; and as he was to- 


Mr Little had received an academical education before he lost his 


sight ; and, aided by a memory of uncommon powers, he taught the classics, and particularly the Greek classics, with much higher reputation 


than any other schoolinaster within a pretty extensive circuit. 


Two of his pupils read all the Iliad, and all or the greater part of Sophocles. 


After hearing a long sentence of Greek or Latin distinctly recited, he could generally construe and translate it with little or no hesitation, 
He was always much gratified by Telford’s visits, which were not infrequent, to his native district. 


? Annual Biography and Obituary, vol. six. p. 208. 
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‘Telingana ject to bilious derangements in an alarming degree; and 


il 
Tell. 


these recurring in the spring and autumn of 1832 and 1833, 
and again in the spring of the ensuing ycar, greatly im- 
paired his strength. On the 23d of August 1834 he expe- 
rienced an attack, which, after affording some delusive ex- 
nectations of his recovery, reached its fatal termination on 
the second of September, after he had completed the se- 
venty-seventh year of his age. He dicd at his house in 
Abingdon Street, Westminster, and his remains were de- 
posited in the Abbey. 

He bequeathed legacies to the amount of L.16,600, but 
his own relations were entirely overlooked. ‘ After his 
mother’s death,” we are instructed, “Telford had few fa- 
mily connections to provide for; and although he was ready 
to help these, when occasionally in want of pecuniary as- 
sistance, yet he did not divide his property amongst them, 
having from experience formed a strong opinion against 
the removal of any man from his station in life.” Telford’s 
original station was that of a journeyman mason at Lang- 
holm; and was it for him to appeal to his own experience, 
and to form a strong opinion against the removal of any 
man from his station in life? He had a cousin named 
James Jackson, whose labours as a mason had roundcd his 
ample shouldcrs almost to deformity ; and being no longer 
fit for hard work, he endeavourcd to carn a livelihood by 
teaching a very humble school in Westerkirk. If he re- 
ceived any pecuniary assistance from his more fortunate 
relation, it must to all appearance have come in very scanty 
portions. The moral philosophy of this engineer and his 
editor is by no means suited to our unrefined taste. To 
Colonel Pasley, the nephew of his early benefactor, he be- 
queathed a legacy of five hundred pounds. We likewisc 
mention to his credit that he bequeathed a thousand pounds 
to the subscription library of Westerkirk, and the same 
amount to that of Langholm. Inthe last days of a length- 
encd life, he had not utterly forgotten 


Thy pleasant banks, O Esk, and verdant groves, 
The seat of innocence, and purest loves. 


The defects of his early education he had endeavoured 
to remedy by his own unaided exertions in his mature 
years. We are informed that he had taught himself Latin, 
French, and German, and could read those languages with 
facility, and converse frecly in French. He is likewise 
said to have been well acquainted with algebra, but to have 
placed more reliance on experiment than on mathematical 
Investigation. A combination of sciencc with experiment 
he doubtless understood and practised, as the best method 
of proceeding in his more difficult undertakings. He 
was a lover of literature, and was fond of miscellaneous 
reading. His relish for poetry never deserted him; and 
two poets, Campbell and Southcy, were remcmbered in 
his will. ‘To the Edinburgh Encyclopadia he contributed 
the articles Architecture, Bridge-building, and Canal-mak- 
ing. His account of his own lifc is however the most last- 
ing monument of his professional talents. Of his personal 
history, the details are very meagre and unsatisfactory ; 
but the record of his proceedings, and the result of his ex- 
perience, as an engineer who had been engaged in such 
important and multifarious operations, constitute it a work 
of great interest in its own department! =. 

TELINGANA, an ancient kingdom of Hindustan, inter- 
sected by the river Godavery. It is now possessed by the 
British and the nizam. 

TELL, Witt1am, an illustrious Swiss patriot, chief in- 
strument of the revolution which delivered the Swiss can- 
tons from the German yoke in 1307. Grisler, the govcr- 
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nor of these provinces for the emperor Albert, having or- 
dered him, under pain of death, to shoot at an apple placed 
on the head of one of his children, he had the dexterity, 
though the distance was very considerable, to strike it off 
without hitting the child. The tyrant, perceiving he had 
another arrow concealed under his cloak, asked him for 
what purpose? To which he boldly replied, “To have 
shot you through the heart, if I had had the misfortune to 
kill my son.” The enraged govcrnor now ordered him to 
be hanged ; but his fellow-citizens, animated by his forti- 
tude and patriotism, flew to arms, attacked and vanquish- 
ed Grisler, who was shot to death by Tell; and the associ- 
ation for the independency took place that instant. 

TELLER, an officer of the exchequer, in ancient records 
called ¢allier. ‘There were four of these officers, whose duty 
it was to receive all sums due to the king, and to’ give the 
clerk of the pells a bill to charge him therewith. They 
likewise paid all money due from the king, by warrant from 
the auditor of the receipt; and made weekly and yearly 
books both of their reccipts and payments, which they de- 
livered to the lord-treasurer. 

TELLICHERRY, a seaport in the south of India, on the 
coast of Malabar, and long the chief settlement of the Eng- 
lish. But the East India Company’s commerce having in 
1800 been transferred to Mahe, it has since declined, though 
it is still inhabited by a number of rich merchants, and isa 
principal mart for sandal-wood and cardamums. The in- 
habitants are more civilized than in the adjoining districts. 
Ships of considerable burden may anchor opposite the town 
in six fathoms watcr. Long. 75. 36. E. Lat. 11. 44. N. 

TELLO, a town of Celebes, and formerly the capital of 
an independent principality. Long. 119. 30. E. Lat. 5. 5. S. 

TEMBLEQUE, a town of Spain, in the province of 
Toledo and the partido of Alcazar de St Juan. It stands 
in a pleasant and beautiful part of the province ; and here 
large markets are held, especially for sheep, of which vast 
numbers are sold. It contains 900 houses, with 4400 in- 
habitants. There is a large establishment for refining 
saltpetre, which is found in the vicinity. Long. 3. 37. 4. 
W. Lat. 39. 41. 5.N. 

TEMESWAR, an extensive palatinate in the Austrian 
kingdom of Hungary. It is bounded on the north by Arad, 
on the east by Krassova, on the south by the Turkish do- 
minions, and on the west by Torontal. It extends over 
2254 square miles, and comprises one city, six market-towns, 
and 180 villages, besides hamlets, containing 43,270 houses, 
with 268,400 inhabitants, the majority of whom are Greeks, 
Walachians, or Servians, but having among them several 
German and Maygaren colonists of their sevcral religions 
and languages. One half of the cultivated land is devoted 
to the growth of corn, about one fortieth part is planted 
with vines, and the rest is allotted to pastures and wood. The 
country is generally level, and is well watered by the streams 
of the Maros, the ‘Temes, and the Vega. The climate is hot, 
moist, and not very healthy. Thc soil is fertile, producing, 
when well cultivated, abundant crops of wheat, maize, and 
rice. The produce also of hemp, flax, tobacco, and safvon, 
is copious, and occasions a considcrable trade to other dis- 
tricts. Wine is very good in some parts, in others but in- 
different. Both red and white wines are made. The rivers 
are well stored with fish of all kinds, and the fields abound 
in game. The whole trade centres in the capital city, of 
the same name as the palatinatc. This country belonged to 
the Turks till the year 1716, when it was a mere military 
occupation of the Austrians, and was overrun with wild people 
from the surrounding countries. In 1772 a civil government 
was formed, since which it has gradually become orderly, and 
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war the condition of soeiety has much improved. 
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Under the 
old naine it formed a part of the Bannat, which was divid- 
~ ed in 1779 into three sections, Torontal, Temeswar, and 
Krassova. 


TreMESWAR, a city of the kingdom of Hungary, in the - 


province of the Farther Theiss, and in the county of its own 
name, of which it is the capital. It stands near the river 
Vega, to which a canal leads. It is one of the best built 
places of the kingdom, and is most strongly fortified, as one of 
the chief barriers towards Turkey. It is the seat of the staff 
of the military colonies, and the see of a bishop both of the Ca- 
tholic and of the Greek church. The former has a fine Gothic 
cathedral, and the latter an elegant modern building. It 
is a plaee of considerable trade, making oil, tobacco, paper, 
iron wares, with silk and woollen cloths. Wine and silk 
are raised in the neighbourhood. It contains 1360 houses, 
with 12,600 inhabitants, of various nations and languages. 
Pench 2 sort FE. war 4s.-Oh Qi Ne 

TEMPE, a spot in Greece, of great celebrity for its 
beauty among the ancient Greeks. It is a valley about 
seven milcs long, and varying in breadth from 100 to 2000 
feet, being the passage between the mountains of Ossa and 
Olympus, leading from Thessaly to Macedonia. Accord- 
ing to tradition, this opening was made by an earthquake. 
The river Peneus flows through it on its way to Saloniea, 
where it empties its waters into the sea. A modern visi- 
tor says, “the scenery of this valley fully gratified our ex- 
pectations. In some places it is sylvan, calm, and harmo- 
nious, and the sound of the waters of the Peneus aecords 
with the grace of the surrounding landscape ; in others it 
is savage, terrific, and abrupt, and the river roars with vio- 
lence, darkened by the frown of stupendous precipices.” 

TEMPERAMENT, among physicians, the same with 
constitution, or a certain disposition of the solids and fluids 
of the human body, by which it may be properly denomi- 
nated strong, weak, lax, &c. 

In every person there are appearances of a temperament 
peculiar to himself, though the ancients only took notice of 
four, and some have imagined these were deduced from the 
theories of the four humours or four cardinal qualities ; but 
it is more probable that they were first founded on obser- 
vation, and afterwards adapted to those thcories, since we 
find that they have a real existence, and are capable of re- 
ceiving an explanation. The two that are most distinctly 
marked are the sanguineous and melancholic, viz. the tem- 
peraments of youth and age. 

1. Sanguineous. This is accompanied by laxity of so- 
lids, discoverable by the softness of hair, and succulency ; 
large system of arteries, redundancy of fluids, florid com- 
plexion ; sensibility of the nervous power, especially to 
pleasing objects; irritability from the plethora; mobility 
and levity from lax solids. These characters are distinctly 
marked, and are proved by the diseases incident to this 
age, a3 haemorrhages, fevers, &c.; but these, as they pro- 
ceed from a lax system, are more easily cured. 

2. Melancholic Habit. Here greater rigidity of solids 
occurs, discoverable by thc hardness and crispature of the 
hair ; small proportion of the fluids, hence dryness and 
leanness ; small arteries, hence pale colour; venous ple- 
thora, hence turgescency of these, and lividity ; sensibility, 
frequently exquisite ; moderate irritability, with remark- 
able tenacity of impressions ; steadiness in action and slow- 
ness of motion, with great strength ; for excess of this con- 
stitution in maniacs gives the most extraordinary instance 
of human strength we know. This tempcrament is most 
distinctly marked in old age and in males. The sangui- 
neous temperament of youth prevents us from distinguishing 
the melancholic till the decline of life, when it is very evi- 
dent, from diseases of the veins, haemorrhoids, apoplexy, ca- 
chexy, obstructions of the viscera, particularly of the liver, 
dropsies, affections of the alimentary canal, chiefly from 
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weaker influence of the nervous power. So much for the 
sanguineous and melancholic temperaments ; the other two 
are not so easily explained. The choleric temperament 
takes place between youth and manhood. In the 

3. Choleric, the distribution of the fluids is more ex- 
actly balaneed ; there is less sensibility, and less obesity, 
with more irritability, proceeding from greater tension, less 
mobility and levity, and more steadiness in the strength of 
the nervous power. 

4. Phlegmatic. This temperament cannot be distin- 
guished by any characters of age or sex. It agrees with the 
sanguineous in laxity and succulency. It differs from that 
temperament and the melancholic, by the more exact dis- 
tribution of the fluids. Again, it differs from the sangui- 
neous, by having less sensibility, irritability, mobility, and 
perhaps strength, though sometimes indeed this last is found 
to be great. , 

These are the ancient temperaments. The tempera- 
ments, indeed, are much more various, and very far from 
being easily marked and reduced to their genera and spe- 
cies, from the great variety which is observable in the con- 
stitutions of different men. 

TEMPERAMENT of the Musical Scale. ‘In the modern 
system, called tempered,” says a German writer on music, 
“all the intervals are not employed in their original per- 
feetion, as the nature of the harmonic:scale presents them, 
but lose, sometimes in this interval, sometimes in that other, 
something of their acuteness or gravity. In fact, expe- 
rience slows that, in tuning the major and minor thirds, 
the fifths, and the fourths, in their original perfection, when 
we reach a certain term, we meet with a fault of too great 
excess or too great deficiency; and from this faultiness 
arises the necessity of tempering this or that sound, in or- 
der to combine reciprocally the intervals of one mode with 
those of another, the result of which is called temperament.” 
The nature and the principle of temperament, as applied to 
musical instruments of fixed sounds, may be understood by 
perusing pp. 610, 611, of vol. xv., article Music, and p. 533 
of vol. xvi., article OrGAN. We shall here content ourselves 
with giving a very few additional remarks, and with indicat- 
ing some works whence further information may be derived, 
seeing that the subject of musical temperament is not of 
sufficient importance to occupy much room in a work like 
this. The various systems of temperament that have been 
proposed for such instruments as the organ, the harpsi- 
chord, the piano-forte, &c. offer only a choiee in the distri- 
bution of the imperfections of false intonation. The un- 
equal temperament is that usually adopted; but it must be 
observed, that tuners in general proceed more by rule 
of routine and an indifferent ear, than according to any 
scientific principle of temperament. Hence the great dif- 
ferences found among instruments tuned by different tuners. 
It is a common error to suppose that “ a person who sings 
in tune, tempers without knowing it.” Even Chladni, fol- 
lowing the lead, has asserted this; while the truth is, that 
there is 20 temperament in the voice of a singer whose into- 
nation is perfect, unless his voice and ear happen to be mis- 
guided by the accompaniment of a tempered instrument, 
that is, an instrument out of tune. When left to itself, the 
voice of such a singer, in executing the most intricate mo- 
dulations, forms the sounds in their true ratios to the dif- 
fercnt tonics or key-notes that occur, and, in the wonder- 
ful subtlety of the intonations of that only perfect musical 
instrument, the human voice, possesses all the intonations 
that are necessary to form these sounds exactly. Nearly 
the same thing occurs in the case of such a violin-player as 
a Viotti or a Paganini when he plays alone, and undis- 
turbed by the false intonations of any accompanying in- 
strument. ‘This was actually proved in Paris about thirty 
years ago, by the experiments made by M. Charlcs and the 
celebrated violinist Viotti. We may here remark, that it 


173 
Tempera- 
ment of 


the Musical 


Scale. 


Te LF M 


hear the holy office every day, or that, when their mi- 
litary duties should prevent this, they should supply it 
by a certain number of pater nosters ; that they should ab- 
stain from flesh four days in the week, and on Fridays 
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‘Temper- is of great detriment to the just intonation of a singer, to 
ance learn to sing by the guidance of an instrument such as the 
piano-forte, as is the common practice ; for a habit of mal- 
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Tesla intonation is then inevitably acquired. The same remark 
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applies to singers tanght with the accompaniment of those 
instruments with fretted finger-boards, such as the guitar, 
of which the intonation is also imperfect. -As to the im- 
perfections of the common guitar, the reader may con- 
sult the lively and ingenious work entitled Instructions to 
my Daughter, for playing on the Enharmonic Guitar, Lon- 
don, 1829. The celebrated singer Madame Mara used to 
say that every singer ought to learn to play the violin, in 
order to acquire a knowledge of just intonation. Certainly 
that instrument, and others of the violin kind, are the only 
ones we have that are capable of the nearest approach to 
perfect intonation, making allowances for the mechanical 
imperfections of their strings, as we have already hinted 
in the article Music. But still the human voice is the only 
perfect musical instrument. It has been a prevalent opi- 
nion among musicians and writers upon music, that the an- 
cient Greeks were ignorant of many of our musical inter- 
vals, and possessed no instruments capable of executing our 
modern musical scales.. But it is more than probable that 
the knowledge of the ratios of musical intervals, and of per- 
fect intonation in a variety of scales, was much more exact 
among the ancient Indians, Arabians, and Greeks, than is 
generally supposed, or than the scanty, imperfect, and cor- 
rupted Greek relics of works on music, and the very limit- 
ed examination of Indian and Arabian manuscripts, have 
hitherto been able to show. The reader may consult, on 
the subject of musical temperament, the following works. 
Among these, one of the best is Professor Robison’s, for 
clearness, as well as useful suggestions. Chapter 13, e¢ seq, 
of the third book of Salinas de Musica, Salamanca, 1577. 
Dr Smith’s Harmonics, second edition, 1759. Dr Thomas 
Young’s Papers in the Philosophical Transactions, and in 
Nicholson’s Journal; also vol. ii. of his Lectures on Na- 
tural Philosophy. Cavallo’s Paper in the 78th vol. of Phi- 
losoph. Trans. Vol. iv. of Professor Robison’s System of 
Mechanical Philosophy, edited by Dr Brewster in 1822, 
pp. 876-451. Instructions for Playing on the Enharmonic 
Guitar, London, 1829. (G. F. G.) 

TEMPERANCE, that virtue which a man is said to 
possess who moderates and restrains his sensual appetites. 
It is often, however, used in a much nfore general sense, 
as synonymous with moderation, and is then applicd indis- 
criminately to all the passions. 

TEMPERING, in the mechanic arts, the preparing of 
steel and iron, so as to render them more compact, hard, 
and firm, or even more soft and pliant, according to their 
respective occasions. 

TEMPIO, a city of the island of Sardinia, the capital of 
the province Gallura. It stands in an Alpine district, and in 
a very salnbrious situation. It is about twenty-five miles from 
the sea, is filled with antique buildings, some of the very 
extensive belonging to the nobility of the island. It is the 
seat of a bishop, whose cathedral is a large, heavy, uncom- 
pleted building, with decorations tawdry and ill executed. 
The city is well built, has a college, two monasteries, and 
a nunnery, and 5820 inhabitants. There is some industry 
employed in making guns and linen cloth, and some trade 
in preparing cheese, hams, bacon, and other saltcd meats. 

TEMPLARS, Tempers, or Knights of the Temple, a 
religious order instituted at Jerusalem in the beginning of 
the twelfth century, for the defence of the holy sepulchire, 
and the protection of Christian pilgrims. They were first 
called The Poor of the Holy City, and afterwards assumed 
the appellation of Templars, because their house was near 
the temple. The order was founded by Baldwin II., then 
king of Jerusalem, with the concurrence of the pope; and 
the principal articles of their rule were, that they should 


from eggs and milk-meats; that each knight might have 
three horses, and one esquire; and that they should neither 
hunt nor fowl. After the ruin of the kingdom of Je- 
rusaleni about 1186, they spread themselves through Ger- 
many and other countries of Europe, to which they were in- 
vited by the liberality of the Christians. In the year 1228, 
this order acquired stability by being confirmed in the coun- 
cil of ‘Troyes, and subjected to a rule of discipline drawn up 
by St Bernard. In every nation they had a particular go- 
vernor, called master of the Temple, or of the militia of the 
Temple. Their grand-master had his residence at Paris. 
Thc order of ‘Templars flourished for some time, and, by 
the valour of its knights, acquired immense riches, and an 
eminent degree of military renown ; but as their prosperity 
increased, their vices were multiplied, and their arrogance, 
luxury, and cruelty rose at last to such a monstrous height, 
that their privileges were rcvoked, and their order sup- 
pressed with the most terrible circumstances of infamy and. 
severity. Their accusers were two of their own body, and 
their chief prosecutor Philip the Fair of France, who ad- 
dressed his complaints to Clement. V. The pope, though 
at first unwilling to proceed against them, was under the 
necessity of complying with the king’s desire; so that, in 
the year 1307, upon an appointed day, and for some time 


_afterwards, all the knights, who were dispersed throughout 


Europe, were seized and imprisoned, and many of them, 
after trials for capital crimes, were convicted and put to 
death. In 1312 the whole order was suppressed by the 
council of Vienne. A part of the rich revenues which they 
possessed was bestowed upon other orders, especially on the 
knights of St John, and the rest confiscated to the respec- 
tive treasuries of the sovereign princes in whose domi- 
nions their possessions lay. In order to justify the severity 
with which they were treated, the Knights Templars were 
charged with apostasy to the Saracens, and holding cor- 
respondence with them, with insulting the majesty of God, 
turning into derision the gospe! of Christ, and trampling 
upon the obligation of all laws human and divine. Candi- 
dates, it is said, upon admission to this order, were com- 
manded to spit, in token of contempt, upon an image of 
Christ, and after admission, to worship either a cat or a 
wooden head crowned with gold. It is further affirmed, 
that, among them, the odious and unnatural act of sodomy 
was a matter of obligation; and tliey are charged with other 
crimes too horrible to be mentioned, or even imagined. 
Although there may be reason to believe that in this or- 
der, as well as others of the same period, there were shock- 
ing examples of impiety and profligacy, yet it is altogether 
incredible that the whole order was thus enormously cor- 
rupt. ‘The pope, indeed, though he acted with severity, 
acted with justice. He sent two cardinals to Paris, who, 
publishing his bull against the order, condemned those 
Templars who had made the voluntary confession to be 
burnt by a slow fire. The criminals recanted their former 
confessions, but acknowledged themselves worthy of death, 
because they had unjustly accused the order of crimes of 
which they were innocent. Several authors of those times 
wrote in defence of the order ; and Boccaccio avers, that 
its extirpation was owing to the avarice of the king of 
France, who coveted the rich possessions which the Tem- 
plars then enjoyed in that country. 

The king of Aragon was much pressed to treat the Tem- 
plars in his kingdom as they had been treated in France; 
but his constant answer was, “ We must first be convinced 
of their guilt, and it will then be time enough to talk of their 
punishment.” The people, however, were in general so pro- 
voked against them, that they were compelled to shut them- 
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ple, selves up in the fortresses belonging to their order, to pre- 
Vil. vent their being torn in pieces; and this precaution was re- 
‘__ presented to the king of Aragon as an act of rebellion. He 


marehed with a body of troops against one of these for- 
tresses. The knight who eommanded surrendered imme- 
diately, and told the king the truth, assuring him that they 
desired nothing but a fair trial. With this declaration the 
king was extremely moved, took the whole order into his 
protection, and forbade any to abuse or insult them under 
the heaviest penalties. “At the same time he declared him- 
self ready to receive any informations against them that were 
supported by proofs; but he threatened the informers with 
punishment if they should fail to support their accusation. 

These faets plead strongly for the innocence of the Tem- 
plars, or at least they prove that their guilt must have been 
exaggerated ; and many of the accusations advanced against 
them flatly contradict each other, and many members of this 
unfortunate order solemnly avowed their innoeence while 
languishing under the severest tortures, and even with their 

“dying breath. It therefore seems highly probable that King 
Philip set on foot this bloody tragedy with a view to gra- 
tify his avarice, and glut his resentment against the Tem- 
plars, and especially against their grand-master, who had 
highly offended him. The prineipal cause of his invincible 
hatred against them was, that in his quarrel with Boniface 
VIII. the knights espoused the cause of the pope, and fur- 
nished him with money to carry on the war.—They origi- 
nally wore a white habit, with red crosses sewed upon their 
eloaks as a mark of distinetion. 

TEMPLE, Sir Wituram, was born in London in the 
year 1628. The family from which he sprung was ancient, 
and is said to have assumed its surname from the manor of 
Temple, in the hundred of Sparken Hall, in Leicestershire. 
He was first sent to school at Penshurst, in Kent, under 
the eare of his uncle, the celebrated Dr Hammond, then 
minister of that parish ; but at the age of ten he was remov- 
ed to a school at Bishop-Stortford, in Hertfordshire. When 
he had acquired a sufficient knowledge of Greek and Latin, 
he returned home at the age of fifteen; and two years 
afterwards he went to Cambridge, where he was plaeed 
under the tuition of the learned Dr Cudworth, then fellow 
of Emanuel College. His father, Sir John Temple, being 
a statesrnan, seems to have designed him for the same mode 
of life; and on this aeeount, after residing at Cambridge 
two years, which were principally spent in acquiring a com- 
peteney of Freneh and Spanish, both languages exeeedingly 
useful for his intended pursuits, he was sent abroad to finish 
his edueation. 

He began his travels by visiting Franee in 1648. As he 
chose to pass through the Isle of Wight, where his majesty 
was detained a prisoner, he there aceidentally met with the 
second daughter of Sir Peter Osborne of Chicksand, in Bed- 
fordshire, then governor of Guernsey for the king ; and his 
lady being on a journey with her brother to St Maloes, 
where their father then was, the young traveller joined their 
party. This gave rise to an honourable attachment, whieh, 
at the end of seven years, concluded in a happy marriage. 
Having resided two years in France, and perfectly learned 
the French language, Temple made a tour through Holland, 
Flanders, and Germany, during which he became eompletely 
master of the Spanish. In 1654 he returned from the con- 
tinent, and, marrying Miss Osborne, passed his time in re- 
tirenient with his father, his two brothers, and a sister, then 
in Ireland, happy in that perfect harmony whieh has been 
so often remarked in their family. As he rejected all offers 
of employment under Cromwell, the five years which he 
lived in Ireland were spent ehiefly in improving hiniself in 
history and philosophy; but at the restoration, in 1660, be- 
lug there ehosen a member of the convention, while others 
Were trying to make their court to the king, Mr Temple 
epposed the poll-bill with so much spirit, that his eonduct 
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soon attracted the attention of the publie, and brought him Temple, 
into notice. In the sueceeding parliament, in 1661, he was Sir Wil- 


elected with his father for the county of Carlow; and in the |’: 


year following he was chosen one of the commissioners to 
be seut from that parliament to the king, which gave him 
an opportunity of waiting on the duke of Ormond, the new 
lord lieutenant, then at London. He soon afterwards re- 
turned to Ireland, but with a resolution of quitting that king- 
dom, and of removing with his family to England. 

On his return he met with a very favourable reception 
from the duke of Ormond; and soon acquired such a share 
in his esteem, that the duke complained of him as the only 
man in Ireland that had never asked any thing from him. 
When he mentioned his design of carrying his family to 
England, his grace said, that he hoped he would,.at least 
give him leave to write in his favour to the two great mi- 
nisters, Clarendon, then lord chaneellor, and the earl of 
Arlington, who was seeretary of state. This the duke did 
in such strong terms, as procured him the friendship of these 
two noblemen, as well as the good opinion of the king. 
Temple, however, made no other use of this advantage than 
to tell Lord Arlington, that if his majesty had any employ- 
ment abroad, which he was fit for, he should be happy to 
undertake it; but, at the same time, he requested that he 
might not be sent into any of the northern climates, to which 
he had a very great aversion. The secretary replied, he 
was very sorry he had made such an objecticn, as there was 
no other employment then undisposed of except that of 
going envoy to Sweden. However, in 1665, about tlic be- 
ginning of the first Dutch war, Arlington sent a messenger 
to aequaint him that he must immediately come to his house. 
He found that his lordship’s business was to tell him, that 
the king had oceasion to send some person abroad upon an 
affair of the utmost importance, and that he had resolved 
to make him the first offer ; but that he must know, without 
delay, and without telling him what it was, whether he would 
aecept of it, and that he must be ready to set out in two or 
three days, without mentioning it to any of his friends. After 
a little consideration, Temple told his lordship, that as ‘he 
took him to be his friend, and as he had advised him not to 
refuse, as it would be an entrance into his majesty’s service, 
he should consult no further. This business was to earry 
a seeret commission to the bishop of Munster. He accord- 
ingly set out on the second of August, and executed it so 
much to the satisfaction of Charles II. that, on his return 
to Brussels, his majesty appointed him resident there, and 
ereated him a baronet. As Brussels was a place where he 
had long wished to reside, he sent tor his family in April 
1666; but before their arrival, he had again been obliged 
to depart upon business to the prelate’s court. The bishop 
having listened to terms of accommodation with France, 
Sir William wrote two letters to dissuade him from that 
alliance; and these not having the desired effect, he went 
in disguise to Munster, where, though he arrived too late 
to secure the prince in his first engagement, yet he prevail- 
ed on:him to permit five or six thousand of his best troops 
to enter into the Spanish serviee. In this journey he pass- 
ed for a Spanish envoy, having twenty Spanish guards to 
attend him. In this manner he first went to Dusseldorp, 
where the duke of N euburg, though in the French interest, 
gave him a guard to Dortmund ; but when he reached that 
place, finding the gates shut, he was forced to proceed to 
a village at the distance of a league, which being full of 
Brandenburg troops,-he was under the necessity of lodging 
in a barn, upon a straw bed, with his page for a pillow. 
Next day he was entertained at a castle belonging to the 
bishop of Munster, by one Gorges, a Scotish lieutenant- 
general in that prelate’s service, with what he calls a very 
episcopal way of'drinking. The general eoming to the large 
hall, in which stood a great many flaggons ready charged, 
called for wine to drink the king’s health. A silver bell, 
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which might hold about two quarts, was presented to him ; 
and, as soon as he received it, he pulled out the clapper, 
and giving it to Sir William, to whom he intended to drink, 
ordered the bell to be filled. He drank off the contents to 
his majesty’s health ; and asking Sir William for the clapper, 
put it on, and turning down the bell, rang it, to show that 
he had drunk fair, and left nothing in it. He then took 
out the clapper, desired Sir William to give it to whom- 
soever he pleased ; and, ordering the bell to be filled again, 
presented it to Sir William: but as the latter seldom used 
to drink, he had generally some gentleman with him to sup- 
ply his place in this respect wlicnever it might be necessa- 
ry. Having finished his business at Munster, he returned 
to Brussels, where he passed a year with great pleasure and 
satisfaction. 

Two months after the conclusion of the peace with the 
Dutch at Breda, Sir William’s sister, who resided with him 
at Brussels, being very desirous of seeing Holland, he went 
thither incognito to gratify her desire ; but while he was at 
the Hague, he paid a private visit to De Witt, in which he 
laid the foundation of that close intimacy which afterwards 
subsisted between them. In the spriug of 1667, a new war 
breaking out between France and Spain, which exposed 
Brussels to the danger of falling into the hands of the for- 
mer, Sir William sent his lady and family to England ; but 
he himself remained there with his sister till the Christmas 
following, when he was ordered by the king to come over 
privately to London. Taking the Hague in his way, he 
paid another visit to De Witt, and, pursuant to his instruc- 
tions, proposed those overtures to him which produced the 
triple alliance. Soon after his arrival at the British court, 
he returned, on the 16th of January 1668, with the charac- 
ter of envoy extraordinary and plenipotentiary to Holland ; 
where a conference being opened, he brought that treaty 
to a perfect conclusion in the short space of five days. The 
ratifications of this alliance being exchanged on the 15th of 
February, he repaired to Brussels ; and a treaty being set 
on foot between France and Spain at Aix-la-Chapelle, he 
proceeded for that place on the 24th of April in quality of his 
majesty’s ambassador extraordinary and mediator. Here 
he arrived on the 27th; and it was chiefly owing to his as- 
sistance that the Spaniards were brought to sign the articles 
of that peace on the second of May. ‘This service being 
completed, he returned to Brussels, with a view of remaining 
there in his former station of resident; but he received 
letters from the earl of Arlington, with the king’s order to 
continue as ambassador, and to serve his country in that 
quality in Holland, as, on account of the late alliances, his 
majesty was resolved to renew a character which the crown 
of England had discontinued there since the time of King 
James. Sir William being now left at liberty to return to 
England, embraced the opportunity ; and upon his arrival at 
London he was received with every possible demonstration 
of favour, both by the king and the court. 

Setting out again for Holland, with his new character of 
the king’s ambassador, he arrived at the Hague in the end 
of August 1668. Here he enjoyed the confidence of that 
great minister De Witt, and lived in great intimacy with 
the prince of Orange, who was then only eighteen years of 
age ; but, in September 1669, he was hurried back to Eng- 
land by Lord Arlington, who ordered him to put his foot 
in the stirrup as soon as he should receive his letter. When 
Sir William waited on the earl, he found that he had not 
one word to say to him; for, after making him attend a 
long time, he only asked a few indifferent questions respect- 
ing his journey. Next day he was received as coolly by 
the king ; but the secret soon came out, and he was urged 
to return to the Hague, and pave the way for a war with 
Holland. In this, however, he excused himself from having 
any concern; which so much provoked the lord-treasurer 
Clifford, that he refused to him an arrear of two thousand 
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pounds due from his embassy. Disgusted with Arlington’s i 


behaviour, which was so unlike the friendship he had for- 


merly professed, Sir William now retired to his house at —™ 


Sheen, near Richmond, in Surrey ; and in his retreat, when 
free from the hurry of business, he wrote his Observations 
on the United Provinces, and one part of his Miscellanies, 
in the time of the second Dutch war. But about the 
end of summer 1673, the king wishing to put an end to 
the war, sent for Sir William, and desired him to go to Hol- 
land to negociate a peacc; but powers having been sent 
from thence at this time to the Marquis de Fresno, the 
Spanish ambassador at London, Sir William was ordered 
to confer with him; and a treaty was accordingly conclud- 
ed in three days, and the point carried respecting the su- 
periority of the British flag, which had been so long con- 
tested. In June 1674 he was again sent ambassador to 
Holland to offer the king’s mediation between France and 
the confederates, then at war, and it was accepted not long 
after ; Lord Berkeley, Sir William Temple, and Sir Leoline 
Jenkins, being declared ambassadors and mediators. Ni- 
meguen, which Sir William had proposed, was at length 
agreed upon by all parties to be the place of treaty. Dur- 
ing his stay at the Hague, the prince of Orange, who was 
fond of the English language, and of the plain English way 
of eating, constantly dined and supped once or twice a 
week at his house; and by this familiarity he so much gained 
the prince’s confidence and esteem, that he had a consider- 
able hand in his marriage with the princess Mary, daugh- 
ter of James II. 

In July 1676 he removed his family to Nimeguen, where 
he spent the remainder of that year without making any 
progress in the treaty ; and the year following his son was 
sent over with letters from the lord-treasurer, ordering him 
to return, and succeed Mr Coventry as secretary of' state. 
In consequence of this order, Sir William came over to 
England in the spring of 1677; and though the affair of the 
secretary’s place was dropped at his desire, he did not re- 
turn to Nimeguen that year. About this time, the prince 
having the king’s leave ‘to come over, he soon after married 
the princess Mary; and this gave occasion for a new cool- 
ness between Lord Arlington and Sir William, as he and 
the lord-treasurer Osborne, who was related to Sir Wil- 
liam’s lady, were only privy to that affair. After the prince 
and princess were gone to Holland, as the court always 
seemed inclined to favour France, the king wished to en- 
gage Sir William in some negociations with that crown ; 
but he was so ill satisfied with this proposal, that he offered 
to give up all pretensions to the office of secretary; and 
desiring the lord-treasurer to acquaint his majesty , with 
his intentions, retired to Sheen, in hopes of being taken at 
his word. 
signs not to evacuate the Spanish towns agreed by the 
treaty to be delivered up, the king commanded him to un- 
dertake a third embassy to the states. With them he con- 
cluded a treaty, by which England engaged, in case France 
refused to evacuate the towns in forty days, to declare war 
immediately against that nation ; but before half that time 
was elapsed, one Du Cros was sent from the English court 
to Holland upon a business which there damped all the 
good humour excited by the treaty, and which produced 
such sudden and astonishing changes in this country, as 
gave Sir William a distaste for all public employments. 

In 1679 he returned to Nimeguen, where the French 
delayed to sign the treaty till the last hour; but having 
concluded it, he returned to the Hague, whence he was soon 
after sent for to enter upon the secretary’s office, which Mr 
Coventry at length resolved to resign. He accordingly 
came over, and went to court, as all his friends hoped, with 
a full intention of assuming his office ; but he started some 
difficulty, because he had not a seat in the House of Com- 
mons, thinking that, by his not being a member, the public 
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ple, business would suffer at such a critical time, when the con- 
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of this happy revolution, in 1688, Moor Park becoming un- Temple. 
safe, as it lay in the way of both armies, he retircd to the —~—“ 


‘ile tests between the two parties ran so high, that the king 
‘thought fit to send the duke of York into Flanders, and 
the parliament to commit the lord-treasurer Danby to the 
Tower. After this his majesty still pressed Sir William to 
be secretary of state; using as an argument for his com- 
pliance, that he had nobody to consult with at a time when 
he had the greatest need of the best advice. Notwith- 
standing all this, Sir William declined the king’s offer, ad- 
vising him to choose a council in whom he could confide, 
and upon whose abilities he could depend. This advice 
the king followed ; and the choice of the persons being con- 
certed between his majesty and Sir William, the old coun- 
cil was dissolved four days after, and the new one esta- 
blished, of which the latter was a member. 

In 1680 the councils began again to be changed, on the 
king’s illness, at the end of summer, and the duke of York’s 
return to court. At this juncture Sir William, endeavour- 
ing to bring to the king’s favour and business some per- 
gous to whom his majesty had taken a dislike, if not an aver- 
sion, he met with such treatment from them as gave him a 
fresh distaste to the court, at which he seldom made his ap- 
pearance; so that he resided principally at Sheen. Soon 
after this the king sent for him again ; and having proposed 
that he should go as ambassador into Spain, Sir William 
consented ; but when his equipage was almost ready, and 
part of the money paid down for it, the king changed his 
mind, and told him that he would have him defer his jour- 
ney till the end of the session of parliament, in which he 
was chosen a member for the university of Cambridge. In 
this session the spirit of party ran so high that it was im- 
possible to bring the house to any kind of temper. The 
duke was sent into Scotland; but this would not satisfy 
them, nor any thing but a bill of exclusion, which Sir Wil- 
liam strenuously opposed, saying that “ his endeavour ever 
should be to unite the royal family, and that he would never 
enter into any councils to divide them.” Not long after 
this period, the parliament being dissolved by his majesty, 
without the advice of his privy council, and contrary to what 
he had promised, Sir William made a bold speech against 
that measure ; for which he was very ill used by some of 
those friends who had been most earnest in promoting the 
last change in the ministry. Upon this he grew quite tired 
of public business, declined the offer he had of again serv- 
ing for the university in the next parliament, which was soon 
after called, and met at Oxford; and seeing his majesty re- 
solved to govern without his parliament, and to supply his 
treasury through another channel, he retired to Shecn a few 
days after, whence he sent word by his son, that “he would 
pass the rest of his days like a good subject, but would never 
more meddle with public affairs.” From that time Sir Wil- 
liam lived at this place till the end of that reign and for 
some time in the next; when, having purchased a small scat 
called Moor Park, near Farnham in Surrey, for which he 
conceived a great fondness, on account of its solitude and 
retirement, and its healthy and pleasant situation, and be- 
ing much afflicted with the gout, and broken with age and 
infirmities, he resolved to spend the remainder of his life in 
this agrceable retreat. In his way thither he waited on 
King James, who was then at Windsor, and begged his fa- 
vour and protection to one “ that would always live as a 
good subject, but, whatever might happen, never again enter 
upon any public employment ;” desiring his majesty to give 
no credit to any thing he might hear to the contrary. The 
king, who used to say that Sir William Temple’s charactcr 
was always to be believed, promised him whatever he de- 
sired, gently reproached him for not entcring into his ser- 
vice, which, he said, was his own fault ; and kept his word 
as faithfully to Sir William as Sir William did to his majes- 
ty, during the surprising turn of affairs that soon after fol- 
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house at Sheen, which he had given up to his son; to whom 
he refused leave, though importunately begged, to go and 
meet the prince of Orange at his landing; but after King 
James’s abdication, when the prince reached Windsor, he 
went thither to wait upon his highness, and carried his son 
along with him. The prince pressed him to enter into his 
service, and to be secretary of state; but his age and infir- 
mities confirming him in the resolution which he had made 
not to meddle any morc with public affairs, he was satisfied 
that his son alone should enjoy his majesty’s favour. Mr 
John Temple was upon this appointed secretary at war; but 
he had hardly been a week in that office, when he resolved 
to put an end to his own life. This resolution he car- 
ried into effect on the 14th of April 1689, by throwing him- 
self out of a boat, hired for that purpose, in shooting Lon- 
don bridge; having first put stones into his pocket to make 
him sink speedily. 

In 1694 Sir William had the additional affliction to lose 
his lady, who was a very extraordinary woman, as well as 
an affectionate wife. He was then considerably turned of 
sixty ; at which age he practised what he had so often de- 
clared to be his opinion, that “an old man ought then to 
consider himself of no farther use in the world, except to 
himself and his friends.” After this he lived four years very 
much afflicted with the gout ; and his strength and spirits 
being worn out, he expired in the month of January 1698, 
in the seventicth year of his age. He died at Moor 
Park, where his heart was buried in a silver box under the 
sun-dial in his garden, opposite to a window from which he 
used to contemplate and admire the works of nature, with 
his sister, the ingenious Lady Gifford. This was according 
to his will, in pursuance of which his body was privately 
interred in Westminster Abbey. There a marble monu- 
ment was erected in 1722, after the death of his sister Lady 
Gifford. She resembled him in genius as well as in person, 
and left behind her the character of one of the best and 
most constant friends. 

Sir William Temple’s principal works are, 1. Memoirs 
from 1672 to 169]. They are very useful for those who 
wish to be acquainted with the affairs of that period. 2. 
Remarks upon the State of the United Provinces. 3. An 
Introduction to the History of England. 4. Letters written 
during his last embassies. 5. Miscellanies. He is a pleasing 
and popular writer ; and his style was long regarded as a 
model of grace and clegance. 

TempLe, Templum, a public building erected in honour 
of some deity, cither true or false; and in which the people 
meet for the purpose of religious worship. The word is 
formed from the Latin templum, which some derive from 
the Greek réuevg, signifying the same thing. The word 
templum, in its primary sense among the old Romans, sig- 
nified nothing more than a place set apart and consecrated 
by the augurs, whether cnclosed or open, in the city or 
in the ficlds. Clemens Alexandrinus and Eusebius refer 
the origin of temples to the sepulchres built for the dead. 
This notion has been illustrated and confirmed by a va- 
riety of testimonies by Mr Farmer in his Treatise on the 
Worship of Human Spirits, p. 373, &c. Herodotus and 
Strabo represent the Egyptians as the first who built tem- 
ples to the gods. The first erected in Greece is ascrib- 
ed to Deucalion, by Apollonius; Argonaut. lib. iti. Some 
ancicnt people performed their sacrifices in all places indif- 
ferently, from a persuasion that the whole world is the temple 
of God, and that he required no other. This was the doc- 
trine of the magi, followed by the Persians, the Scythians, 
the Numidians, and many other nations mentioned by Hero- 
dotus, lib. i., Strabo, lib. xv.,and Cicero in his second oration 
against Verres. The Persians, who worshipped the sun, be- 
lieved it would wreng his power to enclose him within the 
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and as Solomon made every part of the temple about twice Tem 
as large as the corresponding part in the tabernacle, we 
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Temple. walls of a temple, who had the whole world for his habita- 
—~—" tion; and hence, when Xerxes ravaged Greece, the magi 


exhorted him to destroy all the temples he met with. The 
Sicyonians would build no temple to their goddess Coronis } 
nor the Athenians, for the like reason, erect any statue to 
Clemency, who, they said, was to live in the hearts of men, 
not within stone walls. The Bithynians had no temples 
but the mountains; nor had the ancient Germans any other 
but the woods. Even some philosophers have blamed the 
use and building of temples, particularly Diogenes, Zeno, 
and his followers the Stoics. But it may be said, that if 
God has no need of temples, men have need of places to 
meet in for the public offices of religion; and accordingly 
temples may be traced back even into the remotest anti- 
quity. See Hospinian De Origine Templorum. 

The Romans had several kinds of temples. Those built 
by the kings, &c. consecrated by the augurs, and in which 
the exercise of religion was regularly performed, were 
called, by way of eminence, templa. Those that were not 
consecrated were called des. The little temples that 
were covered or roofed they called edicule ; those open, 
sacella. Some other edifices, consecrated to particular 
mysteries of religion, they called fana and delubra. All 
these kinds of temples, Vitruvius tells us, had other parti- 
cular denominations, according to the form and manner of 
their construction. The Romans indeed surpassed all na- 
tions with regard to temples: they not only built temples 
to their gods, to their virtues, to their diseases, &c., but 
also to their emperors, and that in their life-time. These 
particulars are sufficiently ascertained from medals, inscrip- 
tions, and other monuments. Horace compliments Augus- 
tus, and sets him above Hercules and all the heroes of fable ; 
because those were only admitted into temples after their 
death, whereas Augustus had his temples and altars while 
living. Epist. ad Aug. 


o Presenti tibi maturos largimur honores, 
Jurandasque tuum per nomen ponimus aras. 


Suetonins gives an instance of the modesty of that emperor, 
who would allow of no temples being erected to him in the 
city ; and who, even in the provinces, where he knew it 
was usual to raise temples to the very proconsuls, refused 
any but those erected in the name of Rome as well as his 
own. The most celebrated temples among the Romans 
were the Capitol and Pantheon. The temple of Saturn 
served for the public treasury. 

The temple at Jerusalem was similar in its plan to the 
Tabernacle. The first temple was begun by Solomon 
about the year of the world 2992, and before Christ 1012 
according to some chronologers, and finished in eight years. 
Great mistakes have been committed respecting the dimen- 
sions of this temple, by confounding the emblematical de- 
scription of Ezekiel with the plain account of it in the 
books of King and Chronicles. It consisted of the holy of 
holies, the sanctuary, and a portico. The holy of holies 
was a square room of twenty cubits; the sanctuary, or holy 
place, was forty cubits long and twenty broad, consequently 
the length of both these together was sixty cubits. The 
portico, which stood before the sanctuary, was twenty cu- 
bits long and ten cubits broad. Whether the portico was 
separated by a wall from the rest of the temple is not men- 
tioned in Scripture. If it was, the whole length of the 
temple, computing the cubit at twenty-two inches, did not 
exceed 110 feet in length and thirty-six feet eight inches 
in breadth. In the portico stood the two brazen pillars 
called Juchin and Boaz; which, upon comparing and rc- 
conciling the seemingly different accounts in different 
places, appear to have been forty cubits high, and about 
four cubits diameter. The court probably at first extended 
all round the temple. We arc informed that the court 
about the tabernacle was 100 cubits long and fifty broad ; 


have reason to conclude that the court around the temple 
was 200 cubits long and 100 broad. According to this 
description, which is taken from the Scripture history, the 
temple of Solomon was by no means so large as it is com- 
monly represented. Still, however, it was very magnifi- 
cent in size and splendid in ornament. It was plundered 
of its treasures in the reign of Rehoboam, and repaired by 
Joash: it was again spoiled in the time of Ahaz and of 
Hezekiah; and after being restored by Josiah, was demo- 
lished by Nebuchadnezzar in the year of the world 3416, 
after it had stood 476 according to Josephus, and accord- 
ing to Usher 428 years. 

The second temple was built by the Jews, after their re- 
turn from the Babylonish captivity, under the direction and 
influence of Zerubbabel their governor, and of Joshua the 
high priest, with the leave and encouragement of Cyrus the 
Persian emperor, to whom Judea had now become a tribu- 
tary kingdom. According to the Jews, this temple was 
destitute of five remarkable appendages, which were the 
chief glory of the first temple; the ark and mercy-seat, 
the Shechinah, the holy fire on the altar, which had been 
first kindled from heaven, the urim and thummim, and the 
spirit of prophecy. This temple was plundered and pro- 
faned by Antiochus Epiphanes, who also caused the public 
worship in it to cease. It was afterwards purified by Judas 
Maccabeeus, who restored the divine worship; and after 
having stood 500 years, was rebuilt by Herod, with a magni- 
ficence approaching to that of Solomon’s. Tacitus calls 
it “ immense opulentize templum ;” and Josephus states that 
it was the most astonishing structure he had ever seen, as 
well on account of its architecture as its magnitude, and like- 
wise the richness and magnificence of its various parts, and 
the reputation of its sacred appurtenances. This temple, 
which Herod began to build abont sixteen years before 
the birth of Christ, and so far completed in nine years and 
a half as to be fit for divine service, was at length destroyed 
by the Romans on the same month and day of the month 
on which Solomon’s temple was destroyed by the Babylo- 
nians. 

‘TrMpLES among us denote two inns of court in London, 
thus called because anciently the dwelling-house of the 
knights templars. At the suppression of that order, they 
were purchased by the professors of the common law, and 
converted into hospitia or inns, They are called the Znner 
and Middle Temple, in relation to Essex-house; which 
was also a part of the house of the templars, and called the 
Outer Temple, because situated without Temple-Bar. 

TEMPORALITIES or Bisuors, are the revenues, 
lands, tenements, and lay-fees, belonging to bishops, as 
they are barons and lords of parliament. 

TENASSERIM, a town and district of the Birman em- 
pire. The district extends along the sea-coast, from the 
cleventh to the fourteenth degrees of north latitude. A con- 
nected barrier of islands, extending 135 miles from north 
to south, with a strait between them and the mainland from 
fifteen to thirty miles broad, protects the west coast from 
the south-west monsoon. The capital of the province is of 
the same name. It was taken in 1759 from the Siamese, by 
Alompra, and was then large and populous; but is now al- 
most a heap of ruins. Long. 98. 50. E. Lat. 11. 42. N. 

TENBURY, a market-town of the county of Worcester, 
in the hundred of Doddingtree, 134 miles from London, 
and fourteen from the city of Worcester. It stands on the 
river Teme, which here forms the boundary between the 
counties of Salop and Worcester. The situation is low; 
and from having a small but rapid stream joining the river 
Teme at the uppcr end of the town, Tenbury is sometimes 
liable to be flooded, from the effects of which the old Go- 
thic church has more than once suffered. It has a good 
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yy corn-market, some trade in hops, cider, and perry, and a 


little in tanning leather and in making gloves. The popu- 
TS lation amounted in 1821 to 1668, and in 1831 to 1768. 

—"  TENBY, a town of South Wales, in the county of Pem- 
broke, 250 miles from London. It stands on the sea-shore, 
on a peninsula formed by the river Severn. It was in an- 
cient times a place of strength and importance, having been 
protected by fortifications, and flanked with batteries, the 
remains of whicli are still standing. It has no other em- 
ployment for its inhabitants but the fisheries, and the ex- 
port of coal and culm. It has of late years become a well- 
frequented bathing place, and has been provided with the 
appropriate institutions for that purpose. It is a borough, 
and, jointly with Pembroke, Milford, and Weston, returns 
one member to parliament. Its municipal government con- 
sists of a mayor, four aldermen, and eleven councillors. 
There is a market on Wednesday and Saturday. The in- 
habitants amounted in 1801 to 984, in 1811 to 1176, in 
1821 to 1554, and in 1831 to 2128. 

TENCE, a city of France, in the department of the 
Upper Loire, and in the arrondissement of Issengeaux. It 
stands on the river Lignon, where the Serigoul falls into 
it. The country around it is mountainous and thinly peopled, 
nor are there any large towns near it. There are some 
coal-mines worked in the neighbourhood. In 1836 the 
city contained 5730 inhabitants, some of whom find em- 
ployment in making linen goods, silk goods, and lace. 
There are also manufactures of leather and iron ware. 

TENCH’S Isuanp, a small island in the Pacific Ocean, 
about two miles in circumference. Long. 150.31. E. Lat. 
T, ap0S. 

TENEDOS, in Ancient Geography, an island on the 
coast of Troas, at the distance of forty stadia from the con- 
tinent, and eighty in compass; with a cognominal olian 
town, and a temple of Apollo Smintheus. Its origin is de- 
rived from Tennes or Tenes, who being exposed in a coffer 
or bog by his father Cygnus the Thracian, at the instiga- 
tion of the mother-in-law, was by fate carried to this island, 
made king of it, and at length worshipped as a god on ac- 
count of his virtues. 

TENERIFFE, one of the Canary Islands, situated off 
the western coast of Africa. Long. 17. W. Lat. 28. 20.N. 
See Canarizs. 

TENGALLE, a seaport of Ceylon, situated near the 
south extremity of the island, containing 300 inhabitants, 
many of whom are fishermen. Long. 80. 48. E. Lat. 6. 
3. N. 

TENIERS, Davin, the elder, a Flemish painter, born 
at Antwerp in 1582, received the first rudiments of his art 
from the famous Rubens, who highly esteemed him for his 
promising genius, and with great satisfaction examined and 
commended his designs. From the school of that cele- 
brated painter Teniers went to finish his studies at Rome. 
He attached himself to Adam Elsheimer for six years; and 
from the instructions of two such incomparable masters, he 
«formed to himself a peculiar style, which his son afterwards 
cultivated so happily as to bring it to the utmost perfec- 
tion. His pictures were small; and his subjects usually 
shops, laboratories, humorous conversations, and rural fes- 
tivities. ‘Ihe demand for his pieces was universal; and 
even his master Rubens thought them an ornament to his 
cabinet. He died at Antwerp in 1640. 

Teniers, David, the younger, also an admirable painter, 
was the son of the former, and was born at Antwerp in 

1610. He obtained the name of Ape of Painting, from his 
imitating the manner of different painters with such exact- 
ness as to deceive even the nicest judges. He greatly im- 
proved under his father, and obtained such reputation as 
introduced him to the favour of the great. The archduke 
J.eopold William made him gentleman of his bed-chamber ; 
and all the pictures of his gallery were copied by Teniers, 
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and engraved by his direction. The king of Spain and 
Don Juan of Austria set so high a value on his pictures, 
that they built a gallery to receive them. William prince 
of Orange honoured him with his friendship; and Rubens 
not only esteemed his works, but assisted him with his ad- 
vice. His principal talent lay in landscapes adorned with 
small figures. He also painted men drinking and smoking, 
chemists’ laboratories, country fairs, and the like. His 
small figures are superior to his large ones. He died in 
1694. Abraham, another son of the elder David Teniers, 
was equal, if not superior, to his father and brother in the 
expression of his characters, and his understanding the 
chiaroscuro; though he was inferior in the sprightliness of 
his touch, and the lightness of his pencil. 

TENISON, Tuomas, archbishop of Canterbury, was 
born at Cottenham, in Cambridgeshire, on the 29th of Sep- 
tember 1636; and studied at Corpus Christi College in 
Cambridge. In his youth he applied himself to physic; but 
afterward went into orders, and was some time minister of 
St Andrew’s church, Cambridge; where he attended the 
sick during the plague in 1665, which his parishioners ac- 
knowledged by the present of a piece of plate. He showed 


himself very active against the growth of Popery, by his 


writings both in King Charles’s and in King James’s reigns. 
In 1680 he was presented to the vicarage of St Mariin’s in 
the Pields, London, to which parish he made several dona- 
tions. He endowed a free school, and built a handsome 
library, which he furnished with useful books. King Wil- 
liam and Queen Mary, in 1689, presented him to the arch- 
deaconry of London ; in 1691, he was nominated to the see 
of Lincoln, and in 1694 he succeeded Dr Tillotson as arch- 
bishop of Canterbury. He performed all the duties of a 
good priniate for twenty years, and died on the 14th of De- 
cember 1715. 

TENNANT, Smituson, a distinguished chemist, born 
at Selby in Yorkshire, 30th November 1761, was the only 
child of the Rev. Calvert Tennant, younger son of a re- 
spectable family in Wensley Dale, near Richmond, and vicar 
of Selby. His mother was Mary Daunt, daughter of a sur- 
geon of that town. His father had been a fellow of St John’s 
College, Cambridge, and began to teach his son Greek 
when he was only five years old. He had the misfortune 
to lose him four years after ; and before he grew up, his 
mother also, while he was riding with her, was thrown from 
her horse and killed on the spot. He was sent, after his 
father’s death, to different schools, at Scerton, Tadcaster, 
and Beverley. In these he was remembered as a boy re- 
tired in his manners, and somewhat melancholy, and indo- 
lent with respect to puerile amusements. He learned but 
little at school, and may be considered as in a great measure 
self-educated ; having been fond, almost as a child, of read- 
ing books of science, and of amusing himself with little ex- 
periments which he found described in them; and while he 
was at school at Tadcaster, he took great delight in attend- 
ing a course of Walker’s lectures on experimental philoso- 
phy which were given there. At Beverley he was under 
the care of Dr G. Croft, who had made himself known to 
the public by some controversial writings. Here he never 
entered much into the pursuits of his contemporaries, but 
profited by a good library belonging to the school; and 
among other books which he read with avidity was Sir Isaac 
Newton’s Treatise on Optics. : 

He had entertained a great desire to complete his che- 
mical studies under the immediate instruction of Dr Priest- 
ley, who was then enjoying deserved reputation for his re- 
cent experimental discoveries ; but Dr Priestley’s occupa- 
tions did not permit him to undertake the task of directing 
his education, however agreeable it might have been to him 
to have assisted such a pupil. In the mean time he had 
not neglected his classics, but had acquired a sufficient 
knowledge of the learned languages to appreciate with cor- 


179 
Tenison 


Tennant. 


180 


TENNANT. 


Tennant. rect taste the beauties of the great writers of antiquity. 
“——v~” Notwithstanding his admiration for Dr Priestley, he was 


an early convert to the antiphlogistic theory of chemistry ; 
which, with all its errors, was still a material step in the 
advancement of science. 

In 1781 he went to Edinburgh, with the view of quali- 
fying himself for the profession of physic, and he had the 
advantage of attending Dr Black’s lectures, which were 
then in great reputation. In October 1782, he entered as 
a pensioner of Christ’s College, Cambridge, where he be- 
came intimately acquainted with the late Professor Har- 
wood, who had been first a surgeon in India, but having 
lost, by the misconduct of an agent, the fortune which he 
had there acquired, submitted cheerfully to the toil of re- 
commencing his career as a physician, thongh already past 
the middle age. His talents for conversation were such as 
were extremely likely to captivate a young man of superior 
discernment ; and he formed a friendship with Tennant 
which continued uninterrupted throughout their lives. At 
Cambridge he studied a little of the mathematics in the 
works of Newton, but much more of chemistry and botany : 
he already began to exercise his inventive powers in an at- 
tempt to economize the consumption of fuel in distillation, 
which he did not make public until twenty years after, 
though he mentioned it at the time to some of his friends. 
He also occupied himself incessantly in general, and espe- 
cially in political reading, though he was far from having 
the air of a student; but his rooms were always in confu- 
sion, from the mixture of heterogeneous materials that were 
accumulated in them. His residence at Cambridge was 
perhaps the happiest time of his life ; his spirits unwearied, 
his health unbroken, his feelings acute, and his conversa- 
tion brilliant though simple and unaffected. 

In the summer of 1784 he paid a visit to Denmark, to 
Sweden, and to Scheele, whose acquaintance extremely de- 
lighted him, and most of all from the simplicity of the ap- 
paratus that he employed in his researches. A year or two 
afterwards he went to France, and being taken ill at Paris, 
he was joined there by his friend Harwood, with whom he 
returned through Holland and the Netherlands, at the 
time when the bigoted people of the Low Countries were 
in insurrection against a philosophical despot, while Holland 
remained free and prospcrous. 

He was particularly intimate with Dr Milner, the master 
of Queen’s College, and was recommended by his signature, 
together with those of Waring, Maskelyne, Jebb, and Wat- 
son, as a fellow of the Royal Society, into which he was 
admitted in January 1785. He removed, together with 
his friend Harwood, in December 1786, from Christ’s Col- 
lege to Emanuel, and in 1788 he took the degree of ba- 
chelor of physic. In 1791 he communicated to the Royal 
Society his very interesting discovery of a mode of obtain- 
ing carbon from the carbonic acid. Having observed that 
charcoal did not decompose the phosphate of lime, he con- 
cluded that phosphorus ought to decompose the carbonate of 
lime; and the result fully justified his manner of reasoning. 

He paid a third visit to the Continent in 1792, intending 
to pass through France into Italy, and arrived at Paris not 
long before the 10th of August; but he saw some indica-~ 
tions of an impending convulsion, and was fortunate enough 
to qnit Paris on the 9th. He visited Gibbon at Lausanne, 
and was much interested in the sagacity which this eminent 
writer displayed in his conversation. He proceeded to 
Rome and Florence, where he was fully impressed with all 
the admiration that he had been taught to anticipate for 
the treasures of ancient and modern art possessed by those 
cities; and in his return through Germany, he was greatly 
amused by the mixture of knowledge and eredulity which 
he observed among the studious of that country. At Paris 
in 1793 he found every thing enveloped in gloom and over- 
whelmed with terror. His friend Lametherie was alarmed 


by the visit which he paid him; but he had the integrity Toth 
to preserve for him entire some property of considerable ‘ 


value, with which he had intrusted him. 


Upon his arrival in London, Mr Tennant took chambers | 


in the Temple, and was in the habit of living much with 
some of his early acquaintance, who had adopted the law 
as their profession; to his own he was in great mea- 
sure indifferent, neither seeking to practise it, nor being 
well calculated to succeed greatly in it with the public, 
though he studied it with attention, and took pains to 
make himself master of its history and philosophy, being a 
particular admirer of Sydenham, when considered in rela- 
tion to the age in which he lived. He took his degree of 
doctor of physic in 1796; and in the same year he gave 
the Royal Socicty a paper on the quantity of carbonic acid 
afforded by the diamond, which he measured by heating it 
with nitre, and obtaining a precipitate by-the addition of 
muriate of lime; and he found that the diamond afforded 
no more carbonic acid than an equal weight of charcoal. 
A subsequent communication contained the result of his 
observations on the action of heated nitre on gold and 
platina. 

The love of travelling appeared to be his predominant 
passion. In his travels, he studied not only the natural 
and political history of the countries which he saw, but also 
their languages, and the philosophy of their etymologies. 
He likewise observed the peculiarities of their agriculture ; 
and, in 1797, he determined, after visiting an agricultural 
friend in Lincolnshire, to devote his attention to practical 
farming as a serious pursuit. He purchased some allot- 
ments of unenclosed land in that neighbourhood, but he 
left the management of them chiefly to his friend, and after- 
wards made considerable additions to the property by further 
purchases. In 1798 or 1799, he bought a tract of newly 
enclosed land on the Mendip Hills, near Chedder, where he 
built a house, and resided for some months every summer 
through the remainder of his life. These speculations, 
though their results were at first doubtful, yet succeeded 
remarkably well on the whole; more especially consider- 
ing the benefit which his health derived from the travel- 
ling and the exercise that they rendered necessary; but they 
occupied too mueh of his attention, and of that time which 
might have been employed so much more to the advantage 
of the public, and to his own ultimate satisfaction. 

In 1799 he gave the Royal Soeiety a paper on the mag- 
nesian limestone, or dolomite, which he considers as rather 
a combination than an accidental mixture; and the forms 
of the crystals, as they have been determined by later ob- 
servers, together with the laws of definite proportions, have 
tended to confirm this conjecture. He found that grain 
will scarcely germinate, and soon perishes, when sown in 
the neutral carbonate of magnesia. In 1802 he published 
his paper on emery, which he showed to be a substance 
similar to the corundum or adamantine spar of China, and 
not an ore of iron, as had been commonly supposed. In 
the month of July he was making some experiments on 
crude platina, when he discovered in it a singular dark 
powder, which was left undissolved by the nitro-muriatic 
acid, and which was also observed the next year by Messrs 
Descotils and Vauquelin. In 1804 Dr Tennant showed 
that the powder contained two new metals, which he named 
tridium and osmium ; and he received the Copleian medal 
from the Royal Society in November, as an acknowledg- 
ment of the merit of his various chemical discoveries. In 
1805 and 1806 he paid two successive visits to Ireland, 
by way of Scotland, one of them in company with Browne 
the traveller, for whom he had a high esteem, and to whom 
he suggested the observation of the temperature of boiling 
water as a mode of determining the heights of mountains; 
a method, however, which had been long before recom- 
mended by Achard and others. ' 
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He became latterly more fond of general society than he 
had been in his earlicr years, and he used to reccive miscel- 
laneons parties at his chambers, and to show them prints, 
and minerals, and novelties of various kinds. In 1812 he was 
persuaded to convert these mixed exhibitions into a more 
regular course of lectures, principally upon mineralogy, 
calculated especially for the ladies of his acquaintance, and 
which highly delighted all his audience: “ Their attention 
was perpetually kept alive by the spirit and variety with 
which every topic was discussed, by anecdotes and quota- 
tions happily introduced, by the ornaments of a powerful 
but chastiscd imagination, and, above all, by a peculiar 
vein of pleasantry, at once original and delicate, with which 
he could animate and embellish the most unpromising sub- 
jects ;” a circumstance which, though not of much imme- 
diate importance to the public, yet probably led him the 
more readily to accept the professorship at Cambridge, and 
would thus, if he had survived longer, have greatly cx- 
tended the sphere of his utility. 

In 1813 he delivered a lecture on mineralogy to the 
Geological Society, and gave them also an account of his 
analysis of a volcanic substance from the Lipari Islands, 
containing the boracic acid, which has since been examin- 
ed on the spot by Dr Holland. In the month of May he 
was elected professor of chemistry in the university of 
Cambridge, all opposition having becn withdrawn before 
the election. The following spring he gave his first and 
last course of lectures there. His introductory lecture still 
exists in manuscript, and is said to contain a masterly sketch 
of the history of the science. He communicated to the 
Royal Society, in 1814, a paper on the easiest mode of 
procuring potassium, and another on the economy of heat 
in distillation, proposing to heat a second boiler by the con- 
densation of the steam of the first. In the spring and sum- 
mer of this year he was occupied in searching for the origin 
of iodine, and he succeeded in detecting this substance in 
sea-water, by the test of its tarnishing the surface of leaf 
silver. One of the last services that he rendered the Royal 
Society, was in the capacity of a member of a committee 
which was formed in order to investigate, at the request of 
the government, the degree of danger that might attend 
the general introduction of gas-lights into the metropolis. 
He undertook, together with his friend Dr Wollaston, to 
inake some experiments upon the inflammation of the gas, 
and they discovered conjointly the very important fact, that 
the gas contained in a small tube will not communicate the 
flame ; a fact which, in the hands of Sir Humphry Davy, 
has been rendered productive of conscquences so important 
to the public safety; although Sir Humphry having been 
abroad at the time of this investigation, and the report of 
the committee not having been then published, he had to 
rediscover this truth, and many more, in his most ingenious 
and successful researches. 

It was early in the month of September that Dr Ten- 
nant went for the last time to France, being impatient to 
observe the changes which an eventful interval of twenty 
years had produced in that highly interesting country. He 
was greatly delightcd with Lyon and Marseille ; and, re- 
turning to Paris in November, he lingered there till Fe- 
bruary 1815. On the 15th of that month he arrived at 
Calais ; on the 20th he went to Boulogne with Baron Bulow, 
in order to embark there. They did embark on the 22d, 
but were forced back by the wind, and meant to try again 
in the evening. In the mean time they took horses and 
went to see Bonaparte’s Pillar, about a league off; and go- 
ing off the road on their return, to look at a small fort, of 
which the drawbridge wanted a bolt, they were both thrown, 
with their horses, into the ditch.’ Bulow was only stunned, 
but Tennant’s skull was so severely fractured, that he died 
an hour after. 

His papers published in the Philosophical Transactions 
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were eight innumber. 1. On the Decomposition of Fixed Tennant. 


Air, 1791, p. 182. 2. 
1797, p. 123. 3. On the Action of Nitre upon Gold and 
Platina, p. 219. 4. On the different sorts of Lime used in 
Agriculture, 1799, p. 305. 5. On the Composition of 
Emery, 1802, p. 398. 6. On two Metals found in the 
Black Powder remaining after the Solution of Platina, 
1804, p. 411. 7. Onan easier Mode of procuring Potas- 
sium than that which is now adopted, 1814, p. 578. 8. 
On the Means of producing a double Distillation by the 
same Heat, p. 587. 

9. The analysis of a Volcanic Substance containing the 
Boracic Acid appeared in the Transactions of the Geolo- 
gical Society, vol. i. 1811. 

Dr Tennant was tall and slight in his person ; his face was 
thin and his complexion light ; he resembled a little the por- 
traits of Locke; he was generally negligent in his dress, but, 
on the whole, agreeable in his appearance. He was distin- 
guished for good sense, for quickness of perception, and for 
penetration ; but, as his friend and biographer Mr Whishaw 
observes, in the admirably energetic sketch which he has 
given of his character, he was one of those who, to se the 
words of Dr Johnson, “ without mnch labour have obtained 
a high reputation, and are mentioned with reverence rather 
for the possession than the exertion of uncommon. abili- 
ties.” “ His curiosity and activity were incessant ; he had 
a vigilance of observation which suffered nothing to escape 
him, and was continually gaining new information from a 
variety of interesting sources. But although the knowledge 
thus acquired was remarkable for its correctness, and comi- 
plete for the purposes of its possessor, yet the industry and 
perseverance, by which it ought to have been embodied 
and made permanent for the benefit of others, were too 
often altogether wanting. The ardour and energy of Dr 
Tennant’s mind co-operated unfortunately, in this respect, 
with his want of method and of systematic habits of applica- 
tion ; since he was constantly pressing on to new discoveries, 
instead of arranging and bringing to perfection those which 
hc had already made. His memory was a great storehouse 
of discoveries, and hints for discovery, of ascertained facts, 
probable conjectures, and ingenious trains of reasoning 
rclative to the various important subjects upon which he 
had at any time been engaged. These he was continually 
treasuring up, with the intention of reducing them to order, 
and preparing them for use at a more convenieut season. 
But that period rarely arrived. In the carelessness of in- 
tellectual wealth, he neglected those stores of knowledge 
which he had accumulated, and suffered them to remain 
useless and unproductive, till his attention was recalled to 
them, perhaps after a long course of years, by some new 
fact or discovery, some remark in conversation, or other 
accidental occurrence.” 

The effect of his peculiar cast of humour was heightened 
by a perfect gravity of countenance, a quiet familiar man- 
ner, and a characteristic simplicity of language. He was 
firmly attached to the general principles of freedom, being 
fully convinced “of their influence in promoting the wealth 
and happiness of nations; a due regard to these principles 
he considered as the only solid foundation of the most im- 
portant blessings of social life, and as the peculiar cause of 
that distinguished superiority which our own country so 
happily enjoys among the nations of Europe.” “ The 
cheerful activity of a populous town, the improvements in 
the steam-engine, the great Galvanic experiments, and 
above all the novelty and extent of the prospects afforded 
by that revolution in chemical science which has illustrated 
our own age and country; these magnificent objects, when 
presented to Dr Tennant’s mind, excited in him the liveliest 
emotions, and called for the most animated expressions of 
admiration and delight.” “ He thought himself passionate 
and irascible; and certainly his feclings were quick, but 
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He possessed a strong sense of 


—v—~ high honour, as well as of duty; and his liberality and hu- 
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manity were evinced by some practical occurrences in 
which he had occasion to exercise them: his steward had 
defrauded him, and when the day of reckoning came, had 
destroyed himself: he not only forgave the debt, but pro- 
vided also for the widow and her family. 

“‘ His amiable temper and unaffectcd desire of giving 
pleasure, no less than his superior knowledge and talents, 
had rendered him highly acceptable to a numerous and 
distinguished circle of society, by whom he was justly va- 
lued, and by whom his premature death was sinccrely la- 
mented. But the real cxtent of his private worth, the 
genuine simplicity and virtuous independence of his cha- 
racter, and the sincerity, warmth, and constancy of his 
friendship, can only be felt and estimated by those to whom 
he was long and intimately known, and to whom the recol- 
lection of his talents and virtues must always remain a 
pleasing though melancholy bond of union.”! (L. L-) 

TENNESSEE, one of the principal states in the North 
American union, extends from 81° 40’ to 90° 15’ west 
longitude, and from 35° to 36° 40’ north latitude, being 
about 110 miles in width, and about 400 miles in length in 
the northern part, and 300 in the southern, and includes an 
area of 45,000 square miles. It has Virginia and Ken- 
tucky on the north; North Carolina on the east; Georgia, 
Alabama, and Mississippi on the south; and Missouri and 
Arkansas on the west. The eastern part of the state is 
mountainous. The Kittatinny range, forming its eastern 
boundary, rises in some points to the height of about 5000 
feet, or about 3000 feet above its base. To the west of this 
are several parallel ridges, separated by dcep valleys, in 
which the great branches of the river Tenncssee take a 
southerly course. These are prolongations of the Alleghany 
and Chestnut ridges of Virginia and Pennsylvania. The 
Cumberland Mountains are a prolongation of the Laurcl 
ridge, the summits of which do not probably exceed 2000 
feet in height: they are for the most part wooded to the 
top, but in some places are too rocky and rugged for 
cultivation. West of these mountains is Middle Tennes- 
sec, which is generally of a moderate hilly, and agreeably 
diversified surface. West Tennessee, beyond the river 
Tennessee, is a level or slightly undulating plain. 

Tennessee is amply supplied with noble rivers and pure 
streams. ‘The Mississippi washes the western border for a 
distance of 160 miles; and although its banks are generally 
low, and liablc to inundation, the high grounds approach to 
its bed at several points, affording some of the most valuable 
sites for commercial marts to be found in its long course. 
These high banks, here called bluffs, have received the 
name of the first, second, third, and fourth Chickasaw 
Bluffs, from the Indian nations to whom this tract once be- 
longed. Western Tennessee sends most of its waters directly 
into the Mississippi; the Obion, Forked Deer, Hatchy or 
Hatchee, Wolf, and Nonconnoch, empty themselves into 
that river. The Wolf is a rapid and broken torrent, but 
the others are navigable streams. All the rest of the state 
is drained by two great trunks into the Ohio. The Cum- 
berland River has its sources and its termination in Ken- 
tucky, but runs for about 250 miles, with a circular swecp, 
in ‘Tennessce, preserving throughout a remarkable parallel- 
ism with the Tennessee River. ‘There is no obstacle to its 
navigation below Nashville, 200 miles from its mouth, and 
during a great part of the year stcam-boats go up to Car- 
thage; but there are several shoals between thcse places, 
which interrupt the navigation in low stages of the water. 
During floods, steam-boats ascend to Burkesville in Ken- 
tucky, and they have even ascended to the mouth of the 
South Fork. South Fork, Cancy Fork, and Stone’s Rivers, 
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its principal tributaries in Tennessee, are navigable streams. Tenn, 


The Tennessee, which has but part of its course in this 
state, is the principal tributary of the Ohio, and is not in- 
ferior to that river in length and volume of water. It is 
formed by the junction of the Clinch and Holston at King- 
ston, about 600 miles by its windings from its mouth. It 
is navigable by large steam-boats to Florence, 300 miles ; 
but higher up, shoals and masses of rock render the navi- 
gation difficult and dangerous even for keel-boats.. The 
sources of the Clinch and Holston are in Western Virginia, 
in the valleys between Kittatinny and Cumberland Moun- 
tains, and they flow nearly parallel to each other. The 
Watoga, the French Broad River, and its branches the 
Nolichucky and: Big Pigeon, the Little Tennessee, and the 
Hiwassee, all traverse the mountain ridges at right angles 
to their course. 


The eastern part of Tennessee contains indications of Ming 


gold, lead, copper, and zinc, but has not becn sufficiently 
examined to determine whether these metals exist in work- 
able quantities. The gold occurs only in deposit mines, or 
in masses of quartz rock out of place. Iron ore is also found, 
and there are several furnaces in Carter and Rhea counties. 
The rock-formations of this section, between the Kittatinny 
and Cumberland Mountains, have generally been referred 
by geologists to the grauwacke or transition serics, but are 
perhaps of a morc recent age. They comprise argillaceous 
slates, fossiliferous limestoncs, red sandstones, and conglo- 
merates. West of this is the great coal-field of Tennessee, 
which is co-extensive with the Cumberland Mountains, 
whose summit is occupied by the coal-measures. It ex- 
tends into Kentucky across the Cumberland, and perhaps 
across the Kentucky River, and into Alabama across the 
Tennessee. The coal crops out at numerous points on the 
declivities of the mountains, and is worked in Fentress, 
where it is sent down the Obcy River to the Cumberland; 
in Morgan, where Emery’s River affords facilities for trans- 
porting it to the Tennessee ; and in the Scquatchee valley. 
From these points, and from the banks of the Cumberland 
in Kentucky, it is carried down the rivers in flat boats as 
far as New Orleans. The supposed coal of Hawkins and 
Carter counties, and of Williamson, Davidson, and Maury 
counties, is, according to Professor Troost, aluminous slate, 
slightly impregnated with bitumen. Beneath the coal- 
measures is an alternation of different strata of limestonc, 
some black, and others gray, sometimes compact, sometimes 
granular, and sometimes of an oolitic structurc, in which 
are found extensive caves. Onc of these, on the borders of 
White and Warren counties, has received the name of the 
Big Bone Cave, from its containing bones of the mastodon 
and megalonyx. West of the Cumbcrland Mountains, the 
rocky strata are, in a descending series, a silico-calcareous 
deposit, a fetid encrinitic limestone, aluminous slate with- 
out animal remains, and limestone containing spirifers, pro- 
ducti, orthoceratites, &c. The silico-calcareous stratum in- 
cludes the rich deposits of hydrate of iron, which is largely 
worked in Tennessec; the ore is abundant, and yields a 
metal of excellent quality. In 1836 there were twenty- 
seven furnaces, making about 30,000 tons of iron ina year. 


Agriculture forms almost the sole occupation of the in- Produ 
A large proportion of the land is indus): 


habitants of Tennessec. 
productive, and many of the valleys of East Tenncssee, and 
much of the middle and western sections, are eminently 
fertile. Indian corn and cotton are the staples of the state, 
and a good deal of tobacco, hemp, and wheat are raised. 
Cotton thrives in almost every part exccpt in the north- 
eastern triangular section, and the crop is about 150,000 
bales; but the climate of Tennessee is not so well adapted 
for this plant as that of the states south of the thirty-fifth 
parallel of latitude. The new lands of the western part have, 
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see. however, been chiefly devoted to this culture. The tobacco 
crop is about 5000 hogsheads. In East Tennessec, grazing 
is much attended to, and great numbers of live stock are 
driven out of the state to the eastern markets. The pine 
forests of this section of the country also afford tar, spirits 
of turpentine, rosin, and lamp-black. Whiskey, coarse lin- 
ens, cotton bagging, live stock, pork, butter, saltpetre, gim- 
powder, flour, coal, and fruits, with cotton, maize, and tobac- 
co, constitute the exports of Tennessee. The value of the 
exports is cstimated at 8,000,000 dollars. The estimated 
value of real property in the state is 150,000,000 dollars. 

The population of Tennessee is inconsiderable when view- 
ed with reference to the cxtent and productive capacities 
of the state, but its amount is surprising when we consider 
that it occupies a region which about half a century ago 
was an uninhabited wilderness. The current of immigra- 
tion began to set steadily into Tennessee soon after the 
peace of 1783, chiefly from the eastern part of North Ca- 
rolina; and during the forty years from 1790 to 1830 the 
rate of increase was 1805 pcr cent. Of late years Ten- 
nessce has sent forth thousands of planters with their forces 
to the south-western and western states ; but it is yet ca- 
pable of supporting scven times its actual population, which 
is only fifteen to the square mile. Slavery, that dark stain 
upon the American character, has existed here from the 
first settlement of the state, and the slaves form rather more 
than one fifth of the whole population. 


Population at different Periods. 


Whites. Slaves. Free Coloured. Total. 
1790 32,013 3,417 361 35,791 
1800 91,709 13,584 309 105,602 
1810 215,875 44,535 1,317 261,727 
1820 $39,727 80,107 2,979 422,813 
1830 535,746 141,603 4,555 681,904 


The elevated valleys of East Tennessee belong to the great 
Alleghany table-land of the United States, and are from 
1000 to 1200 feet above the level of the sea, although from 
1000 to 1500 feet below thc mountain crests which rise be- 
tween them. The first settlements by the whites were made 
in these valleys, bnt there is no large town in this section. 
Knoxville, the most important, has a population of about 
2000 souls, and is a place of considerable trade. The town 
was the capital of the tcrritory south-west of the Ohio, and 
of the state, till 1802, and it contains three or four churches, 
the halls of East Tennessee College, a female academy, 
court-house, &c. The other villages of East Tennessee, 
such as Blountville and Rogersville in the valley of the 
Holston, Clinton and Kingston on the Clinch, Jonesboro 
on a branch of the Nolichucky, and Calhoun on the 
Hiwassee, have only from 500 to 800 inhabitants. 

Middle Tennessee, although settled at a later period, is 
more populous than Kast Tennessee, but it contains no con- 
siderable town except Nashville. Winchester, Fayette- 
ville, and Pulaski, arc thriving little villages in the south, 
in the valley of the Elk. The last named has about 1200 
inhabitants, the two others about 800; Fayetteville is at 
the head of the navigation on the river. Columbia, on Duck 
River, is a flourishing town with 1500 inhabitants, and is the 
seat of Jackson College. To the north is Franklin, a busy, 
growing town, on the Iarpeth, with a population equal to 
that of Columbia. Murfreesboro, with a population of 1000, 
was at one time the capital of the state. Carthage, on the 
Cumberland River, at the mouth of the Cancy Fork, has 
800 inhabitants. On the higher branches of the Fork are 
the villages of Sparta and Macminnville. 

The city of Nashville, the capital of the statc, and its 
commercial emporium, is advantageously and pleasantly si- 
tuated on the left bank of the Cumbcrland, in a highly fer- 
tile and picturesque region. The navigation of the river 
below the city is only interrupted for a short time, and the 
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som. 
about fifteen steam-boats employed on the river, besides 
great numbers of keel-boats. Among the manufacturing 
establishments are several brass and iron founderies, rolling 
mills, tanneries, &c. The town was founded in 1784, but. 
the site had been occupied as a trading post by the French 
in the middle of the century; and in 1779 it was occupied 
by a body of Americans, by whom it was called the French 
Lick. In 1830 the population was 5566, including 2000 
slaves; and in 1836 it amounted to about 8000. Nash- 
ville is the seat of a university, and its other educational 
institutions are numerous and well supported. The Her- 
mitage, the plantation of cx-president Jackson, is about 
twelve miles above Nashville. Gallatin, highcr up the val- 
ley of the Cumberland, and Clarksville, on the river below, 
are flourishing villages. 

West Tennessce, lying between the Tennessee and Mis- 
sissippi Rivers, reccived its first white settlers in 1819, a few 
years before which time this tract had been ceded to the 
United States by the Chickasaws. At present it contains 
a population of about 100,000 souls, and has several flon- 
rishing towns. The soil is light and sandy, and well adapt- 
ed to the raising of cotton. In this division of the state, 
several towns have been founded; and among these are 
Jackson, on the Forked Deer River, with 1000 inhabitants ; 
Bolivar, a busy and growing town, at the head of navigation 
on the Big Hatchee ; Lagrange, on the Wolf River ; Ash- 
port, on the first Chickasaw Bluff, below the mouth of the 
Forked Deer; Randolph on the second Chickasaw, below 
the mouth of the Big Hatchec, with a good harbour for 
steam-boats in all stages of the water. Memphis, which is 
the most important town of this tract, stands at the mouth 
of the Wolf River, on the fourth Chickasaw Bluff, which is 
thirty feet above the highest floods, and seventy-five fect 
above low water. At some future day, this is doubtless des- 
tined to be one of the great commercial emporiums of this 
vast valley. Its population at present exceeds 2000, and is 
rapidly increasing with its growing business. It possesses 
a safe and commodious harbour, and its site is admirably 
adapted for a large commercial town. ‘Three miles below, 
at the lower end of the Bluff, the city of Girard has lately 
been founded on the sitc of Fort Pickering. The Chicka- 
saw Bluffs, or elevated districts, are four in number, and are 
the only points where the river-banks are above the reach 
of inundation in this state. 

A constitution for Tennessee was first adopted by a con- Goyern- 
vention held at Knoxville in 1796, and was afterwards revised ment. 
and adopted, with considerable modifications, by a conven- 
tion assembled in Nashville in 1834. The supreme exe- 
cutive power is vested in a governor, who is chosen by the 
people for the term of two years, and has thc power of 
granting reprieves and pardons. He is also commander-in-. 
chief of the army and navy of the state, but has no official 
patronage or voice in legislation. ‘The legislature, styled 
the Gencral Assembly, consists of a senate of twenty-five 
membcrs, and a house of representatives of seventy-five, 
chosen for the term of two years. The former are appor- 
tioned among the senatorial districts, and the latter among 
the counties, in the ratio of the number of voters in cach. 
The pay of the senators and representatives is four dollars 
per day. The judiciary power is vested in a supreme court 
and inferior courts, and the judges are elected by joint bal- 
lot of the two houses of the legislature; the superior judgcs 
holding office for twelve years, and the inferior judges for 
cight. Sheriffs and coroners are appointed by the county 
courts. Every free white male citizen who has resided in 
the county in which he offers to vote during the six months 
immediately preceding an election, has the right of suffrage, 
and all elections are by ballot. 

The state has a large school fund, arising chicfly from Education, 
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the proceeds of the sales of public lands, amounting in 1837 
to about 800,000 dollars, in addition to a large quantity of 
land not then sold. The income of this fund is distributed, 
by the eommon-school commissioners of eaeh county, among 
sueh school distriets as have provided sehool-houses, in pro- 
portion to the number of white ehildren between the ages of 
six and eighteen years in each. There are at present about 
1000 free or common schools in the state, and efforts are 
making to render the system more complete and efficient. 
There are sixty-two academies in the state, one having 
been endowed in each eounty by grants of publie land; but 
many of these are not in actual operation. The collegiate 
institutions are, the university of Nashville, Greenville Col- 
lege at Greenville, Washington College in Washington 
county, East Tennessee College at Knoxville, and Jaekson 
College at Columbia. There is also a Presbyterian theo- 
logical seminary at Maryville. In 1839, fifty newspapers 
were published in this state. 

The constitution of Tennessee deelares that all men have 
a natural and indefeasible right to worship Almighty God 
according to the dictates of their own eonscicnee ; that no 
preference shall be given by law to any religious estab- 
lishments or modes of worship; and that no religious test 
shall ever be required as a qualification for any office or pub- 
lie trust ; but it also provides that no person who denies the 
being of God, or a future state of rewards and punishments, 
shall hold any offiee in the civil department of the state. 
The Methodists and Baptists are the most numerous sects, 
the former numbering about 30,000, and the latter about 
20,000 communicants. The Presbyterians have 120 churches 
and 10,000 communicants, exclusive of the Cumberland 
Presbyterians, who are also numerous. The Episcopalians 
have one bishop and twelve ministers; and there are Ro- 
man Catholics, Lutherans, Friends, &c. 

TENNIS, a play at whieh a ball is driven by a racket. 

TENSE, in Grammar, an inflection of verbs, by whieh 
they are made to signify or distinguish the eireumstanee of 
time in what they affirm. 

TENT, in War, a pavilion or portable house. Tents are 
made of canvass, for offieers and soldiers to lie under when 
in the field. 

TENTERDEN, a town in the hundred of the same 
name, and the lathe of Seray, in the county of Kent, thirty- 
seven miles from London. It stands on a hill, and the lofty 
steeple of its ehureh is distinguished from every part of the 
extensive district by whieh it is surrounded, and was for- 
merly used as a beacon. At the first introduction of the 
woollen manufaeture, it was an industrious place; but that 
oeeupation has long eeased. It is an ancient borough, and 
is governed by a mayor, four aldermen, and eleven coun- 
cillors. There is a market held on Vriday. The inhabi- 
tants amounted in ]821 to 3259, and in 1831 to 3177. 

TENURE, in Law, signifies the manner in which lands 
or tenements are held, or the serviee which the tenant owes 
to his lord. Of this kingdom almost all the real property 
is by the poliey of our laws supposed to be granted by, de- 
pendent upon, and held of, some superior lord, by and in 
consideration of eertain serviees to be rendered to the lord 
by the tenant or possessor of this property. The thing 
held is therefore styled a tenement, the possessors of it ten- 
ants, and the manner of their possession a tenure. Thus 
all the lands in the kingdom are supposed to be held, me- 
diately or immediately, of the king, who is styled the lord 
paramount, or above all. Such tenants as held immediate- 
ly under the king, when they granted out portions of the 
lands to inferior persons, became also lords with respeet to 
those inferior persons, as they were still tenants with re- 
speet to the king; and thus partaking of a middle nature, 
were called mesne or middle lords. 

TEOS, one of the twelve Ionian cities, was situated on 
the south side of the Ionian peninsula, and distinguished by 
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being the place where the poet Anaereon and the historian 
Hecatzeus were born. 

TERAMO, a city of Italy, the capital of the Neapolitan 
province Abruzzo Ulteriore I. It stands on the river Tor- 
dino, and is fortified. It is the seat of a bishop, and, be- 
sides the cathedral, has nine churches, with 9250 inhabi- 
tants, who have considerable trade in corn and in wine, and 
other produets of the soil. 

“TERCERA, one of the largest of the Azores, or Western 
Islands, lying in the Atlantic Ocean. It is about forty miles 
in cireumferenee, and is surrounded with craggy rocks, which 
render it almost inaeeessible. The soil is fertile, abounding 
in corn, wine, and fruits; and the inhabitants have plenty 
of cattle to supply the ships that touch there. Their prin- 
cipal trade is in wood. The inhabitants are lively, addieted 
to gallantry, and are said to be extremely revengeful. It 
is subject to Portugal, and Angra is the capital town. Long. 
27. 1. W.. Lato28. 45. Ns 

TEREK, a considerable river of Asiatic Russia, in the 
government of Caucasus, whieh has its rise in the deep re- 
cesses of the snow-covered mountains in the loftiest part 
of the Caucasian ehain, on the frontier of Cireassia and 
Georgia. It flows with a rapid course northward towards 
the plains, whence it turns eastward, and flows along the 
foot of the mountain range, till, after passing Kizlar, it 
divides into three branches, and falls into the Caspian. It 
forms the boundary between the Russian territory and the 
Caucasian tribes; and, for the purpose of overawing them, 
a number of forts has been built along the river by Russia. 
It flows through a pieturesque country; and its banks are 
adorned with fine forests of oak, while the lower parts pro- 
duee vines, mulberries, and other fruit trees. 

TERENCE, or Pusiivs TERENTIUS, aeomie poet of great 
eelebrity, was born at Carthage in the year 192 before the 
eommeneement of the Christian era. At an early age he 
became a eaptive, and was sold as a slave to Terentius 
Lueanus, a Roman senator, to whom he appears to have 
been indebted for a learned education. His manners and 
accomplishments reeommended him not only to his master, 
but likewise to other men of rank, whose names have been 
recorded. Having been manumitted, he attained to great 
eminenee as a writer of Latin comedies. He was honour- 
ed with the friendship of Lzelius, and of Scipio the son of 
Paulus Amilius ; and his dramas are even supposed to have 
derived some of their chief beauties from their patrician 
pens. Such insinuations have not been uncommon in va- 
rious eras of literary history ; but some doubt may reason- 
ably be entertained whether Seipio or Lelius could have 
produced even the second-rate seenes of Terence’s come- 
dies. ‘They exhibit a uniform vein of elegant simplicity, 
in whieh we discover no reason to suspect a divided pro- 
perty. His plots are derived from Greek sources, chiefly 
from Menander; but the terse Latinity and graeeful dic- 
tion are peculiarly his own. Caesar eonsidered the want of 
pungent humour, the vis comica, as the chief defeet of his 
dramas. 

Lenibus atque utinam scriptis adjuncta foret vis 
Comica, ut equato virtus polleret honore 
Cum Grevcis, neque in hac despectus parte jaceres. 

The comedies of Terence appear to have been very sue- 
cessful on the stage, but he did not long continue his pros- 
perous career. Aeceording to Eusebius, he died in Arca- 
dia ; and Suetonius refers his death to the consulship ot 
Cn. Corn. Dolabella and M. Fulvius Nobilior, that is, to the 
year 159 before Christ. Aceording to this chronology, he 
must only have attained the age of thirty-three; but the 
latter writer states that he had not completed his thirty- 
fifth year. The cireumstances of his death are variously 
related, and one account ascribes it to shipwreck. He left 
an only daughter, who became the wife of a Roman knight, 
and inherited a garden of twenty acres in the Via Appia. 
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staHe had a tawny complexion, with a slender frame, and a 


moderate stature. 

Of the six comedies of Terence, the editions are very 
numerous, and not a few appeared before the termination 
of the first half century of printing. The editio prineeps, 
a folio without date, is supposed to have been printed at 
Strasburg by Mentelin. Seventeen cditions, the firstin 1517, 
proceeded from the Aldine press. Of the earlier editions, 
the most important is that of Gabriel Faérnus, Florent. 
1565, 8vo. Faérnus was a man of taste as well as learn- 
ing, and, being himself a very skilful versifier,! possessed 
some eminent qualifications as an editor of Terence. To 
his text many succeeding editorshave chiefly adhered. An- 
other valuable edition was published by Lindenbrog, Paris. 
1602, 4to, Francof. 1623, 4to. Passing many others, we ar- 
rive at the edition of Bishop Hare, Lond. 1724, 1725, 4to. 
It was speedily followed by that of Bentley, Cantab. 1726, 
4to, Amst. 1727, 4to. Another elaborate edition, differing 
however in many respects, was about the same time pub- 
lished by Westerhov, Hag. Com. 1726, 2 tom. 4to. There 
are many subsequent editions, some of a very recent date. 
One edition was professedly published for men of taste ; “ in 
usum elegantiorum hominum edidit F. H. Bothe.” Bero- 
lini, 1806, 8vo. A good translation of Terence, into blank 
verse, was executed by the elder George Colman, Lond. 
1765, 4to. 

TERGOVISTA, a town of European Turkey, in Wa- 
lachia, in the district of Zara de Suss, on the river Jalomiza. 
It is situated in a pleasant and fruitful district, and was 
once the residence of the waiwodes of Walachia, and still 
continues the seat of government of the district. It con- 
tains several churches, two convents, and some very large 
but rather dilapidated houses, and a population of 5400 
persons. It is sixty-four miles south-east from Herman- 
stadt, and 180 north-east from Belgrade. Long. 25. 29, 
Ki. Lat. 45. 3. N. 

TERKI, a fortress built by Russia at the mouth of the 
Tumenka, one of the branches of the Terek. The place 
was once of great importance, but was afterwards razed to 
the ground. The present fort contains only a small garri- 
son, and a few inhabitants. 

TERM, in Grammar, denotes some word or expression 
ina language. The word term, terminus, is borrowed me- 
taphorically, by the grammarians and philosophers, from the 
Measurers or surveyors of lands: as a field is defined and 
distinguished by its termini, or limits, so isa thing or mat- 
ter by the word or term by which it is denoted. 

Term, in Law, is generally taken for a limitation of time 
or estate ; as, a lease for a term of life or years. Term, 
however, is more particularly used for the time when the 
English courts of justice are open; in opposition to which, 
the rest of the year is called vacation. 

TERMINATION Istanp, in the South Pacific Ocean, 
so named by Captain Vancouver, as being the termination 
of his researches on the south-west coast of New Holland, 
near which it lies. Long. 122. 8. E. Lat. 34. 32. S. 

TERMINI, a city of the island of Sicily. It stands on 
the northern shore of the island, near the mouth of the river 
Leonardo. Its appearance from the sea is very respectable. 
It is surrounded with walls rapidly tending to decay, but is 
protected by a castle on a high rock, which commands the 
town and coast. ‘The streets are narrow and filthy, but 
there are some tolerable buildings; and it has the conveni- 
ence of a good carriage-road to the metropolis, twenty-four 
miles distant. In ancient times it was celebrated for its 
thermal baths, supplied by chalybeate sulphureous springs, 
of the heat of 121° of Fahrenheit. Though in bad repair, 
they are resorted to for the cure of rheumatic complaints. 
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The city contains 12,800 inhabitants, who derive consider- Termini 


able profit from the anchovy fishery, and from the expor- 
tation of oil, olives, wine, sumach, corn, and rice. 

TERMINI, in Architecture, denote a kind of statues or 
columns, adorned on the top with the figure of a man’s, wo- 
man’s, or satyr’s head, as a capital ; and the lower part cnd- 
ing in a kind of sheath or scabbard. 

TERMINUS, in Pagan worship, an ancient deity among 
the Romans, who presided over the stones or land-marks, 
called termini, which were held so sacred that it was ac- 
counted sacrilege to move them; and as the criminal be- 
came devoted to the gods, it was lawful for any man to kill 
him. The worship of this deity was instituted hy Numa 
Pompilius, who, to render. land-marks, and consequently the 
property of the people, sacred, erccted a temple on the Tar- 
peian Mount to Terminus. 

TERNATE, one of the smaller Molucca Isles, on the 
west coast of Gilolo, about twenty-five miles in circumfe- 
rence, and formerly the seat of sovereignty over all the ad- 
jacent Molucca islands, Tidore, Bachian, Motir, and Ma- 
chian, which are properly the Moluccas, being the islands 
which originally produced the finer spices ; and in the woods 
of Ternate larger nutmegs are still found than any that are 
produced in Banda. The king of Ternate was one of the 
most potent sovereigns in the Asiatic islands, extending his 
dominion over seventeen or eighteen islands, and main- 
taining a considerable naval force. When the Portuguese 
were driven from these islands by the Dutch in 1607, the 
native princes were forced to submit to their conquerors, 
who interdicted them from trading with any other Euro- 
pean nation. The island contains a lofty peak, which some- 
times discharges flames. Ternate formerly carried on a 
considerable trade with China, and with the other Asiatic 
islands. At present its chief produce is rice. It was ta- 
ken from the Dutch in the course of the revolutionary war, 
but was restored at the peace of Amiens. It was again 
taken in 1810, and was restored to the Dutch with thcir 
other possessions in India by the peace of Paris in 1814. 

TERNI, a town of Italy, in the papal delegation of Spo- 
leto. It stands between two branches of the river Nera, in 
a delightful valley surrounded with olive, pomegranate, and 
mulberry trees. It is the seat of a bishop, has a cathedral, 
several parish churches, and five monasteries, with 5100 in- 
habitants. In the episcopal garden are the remains of an 
amphitheatre, and in the church of St Salvador those of a 
temple of the sun. Near to it is the celebrated cascade of 
the Marmora, where the river Belino, by three successive 
falls of 300 hundred feet, empties its water into the Nera. 
Long. 12. 34. E. Lat. 42. 34. N. 

TERPANDER, a celebrated Greek poet and musician. 
The Oxford marbles record that he was the son of Derdc- 
neus of Lesbos, and that he flourished in the 38]st year of 
these records; which nearly answers to the 27th Olyni- 
piad, and 671st year before Christ. The marbles likewise 
inform us that he taught the nomes, or airs, of the lyre and 
flute, which he performed himself upon this last instru- 
ment, in concert with other players on the flute. Several 
writcrs affirm that he added three strings to the lyre, which 
before his time had but four. Among the many signal ser- 
vices which Terpander is said to have rendered to music, 
none was of more importance than the notation that is as- 
cribed to him for ascertaining and preserving melody, 
which before was traditional, and wholly dependent on 
memory. The invention, indeed, of musical characters, 
has been attributed by Alypius and Gaudentius, two Greek 
writers on music, and upon their authority by Boethius, to 
Pythagoras, who flourished fully two centuries after Ter- 
pander. But Plutarch, from Heraclides of Pontus, assures 
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Terra us that Terpander, the inventor of nomes for the cithara, 
Australis in hexameter verse, set them to music, as well as the verses 
Incognita oF Tomer, in order to sing them at the public games. Cle- 
Terr/sson. Mens Alexandrinus, in telling us that this musician wrote 
V+ — the laws of Lycurgus in verse, and set them to music, 

makes use of the same expression as Plutarch ;_ which 
seems clearly to imply a written melody. After enumerat- 
ing the airs which Terpander had composed, and to which 
he had given names, Plutarch continues to speak of his 
other compositions ; among which he describes the proems, 
or hymns for the cithara, in heroic verse. Of the works of 
this poet only a few fragments now remain. 

TERRA Austrauis INcoGNiTA, a name for a supposed 
unknown continent lying towards the south pole. It was 
an object of search to several navigators, among others 
to Captain Cook, who made the circuit of the Southern 
Ocean in a high latitude, and came to the conclusion that 
there could be no continent in that quarter, unless so far 
south as to be out of the reach of navigation; but he con- 
sidered the excessive cold and vast fields of ice which he 
encountered, as proofs of the existence of land near the 
pole. This question has, however, been set at rest by the 
recent discoveries of the French under Captain D’Urville, 
and the American exploring expedition under Lieutenant 
Wilkes, which by an extraordinary coincidence were made 
on the same day (Jan. 19, 1840), at the distance of '/20 
miles from each other. Lieutenant Wilkes states that his 
discoveries have lcd him to the following conclusions : “ Ist, 
From our discoveries of the land through forty degrees of 
longitude, and the obscrvations made during this interesting 
cruise, with the'similarity of formation and position of the ice 
during our close examination of it, I consider that there can 
scarcely be a doubt of the existence of the Antarctic Con- 
tinent, extending the whole distance of seventy degrces from 
east to west. 2d, That different points of the land are at 
times frec from the ice barrier. 8d, That they arc frequent- 
ed by seals, many of which were seen, and offer to our en- 
terprising countrymen engaged in those pursuits, a field of 
large extent for their future operations. 4th, That the large 
number of whales of different species seen, and the quantity 
of food for them, would designate this coast as a place of 
great resort for them. The fin-backcd whale seemed to 
predominate. 

“ We proceeded on our cruise to the northward and east- 
ward, with strong galcs, until we reached the latitude of 
certain islands laid down on the charts as the Royal Com- 
pany’s Islands, about six degrces to the westward of their 
supposed locality. I then stood on their parallel, and passed 
over their supposed site; but we saw nothing of them, nor 
any indication of land in the vicinity. I feel confident, as 
far as respects their existence in or near the longitude or 
parallel assigned them, to assert that they do not exist. 
The last ice island was seen in lat. 51° south.” 

TERRACINA, a city of Italy, in the papal delegation 
of Frosinone. It stands on the sea-shore, at the foot of a 
hill, where the Pontine marshes terminatc. It is the seat of 
a bishop, has a cathedral, and is surrounded with walls ; and 
being a frontier place, is furnished with a garrison. It is 
deemed unhealthy, but contains 4170 inhabitants. Near to 
it are the facade of a temple of Jupiter, and the remains of 
the palace of Theodoric. It has wood near it, which yields 
cork. Long. 13. 13.2. E. Lat. 41. 18. 14. N. 

TERRA-NOVA, a city of the island of Sicily, in the 
province of Noto, on a hill in a healthy situation, on the 
sea-shore, near the mouth of the river Graceio. It is well 
built, and contains 8290 inhabitants, who cultivate cotton, 
and collect much silk, and trade extensively in wheat, bar- 
ley, soda, sulphur, and pulse of various kinds. 

TERRASSON, Joun, born at Lyon in 1669, distinguish- 
ed himself in the dispute concerning Homer, between La 
Motte and Madame Dacier, by writing a “ Dissertation 
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Critique sur VIliade @Homére.” Paris, 1715, 2 tom. 12mo. 
Among other works, he likewise wrote a political and moral 
romance called Sethos. It is a publication of considerable 
learning and ability. He published a French translation of 
Diodorus Siculus. Paris, 1737-44, 7 tom. 12mo. Terrasson 
is commonly described as Abbé, but he only appears to have 
been in sub-deacon’s ordcrs. In 1721 he became professor 
of Greek and Latin in the College of France. Having out- 
lived his memory, he died at Paris on the 15th of Septem- 
ber 1750. 

TERRE Napoteon, a tract of coast on the south shore 
of New Holland, first explored by the French navigator 
Captain Baudin in Le Géographe. According to Captain 
Flinders, it is comprised between Lat. 37. 36. and 35. 40. 8. 
and between Long. 140. 10. and 188. 58. E. making about 
fifty leagues of coast, in which, Captain Baudin observes, 
there is neither river, inlet, nor place of shelter ; and it has, 
besides, an appearance of extreme barrenness. 

Terre Verte, in the colour-trade, the name of a green 
earth much used by painters, both singly for a good stand- 
ing green, and in mixture with other colours. The name 
is French, and signifies green earth. 

TERRIANI or Terral, a district in Northern Hindus- 
tan, situated about the twenty-seventh degree of north la- 
titude, partly comprehended in the British dominions, and 
partly in those of Nepaul. The word properly signifies 
marshy land, and is sometimes applied to the flats lying be- 
low the hills in the interior of Nepaul, as well as to the low 
tract bordering on the company’s northern frontier. To the 
south it is bounded by Gorackpoor, Bettiah, and Tyrhoot. 
The Terriani of Nepaul is confined between the Gunduek 
and the Teesta, and is divided into five soubahs or govern- 
ments, from which however the rajah of Nepaul does not 
draw any considerable revenue, owing partly to mismanage- 
ment, and partly to the low state of the population from 
the unhealthiness of the country. The western Terriani 
contains inexhaustible forcsts of the most excellent timber. 
The pines of Beehiacori, and the saul trees both of that and 
of the Jhurjoory Forcst, are not surpassed anywhere for 
straightness or durability, and might be floated south on 
the Boora Gunduck. Pure turpentine of the Sulla pine 
might also be procured. 

So extremely unhealthy is this dreary tract, that Heber 
(vol. ii. p. 157) mentions, on the authority of those who had 
resided in the vicinity, that not only the inhabitants, but 
every thing which has the breath of life, instinctively deserts 
it from the beginning of April to October. The tigers 
go up the hills, and the antelopes and wild hogs make ex- 
cursions into the cultivated plain; and those who are obliged 
to traverse the forests during the intervening months, sueh 
as military officers or Dak bearers, agree that not so much 
as a bird can be heard or seen in the frightful solitude. In 
the time of the heaviest rains, and while the water falls in 
torrents, the country may be passed in comparative safety. 
It is during the extreme heat, and while the exhalations are 
asccnding from the damp ground after thc rains have ccased, 
namely,in May, the lattcr end of August, and the early part of 
September, that the climate is most fatal. The scason is more 
healthy in October, when the animals return, and the wood- 
cuttcrs and cowmen venture, though cautiously. From the 
middle of November to March, troops pass and repass with- 
out any danger. The forest extends at the foot of the lowest 
hills in a long black level line, so black and level that He- 
ber remarks it might seem to have been drawn with ink and 
aruler. Fever and ague are the diseases to which this dis- 
trict is liable. The inhabitants are few, and unhealthy in 
their appearance, and are rather decreasing, owing to the 
fatality of the climatc. The principal rivers are the Bhag- 
mutty, the Bukkia, and the Jumne, besides many nullahs 
and inferior streams. 


TERROWEH, a town and fortress of Hindustan, in the 
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lian province of Allahabad, district of Bundelcund. Latitude 
not ascertained. 


TERTULLIAN, or Quintus Szeptimius FLorEns TER- 
TULLIANUS, one of the Latin fathers, was born at Carthage 
about the middle of the second century. Dr Allix, in his 
“ Dissertatio de Tertulliani Vita et Scriptis,” has remarked 
that those who suppose him to have flourished about the 
year 160, have referred his birth to too early a period. 
His father was a centurion in the legion of the proconsul. 
The son was well instructed in elegant as well as useful 
learning, and in particular acquired much skill in the civil 
law. Having renounced the errors of paganism, he distin- 
guished himself by his able apology for the Christians. It 
appears from his works that he was married. He became 
a presbyter of the church of Carthage, and afterwards paid a 
visit to Rome, where he was a spectator of the games cele- 
brated by the emperor Severus in the year 204. On his re- 
turn, he embraccd the errors of Montanus. He then thought 
proper to assume the pallium, or robe of the ancient philoso- 
phers, and to defend his conduct in a learned and singular 
tract “ De Pallio.” He at length relinquished his connexion 
with the Montanists, but still retained some peculiar opinions. 
Tertullian reached an advanced age, and we may perhaps 
place his death about the year 240. He was a man of much 
fervour and ingenuity, conjoined with various learning ; but 
his works contain many erroneous, and some pernicious opi- 
nions, among which we may class his notion as to the bene- 
fit of prayers for the dead. He writes in an African style 
of eloquence, and his meaning is not unfrequently obscure. 
Lactantius, no mean judge, has ccnsured him as deficient 
in ease and perspicuity. The earliest edition of his works 
was published by Beatus Rhenanus, Basil. 1521, fol. Many 
editions followed, but we shall only refer the reader to that of 
Rigault, or Rigaltius, Paris. 1634, fol! A separate volume, 
containing the commentaries of former editors, was added 
in 1635. Some of his treatises have received much learned 
illustration in a separate form; particularly the Apologeti- 
cus from Heraldus, Lutet. Paris. 1613, 4to, and from Ha- 


vercamp, Lugd. Bat. 1718, 8vo, and the tract “De Pallio” . 
This tract, very ° 


from Salmasius, Lugd. Bat. 1656, 8vo. 
brief in itself, is suffused with an immense stream of erudi- 
tion. 

TERUEL, a department of the southern division of the 
province of Aragon, in Spain, a rich district, watered by 
the streams of the rivers Guadalaviar and Alhambra. The 
borders of the department are mountainous and sterile, but 
the valleys are very productive. ‘The capital isa city of the 
same name, upon the river Turia, at the point where it falls 
into the Alhambra. It is situated on a hill, is surrounded 
with walls, and is the seat of a bishop. It has a cathedral, 
seven other churches, five convents for males and females, 
and 1200 houses, with 5600 inhabitants, who deal largely 
in fine wool, and make some woollen cloths. Near the city 
are the remains of a noble aqueduct constructed by the 
Romans. There are also mines of quicksilver at some dis- 
tance from the city, which were formerly worked, but are 
now abandoned. Lat. 40. 38. 2. N. 

TERUNCIUS, avery small brass coin, in use among the 
Romans. 

TERVENGARY, a small Mahommedan town of Hin- 
dustan, in the province of Malabar, situated on the banks 
of a river which is navigable in the rainy season thirty-two 
miles for canoes. Near this town Tippoo’s forces were de- 
cisively defeated by Colonel Hartley’s army. It is twenty- 
} miles south by east from Calicut. Long. 76. E. Lat. 
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TERZETTO (Jéal.), a musical composition for three ob- 
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zetto is also called a ério. 
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bligati parts, vocal or instrumental. An instrumental ter- 'Teschen 
li 


TESCHEN, a circle of the Austrian principality of Mo- es" 


ravia, usually called a duchy. It is boundéd on the north 
by Prussian Silesia, on the east by Gallicia, on the south 
by Hungary, and on the west by Perau. It extends over 
756 square miles, and contains nine cities or towns, 279 vil- 
lages, and 161,500 inhabitants. The capital is the city of 
the same name, on the beautiful river Elsa. It is well 
built, is surrounded with walls, and contains one Lutheran 


and four Catholic churches, and a collegiate institution. 


belonging to each religion. It is a place of considerable 
trade, and has manufactures of linen and woollen. The 


situation is fine, and the country around fertile. It is cele- 


brated for the treaty of peace between Austria and Prussia, 
concluded in 1779. The inhabitants amount to 5860. 
Long. 12. 27. E. Lat. 49. 41. N, 

TESHOO Loomsoo is, properly speaking, a large mo- 
nastery, consisting of three or four hundred houses, the 
habitations of the gylongs or priests, besides temples, mau- 
soleums, and the palace of the lama or sovereign pontiff 
of this idolatrous religion of the east. This is the seat of 
his authority, and the capital of all that part of Tibet im- 
mediately subject to him. The buildings are all of stone, 
two stories high, flat roofed. The fortress of Shiggatzee 
Jeung stands on a prominent ridge of the rock, and com- 
mands the pass. From this point roads diverge to Bootan 
and Bengal, to Lahdack and Cashmere; to the mines of 
lead, copper, cinnabar, and gold ; to Nepaul, to Lassa, and 
China. Catmandoo, the capital of Nepaul, is estimated to 
be 400 miles distant. The plain extends fifteen miles on a 
direct level, and is encompassed on all sides by rocky hills. 
It is intersected by the river Painomchieu, which at a small 
distance joins the Brahmaputra. This great river flows here, 
in a widely extended bed, through many channels, forming 
a multitude of islands, and its principal channel is narrow, 
deep, and never fordable. The monastery of Teshoo Loom- 
boo contains no less than 3700 pricsts for the performance 
of daily prayer in the temple, and four lamas chosen to 
superintend the ceremonies. Under the direction of the 
monastery, there is an extensive establishment for the ma- 
nufacture of images, in which they excel the Chinese. 

TESSELATED Pavements, those of rich mosaic work, 
made of curious square marbles, bricks, or tiles, called tes- 


.sele from their resembling dice. 


TESSERA, in Roman antiquity, denoted in its primary 
sense a cube or die; so called from the Greek word récouga, 
or réoceex, four; respect being had to its number of sides, 
distinct from the two horizontal planes above and below. 
And it was thus distinguished from the talus, which being 
round at each end, contained only four planes or faces on 
which it could stand ; and therefore when thrown it had no 
more than two side faces in view. Hence ludere talis et 
ludere tesseris are spoken of by Roman writers as two 
different games. The word ¢essera was applied to many 
other things, not so much from a similitude in the figure, 
as from the relation they bore to some other things of 
which they were the sign or token; as the points on the 
upper plane of the die denoted the good or ill success of 
the cast. 

The tessera hospitalis was either public or private. As 
to the former, we find among the inscriptions published by 
Gruter instances of two municipal towns which put them- 
selves under the patronage of the Roman governor ; and the 
reciprocal engagement between them, engraved on two 
copperplates, of an oblong form, with a pediment at the 
top, is called in both tessera hospitalis. The design of it 
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was to cultivate or maintain a lasting friendship between 
private persons and their families, and gave a mutual claim 
to the contracting parties and their descendants, of a recep- 
tion and kind treatment at each other’s houses, as occasion 
offered ; for which end those tessersze were so contrived as 
best to preserve the memory of that transaction to posteri- 
ty. And one method of doing this was by dividing one of 
them lengthwise into two equal parts, upon each of whicli 
one of the parties wrote his name, and interchanged it with 
the other. From this custom came the prevailing expres- 
sion “ tesseraim hospitalem confringere,” applied to persons 
who had violated their engagements. 

The tessere frumentarie were small tallies given by the 
emperors to the populace at Rome, entitling them to the 
reception of a quantity of corn from the public at stated 
seasons. The person who had the inspection of these was 
called éesserarius. They were made of wood and of stone. 
There was another kind of tessera, which entitled persons 
to a sight of the public games and other diversions, usually 
made in an oblong form. 

The éessera militaris was a signal given by the general 
or chief commander of an army, as a direction to the sol- 
diers for executing any duty or service required of them. 
This, upon urgent occasions, was only vocal; but in ordinary 
cases it was written on a tablet, commonly made of wood. 
Besides these civil and military tesseree, there are others 
which relate to religious affairs, and may be called sacred. 

TESSIN or Ticino, a canton of Switzerland, in the most 
southern part of the confederation, extending in longitude 
from 8° 5’ to 8° 58’ east, and in latitude from 45° 4.6/ to 46° 
33’ north. It is bounded on the north by Uri, on the north- 
east by the Greybunden, on the south-east and south by 
Venetian Lombardy, and on the south-west and west by 
the Sardinian dominions. It is 781 geographical square 
miles in extent, contains twelve market-towns and 212 
villages, thirteen monasteries, and seven nunneries, with 
113,923 inhabitants in 1838, who all adhere to the Ro- 
mish church. ‘They are all of the Italian race, and speak 
that language, except about a thousand, who use a cor- 
rupted German, and live in one of the valleys, unconnect- 
ed with their fellow-citizens. The contingent to the force 
of the confederation is fixed at 1804, and the pecuniary 
contribution at L.1127. 10s. It has lately received a new 
constitution of the representative kind, with a president 


changed monthly, and an assembly of 114, with another of 


eleven members. It is a most delightful and picturesque 
district, where, especially on the southern side, nature is 
exhibited in the wildest and most fantastic forms, inter- 
mingled with the valleys, which present less rugged beau- 
ty, and many of them a high degree of fertility. From 
St Gothard, 9000 feet high, the southern side displays 
the lakes scattered on the declivities. Although on the 
mountains there is little or no cultivation, with scarcely any 
productions except timber, and in a few summer months 
some butter, yet, on the declivities towards Italy, agricul- 
ture is carried on with great success. In some of thie val- 
leys prodigious crops of maize are gatliered, in others the 
mulberry trees abound, and much silk is collected ; and in 
most of them wine is extensively produced, though it is 
not well managed. Hemp, flax, tobacco, and all kinds of 
fruit, are likewise abundant. By the construction of roads, 
this canton has recently become more easily accessible, and 
the inns are much improved. 

TESSOUWA, a considerable town in Africa,.situated 
east of Mourzouk, the capital of the kingdom of Fezzan. 
Near this town a deep and rapid stream is said to have 
existed, but was overwhelmed by the moving sands so fre- 
quent in Africa. 

TEST Acr is the statute 25 Car. IL. cap. 2, which di- 
rects all officers, civil and military, to take the oaths, and 
make the declaration against transubstantiation, in the court 
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of King’s Bench, or Chancery, the next term, or at the Testangl It 


next quarter-sessions, or (by subsequent statutes) within six 
months si their admission ; and also within the same 
time to receive the sacrament of the Lord’s Supper accord- 
ing to the usage of the church of England, in some public 
church, immediately after divine service or sermon, and to 
deliver into court a certificate thereof signed by the minis- 
ter and churchwarden, and also to prove the same by two 
credible witnesses, upon forfeiture of L.500, and disability 
to hold the said office. This act, so incompatible with the 
principles of toleration, and injurious to the rights of dis- 
senters, has happily been repealed by 9 Geo. IV. cap. 17. 
TESTAMENT, or Last Witt. Testaments, both Jus- 
tinian and Coke agree, are so called, because they are 
testatio mentis ; an etymon which seems to savour too much 
of conceit, it being plainly a substantive derived from the 
verb éestari, in like manner as juramentum, incrementum, 
and others, from other verbs. The definition of the old 
Roman lawyers is much better than their etymology: “ vo- 
luntatis nostra justa sententia de eo, quod quis post mortem 
suam fieri velit ;” which may be thus rendered into Eng- 
lish: “ the legal declaration of a man’s intentions, which he 
wills to be performed after his death.” It is called sententia, 
to denote the circumspection and prudence with which it is 
supposed to be made; it is “ voluntatis nostree sententia,” 
because its efficacy depends on its declaring the testator’s 
intention, whence in English it is emphatically styled his 
will; it is justa sententia, that is, drawn, attested, and 
published, with all due solemnities and forms of law; it is 
“de eo, quod quis post mortem suam fieri velit,” because 
a testament is of no force till after the death of the testa- 
tor. ‘Testaments are divided into two kinds; written, and 
verbal or nuncupative ; of which the former is committed 
to writing ; .the latter depends merely upon oral evidence, 
being declared by the testator zn extremis, before a sufficient 
number of witnesses, and afterwards reduced to writing. 
TESTUDO, in the military art of the ancients, was a 
kind of cover or screen which the soldiers formed with their 


-bucklers, by holding them up over their heads, and stand- 


ing close to each other. This expedient served to shelter 
them from darts and other missiles, especially those thrown 
from above, when they went to the assault. The same 
name was also applicd to a large wooden tower which moved 
on several wheels, and was covered with bullock-hides, 
serving to shelter the soldiers when they approached the 
walls to mine them, or to batter them with rams. It was 
called éestudo, from the strength of its roof, which covered 
the workmen as the shell does the tortoise. 

TETBURY, a town of the hundred of Longtrees and 
county of Gloucester, ninety-nine miles from London. It 
is on an elevated spot on the borders of Wiltshire. There 
are manufactures of woollen cloths. It is moderately well 
built, and has a good market-house well attended. ‘The in- 
habitants amounted in 1821 to 2734, and in 1831 to 2939. 

TETHUROA, a small island in the South Pacific Ocean, 
subject to Otaheite, twenty-four miles north-west of Point 
Venus. Long. 149. 30. W. Lat. 17. 4. S. 

TETRACHORD (rérgdéyogdev), a group of four sounds 
in melodic succession, and belonging to the ancient Greek 
system of music. 

TETRARCH, a prince who holds and governs a fourth 
part of a kingdom. Such originally was the import of the 
title éetrarch; but it was afterwards apptied to any petty 
king or sovereign, and became synonymous with ethnarch, 
as appears from the following considerations. Pliny makes 
mention of six tetrarchies within the city of Decapolis; 
Herod’s kingdom was only divided into three parts, which 
yet were called éetrarchies, and the sovereigns, Luke iii. J, 
fetrarchs ; Josephus tells us, that, after the battle of Phi- 
lippi, Antony, going into Syria, constituted Herod éetrarch ; 
and on medals the same Herod is called ethnarch. 
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TETRASTYLE, in ancient architecture, a building, 


and particularly a temple, with four columns in its front. 

TETTUA Moru, a cape on the east coast of New 
Zealand, on the north-east point of Poverty Bay. Long. 
181. 30. W. Lat. 38. 36. N. 

TEUTONES, or Tseutont, a people always by histo- 
rians joined with the Cimbri; both seated, according to 
Mela, beyond the Elbe, on the Sinus Codanus, or Baltic ; 
and there, it is supposed, lay the country of the Teutones, 
now Ditmarsh ; diversity of dialeets producing the differ- 
ent terms Zeu, Tut, Dit, Tid, and Thod, which in the an- 
cient German language signified people. Of these Teu- 
tones, Virgil is to be understood in the epithet Zeutonicus ; 
an appellation which more lately came to be applied to the 
Germans in general, and later still the appellation Aleman- 
ni. The Teutones, in conjunction with the Cimbri and 
Ambrones, made war on the Romans, and marched towards 
Italy in the year 101 8. c. We are told, that the Teutones 
alone were so numerous, that they were six whole days 
without intermission in passing the Roman camp. In trans- 
alpine Gaul they engaged the consul Marius, but were 
defeated with incredible slaughter ; 100,000 of them, ac- 
cording to the lowest calculations, being killed on the spot. 
According to others, the number of those killed and taken 
prisoners amounted to 290,000. 

TEUTONIC, something belonging to the Teutones. 
The Teutonic language is supposed to have been the lan- 
guage of the ancient Germans, and hence is reckoned 
among the mother-tongues. 

Teutonic Order, an order of military knights, establish- 
ed towards the close of the twelfth century, on the follow- 
ing occasion. When the emperor Barbarossa engaged in 
a crusade for the recovery of the Holy Land out of the 
hands of Saladin, he was followed by great numbers of 
German volunteers, who from various motives enlisted un- 
der his banners. After the emperor’s death, the Germans, 
who had signalized themselves before Acre or Ptolemais, 
resolved to choose another leadcr; and at last fixed their 
choice upon Frederick duke of Snabia, second son to the 
emperor, and Henry duke of Brabant. Under these ge- 
nerals they behaved with so much bravery, that Henry king 
of Jerusalem, the patriarch, and several other princes, de- 
termined to reward their valour by instituting an order of 
knighthood in their favour. This was accordingly done, 
and the new knights had at first the title of the knights of 
St George ; afterwards it was thought proper to place them 
under the tutelage of the Virgin Mary, to whom there was 
already an hospital dedicated on Mount Zion, for the relief 
of German pilgrims. From this time they were called 
Equites Mariani, or knights of St Mary. Laws, regula- 
tions, and statutes, were drawn up for them by the Christian 
kings in Syria and the patriarch ; and, among other obliga- 
tions, it was required, that every person admitted to the 
privileges of the order should be of noble parentage ; that 
the order should defend the Christian religion and the Holy 
Land; that they should.exercise hospitality towards the 
Christians in general, but particularly those of their own 
country; and that they should with all their power endea- 
vour to propagate and extend the Christian faith. In the 
year 1190, having become rich by donations from the su- 
perstitious, they elected as their first grandmaster Henry 
Walpot, a German, who had distinguished himself by his 
zeal and valonr; and their choice was confirmed by the 
emperor. The following year, Pope Celestine III. con- 
firmed their privileges already granted, giving them the 
title of the Teutonic knights of the Hospital of St Mary 
the Virgin. By the conditions of this bull, they vowed 
perpetual continence, obedience, and poverty ; obligations 
to which it may well be imagined they did not very strict- 
ly adhere. 


LTEWKESBURY, a town of the hundred of the same 
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name, in the county of Gloucester, 104 miles from London. 
it stands on the banks of the river Severn, near to the 
junction of the Avon with that stream. It is finely situated 
on a rising ground, and for the most part is well built. 
The church is a Gothic structure, one of the finest and 
largest in England, and formerly occupied by a mitred ab- 
bot. It is 300 feet in length and 120 feet broad; the chan- 
cel has several painted windows, and many fine monuments. 
There is a brisk trade carried on by both rivers, and in the 
town there are small manufactures. It is an ancient bo- 
rough, and is governed by a mayor, four aldermen, and 
eleven councillors, and returns two members to parliament. 
There are good markets on Wednesday and Saturday. Near 
this place was fought the great battle between the Yorkists 
and the Lancastrians in 1471, when the former became the 
conquerors.’ The inhabitants amounted in 1821 to 4962, 
and in 1831 to 5780. 

TEXEL, an island on the northern shore of the province 
of North Holland, separated from the mainland by the chan- 
nel of Marsdiep, which is an entrance to the Zuyder Sea. 
It is about twelve miles long and three broad, and contains 
six villages, with 4950 inhabitants, who have flocks of 30,000 
sheep yielding the finest wool. Near to it Admiral Blake, 
in 1653, gained a victory over Van Tromp; and another 
battle was fought in 1673 with the combined fleets of Eng- 
land and France against the Dutch, when the victory was 
doubtful. At this place, too, in 1799, a squadron of Dutch 
ships of war in a state of insubordination was surrendered to 
the British. There are fortifications on the island, com- 
manding the anchorage. 

TEXT, a relative term, contradistinguished from gloss or 
conmentary, and signifying an original diseourse exclusive 
of any note or interpretation. This word is particularly used 
for a certain passage of Scripture, chosen by a preacher as 
the subject of his sermon. 

TEXTURE properly denotes the arrangement and co- 
hesion of several slender bodies or threads interwoven or 
entangled among each other, as in the webs of spiders, or 
in cloths. 

THALES, a celebrated Greek philosopher, and the first 
of the seven wise men of Greece, was born at Miletus about 
640 B.c. In order to improve himself in the knowledge of 
the sciences, he travelled into Egypt, where he discoursed 
with the priests and other learned men. Some say that he 
married ; but others observe that he eluded the solicita- 
tions of his mother on this head, by telling her when he was 
young that it was too soon, and afterwards that it was too 
late. ‘Thales acquired great reputation by his wisdom and 
learning : he was the first among the Greeks who foretold 
eclipses of the sun, and made extraordinary discoveries in 
astronomy. He was the founder of the Lonian sect of phi- 
losophers, who were so denominated from his being born 
in Ionia. He maintained that water was the principle of 
which all the bodies in the universe are composed; that 
the world was the work of God; and that God sees the 
most secret thoughts of the heart. Among his wise maxims, 
the following have been recorded. The mest diflicult 
thing in the world is to know ourselves, the most easy to 
advise others, and the most sweet to accomplish our de- 
sires. In order to live well, we ought to abstain from what 
we find fault with in others. Bodily felicity consists in 
health, and that of the mind in knowledge. ‘The most an- 
cient of beings is God, because he is uncreated: nothing is 
more beautiful than the world, because it is the work of 
God; nothing more extensive than spaee, quicker than 
spirit, stronger than necessity, wiser thantime. It wasalso 
one of his sentences, “ that we ought never to say that to 
any one which may be turned to our prejudice ; and that we 
should live with our friends as with persons that may be- 
come our enemies.” He thanked God for three things ; 
that he was born of the human, not of the brute species; a 
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man, and not a woman; a Greek, and not a barbarian. None 
of the ancient philosophers ever applied himself more ear- 
nestly to the study of astronomy than Thales. Diogenes 
Laertius reports, that leaving his lodging with an old wo- 
man to contemplate the stars, he fell into a ditch ; on which 
the good woman cried, “ How canst thou know what is do- 
ing in the heavens, when thou canst not perceive what is at 
thy feet ?? He went to see Croesus, who was marching with 
a powerful army into Cappadocia, and enabled him to pass 
the river Halys without making a bridge. Thales died soon 
afterwards, at the age of about ninety. He composed se- 
veral treatises in verse, on meteors, the equinoxes, &c. but 
they are all lost. 

THALIA, in Pagan mythology, one of the nine Muses. 
She presided over comedy; and is represented crowned 
with a garland of ivy, holding a mask in her hand, and wear- 
ing buskins on her feet. ; 

THAME, a town of the hundred of the same name, In 
the county of Oxford, forty-six miles from London. It 
stands on a rising ground on the banks of the Thames, con- 
sists of one long street, and has a fine Gothic church, a free 
school, and alms-houses. The river is navigable to the 
town. There is a market on Tuesday. The inhabitants 
amounted in 182] to 2479, and in 1831 to 2885. 

THAMES, a river of England. As this river passes 
through the metropolis, the reader will find, under the 
article Lonpon, a description of the most important cir- 
cumstances relating to it in that part of its progress which 
is under the superintendence of the magistracy of Lon- 
don. Without entering into the disputes as to the origin 
or the river, which are prolix, and give no definite re- 
sult, we take it up, where several of the streams meet, at 
Lechlade, where it first becomes navigable to London, at 
a distance by water of 138 miles. It passes by Bamp- 
ton on its lcft to Oxford, bearing the name of the Isis, 
which it there loses, and adopts that of a smaller stream 
coming from Thame, and assumes the name of that place. 
It receives the water of the Windrush and the Evenlode 
above Oxford, and that of the Charwell as it leaves the 
city. It then proceeds to Abingdon and Dorchester, and 
enters the county of Berks at Wallingford, and in its course 
is augmented by small streams. From Wallingford it pro- 
ceeds to Reading, where the Kennet joins its copious stream. 
it then washes the towns of Henley, Marlow, Maidenhead, 
Windsor, and Eton, and forms the boundary between the 
counties of Buckingham and Berks. At Colnbrook it re- 
ceives the waters of the Coln, and soon becomes the boun- 
dary between the counties of Surrey and Middlesex, in 
which latter county, just above the bridge, is the London 
stone marking the boundary of the city’s jurisdiction. It 
afterwards has its body of water augmented by the streams 
of the Wey, the Wandle, the Lea, the Roding, the Darent, 
and the Medway, when it is lost in the great estuary at 
the Nore. 

Tames, a river of New Zealand, which, about fourteen 
miles from its entrance, is as wide as the Thames at Green- 
wich. The course is from south to north. 

THANASIR, or Tannzsar, a town of Hindustan, pro- 
vince of Delhi, which formerly contained the celebrated 
temple of Jug Soom, which was held in the highest esti- 
mation by the Hindus, and innumerable pilgrims flocked 
to it from all parts of India. It now belongs to the Sikhs, 
and is principally inhabited by that race and by Hindus. 
Long. 76. 48. E. Lat. 29. 55. N. 

THANE, or Tuanus, a name given to the nobility in 
Britain before the time of William the Conqueror. It sig- 
nifies a minister or honourable retainer, from the verb the- 
nian, to minister. * There were several degrees of nobi- 
lity among the Anglo-Saxons ; but those most commonly 
mentioned are the king’s thanes and the alderman’s thanes. 
The king’s thanes seem to have been of three different de- 
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grees, according to their different degrees of wealth or fa- T 
vour at court. The alderman’s thanes seem to have been 
of the lowest degree of nobility, and next to them those 
who were promoted to that dignity from their advancement 
in the church, from their valour, success in agriculture, or 
commerce; for if a ceorl or farmer applied to learning, and 
attained to priest’s orders ; if he acquitted himself so well as 
to obtain from a nobleman five hythes of land, or a gilt 
sword, helmet, and breast-plate, the reward of his valour; 
or if by his industry he had acquired the property of five 
hythes of land; or if he applicd to trade, and made three 
voyages beyond sea in a ship of his own, and a cargo be- 
longing to himself, he was denominated a thane. 

The thanes, who were the only nobility among the Anglo- 
Saxons, were a very numerous body of men, comprehend- 
ing all the considerable landholders in England, and fill- 
ing up that space in society between the ccorls or yeoman- 
ry on the one hand, and the royal family on the other; a 
space which is now occupied both by the nobility and gen- 
try. In times of war, they constituted the flower of the 
armies, and in times of peace they swelled the trains of the 
kings, and added greatly to the splendour of their courts, 
especially at the three great festivals of Christmas, Easter, 
and Whitsuntide. From this body all the chief officers, 
both civil and military, as aldermen, greevcs, earls, hereto- 
gens, &c. were taken; and to obtain some of these offices 
was the great object of their ambition. Before they ob- 
tained an office, their lands were their only support; and 
they lived in greater or less affluence, according to the ex- 
tent of their estates. These they divided into two parts; 
one of which they called their zvdands, and the other their 
outlands. ‘Their inlands they kept in their own immediate 
possession, and cultivated them by the hands of their slaves 
and villains, in order to raise provisions for their families ; 
their outlands they granted to ceorls or farmers, either for 
one year, or for a term of years, for which they received a 
certain stipulated proportion of their produce annually. 
These customs had long prevailed among their ancestors in 
Germany, and were adhered to by their posterity in Eng- 
land till the conquest. The thanes were under no obliga- 
tions on account of their lands, except the three following, 
which were indispensably necessary to the defence and im- 
provement of their country; to attend the king with their 
followers in military expeditions, to assist in building and 
defending the royal castles, and in keeping thc bridges and 
highways in proper repair. To these obligations all pro- 
prietors of land (even the churchmen for a long time not 
excepted) were subjected ; and these services were consi- 
dered as due to their country, rather than to the persons ot 
their kings, and were agreed to by all as being necessary to 
their own preservation and convenience. This title of thane 
was abolished in England at the conquest. 

THANET, or IsLe or THanet, a part of the county of 
Kent, in the north corncr of it, surrounded by the sea, ex- 
cept at one part, where the river Stour, which was once 
a large estuary, divides it from the rest of the county. 
It extends nine miles from east to west, and eight miles 
from north to south, and contains 24,880 acres of fertile 
land, with a population in 1831 of 26,090 persons. It com- 
prises eight parishes, and three other divisions called Villa. 
Within it are the towns of Margate, Ramsgate, and Broad- 
stairs, which have rapidly increased in extent, in the num- 
ber of good houses, as well as in inhabitants; and from the 
number of persons who resort to them for the purpose of 
sea-bathing, a continued increase may with certainty be an- 
ticipated. The soil of the island is remarkably fertile, and 
is perhaps better cultivated than any other district of the 
same extent in England. Besides the corn consumed at 
home, it is enabled to supply the city of London with 30,000 
quarters annually, which is forwarded by means of water- 
carriage. ‘The wheat and barley sent from hence is com- 
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Here many kinds of seeds are produced for the seedsmen 
‘of the metropolis; not only the seeds of clover, lucerne, 
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sainfoin, and trefoil, but also of canary, anis, radish, spinach, 
cabbage, and mustard. About 4000 acres are valuable 
pasture, and used for the fattening of sheep and cattle. 
Except in the towns, there are no gentlemen’s seats in the 
island, most of them having been converted into farm- 
houses, and occupied by the holders of large farms. The 
people on the shore are for the most part occupied in mari- 
time affairs, especially in assisting ships in distress, in which 
they display great boldness, skill, and activity. 

THANN, a city of France, in the department of the Up- 
per Rhine, and the arrondissement of Befort. It is situated 
at the foot of a mountain, upon which the castle of Engel- 
burg stands, on the river Thuron, and at the entrance of 
the valley of St Martin. The church of St Theobald is a 
curious object, on the model of the cathedral of Strasburg, 
with a tower 300 feet in height. In 1836, Thann contained 
3937 inhabitants, mostly using the German language, and 
employed in making cotton goods, hosiery, and leather, and 
in working some mines of coal in the neighbourhood. 

THASO, or Tasso, an island on the northern coast of 
Greece, the Thasos of antiquity. It stands in the Gulf of 
Contessa, about four miles from the mainland, and seven 
leagues to the eastward of Cape Karca or Kofani. It is 
thirteen miles long from north to south, and eleven broad 
from east to west. It is mountainous, particularly in the 
south and in the east parts, but affords excellent wine, with 
a quantity of honey and bees’ wax. The gold mines men- 
tioned by ancient writers are not now known to exist, but 
it still supplies some fine marbles. In former times it was 
celebrated for its fertility, but of late years it has been much 
negleeted. On the shore of the mainland, opposite to 
Thaso, is the town of Cavalla, before which is good an- 
chorage in from eight to ten fathoms water, under the pro- 
tection of a castle. On the north-east side there is a good 
roadstead, near the town of Tasso Paolo. The centre of 
the island is in long. 24. 39. E. and lat. 40. 41. N. 

THATCHAM, a town of England, in the hundred of 
Reading and county of Berks. It stands on the great road 
from London to Bath and Bristol, being fifty-three miles 
from the former city. It is well built, and was formerly a 
place of some consequence. It has a parish church and an 
endowed school. The parish is very extensive, containing 
1149 acres of well-cultivated and productive land. The 
chief trade is attending on the numerous travellers that 
pass through. Within the parish there are two hanilets, 
Greenham and Midgham. In 1821 the whole population 
amounted to 3677, and in 1831 to 3912. 

THAXTED, a town of the hundred of Dunmow, in the 
county of Essex, forty-seven miles from London. It is a 
place of little trade, though formerly much cutlery was 
made there. It has a spacious church, built by John duke 
of Lancaster, and several chapels for dissenters. It was 
formerly a borough, and more considerable than it is at 
present. There is a market on Friday. The inhabitants 
amounted in 1821 to 2045, and in 1831 to 2293. 

THEATINES, a religious order in the Romish church, 
so called from their principal founder John Peter Caraffa, 
then bishop of Theate, or Chieti, in the kingdom of Naples, 
and afterwards pope, under the name of Paul IV. The 
names of the other founders were Gactan, Boniface, and 
Consiglieri. These four individuals, desiring to reform the 
ecclesiastical state, laid the foundation of an order of regu- 
lar clerks at Rome in the year 1524. Pope Clement VII. 
approved the institution, and permitted the brethren to 
make the three religious vows, to elect a superior every 
three years, and to draw up statutes for the regulation of 
the order. They were the first who endeavoured, by their 
example, to revive among the clergy the poverty of the 


THEATRE, a place in which dramatic pieces are ex- 
hibited. The article Drama, besides relating the literary 
history of the stage, has furnished as minute an account of 
the plan and arrangements of the ancient theatres as the 
purposes of this work allow. Similar details as to the mo- 
dern theatres of the Continent, would lead into a field far 
too wide to be traversed ; and we must here confine our- 
selves to a brief notice of the establishments devoted to 
dramatic entertainments in Britain. 

The earliest positive mention of professional actors in 
England, as a class distinctly separable from minstrels or 
others, occurs about the middle of the fifteenth century ; 
and a sumptuary law of Edward IV., passed in 1464, makes 
an exception in favour of ‘players in their enterludes.” 
Richard III., when duke of Gloucester, kept a company of 
players and musicians in his pay. The children of the 
king’s chapel were trained for acting as well as singing ; 
and Henry VII. had two distinct sets of players, the one be- 
ing composed of the gentlemen of the chapel, who perform- 
ed regularly at certain seasons; and the other, the “ play- 
ers of interludes,” being more like those strolling compa- 
nies whom about that time we find to have been often taken 
into the pay of noblemen throughout the country. In the 
reign of Henry VIII. the court amusements became more 
expensive and diversified, in this respect as in every other ; 
and the royal example was eagerly imitated by the wealthy 
nobles. Besides the annual payments from the king to the 
Lord of Misrule, and the large sums expended on masques 
and other entertainments, we find salaries to have been re- 
gularly paid to two companies of the “king’s players,” in 
addition to the children of the chapel ; and the royal play- 
ers, as well as those of the nobility, travelled through all the 
provinces. In 1528, Henry entertained the French am- 
bassadors at Greenwich with a Latin moral play, acted by 
the pupils of St Paul’s school, in which the reformation was 
ridiculed, and Luther and his wife were prominent charac- 
ters. The corporations, especially that of Chester, so cele- 
brated for its patronage of religious theatricals, continued 
to exhibit dramatic shows on occasions of festivity ; al- 
though the corporation of London appear, even before the 
middle of the sixteenth century, as decidedly opposing 
stage plays, and attempting to suppress them witiin their 
jurisdiction. In 1548 was passed the earliest act of parlia- 
ment for the regulation of the stage; and in 1546, if not 
earlier, was established the office of Master of the Revels, 
for managing and superintending the pastimes of the court. 
The disturbances of the two short reigns which succeeded 
Henry’s, checked the progress of theatrical amusements ; 
but their prosperity revived on the accession of Elizabeth, 
who lived to witness the rise of the dramatic art to its high- 
est literary excellence. The companies of itinerant players 
multiplied so excessively, and their irregularities were con- 
sidered so dangerous, that a statute of the queen, passed in 
1572, stamped the first public brand on the profession; de- 
claring that all players, fencers, bearwards, not belonging 
to any nobleman,—and all tinkers, jugglers, pedlars, &c. not 
having license from two justices of the peace,—should be 
dealt with as rogues and vagabonds. 

About the year 1570, or very little later, were erected 
the earliest buildings in London that were devoted exclu- 
sively to theatrical representation. These were two, both 
in Shoreditch; the one called “The Theatre,” by way of 
eminence, the other called “ The Curtain.” A third 
theatre, within the privileged precinct of the Blackfriars, 
was built in 1576, by Burbadge, the father of the famous 
player, whose company had been driven out of the city by 
the corporation ; and the Globe on the Bankside in South- 
wark (which afterwards became the summer theatre of 
Shakspeare’s company, while the Blackfriars was their place 
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Theatre of acting in winter) was erected about the year 1594, But 
—\—~ between 1570 and 1600, there arose eleven buildings, if not 


more, in or about London, applied to the purpose of dra- 
matic exhibitions. Several of these were always obscure, 
but others possess interest, on account of the merit of the 
works produced on their stages. The Globe and Black- 
friars always maintained the first rank, and continued in the 
possession of the company called the Queen’s Players ; Pa- 
ris-Garden, an old building, was used both for stage-play- 
ing and bear-baiting ; and the Rose, built about 1585, and 
the Fortune, in 1599, were especially under the control of 
the pawnbroker Philip Henslowe, whose manuscript diary 
is one of the most instructive documents which we possess 
relating to the dramatic history of that age. An attempt 
of the government in 1598 to limit the license of playing in 
London to two companics, bearing the names of the Lord 
Chamberlain and Lord Admiral, seems to have been com- 
pletely unsuccessful. In the reign of James, the Globe and 
Fortune were successively burnt, but both rebuilt ; and no 
new theatre of consequence was erected except the Phoenix 
or Cockpit in Drury Lane, and the Red Bull in Saint 
John Street, if indeed the latter was not somewhat older. 

In the same reign the principal companies of players were 
three. Those who obtained the royal patent of 1603, at the 
head of whom stood Shakspcare, Burbadge, and Lanrence 
Fletcher, had been recently called the Lord Chamberlain’s 
men, but now resumed their older title of the King’s Play- 
ers or Servants. The company at first named Players of 
the Lord Admiral (or of the Earl of Nottingham, who held 
that office) were afterwards called the Players -of Prince 
Henry: these were the actors especially connected with 
Henslowe; and his celebrated son-in-law Edward Alleyn, 
the founder of Dulwich College, was the most distinguished 
among them. Those actors who had formerly been called 
Children of the Chapel, but of whom many were persons of 
mature age, were now called Children of the Revels, and 
appear frequently in connection with Ben Jonson’s works. 

James had passed an act against profanity in plays: his son 
passed one, the first of his reign, against the acting of them 
on Sundays, an impropriety which it had been formerly at- 
tempted to remove, and which the growing spirit of puri- 
tanism regarded with increasing horror. But Charles, 
whose taste for literature and art was the best feature in 
his character, was a liberal and judicious patron of the 
theatre during those few early years of his reign that pre- 
ceded the disturbances. In the same year as the act last 
named (1625), he renewed his father’s patent to the “ King’s 
Players,” in favour of Heminge and Condell, Shakspeare’s 
executors, and others; annexing a condition which we find 
often insisted on in regard to dramatic exhibitions in those 
days, that no performance should take place in London un- 
less the persons infected by the plague fell short of a cer- 
tain number in the week. Abont 1635 there were in the 
metropolis, besides a French troop and a Spanish, five set- 
tled companies of English players ;—the King’s Servants, 
under Lowin and Taylor, who played, as of old, at the 
Globe and Blackfriars ;—the Queen’s, who played at the 
Cockpit ;—the Prince’s men, at the Fortune ;—the Children 
of the Revels, probably at the Red Bull;—and the company 
attached to a new theatre in Salisbury Court. The civil 
war broke ont in 1642; and in September of that year an 
“ordinance of both houses of parliament,” setting forth the 
necessity of fasting and prayer, and of all other means “to 
appease and avert the wrath of God appearing in these 
judgments,” ordained that, “while these sad causes and sct 
times of humiliation do continue, public stage-plays shall 
cease and be forborne.” In 1647 a more peremptory act 
declared stage-players punishable by public whipping for the 
first offence, and authorized the demolition of the theatres. 
And for nearly ten years from that time we hear of only 
one or two unimportant infractions of the prohibition. 


During those early ages of our dramatic annals, which 
the civil wars thus brought to a close, the theatres were 
divided into two classes, the Public and the Private, the dis- 
tinctions of which are not yet very clear, and do not seem 
to have been ever very important. The private theatres, it 
is said by Mr Collicr, were smaller than the others, and were 
entirely roofed over, which the latter were not ; the perform- 
ances in them were by artificial light ; their “ pits” had seats; 
and there were other minor diffcrences of arrangement. 
The Blackfriars, the Cockpit, and the house in Salisbury 
Court, were private theatres ; the Globe, Fortune, and Bull, 
were public. There has been loud controversy on the 
question whether moveable scenery was at all used in the 
time of Shakspeare; but it may be considered as having 
been authoritatively settled in the negative. ‘There was a 
balcony or upper stage, which served, on multifarions occa- 
sions, the purposes of a second scene, representing the walls 
of a town in King John and elsewhere,—Juliet’s balcony,— 
or the seat of the andience at the performance of the play in 
Hamlet, in which the player-king and queen occupied the 
front of the main stage. Besides the curtain which con- 
cealed this balcony when it was not required, other cur- 
tains, called traverses, crossing the back of the stage, served 
to separate a portion, which, by drawing these partly or 
wholly, could be made to pass for an inner room. There 
is good evidence of the use of trap-doors in the stage ; and 
desceuts from above were also attempted, as in Gréene’s 
Alphonsus, a play older than most of Shakspeare’s, in which 
one direction was this—“ let Venus be let down from the 
top of the stage ;” and another, in the same play, orders 
that Venus shall either simply make her exit, “ or, if you 
can conveniently, let a chair come down from the top of 
the stage and draw her up.” The performances, in Shak- 
speare’s time, took place but once a day; the usual hour 
seems to have been three o’clock; and nothing except the 
short and rude pieces called jigs seems to have been ex- 
hibited besides the principal play. There were play-bills 
pasted up in the streets as early at least as the middle of 
the sixteenth century; and in 1620 a royal patent was 
granted for the printing of them. The purchases which 
theatrical companies made from anthors secm to have been 
understood as comprehending, not merely the right of re- 
presenting the pieces, but the entire copyright ; and the 
care of the players to keep popular pieces in manuscript 
was one of the causes especially destructive to the drama- 
tic literature of those times. Before the year 1600, Hens- 
lowe, whose loans had made most of the dramatists of the 
time his bond-slaves, seems never to have paid an author 
more than eight pounds for a play ; and even authors of repu- 
tation, such as Dekker, sometimes received much less. But 
the value of literary labour rose in the beginning of the 
next century, and we then find even inferior writcrs, like Da- 
borne, stipulating for sums as high as twenty pounds. The 
usual price, however, till the closing of the theatres, was 
about twelve pounds, to which were sometimes added the 
receipts, in whole or in part, of one of the early perform- 
anccs. The actors were divided into two classes: the 
Shareholders, who were joint proprietors of the establish- 
ment, and ranked according to the amount of their interest, 
as whole sharers, three-quarter sharers, or half sharers ; and 
the Hired Men, who were the inferior actors, receiving 
weekly salaries from the sharers. In 1608, when the car- 
poration contemplated removing the players of the Black- 
friars, but proposed giving them compensation for the loss 
of their property and employment, a statement was pro- 
duced which gives some cnrious results. It appears that the 
whole interest in the profits of the establishment was di- 
vided into twenty shares, which belonged to eleven actors. 
Burbadge owned the building and four of the shares; 
Shakspeare owned four shares, with the wardrobe and pro- 
perties; Fletcher had three shares; Heminge and Condell 
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- two shares each; Taylor and Lowin a share and half each; 
and four others parted the remaining two shares equally 
among them. Each share was valued at L.33. 6s. 8d. per 
annum, and was offered to the corporation at seven years’ 
purchase: the building was valued at L.1000, the ward- 
robe and properties at L.500. The whole property was 
thus estimated by the players themselves at L.6166. 13s. 4d., 
besides compensation demanded by the hired men, and 
allowances to the widows and orphans of deceased players. 
Shakspeare’s interest was valued by him at L.1433. 6s. 8d., 
which might be equal to between L.6000 and L.7000 in 
modern money. All these valuations, however, must have 
been above the truth. _ 

The representation of Sir William Davenant’s Siege of 
Rhodes, in 1656, was the first step towards a revival of 
theatrical amusements; and three years later, two rival 
companies began to act openly in London, the one at the 
Cockpit, the other at the Red Bull. The former, originally 
organized by one Rhodes, a bookseller, was composed 
chiefly of new actors, among whom the best, Bctterton and 
Kynaston, were youths who had been his own apprentices ; 
the latter embraced those old actors who had survived the 
wars, in which several of them had served with some dis- 
tinction. ‘Two royal patents (the origin of the modern mo- 
nopoly) were issued in 1663, The one was in favour of Dave- 
nant, who placed himself at the head of Rhodes’s players, 
and acted for some time at a new house in Lincoln’s Inn 
Fields, calling his company the Duke of York’s, though 
they were sworn in as servants of the king. The other 
patent was given to the witty Killigrew, whose actors, 
called the King’s Company, were those who had begun to 
play at the Red Bull, but who were removed to a new 
theatre built in Drury Lane. The new companies pre- 
sented one remarkable novelty, in the accession of several 
females to their number. Before the Restoration, the fe- 
male parts had been performed by the younger male actors ; 
and the only instance in which an innovation had been 
tried was in 1629, when a French company appeared at the 
Blackfriars, consisting partly of women, or, as Prynne is 
pleased to express it, “ monsters rather”—* an impudent, 
shameful, unwomanish, gracelcss, if not more than mere- 
tricious attempt.” Those who looked on the matter in a 
more candid and philosophical temper, might not unreason- 
ably have expected that the introduction of actresses to 
the stage would have helped to purify it from that coarse- 
ness which had disfigured the drama in its preceding ages. 
But after the Restoration, the players, the public at large, 
and the court, which gave law to the public and the players, 
were all alike corrupt; and if the new addition did nothing 
to deteriorate, it did at all events nothing to retard the in- 
creasing degradation. That which, in most of the dramas 
produced in Elizabeth’s reign, had been merely coarseness 
of language, had been accompanied in very many of the 
later plays with real licentiousness of principle and feeling ; 
and the profligacy of Charles the Second and his minions 
was now aped with applause in works full of the most dis- 
gusting and disgraceful obscenity. The injury which mo- 
tality received from the stage was accompanied by injury 
to taste, inflicted not only by that undramatic spirit which 
pervaded the very best works of the time, but by the pomp 
of decoration, the singing, music, and dancing, by which Da- 
Venant sought to make his theatre a match for the superior 
histrionic skill displayed by his rivals. ‘The licentiousness 
was greatly amended after the Revolution, but the corrup- 
tion of taste gave way much more slowly. 

In 1671 the Duke’s players opened a new theatre in 
Dorset Gardens, probably on the site of the old house in 
Salisbury Court ; and in 1674 the King’s players opened a 


193 


second new theatre in Drury Lane, in the place_of their Theatre. 


former one, which had been burned down. 
the two patents, and of both companies, produced discon- 
tents both among the actors and the public; and a new 
patent having been granted by King William to Betterton 
and some of the rebellious players, a third theatre was built 
by them in Lincoln’s Inn Fields, for which was afterwards 
substituted a splendid but ill-designed house in the Hay- 
market, planned by Sir John Vanbrugh, and opened in 
1705. In the mean time, various disputes and misfortunes 
happened among the old patentees. The interference of 
the Lord Chamberlain, whom, as coming in the place of 
the Master of the Revels, the actors and the public some- 
times considered as having exclusive jurisdiction over the 
playhouses, while at otlier times the managers voluntarily 
submitted their disputes to his arbitration, was repeatedly 
exerted, and often very arbitrarily, to restore something 
like order and prosperity ; and at lengtli matters were placed 
for a time on a footing not materially different from the 
modern one. The theatre in the Haymarket was appro- 
priated solely to the opera; and the two old patents of 
Charles the Second were the warrant under which the re- 
gular drama was played at Drury Lane by a company acting 
under Killigrew’s patent, and at the theatre in Lincoln’s Inn 
Fields (once more rebuilt) by a company directed by the 
younger Rich, the holder. of the patent which had been 
granted to Davenant. At Drury Lane, plays which, how- 
ever indifferent, were the best the age cou'd produce, or 
the public endure, were acted with excellent skill by a com- 
pany directed by the first actors of the day, Wilks, Dogget, 
Booth, and Cibber, with whom, for a good many ycars, Sir 
Richard Steele was associated in the patent. At Lincoln’s 
Inn Fields were produced those execrable abortions called 
pantomimes, on which the manager Rich prided himself so 
much, and whose scenery and drolleries gained for his house 
a popularity which he probably thought cheaply purchased 
by the ridicule showered on him without ccasing by the wits 
of Queen Anne’s reign. 

In 1720 there arose new quarrels, new financial embar- 
rassments, and new interferences and prohibitions by the 
Lord Chamberlain ; but of the events which took place for 
many years, two or three only demand notice. The first was 
the opening, in 1729, of a new theatre in Goodman’s Fields, 
rebuilt in 1732, which did not for some time obtain such 
success as to tempt the patentecs to suppress it. A second 
occurrence was the transfer of Rich’s company, in 1733, to 
a new house in Covent Gardene In 1737 there was passed, 
in spite of energetic and well-founded opposition, an act of 
parliament, taking from the crown the right of granting any 
new patents for theatres in the metropolis, and forbidding 
the representation of any plays not previously licensed by 
the Lord Chamberlain. In 1741 Garrick appeared at Good- 
man’s Fields, in the character of Richard the Third. 

In 1747 the patent of Drury Lane was renewed in fa- 
vour of Lacey, who was to be the man of business of the 
establishment, and Garrick, who was to support it both as 
actor and author. Under the direction of these managers 
the theatre enjoyed uninterrnpted prosperity for nineteen 
years; and, however faulty Garrick’s ideas of the literary 
qualities of the drama may in some respects have been, we 
owe him a heavy debt of gratitude for the benefits he con- 
ferred on public taste by his restoration of Shakspeare’s 
works to that place on the stage from which they had been 
banished with equal constancy by the debauchery of Charles 
the Second’s time, and the pedantic coldness of Queen 
Anne’s. In the mean time, after the death of Rich in 1761, 
Covent Garden was chiefly supported by its musical pieces; 
and the new management, begun in 1767, at the head of 


1 For the history of the theatres till their suppression in the civil wars, see Collier’s Annals of the Stage, 3 vols. 1831; and Malone’s His- 


tory of the Stage, in his postlumous Shakspeare of 1821. 
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the booksellers obtained their manuscript from a short- Th 
hand writer, whom they employed to attend the theatres 
and take down the dialogne from the mouths of the actors. 
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Theatre. which stood the elder Colman, produced little advantage 
=" to any except the lawyers who received fees in the lawsuits 
between the proprietors. In 1766, a theatre in the Hay- 


market, not that which held the patent, but another which 
had been built in 1720, and which had received occasional 
licenses for performances during the summer, received a 
regular patent, granted in favour of Foote, which recog- 
nized its actors as the king’s servants, and allowed perfor- 
mances in it from the 14th of May to the 14th of Septem- 
ber. The patentee immediately pulled down the old house, 
and built a new one, which was opencd in 1767. 

In 1790 there was built, on the site of Sir John Van- 
brugh’s Haymarket Theatre, a new house devoted to the 
Italian opera, which received the name of the King’s Theatre, 
and has since then suffered no very material alteration in 
the general structure of its interior. In 1794 was opened 
a new theatre in Drury Lane, built, after a plan by Hol- 
land, on the site of the former one; and two or three years 
earlicr, Covent Garden had received such improvements as 
amounted nearly to a total renovation. Long before these 
events, however, the management of Covent Garden had 
passed to Harris; while at Drury Lane, Garrick had been 
succeeded by Sheridan, Ford, and Linley; and Foote’s 
place at the Haymarket had been filled by Colman. In 
1803 the stage-management of Covent Garden passed to 
John Philip Kemble; and the subsequent changes which 
took place for some time in that and the othcr theatres are 
not of such literary moment as to require notice. In Sep- 
tembcr 1808, Covent Garden Theatre was burnt to the 
ground; and the prescnt building, erected on its site, after a 
plan by Smirke, was opened within twelve months from 
the catastrophe. In 1809 a similar calamity destroyed the 
theatre in Drury Lanc, which was rebuilt by Wyatt, and 
opened for performances in 1811. Feotc’s summer theatre 
in the Haymarket made way, in 1821, for a new house 
planned by Nash, and possessing a patent extending its per- 
formanccs to seven months. 

It would not be too mucli to say, that the exccllence of 
the dramas which our modern stage has produced, bears, in 
comparison with those of our older times, a proportion 
nearly inverse to that of the dimensions and adornment of 
the edifices in which the works of the two ages have been 
respectively acted. The question as to the causcs of our 
decay, and as to our probable prospect of revival, has been 
handled elsewhere, and'would lead us beyond the proper 
province of this article; but the discouraging state of the 
drama during the whole period which has elapsed in the 
present century may be admitted as a sufficient reason for 
declining to trace the history of our great theatres through 
that series of misfortunes which has hung over all of them, 
especially Drury Lane, for the last thirty ycars. ‘The 
ruinous conscquences of their injurious monopoly have not, 
it should appear, been even yet madc sufficiently obvious 
to those who possess the power of remedying the evil; and 
the many minor theatres, which, if allowed free scope, 
might perhaps become the nurseries of a new school in dra- 
matic art, are left to struggle against obstacles arising from 
this cause, and secondcd but too faithfully by the general 
corruption of dramatic taste. 

_ The evils produced by thc monopoly of the great theatres 
in the metropolis were till lately aggravated tenfold by the 
laws affecting copyright in dramatic performances. Liter- 
ary property of this sort was continually invaded, and towards 
the end of the eighteenth century the courts of law formally 
authorized the encroachments. The decisions were founded 
on very curious and subtile distinctions. 

_ The first case brought forward was that in which Mack- 
lin, in 1770, applied to the Court of Chancery for an in- 
junction to stay the printing of his farce of “ Love-a-la- 
Mode” in a magazine, in which it was appearing piccemeal. 
The farce had never yet been printed or published; and 


The court held that this was a publication of the play, and 
forbidden by the act of Queen Anne. In terms of this 
decision, it was always afterwards held, that the author or 
his assignee retained the exclusive right of printing and 
publishing a play, although it might have been already 
acted. 

But in 1790, the Court of King’s Bench laid down the law 
very differently for the case in which redress is claimed 
against the unauthorized representation of a play on thie stage. 
O’Kcefte’s farce, “ The Agreeable Surprise,” had been acted 
on various stages, although the copyright had been sold by 
the author to Colman of the Haymarket. Celman prose- 
cuted the manager of the Richmond theatre for infringe- 
ment of the act of Queen Anne, maintaining that his act- 
ing of the picce was a publication of it in the sense of the 
statute. The court found that acting (or, as one of the 
judges called it, repeating a book from memory) was xot 
publication, nor prohibited by the act. The provincial 
managcrs thenceforth continued to plunder dramatic authors 
with impunity, as soon as, by the publication of their works, 
or in other ways, they were able to procure access to them. 
No endeavour was made in the courts to shake the decision 
given in Colinan’s case, till the year 1822, when Murray the 
bookseller prosecuted Elliston for acting Byron’s tragedy 
of Marino Valiero, “ altered and abridged for the stage,” the 
play having been previonsly printed and published by Mur- 
ray, the proprietor of the copyright. The attempt in this 
case to found the action for redress independently of the 
statute, was equally unsuccessful with the previous attempt 
to rest it solely on the statutory words. 

These decisions, it is true, left several very important 
questions still undetermined ; but the letter of the law, and 
the spirit of the interpretations which had been long put 
upon it, were equally unfavourable to the dramatic author. 
Writers of plays continued to depend for remuneration on 
the small sums which they could obtain from booksellers 
for the right of printing and publishing, with any other sum 
which the managers of the London theatres chose to give 
for the privilege of acting the drama till publication. 

This unfair state of things was altered in 1833 by Sir 
Edward Lytton Bulwer’s act, “ To amend the laws relating 
to dramatic literary property.” By this statute it is enacted, 
first, that the author of every dramatic piece not printed or 
published (or the assignee of thc author) shall have, as his 
own property, the sole liberty of representing it, or causing it 
to be represented, at any place of dramatic entertainment ; 
secondly, that the author of every dramatic piece which has 
been or shall be printed and published (or the assignee of 
the author) shall have, as his own property, the same liberty 
of representing it, or causing it to be represented, till the end 
of twenty-eight years from the date of the publication, and 
also during the residue of the author’s life; thirdly, that 
the penalty for infringement of the act shall be, for each re- 
presentation, an amount not less than forty shillings, or 
the full amount of the benefit or advantage arising from 
the representation, or the injury or loss sustained by the 
proprietor of the drama, recoverable in an action to be 
brought within twelve months after the offence. (B. 1.) 

THEBES, the name of a celebrated city of ancient 
Greece. It is supposed to have been built by Cadinus, 
about the year of the world 2555. This Cadmus, according 
to the Greeks, was the son of Agenor king of Sidon or of 
Tyre; but the Sidonians allow him to have been of no high- 
er quality than his cook, and tell us that his wife was a mu- 
sician at court, with whom he ran away into Greece. The 
Greek writers aver, that being commanded by his father to 
go in search of his daughter Europa, whom Jupiter in the 
shape of bull had carried off, and being forbidden to return 
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s. without her, he built, or rebuilt, the city of Thebes, after 
having long sought her in vain. He was at first opposed 
by the Hyantcs and Aones; the former of whom he defeat- 
ed in battle, and forced to retire into Locris; the latter sub- 
mitted, and were incorporated among his subjects. 

Those who endeavour to extract some truth from the 
¢ multitnde of fables in which the early part of the Grecian 
"history is obscured, are of opinion that Cadmus was one of 
the Canaanites expelled by Joshua; and that he was of the 
family of the Cadmonites mentioned by Moses and Joshua. 
Hc is allowed to have introduced the Pheenician letters into 
Greccce, established the first schools, and introduced brass, 
which, from him, had the name of Cadmean given to it. 
The government of Thebes continued for a long time mo- 
narchical ; and the names of a number of its kings have 
been transmitted to us, with some account of thcir trans- 
actions, though much obscured by fable. 

p- Although the Thebans had been famed in the early pe- 
¢- riod of their history for their martial achievements, yet in 
o- Process of time they seem to have degenerated. At. the 
"time of the invasion of Xerxes, they were thc first people in 
Grecce who were gained over to the Persian interest. On 
account of this conduct, they became very obnoxious to the 
other states, especially to the Athenians, whose power and 
m- renown increased every day. The Thebans bcing in no 
= condition to oppose such a formidable power, placed them- 
selves under the protection of the Spartans, who, out of jea- 


a. lousy of the Athenians, readily forgave them ; and so grate- 


ful were the Thebans for the kindness shown them at this 
time, that during the whole of the Peloponncsian war Spar- 
ta had not a more faithful ally. By these means they not 
only recovered the government of Beeotia, of which they 
had formerly been in possession, till deprived of it on ac- 
count of their siding with the Persians, but their city be- 
came one of the first in Greece. By this prosperity the 
Thebans were so much elated, that, when the peace of An- 
talcidas came to be signed, they refused to agree to it, as 
they were thus once more deprived of the government of 
m Beotia; so that it was not without the utmost difficulty 
+ that they were overawed by the other states. Not content 
| with forcing them to give up this point, however, the Spar- 
j| tans undertook to change the form of the Theban govern- 
y ment, which at this time was a democracy, and accomplish- 
ed their purpose, through the treachery of those who had 
the care of the citadel. 

- _ The Thebans continued under the power of the Spartans 
p- for four years; at the expiration of which, a conspiracy 
li- being formed against them by some of the principal people 
~ in the city, among whom was a young nobleman named 
'’ Pelopidas, the Spartans were all massacred or driven out, and 
the citadel was regaincd. During the tumult Epaminon- 
das, afterwards the celebrated general, with a number of 
the best citizens, joined the party of Pelopidas; and the 
latter having called a gencral assembly of the Thebans, pro- 
claimed liberty to them, and cxhorted them in the strong- 
est manner to fight for their country. This speech was re- 
ceived with the greatest acclamations ; Pelopidas was unani- 
mously declared the preserver of Thebes, and was charged 
with the management of the war which was then to be 
undertaken against Sparta. 

These transactions so much exasperatcd the Spartans, 
that they immediately sent their king Cleombrotus against 
them, though it was then the depth of winter. The Athe- 
nians, in the mean time, who had hitherto assisted the The- 
bans, declined any further connection, lest they should draw 
upon themselves the resentment of the Spartans. But they 
Were soon aftcrwards detcrmined to act again on the same 
side, by an attcimpt which the Spartan general, Sphodnas, 
had rashly made on the Pyreus, or harbour of Athens. 
Thus, by means of the Athenians, a powerful diversion was 
made in favour of the Thebans, who gradually recovered all 
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the towns of Beeotia, and at length began to act offensively Thebes. 


against their enemies, and made a powerful invasion in Pho- —~— 


cis. They had now many sharp encounters, which, though 
they did not amount to decisive battles, yet did not fail to 
raise their courage, and depress that of the Spartans. In The Spar- 
these encounters Pelopidas always signalized himself; and tans de- 
in the battle of ‘Tanagra, where the Lacedemonians were feated by 
entirely defeated by the Athenians and their allies, Pelopi- ee 
das had a principal share in the victory, and killed the Spar- 
tan general with his own hand. Soon after this, with a body 
of only 300 Thebans, he entirely routed and dispersed nearly 
1000 Spartans, which was the greatest disgrace that the lat- 
ter had ever known; for till that crisis, whether in war with 
the Greeks or barbarians, they had never been overcome 
by an equal, much less by such an inferior number of troops. 


These successes of the Thebans greatly alarmed the Platwa and 
_ Athenians, who continually sought to oppose their growing ‘Thespia 


power. In this opposition they werc joined by the Plateeans, a all 
who on that account became extremely obnoxious to the on = 
Thebans, so that they at last came to a resolntion to surprise 
their city. This they accomplished, and entirely destroyed 
it, together with Thespia, another city extremely well af- 
fected to Athens. Encouraged by their success, the The- 
bans soon afterwards began to think of enlarging their ter- 
ritories, and of making encroachments on their neighbours, 
as they saw other states had done before them. This spirit 
of conquest is said to have been raised by their general Pe- 


lopidas. He was seconded by Epaminondas, a person who, Account of 


though like him endowed with all the necessary qualities to Epaminon- 
make a complete captain or patriot, had till then preferred 44 
a private life, and lived in a constant course of virtue and 
the study of philosophy. He had as yet seldom appeared 

in public, except to get himsclf excused from those state 
employments which were so eagerly courted by others. 
This, however, had not hindered him from contracting an 
intimate friendship with Pelopidas, which had been daily 
improved by the correspondence of their tempers and prin- 
ciples, as well as by that zeal which both displayed for the 
good of their country. Before this period, they had often 
appeared together in action, and to such advantage, that 
Epaminondas’s merit could no longer be concealed, nor in- 
deed suffer him to continue longer in his beloved retirement. 
He at length found himself placed at the head of the The- 
ban troops; where he gave. such early proofs of his future 
prowess and abilities as justly secured him the next rank to 
Pelopidas. Both came now to be considered in the same 
light, as generals in the field, as governors at home, and as 
complete statesmen in the council. When the general treaty 

for restoring peace to Greece came to be proposed by the 
Athenians, and was upon the point of being executed by 
the rest of the states, the Thebans refused to agree to it, 
unless they were comprehended in it under the name of 
Beotians. ‘This demand was as strenuously opposed by 
the other contracting powers as insisted on by Epaminondas, 
who was there as ambassador on the part of the Thebans. 
Agesilaus, in particular, told him in plain terms that the 
Thebans ought to evacuate Beeotia, and leave the cities of 

it free and independent. He replied, that the Lacedzemo- His differ- 
nians would do well to set them the example, by restoringence with 
Messenia to its ancient proprietors, and Laconia to its ancient = 
frecdom ; and that the pretensions of the city of Thebes to Ses 
Beeotia. were at least as well founded as those of Sparta to tig! 
those two countries. He then proceeded to shew how far 

Sparta had agerandized herself at the expense of her neigh- 

bours; that peace might be indeed obtained, and upon a 

solid and lasting footing ; but that this could not be other- 

wise than by admitting the principle of equality. His bold 

though just remonstrance, in which not only Thebes, but 

Greece in general, was concerncd, failed not to exasperate 

the haughty Spartan monarch; and the Athenians, who had 

till now looked upon the Thebans as dependants either on 
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Thebes. them or on the Macedonians, were not a little offended to 
“> hear their ambassador talk in such a high strain. The re- 
feat sult of the eonferenee was, that Agesilaus struck the name 
war against of ‘Thebes out of the treaty, and declared war against them, 
Thebes. about the year 371 B. c. 

The Thebans were in no small consternation to see them- 
selves engaged in a war with the powerful Spartans, without 
any ally to assist them; and the rest of the Greeian states 
having made peace with the latter, began to look upon the 
ruin of the former as unavoidable. They however resolv- 
ed to make the best defence they eould; and placed their 
army under the eommand of Epaminondas, assigning him, 
at his own request, six individuals to aet as counsellors or 
assistants. ‘The Theban army consisted at most of 6000 
men, whereas that of the enemy was at least thriee that 
number; but Epaminondas chiefly trusted to his horse, in 
which he had much the advantage both in quality and good 
management. ‘The rest he endeavoured to supply by the 
disposition of his men, and the vigour of his attack. He 
even refused to suffer any to serve under him in the en- 
gagement, but such as he knew to be fully resolved to con- 

Are entire- quer or die. The two armies met at Leuetra, where the 
ly defeated Spartans were defeated with great slaughter, as related under 
at Leuctra. that article. 

The victorious general, desirous to improve this great 
victory, sent a herald, crowned with garlands, to eommuni- 
cate it in form to the Athenians, in hopes that this would 
be an effectual means to reunite them to the Theban inte- 

The Athe- rest. But the Athenians, who now looked upon them with 
nians jJea- g jealous eye, and had in view the sovereignty of Greece, 
ore would not even grant their herald an audience. The 
* ‘Thebans took care to strengthen themselves by allianees ; 
and, besides the Arcadians and Eleans, had brought the 
Phoeians, Locrians, Acarnanians, Euboeans, and other states, 
under their dependenee ; so that they were now in a condi- 
The The- tion to act offensively against the Spartans. Accordingly, 
ren invade jw der pretence of assisting the Arcadians, they entered Pelo- 
tus, bat arg POBHesus with a gallant army, with Epaminondas and Pelo- 
repulsed. Pidas at its head. Here they were joined by the Arcadian 
and other confederate forees ; so that the whole amounted 
to 40,000, or, aecording to some aceounts, 50,000 men, be- 
sides great numbers of those who followed the camp, rather 
for plunder than fighting, and were computed at about 20,000 
more. The army was divided into four columns, and moved 
towards Sellasia, the place of rendezvous, from which they 
pursued their march with fire and sword towards Sparta. 
But here they were repulsed by Agesilaus, who was then 
returned to that metropolis. 

To repair, in some measure, this disgrace, and at the 
same time to leave some lasting monument which should 
redound as mueh to his glory as to the mortifieation of the 
Spartans, Epaminondas left not their territories till he had 
restored the posterity of the Messenians to their ancient 
dominions, from whieh they had been banished nearly 300 
years ; rebuilt their capital, and left a strong garrison for 
its defence. He was, however, nearly cut off in his return 
by Iphicrates, whom the Athenians had sent with 12,000 
men to intercept him; but this general loitered so long at Co- 
rinth, that the Thebans had passed the defiles of Cenchrea, 
the chief place where he eould have obstructed their re- 
treat had he taken possession of it in proper time. Epami- 
nondas continued his march till he came in full view of the 
city of Corinth. He found the roads choked up with trees, 
rocks, stones, and every thing that could render them im- 
™ _ passable; and the Corinthians well fortified, and resolute 
ee Corin- gn a stout defenee. But he advaneed so furiously upon 

lians de. é : : A 
teuted. them, notwithstanding all these diffienlties, that they aban- 

doned all their intrenchments and outworks to the Thebans, 
and fled into the eity. Thither these pursued them sword in 
band, and made a horrid slaughter; insomuch that Corinth 
must inevitably have fallen into their hands had their gene- 
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-acquitted. This prosecution had been ehiefly carried on and 


rals thought fit to pursue these advantages; but whether They 
they were afraid of the Athenians falling upon them, or ap- 
prehended some dangerous ambush in acountry with which 
they were but indifferently aequainted, or whether the army 
was too mueh weakened through so many fatigues, or, lastly, 
whether the coldness of the season, it being then the depth 
of winter, would not permit them to proeeed farther, they 
immediately marehed towards Boeotia. ‘This gave such an Epamin, 
advantage to their enemies, that they met with a very mor- au 
tifying reception on their return to Thebes, where they lopidesis | 
were both arrested, and seized as state-prisoners, for having fryers 
presumed to prolong their eommand four months longer 4 
than the time limited by law, whieh time imeluded almost 

the whole of their expedition from their first entrance into in 
Peloponnesus. At last, however, the judges being asham- } 
ed to proeeed any further, they were both honourably 
Pelopidas, who was a greater favourite of the people, as | 
being his senior. 

By this delay the Spartans, with much difficulty, had re- Warr. 
eovered themselves from their great defeat at Leuetra, and newelnit 
settled their affairs in as good a posture as they could; but Sparta J 
though they had repulsed the Thebans in Peloponnesus, | 
yet from the exploits whieh they had performed there, 
especially in dismembering the whole kingdom of Mes- . 
senia from them, they had still cause to fear what their 
forees might accomplish under two sueh generals, and had 
aecordingly taken due eare to strengthen themselves against —| 
them, and to provide a great number of auxiliaries from 
other states, especially from that of Athens, with whom 
they had renewed their old treaty, and had agreed that 
each should have the command five days alternately. Soon 
after this treaty the Arcadians renewed the war, and took 
Palene in Laconia by storm, put the garrison to the sword, 
and were presently assisted by the Argives and Eleans, and 
especially by the Thebans, who sent to them 7000 foot, 
and 500 horse under the command of Epaminondas. ‘This 
measure so alarmed the Athenians that they immediately Tl 
sent Gobrias with some forces to oppose his passage ; and bai 
he so behaved himself against the Thebans that they were sed, 
a seeond time foreed to abandon Peloponnesus. ‘This ill 
suecess gave fresh occasion to the enemies of Epaminondas 
to blame his econduet in the highest terms, notwithstanding 
the singular bravery with which he and his troops had for- 
eed the pass. Even his friends could not but suspeet him 
of partiality for the Spartans, in not pursuing his advantage 
over them, and making a greater slaughter of them when 
he had it in his power; while his enemies made it amount Epamint| 
to no less than treachery to his country ; so that their brave das de 
general was onee more deprived of the government of Beco. 
tia, and redueed to the eondition of a private man. He did 
not continue long under this disgrace before an oeeasion 
offered to make his serviees again of sueh neeessity to the = 
state, as to give him an opportunity to retrieve his fame, 
and wipe off the stain whieh his enemies had thrown upon 
him. 

The Thessalians, who had groaned some time under the Pelopid# i 
tyranny of the usurper Alexander, surnamed the Pherean, seized | 
sent an embassy to Thebes to implore their aid and protec-- Pie 
tion ; upon which Pelopidas was immediately sent as ambas-" 
sador to expostulate with him on their behalf. He was 
then in Macedon, from whence he took the young prince 
Philip, afterwards the celebrated monareh, in order to pro- 
tect and educate him; and upon his return marched di- 


rectly to Pharsalus in Thessaly, in order to punish the 
treachery of some mercenaries who had deserted the ‘The- 


encouraged by Meneclides, a diseontented Theban, and a 
bold and able speaker, who by his artful ealumnies at the 
trial, had so far prevailed with the judges as to get Epami- 
nondas deprived of the government of Boeotia for a whole 
year, though he could not gain the same advantage against 
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- began to pursue eaeh their respeetive interests; but Pelo- 
fo 
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bans in that expedition; but when he eame thither he was 


+“ surprised to be met by the tyrant at the head of a numerous 


army before that city, while he himself was only accompa- 
nied by a very small band. Acting as if he had supposed 
that Alexandcr eame hither to justify himself, and answer 
to the complaints alleged against him, he advaneed, with 
Ismenias his colleague, unarmed and unattended, not doubt- 
ing but his character as ambassador from so powerful a re- 
public, joined to his own character and authority, would 
protect them from insult or violence; but he found him- 
self mistaken, for Alexander had no sooner got them into 
his hands, than he eaused them to be seized and sent priso- 
ners to Pherzea. 

The Thebans highly resenting the indignity offered to 
thcir ambassadors, sent immediately an army into Thessaly ; 
but the generals were repulsed with great loss by the usurp- 
er ; and it was owing to Epaminondas, who was among them 
only as a private eentinel, that they were not totally cut 
off. Forthe Thebans, finding themselves in sueh imminent 
danger, which they attributed to the ineapaeity of their 
generals, had immediately recourse to him, whose valour 
and experienee had been so often tried; and, partly by 
persuasions and entreaties, and partly by threats, obliged 
him to take the command. This soon gave a different turn 
to their affairs, and eonverted their flight into a safe and 
regular retreat ; for he took the horse and light-armed foot, 
and placed himself at their head in the rear, and charged 
the enemy with sueh vigour and bravery, that he obliged 
them to desist from their pursuit. 

As the army had suffered such loss as not to be able to 
pursue them in their turn, he was obliged to mareh for Thebes, 
accompanied by the pusillanimous generals. They were 
fined 12,000 drachms each, and Epaminondas was reinstated 
in the eommand, and sent with a new reinforcement to re~ 
pair the late dishonour, and prosecute their revenge. The 
news of his being in full mareh greatly alarmed Alexander ; 
but the general, preferring the safety of his imprisoned eol- 
league to all other considerations, forbore pushing hostilities 
to extremes, for fear of provoking the enemy to wreak all 
his fury on him. He contented himself for a while hover- 
ing about with his army, and now and then with sueh slight 
skirmishes as should intimidate the tyrant, and bring him 
the sooner to make some satisfactory offers. Alexander 
being fully convinced of the superiority of the Theban ge- 
neral, was glad to aceept of a truce of thirty days, and to 
release Pelopidas and Ismenias; upon which Epaminondas 
immediately withdrew his forces, and returned with them 
to Thebes. 

By this time Thebes was raised to a sufficient height of 
reputation and glery to begin to aim in earnest at the sove- 
reignty of Greece. The main obstacle to it was, that the 
other states grew so jealous of her present greatness, as to 
enter into the strongest alliances and eonfederacies to pre- 
vent its further growth ; so that being now unable to pro- 
eure many allies at home, they made no diffieulty to seck 
for them abroad ; and the Lacedeemonians, by setting the 
example, gave them:a plausible pretence to follow their 
Steps, and procure an allianee with Persia, which at that 
time they found was ready to aeccpt of the offers on any 
terms; the only question was, which of the three states 
should be preferred, Sparta, Athens, or Thebes. At the 
same time the Thebans proposed to their new confederates 
to send proper deputies to the Persian court, in order to 
support their respeetive interests. These were the Arca- 
dians, Eleans, and Argives, at the head of whose deputa- 
tion Pelopidas was sent on behalf of the Thebans; and the 
Athenians being apprized of these proceedings, likewise seut 
Being all arrived at the Persian court, they 


pidas had by that time gained such credit, both for his sin- 
gular address and his extraordinary exploits, that he was 


distinguished in a partieular manner from all the other de- 
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puties, and was received by the king with manifest marks “~~~” 


of honour and esteem, who freely owned himself eonvineed 
that the Thebans were the people on whom hc could most 
safely depend; and after having greatly applauded the equity 
of his demands, he ratified and confirmed them with great 
readiness, to the no small mortification of the other states. 
The substanee of them was, that the liberties formerly 
granted to the other towns of Greeee should be confirmed, 
that Messenia in partieular should continue free and inde- 
pendent on the jurisdiction of Sparta; that the Athenians 
should lay up their fleet; and that the Thebans should 
be looked upon as the ancient and hereditary friends of 
Persia. 


The Thebans took advantage of the dissensions which The The- 
prevailed among the Greeks as a pretenee for increasing bans pro- 


their forees ; and Epaminondas thought it a proper oppor- 
tunity for his countrymen to make a bold effort to obtain 
the dominion at sea, as they had in a grcat measure obtain- 
ed it at land. He proposed it tq them in a public assem- 
bly, and encouraged their hopes from the experience of the 
Lacedzmonians, who in Xerxes’s time had, with ten ships 
only at sea, gained the superiority over the Athenians, who 
had no fewer than 200 ; and added, that it would now be 
a disgrace to Thebes to suffer two such republies to engross 
the command of so extensive an element. The people 
readily adopted his proposal, not without extraordinary ap- 
plause, and immediately ordered 100 galleys to be equipped; 
and in the mean while sent him to Rhodes, Chios, and By- 
zantium, to secure those states in their interest, and procure 
what assistanee he could from them. His negociations had 
all the suecess that could be wished for, notwithstanding the 
strenuous opposition of the Athenians, and of their admiral 
Laches, who was sent with a powerful squadron against him. 
But what more effeetually thwarted all his measures, was 
the work which they found for him by land, and the oblig- 
ing the Thebans to take part in the quarrels which then 
reigned among their neighbours; so that whatever projects 
they had eoneerted proved abortive for the present ; and 
the death of Epaminondas, whieh happened not long after, 
put an effectual stop to them. 

During the absence of that general, and of his colleague 
Pelopidas, the Orehomenians, being ineited by some The- 
ban fugitives, had formed a design to change the Theban 
government into an aristocraey; and 300 horsemen of the 
former had been actually despatehed to earry it into execu- 
tion. Their projeet, however, was seasonably discovered 
by the vigilanee of the magistrates, who caused them to be 


pose to 
build a 
fleet. 


seized and immediately put to death. They next sent aT he city of 
sufficient force against the city of Orehomenos, with orders Orchome- 
to slay all the men, and to sell all the women and children 295 razed. 


for slaves, whieh was punctually done; after whieh they 


razed that noble city to the ground. Pelopidas was then on Pelopidas 
his way to Thessaly at the head of a powerful army, whi- marches 
ther he had been sent to assist the Thessalians, who still 2g#inst the 
groaned under the tyranny of Alexander the Pherean, and /hessalian 


had made several brave efforts to recover their liberty, but 
had been still overpowered by that usurper. Being joined 
by the Thessalians, he eneamped in the face of the enemy, 
though far superior in number, and eonsisting of above 
20,000 men. A fierce engagement soon ensued, in which 
both sides fought with uneommon bravery. The place 
where the battle was fought was called Cynocephala, from 
several little hills on it, between which there ran a large 
plain. Both armies endeavoured at first to post themselves 
on these eminences with their foot, while Pelopidas ordered 
his cavalry to charge that of the cnemy below; which they 
did with such suecess that they soon put them to the rout, 
and pursued them over the plain. This obliged the tyrant 
to gain the tops of the hills, where he greatly annoyed thc 
Thessalians that endeavoured to foree those ascents; so 


tyrant. 
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Thebes. that Pelopidas was obliged to give over his pursuit and 
—~—” come to their relief. This immediately inspired the Thes- 
salians with fresh courage. Thcy again began to charge the 
enemy at sevcral onscts, and soon threw them into such 
disorder that they were forccd to give way. Pelopidas no 
sooner perceived the advantage, than he began to look for 
Alexander, with a design of engaging him. Having des- 
cricd him as he was commanding his right wing, and en- 
deavouring to rally his men, he moved directly to him; and 
having approached so near as to be heard by him, chal- 
lenged him to decide the battle by singlc combat. Alex- 
ander, instcad of accepting the offer, turned about, and, with 
all the speed he could, ran to screen himsclf among his 
guards. Upon this Pelopidas charged him with such furi- 
ous speed that he obliged him to rctire farther, and shel- 
ter himself within the thickest ranks; the sight of which 
made him attack with fresh vigour, and fight more despe- 
rately against him. He tried in vain several times to break 
through their ranks to reach him, cutting down great num- 
bers of those that came forward to oppose him. His eager- 
ness at length exposed him so far to the darts that were dis- 
charged from a distance, that some of them penetrated his 
armour, and gave him one or two despcrate wounds, when 
some of the enemy advanced, and stabbed him in the breast 
with their spears. 

It is scareely possible for words to express the grief and 
despair which not only his brave Thebans, but likewise the 
Thessalians and other allies, showed at the sight of their 
slain general. Some of the latter who had perceived the 
danger to which he was exposed, descended from the hill 
with all possible speed to his relief; but when they per- 
ceived that they had come too latc to save him, both they 
and the rest of the little army thought of nothing but how 
Alexander to avenge his death. Thcy rallicd accordingly both horse 
defeated, and foot, as quickly as possible, and began to charge the 

enemy afresh, and with such desperate fury that thcy at 
length gained a complete victory ovcr them, and killed 
above 3000 in the pursuit, besides a much greater number 
which they had slain on the ficld of battle, though they still 
looked upon all these advantages as too small to compen- 
sate the loss of their brave general. 

The news of his death had no sooner reached Thebes, 
than the whole city was sccn in as deep mourning as his 
army. ‘They however sent a reinforcement of 7000 foot 
and 700 horse, as well to revenge the death of that gencral, 
as to improve the victory which he had gained over the 
enemy. The Thebans then fell so furiously on them, that 
they quickly broke and totally defeated the shattcred re- 
mains of Alcxander’s army. He was forced to sue for 
peace, and to accept it on such conditions as the conque- 

and at last rors thought fit to impose. He was at length despatched 

murdered. in his bed by his wife Thebe, assisted by hcr brothers, 
about seven years after his defeat. His body was after- 
wards dragged along the streets, trodden under foot, and 
left a prey to the dogs. 

Ambition All this while the Thebans were watching to improve 

of the The- every commotion that happened, every success they gaincd, 

bans. to the forwarding of their reigning and favourite project of 
increasing their power above all the rest, and in their turn 
of giving laws to Greecc. Thcir late success in Thessaly, 
and the rupture betwccn the Arcadians and Mantineans at 
the same time, about some consecrated money which the 
former had taken out of the temple of Olympia to pay their 
troops employed against the Eleans, and which the latter 
called a downright sacrilege, besides other discords that 
reigned in the other states of Greece, gave fresh encourage- 
ment to Thebes to offer her arbitration in those disputes. 
Those who had embezzled the sacred money, and wanted 
rather to cmbroil matters than to have them brought to 
light, informed the Thebans that the Arcadians were on 
the point of revolting to the Spartans, and advised them to 
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come and defeat their design. At the same time they de- 
spatchcd some private directions to a Theban officer at Te- 
gea, to apprehend several of their own people as disturbers 
of the peace. This was accordingly done, and several emi- 
nent pcrsons were confined as prisoncrs of state. They 
were soon after discharged, and loud complaints were made 
against such arbitrary and nnjust proceedings. The officer 
was accused before the Theban senate of having intermed- 
dled in their affairs, and endeavoured to interrupt the good 
correspondence hetween the two states. It was evcn urged 
by some of thc Tegeans that he should be indicted ; while 
the more moderate, who foresaw the consequences which 
were likely to attend such appeals, and that it would infalli- 
bly bring the Thebans upon them, loudly protested against 
their marching into their territories, and did all they could 
to prevent it. The Thebans, howcver, were hcecomc too 
powerful and ambitious to miss so fair an opportunity of 
oncc more obtaining a footing in Peloponnesus, as they had 
long ago premeditated ; and Epaminondas was so far from Ep 
making a secrct of their design, that he told the Arcadian 
deputics in justification of it, that as it was on their account? 
that the Thebans engaged in the war, they had acted treach-¢ 
erously with them in making peaee with Athens without 
their consent ; but that when he had joined his army on his 
march into Peloponncsus to assist his friends, he would soon 
see what proofs the Arcadians would give of their fidelity. 
This speech did not fail to occasion great alarm, especially 
as it was spoken in such a magisterial style and threatening 
tone. Even those who were best affected to the Thebans 
could not forbear expressing their dislike of it; and all 
those who had the welfare of Peloponnesus at heart readily 
aerced with the Mantineans, that no time was to be lost in 
using all proper means to prevent the impending storm. 
Athens and Sparta were accordingly applied to, and were A eomli 
easily prevailed upon to assist the Mantineans, and to come mat 
into a strict confedcracy against the Thebans; and in order® 
to prevent all disputes about the command of the army, 
it was agreed that each state should have it in its own ter- 
ritories ; which plainly shows how terrificd they all were at 
the apprehension of a fresh invasion of the Thebans. ‘This 
was a point which neither the Spartans nor Athenians would 
so readily have given up to the Arcadians, though these 
had formerly as strenuously insisted upon it, even when 
they were almost reduced to the last extremity, and had — 
never been able to obtain it till now. But Epaminondas 
was then in full march at the head of his Boeotian troops, 
with some Eubcean auxiliaries, and a body of stout Thes- 
salian horse; and was moreover to be joined by the Mes- 
senians, Argives, and several other nations, as soon as he 
had cntered Peloponnesus. The confederate army against 
him had ordered thcir rendezvous at Mantinea, the place 
which they naturally concluded would be first attacked, as 
being the chief seat of those who had revolted from the 
Thebans. But while they were securing themselves ong 
that side, Epaminondas, who wisely considered how far thisdas 
confederacy and expedition must have drained the city of@"! 
Sparta of its main strength, broke up privately from Ne“ am 
mzea, where he had lain for some timc encamped, and goaita, 
marched all that night with a design to have surprised that 
important capital. His project being discovered, the vigi- 
lant king took care to disconcert it; so that, though the 
Thehan general made several vigorous assaults on that city, 
he was so stontly repulsed, and the Spartans behaved with 
such intrepid valour, that he was forced to retire and turn 
his thoughts against Mantinea, which he judged by this 
time to have been quite defenceless. He indeed judged 
rightly ; for the place was not only drained of its troops, 
but likewise of its inhabitants, who took that opportunity, © 
while the scene of war was in Lacedsemon, to gather in 
their harvest, and were scattered all over the country ; soandon 


that he would not have met with any difficulty in gaining Mant! . 
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- the town, had not the Athenian auxiliaries come uncxpect- 


edly to its relief, and given him a fresh repulse. 

These two last defeats greatly exasperated the Theban 
general, who had never before experienced such disasters, 
and could not but foresee that they would not only lessen 
his reputation with his allics, but, if not speedily retrieved, 
would sully the glory of all his former exploits. What 
added to his present difficulties was, that the time allotted 
him for his expedition was almost expired; so that he had 
but a short space left to undertake some brave achievement, 
which might recover his and his country’s hononr, and keep 
up the spirits of his auxiliaries, and those under his protec- 
tion. He was moreover in the midst of his enemy’s coun- 
try, and saw plainly enough how narrowly they watched all 
his motions, and how well preparcd they were to oppose 
him whatever attempt he resolved upon, whether to attack 
them or to retreat. Under all these difficulties, he rightly 
considered that he must immediately resolve upon a deci- 
sive battle ; in which, if his pristine fortune followed him, he 
might at once retrieve his affairs, and make himself master 
of Peloponnesus ; or, if that failed him, as it lately had 
done, fall honourably in the attempt. In this engagement 
Epaminondas made the wisest disposition of his troops, at- 
tacked and fought with the most intrepid courage and con- 
duct, and had opened himself a way through the Spartan 
ranks, thrown them into the utmost confusion, and made a 
terrible slaughter of them, insomuch that the field of battle 
was covered with their wounded and slain, when, in the 
heat of the fight, having ventured himself too far in order 
to give them a total overthrow, the enemy rallied again, 
pouring with their whole fury thrce volleys of darts upon 


- him, soine of which he drew out and returned to them, till 


at length, being covered witli wounds, and weakened with 
the loss of so much blood, he received a mortal wound from 
a javelin, and was with great difficulty rescued from the 
enemy by his brave Thebans, and brought alive, though 
speechless, into his tent. As soon as he had recovered 
himself, he asked his friends that were about him what was 
become of his shield; and being told that it was safe, he 
beckoned to have it brought to him, and kissed it. He next 


_ inquired which side had gained the victory ; and being an- 
_ swered, the Thebans, he replied, then all is well : and upon 


observing some of his friends bewail his untimely death, 
and leaving no children behind him, hc is said to have an- 


| swered, “ Yes; I have left two fair daughters, the victory 


of Lenctra, and this of Mantinea, to perpetuate my memory.” 
Soon afterwards, upon drawing the point of the javelin out 


| of his body, he expired. 


The consequence of this great general’s fall, and of the 


bloody fight in which neither party could boast any great 
| advantage over thc other, after a great loss of men on both 


sides, insomuch that Xenophon makes it a drawn battle, was, 
that both parties agreed on a cessation of arms, and parted, 
as it were by consent, to take care of their wounded and 
slain. The Thebans indeed thus far gained the greater 
share of glory, that they renewed the fight, and after a most 


| desperate contest, obtained a victory over those Spartans 


that opposed them, and rescued the body of their dying gene- 


{tal out of their hands. But an effectual end was put to this 
| bloody war, and a general peace agreed on by all but the 


Spartans, who refused it only becanse the Messenians were 
included in it. As to the Thebans, they had no great rea- 
son to boast of this dear-bought victory, since their power 
and glory began to decline from that very time; so that it 
may be truly said, that it had risen and set with their great 


| general. 


On the death of Epaminondas, the Thebans relapsed into 


; their former state of inactivity and indolence; and at last 


thaying ventured to oppose Alexander the Great, their city 
was taken, and the inhabitants slaughtered for several hours, 
after which the buildings were destroyed. It was rebuilt 
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by Cassander, but never afterwards made any considerable Themis- 


figure among the states of Grecce. About the year 146 3. 
c. it fell under the power of the Romans, under which it 
continued till the extinction of their empire by the Turks. 
It is now called Thive, and, according to Dr Clarke, is about 
two and a half English miles in circumference. It contains 
about 300 houses, and many interesting antiquities. The 
present inhabitants live chiefly within what was anciently 
the citadel. The circuit of the walls can yet be traced, and 
many parts of them are still standing. There were two 
mosques in Thebes, and a great many Greek churches. It 
is seated between two small rivers, at the south-west side 
of a large plain, in long. 23. 40. E. and lat. 38. 17. N. 

Tueses, in Egypt, one of the most renowned cities of 
the ancient world. It was also called Diospolis, or the city 
of Jupiter, and was built, according to some by Osiris, ac- 
cording to others by Busiris. Its length, in Strabo’s time, 
was 80 furlongs, or ten miles; but this was nothing in com- 
parison of its ancient extent, before it was rnined by Cam- 
byses, whieh, we are told, was no less than 420 stadia, or 52 
miles and an half. The wealth of this city was so great, 
that, after it had been plundered by the Persians, what was 
found on burning the remains of the pillage, amounted to 
above 300 talents of gold and 2300 of silver. 

Mr Bruce visited the ruins of this celebrated city ; but 
informs us that nothing now remains cxcept four temples, 
and these neither so entire nor magnificent as others at Den- 
dera. Thebes has been celebrated by Homer for its hun- 
dred gates; but Mr Bruce informs us, that no vestiges of 
these are now remaining, neither can we discover the foun- 
dation of any wall it ever had; “ and as for the horsemen 
and chariots it is said to have sent out, all the Thebaid sown 
with wheat would not have maintained one half of them. 
Thebes, at least the ruins of the temples called Medinet 
Tabu, are built in along stretch of about a mile broad, most 
parsimoniously chosen at the sandy foot of the mountains. 
The Horti Pensiles, or hanging gardcns, were surely formed 
upon the sides of these hills, then supplied with water by 
mechanical devices. The utmost is done to spare the plain, 
and with great reason ; for all the space of ground this an- 
cient city has had to maintain its myriads of horses and men, 
is a plain of three quarters of a mile broad between the town 
and the river, upon which plain the water rises to the height 
of four and five feet. All this pretended populousness of 
ancient Thebes I therefore believe to be fabulous.” After 
examining the ground on which Thebes is supposed to have 
stood, he concluded that it had no walls, and that conse- 
quently Homer’s story of its having an hundred gates is mis- 
understood. The mountains of the ‘Thebaid stand close be- 
hind the town, not in a ridge, but standing single, so that 
you can go round each of them. A hundred of these are 
said to be hollowed out for sepulchres and other purposes. 
These, he thinks, were the hundred gates of Homer; in 


proof of this they are still called by the natives Beeban el ° 


Meluke, the ports or gates of the kings. All that is said 
of ‘Thebes by poets or historians after the days of Homer is 
meant of Diospolis, which, as its name testifies, was built 
by the Greeks, long after Thebes was destroyed ; though 
Diodorus says it was built by Busiris. It was on thc east 
side of the Nile, whereas ancient Thebes was on the west, 
thongh both are considered as one city. See Ecypr. 
THEMISTIUS, a Greek orator and philosopher, was a 
native of Paphlagonia, and flourished during the latter half 
of the fourth century. He became very cminent as a pnb- 
lic teacher of philosophy, and distinguished himself by com- 
mentaries on some of the works of Aristotle. His eloquence 
procured him the appellation of Eiggadys, or the Eloquent. 
At Constantinople he taught for twenty years. Having 
been invited to Rome, he removed to that city, but, after 
an interval of two years, returned to his former place of 
residence, and there spent the remainder of his life. He 
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Themisto- was married, and had children. Although he adhered to 
eles the pagan superstitions, Constantius admitted him to the 
1 . senate in the year 355; and his panegyrical oration on that 
Theoeri- ‘ ‘ 
ius. | emperor procured him the honour of a statue. From Julian, 


—— a pagan and a philosopher, he received in 362 the higher 


poets, was the son of Praxagoras and Philine. He was ana- Thi 
tive of Syracuse, and flourished about 272 years before the = 
Christian era.| The younger Hiero, king of Syracuse, is 
celebrated in his verses; but he appears to have found 
a more liberal patron in Ptolemy Philadelphus, who at- 


. 
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distinction of being nominated preefect of Constantinople. 
In 384 he obtained the same appointment from Theodosius 
the Great. 

Themistius is regarded as one of the best writers of this 
declining age of Grecian literature. The first edition of 
his works, including commentaries on Aristotle, and only 
eight orations, was published by Trincavellus, Venet. 1534, 
fol. His orations afterwards found a very learned editor, 
Dionysius Petavius, who published two different editions, 
Flexiz, 1613, 8vo, Paris. 1618, 4to. This second edition 
contains nineteen orations; but thirty-three are included 
in the edition of Hardouin, Paris. 1684, fol. To this num- 
ber an addition has lately been made by Angclo Mai: 
“ Themistii Philosophi Oratio in eos a quibus ob Preefectu- 
ram susceptam fucrat vituperatus, inventore et interprete 
Angelo Maio, Bibliothecee Ambrosianz a LL.OO.” Medio- 
lani, 1816, 4to & 8vo. 

THEMISTOCLES, the renowned Athenian admiral, 
general, and patriot, who gained the battle of Salamis against 
the Persians. Being banished his country by his ungrate- 
ful fellow-citizens, he ficd to Artaxerxes king of Persia ; 
but, in order to avoid taking up arms against his country, 
he slew himself, 464 8. c. Sce ATHENS. 

THEOBALD, Lewis, best known as an editor of Shak- 
speare, was the son of an attorney practising at Sittingbourne 
in Kent. His grammatical. learning he received at Isle- 
worth in Middlesex, and was originally destined for his fa- 
ther’s profession; but this he speedily abandoned for the 
profession of an author, and having fixed his residence in 
the metropolis, he engaged in a variety of literary under- 
takings. To Mist’s Weekly Journal he contributed a paper 
called “ The Censor ;” and his censures being pronounced 
with great freedom, gave no small offence to some writers 
more formidable than himself. One of those whom he pro- 
voked was the rabid Dennis. Pope’s translation of Homer 
he at first extolled, and afterwards abused. He was the 
original hero of the Dunciad, but was displaced to make 
room for Cibber, to whom the poet’s satire is in many in- 
stances inapplicable. Theobald endeavoured to avenge 
himself by publishing “ Shakespeare restored; or, a Speci- 
men of the many Errors as well committed as unamended 
by Mr Pope in his edition of this poet, designed not only to 
correct the said edition, but to restore the true Reading of 
Shakespeare in all the Editions ever yet published.” Lond. 
1726, 4to. This prelude was after a considerable inter- 
val followed by his edition of Shakspcare’s Works, Lond. 
1733, 7 vols. 8vo. In 1726 he had introduced on the stage 
“ The double Falsehood, or, the distrest Lovers ;” of which, 
as he averred, the greater part was written by Shakspeare. 
His arguments in favour of this hypothesis were not consi- 
dered as satisfactory ; and, according to the opinion of Dr 
Farmer, this drama was the production of Shirley. Theo- 
bald was the author or translator of twenty plays, enume- 
rated in the Biographia Dramatica, vol. i. p. 706. He was 
likewise concerned in various translations; and at the time 
of his death he had made some progress in an edition of 
Beaumont and Fletcher. He died in the month of Sep- 
tember 1744. 

THEOCRACY, in matters of government, a state go- 
verned by the immediate direction of God alone. Such 
ac ie ancient government of the Jews before the time of 

aul. 

THEOCRITUS, the most famous of all the pastoral 


tracted him to the Egyptian court, and of whom he speaks 
in terms of high commendation. Of his personal history, 
We possess no further memorials on which we can place 
much reliance. The pastorals of Theocritus, which have 
furnished models to all succeeding poets, are remarkable for 
their simplicity, very frequently elegant, but sometimes ap- 
proaching to rudeness. They are written in the Doric dia- 
lect, which is peculiarly adapted for such compositions 
Thirty idyls bear his name, but it has been doubted whether 
they were all produced by the same poet. To him are like- 
wise ascribed twenty-two epigrams; and the authorship of 
one or two fantastic productions he disputes with Simmias. 

The first edition of Theocritus, containing only eighteen 
idyls, issued from Milan, along with the “ Opera et Dies” 
of Hesiod. It is a folio volume, without date, but is sup- 
posed to have been printed in 1493. The edition of Aldus 
appeared in 1495, that of Junta in 1515; and the earliest 
edition accompanied with the scholia, at Rome in 1516, — 
The best of the old editions is that of Daniel Heinsius, Ex 
bibliopolio Commeliniano, 1604, 4to. Beside the notes of 
the editor, it includes those of Joseph Scaliger and Isaac 
Casaubon. Among the more remarkable editions, we must 
not overlook that of Reiske, Lipsize, 1765-6, 2 tom. 4to. He 
was speedily followed by a more elegant, though not a more 
learned editor, Thomas Warton, Oxon. 1770, 2 tom. 4to. 
The preface is elegantly written, and the annotations dis- 
play a more than ordinary degree of refined taste, but this 
splendid edition is not without its defects. One of these 
is the inconvenient arrangement of the Greek scholia, nor 
is the rejection of the accents to be commended. A valu- 
able edition of Theocritus, including likewise Bion and 
Moschus, was published by Valckenaer, Lugd. Bat. 1779, 
8vo. The editions of Harles, Jacobs, Dahl, Schafer, Hein- 
dorf, and Wiistemann, have each their share of merit. The 
poems of Theocritus are inserted in the first volume of 
Brunck’s “* Analecta veterum Poetarum Grecorum,” and 
in the second volume of Gaisford’s “ Poetze Minores Greeci.” 
Oxon. 1816-20, 4 tom. 8vo. The scholia are to be found 
in the fourth volume. Of the idyls of this poet, English 
translations were published by Thomas Creech in 1681, by 
Francis Fawkes in 1767, by Richard’ Polwhele in 1786, 
and by M. J. Chapman in 1836. Polwhele has likewise 
translated the epigrams of Theocritus. 

THEODOLITE, a mathematical instrument for mea- 
suring heights’ and distances. See MENsuRATION and SurR- 
VEYING. 

THEODORE, Baron Nigvuuor, in the county of La 
Mare in Westphalia, an adventurer who obtained consi- 
derable notoriety under the title of King of Corsica. He 
had his education in the French service, and afterwards 
went to Spain, where he received some marks of regard 
from the duke of Riperda and Cardinal Alberoni; but be- 
ing of an unsettled disposition, he quitted Spain, and tra- 
velled into Italy, England, and Holland, in search of new 
adventures. He at last fixed his attention on Corsica, and 
formed the scheme of rendering himself sovereign of that 
island. He was a man of abilities and address ; and having 
fully informed himself of every thing relating to Corsica, 
went to Tunis, where he devised means to procure some 
money and arms ; and then went to Leghorn, from whence 
he wrote a letter to the Corsican chiefs Giafferi and Paoli, 
offering considerable assistance to the nation if they would 
elect him as their sovereign. This letter was consigned to 
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-- Count Domenico Rivarola, who acted as Corsican plenipo- 
tentiary in Tuscany, and he gave for answer, that if Theo- 
dore brought the assistance which he promised to the Cor- 
sicans, they would very willingly make him king. With- 
out loss of time he set sail, and landed at Tavagna in the 
spring of the year 1736. He was a man of a very stately 
appearance, and the Turkish dress, which he wore, added to 
the dignity of his mien. He had a few attendants with him ; 
and his manners were so engaging, and his offers so plausi- 
ble, that he was proclaimed king of Corsica before Count 
_ Rivarola’s despatches arrived to inform the chiefs of the 
terms upon which he had agreed. He brought with him 
_ about 1000 zequins of Tunis, besides some arms and am- 
_ munition, and made magnificent promises of foreign assist- 
_ ance; whence the Corsicans, who were glad of any sup- 
- port, willingly gave in to his schemes. Theodore instantly 
_ assumed every mark of royal dignity. He had his guards 
and his officers of state; he conferred titles of honour, and 
struck money both of silver and copper. The silver pieces 
were few in number, and can now hardly be met with; the 
copper coins have on one side T. R., that is, “ Theodorus 
Rex,” with a double branch crossed, and round it this in- 
| scription, Pro Bono PuBLico Re. Co., that is, “ For the 
public good of the kingdom of Corsica :” on the other side 
is the value of the piece, Cinque solidi, or five sous. 

The Genoese were not a little confounded with this un- 
expected adventure. They published a violent manifesto 
against Theodore, treating him with great contempt; but 
at the same time showing they were alarmed at his appear- 
ance. Theodore replied in a manifesto, with all the calm- 
hese and dignity of a monarch ; but after being about eight 
months in Corsica, perceiving that the people began to cool 
in their affections towards him, he assembled his chiefs, 

and declared he would keep them no longer in a state of 
) uncertainty, being determined to seek in person the sup- 
_ port which he had long expected. He settled an adminis- 
tration during his absence, recommended unity in the 
strongest terms, and left the island with reciprocal assur- 
ances of fidelity and affection. He proceeded to Holland, 
where he was so successful as to obtain credit from several 
rich merchants, particularly Jews, who trusted him with 
cannon and other warlike stores to a great value, under the 
charge of a supercargo. With these he returned to Cor- 
sica in 1739 ; but by this time the French, as auxiliaries to 
_ the Genoese, had become so powerful in the island, that 
_ though Theodore threw in his supply of warlike stores, he 
_ did not incline to venture his person, the Genoese having 
set a high price on his head. He therefore again departed ; 
and after many unavailing attempts to recover his crown, 
at length chose for retirement a country where he might 
enjoy the participation of that liberty which he had so vainly 
endeavoured to give his Corsicans; but his situation in 
_ England by degrees grew wretched, and he was reduced so 


__ low as to be several years before his death a prisoner for 


debt in the King’s Bench. At length, to the honour of 
some gentlemen of rank, a charitable contribution was set 
_ on foot for him in the year 1753. Mr Boswell observes, 
_ that Horace Walpole generously exerted himself for the 
_ unfortunate Theodore, and wrote a paper in The World with 
great elegance and humour, soliciting a contribution for 
the unhappy monarch in distress, to be paid to Mr Robert 
_ Dodsley, bookseller, as lord high treasurer. This brought 
_ him a very handsome sum, and he was set at liberty. The 
same writer adds, that Mr Walpole had the original deed by 
which Theodore made over the kingdom of Corsica in se- 
curity to his creditors, and that he also had the great seal 
of the kingdom. Theodore died on the 11th of December 
1756, and was buried in St Anne’s churchyard, Westminster, 
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where, in 1757, a simple unadorned monument of marble 
was erected to his memory. 

THEODORETUES, or, as he is frequently called, Tur- 
ODORITUS, was born at Antioch towards the close of the 
fourth century. According to his own account, his birth 
was preceded by divers miracles. He received his educa- 
tion in the neighbouring monastery of Euprepius, where 
he had Chrysostom for one of his instructors. About the 
year 420 he became bishop of Cyrus in Syria. His con- 
nection with Nestorius involved him in a charge of heresy ; 
and in 449 the council of Ephesus deposed him from his 
bishopric; but in 451 the council of Chalcedon recalled 
him from exile, and restored him to his office. He survived 
till 457 or the following year. His works, compared with 
those of the other Greek fathers, are of very considerable 
value. He has written commentaries on most of the books 
of the Old Testament, and on the epistles of Paul. His 
ecclesiastical history, divided into five books, prosecutes the 
narrative from the year 322 to the year 427. It is printed 
with different editions of Eusebius, and the other Greek 
historians of the church. A collective edition of his works, 
with a Latin version, was published by Sirmond, Lutet. 
Paris. 1642, 4 tom. fol. A supplementary volume was added 
by Garnier in 1684, Another edition was long afterwards 
published by J. L. Schulze, Hale Sax. 1769-74, 5 tom. 
8vo. Each volume is however divided into two parts. Dr 
Gaisford has very recently published a valuable edition of 
his “ Greecarnm Affectionum Curatio,” Oxon. 1839, 8vo. 
This treatise is important asa contribution to the history 
of philosophy, and its merits have been fully discussed by 
Luzac. 

THEOGONY, from @e¢, God, and yovi, seed, off- 
spring, that branch of the heathen theology which tanght 
the genealogy of their gods. Hesiod gives us the ancient 
theogony in a poem under that title. Among the most an- 
cient writers, Dr Burnet observes that theogony and cos- 
mogony signified the same thing. In effect, the genera- 
tion of the gods of the ancient Persians, fire, water, and 
earth, is apparently no other than that of the primary ele- 
ments. 

THEOGNIS, a Greek poet of a singular character, 
flourished in the 59th Olympiad, or about 544 years before 
the Christian era. According to Plato, who is followed by 
Suidas, he was a native of Megara in Sicily, but Harpocra- 
tio contends for Megara in Greece; and Corsini has satis- 
factorily shewn that the latter statement is much more pro- 
bable.! Theognis commonly uses the Ionic dialect, and 
not the Doric of the Sicilians ; and his verses afford several 
other indications of an Achaian origin. He speaks of 
himself as a person of superior birth. From his fellow-ci- 
tizens, whoever they were, he experienced harsh treatment ; 
and having been driven into exile with his wife Argyris, he 
found a place of refuge at Thebes. As he survived the 
Median war, 8. c. 490, he must have reached a very ad- 
vanced age ;* but how or where he terminated his career, 
we find no information. His remaining work consists of a 
series of [vauor, or moral sentences, written in elegiac verse, 
and containing many pointed and striking sentiments, though 
some of them are not strictly moral. The name of the au- 
thor’s friend Cyrnus is very frequently introduced. Of 
this work there are many separate editions. It is likewise 
to be found in Brunck’s “ Gnomici Poetz Greci,” and in 
the first volume of Gaisford’s “ Poetze Minores Greci.” In 
the edition of Bekker (Lipsia, 1815, 8vo), one hundred and 
fifty-one verses are printed for the first time, and the total 
number is thus raised to 1389. A more recent edition, 
with a critical commentary and notes, was published by F. 
Th. Welcker, Francof. 1826, 8vo. 
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Theology. Tu word theology, in its most restricted sense, signifies a 
\wo ew discourse concerning God, (Aoyos wept rou Geov); but it is 


commonly employed to designate that science which treats 
not only of the divine existence and attributes, but also of 
the relations which subsist between God and his intelli- 
gent creatures, the duties which consequently devolve upon 
the latter, and the arrangements which He has entered 
into for their government and benefit. More particularly 
it is used to designate the scientific development of the doc- 
trines upon these points embraced by Christianity. 

Obs. The word @co\oyetv and its cognates werc first used to denote 
the fables of those poets and philosophers who wrote of the gene- 
alogy and exploits of the gods of Greece. They were afterwards 
adopted by the earliest writers of the Christian church, who styled 
the author of the Apocalypse, by way of eminence, 6 eodoyos, 
the Divine. 

Having already, under the article Potyruxzsm, treated 
of the origin and characteristics of ¢dolatry, we are happily 
relieved from the necessity of here examining the theology 
of paganism ; for although every pagan nation of antiquity 
had some tutelary deities peculiar to itself, they may yet be 
considered as having all had the same theology, since an 
intercommunity of gods was universally admitted, and the 
heavenly bodies were adored as the ded majorum gentium 
over the whole earth. The absurdities and inconsistency 
of the pretended revelation of the Arabian impostor, have 
also been snfficiently exposed under the words ALcorAN and 
ManometTantsM 3 so that the only theology of which we 
have to treat at present is the Christian theology. This 
comprises a body of science so important, that in compari- 
son with it all other sciences sink into insignificance ; for 
without a competent knowledge of the attributes of God, 
of the several relations in which he stands to us, and of the 
ends for which we were created, it is obvious that we must 
wander through life like men groping in the dark, strangers 
to the road on which we are travelling, as well as to the 
fate awaiting us at the end of our journey. 

The Christian theology embraces both what has been 
called Natural Theology, and that which is peculiar to the 
scriptures of the Old and New Testaments. The distinc- 
tion between these two is clear and well-founded.2? At the 
same time, it is not of that kind which renders it necessary 
that the two should be treated separately ; for as Christi- 
anity is no less a republication of the religion of nature, 
(see Hill’s Divinity, b. ii. c. 3, 1), than an announce- 
ment of truths, of which the volume of nature bears no 
traces, the attempt to present the entire body of its the- 
ology in one continuous whole, necessarily involves the 
statement both of the doctrines of natural, and those of 
Biblical theology. 


* Concerning the extent of natural theology many opinions have 


' The discriminating powers of Aristotle will not be questioned; and in the following extract made by Ciccro from some of his works 
which are now lost, he expresses our scritiments on this important subject with his usual precision :—“ Praclare crgo Aristoteles, st Es- 
SENT, inquit, qui sub terra semper habitavissent, bonis, et illustribus domiciliis, que essent ornata signis atque picturis, instructaque rebus 
iis omnibus, quibus abundant ii, qui beati putantur, nec tamen exissent unquam supra terram: ACCEPISSENT AUTEM FAMA ET AUDITIONE, 
ESSE QUODDAM NUMEN, ET VIM DEORUM ; deinde aliquo tempore, patefactis terre faucibus, ex illis abditis sedilus evadere in hac loca, que 
nos incolimus, atque exire potuissent ; cum repente terram, et maria, ccelumque vidissent ; nubium magnitudinem, ventorumque vim cog- 
novissent, adspexissentque solem, ejusque tum magnitudiuem, pulchritudinemque, tum etiam efficientiam cognovissent, quod is diem effice- 
ret, toto coelo luce diffusa: cum autem terras nox opacasset, tum ccelum totum cernerent astris distinctum et ornatum, luneeque luminum 
varietatem tum crescentis, tum senescentis, eorumque omnium ortus et occasus, atque in omni zternitate ratos, immutabilesque cursus ; 
hiee cum viderent, PROFECTO ET ESSE DEOS, et HRC TANTA OPERA DEORUM ESSE arbitrarentur.”-——De Nat. Deorum, lib. ii. § 37. 

From this passage it is cvident, that the Stagyrite, though he considered the motions of the heavenly bodies, the ebbing and flowing of 
the sea, and the other phenomena of nature, as affording a complete proof of the being and providence of God, did not however suppose 
that from these phenomena an untaught barbarian would discover this fundamental principle of religion. 
affirms, that before a man can feel the force of the evidence which they give of this important truth, he must have HEARD of the existence 


and power of God. 


been formed, while some have contended that there is no such [0 . 


thing. Into these disputes we mean not at present to enter. We 
believe that one of them could have had no existence among sober 
and enlightened men, had the contending parties been at due pains to 
define with accuracy the terms which they used. Whatever be 
the origin of religion, it is obvious, that no man can receive a 
written book as the word of God, till he be convinced by some 
other means that God exists, and that he is a Reing of power, wis- 
dom, and goodness, who watches over the conduct of his creature 
man. If the progenitor of the human race was instructed in the 
principles of religion by the Author of his being, (a fact of which it 
is difficult to conceive how a consistent theist can entertain a doubt), 
he might communicate to his children, by natural means, much of 
that knowledge which he himself could not have discovered had he 
not been supernaturally enlightened. Between illustrating or proy- 
ing a truth which is already spoken of, and making a discovery of 
what is wholly unknown, every one perceives that there is an im- 
mense difference. ! 

To beings whose natural knowledge originates wholly from sen- 
sation, and whose minds cannot, but by much discipline, advance 
from sense to science, 4 long serics of revelations might be neces- 
sary to give them at first just notions of God and his attributes, and 
to enable them to perceive the relation between the effect and its 
cause, so as to infer by the powers of their own reason, the existence 
of the Creator from the presence of his creatures. Such revela- 
tions, however, could be satisfactory only to those who immediately 
received them. Whenever the Deity has been pleased by super- 
natural means to communicate any information to man, we may be 
sure that he has taken effectual care to satisfy the person so highly 
favoured, that his understanding was not under the influence of any 
illusion ; but such a person could not communicate to another the 
knowledge which he had thus received, by any other means than an 
address to his rational faculties. No man can be required to believe, 
no man indeed can believe, without proof, that another, who has no 
more faculties, either of scnsation or intellect, than himself, has ob- 
tained information from a syurce to which he has no possible access. 
An appeal to miracles would in this case serve no purpose ; for we 
must believe in the existence, power, wisdom, and justice of God, 
before a miracle can be admitted as evidence of any thing but the 
power of him by whom it is performed. See Miracte. 

It is therefore undeniable that there are some principles of the- 
ology which may be called natural; for though it is in the highest 
degree probable that the’ parents of mankind received all their theo- 
logical knowledge by supernatural means, it is yet obvious that 
some parts of that knowledge must have been capable of a proof 
purely rational, otherwise not a single religious truth could have 
been conveyed through the succeeding generations of the human 
race, but by the immediate inspiration of each individual. We in- 
deed admit many propositions as certainly true, upon the sole autho. 
rity of the Jewish and Christian scriptures, and we receive these 
scriptures with gratitude as the lively oracles of God ; but it is self- 
evident that we could not do either the ene or the other, were we 
not convinced by natural means that God exists, that he is a being 
of goodness, justice, and power, and that he inspired with divine 
wisdom the penmen of these sacred volumes. Now, though it is 
possible that no man, or body of men, left to themselves from in. 
fancy in a desert world, would ever have made a theological dis- 
covery, yct whatever propositions relating to the being and attri- 
butes of the first cause and the duty of man, can be demonstrated 


On the contrary, he expressly 
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;. by human reason, independent of written revelation, may be called 
~~ natural theology, and are of the utmost importance, as being to us the 
first principles of all religion. Natural theology, in this sense of the 
word, is the foundation of the Christian revelation; for without a 
previous knowledge of it, we could have no evidence that the scrip- 
tures of the Old and New Testaments are indeed the word of God. 
On this subject many books have been published in our own and 
other languages ; of which the following may be mentioned as the 
most valuable: Paley’s Natural Theology, especially as edited by 
Lord Brougham and Sir Charles Bell, 4 vols. 12mo. Chalmers’s 
Nat. Theol. Works, vol. i. and ii. Sumner’s Records of the Crea- 
tion, 2 vols. 8vo. The Bridgewater Treatises on the Power, Wisdom, 
and Goodness of God, &c., by Chalmers, Kidd, Whewell, Bell, Ro- 
get, Buckland, Kirby, and Prout. 

The principles of this science are to be found only in the 
worp and works of God; and he who would extract them 
pure and unsophisticated, must dig for them himself in that 
exhaustless mine. To fit a man for this important investi- 
gation, much previous knowledge is requisite. He must 
study the works of God scientifically, before he can per- 
ceive the full force of that testimony which they bear to 
the power, the wisdom, and the goodness of their author. 
Hence the necessity of a general acquaintance with the 
physical and mathematical sciences before a man enter on 
the proper study of theology, for he will not otherwise ob- 
tain just and enlarged conceptions of the God of the uni- 
verse. He should also make himself acquainted with the 
principles of logic, the philosophy of the human mind, and 
the different sources of evidence. Above all, he should 
devote himself to the study of the original languages of 
scripture, and to the principles of Biblical criticism and in- 
terpretation. He who is incapable of consulting the ori- 
ginal scriptures, must rest his faith, not on the sure foun- 
, dation of the word of God, but on the credit of fallible 
translators ; and if he be at any time called on to vindicate 
revelation against the scoffs of infidelity, he will have to 
struggle with many difficulties which are easily solved by 
him who is master of the original tongues. 

Having satisfied himself of the Authenticity and Divine 
Authority of the Scriptures, (see Scriprure and Insrira- 
| T1on), the student will set himself honestly, diligently, and 
devoutly to examine into their sacred contents, that he 
may therein learn for himself the system of truths which 
they contain. 

Obs. “ Impressed,” says Mr. Tatham, (Chart and Scale of Truth), 
| “with an awful sense of the importance of the sacred volume, the phi- 
losophical [scientific] divine will shake off the bias of prejudices, how- 
| ever forined, of opinions however sanctioned, and of passions how- 
_ ever constitutional, and bring to the study of it the advantage of a 
_ pure and impartial mind. Instead of wasting all his labour upon a 
number of minute and less significant particulars, and of refining 
| away plain and obvious sense by the subtleties of a narrow and cor- 
rosive mind, his first ohject will be to institute a theological inquiry 
_ into the general design of the written word, and from principles fully 
contained and fairly understood, to illustrate the true nature and 
genius of the religious dispensation in all its parts. He will mark the 


_ difference between the first and second covenants, and observe the 


_ connection that subsists between them. He will trace the tempo- 

rary ecouomy of the Old Testament, and weigh the nature and intent 
__ of the partial covenant with the Jews; observing with astonishment 
| how it was made introductory of better things to come: and he will 
_ follow it through the Jaw and the prophets in its wonderful evolu- 
_ tions, till he see this vast and preparatory machine of providence 
_ crowned and completed in the eternal gospel. This New Testament, 
the last and best part of the religious dispensation, he will pursue 
' through the sacred pages of that gospel with redoubled attention ; 
coutemplating the divine foundation on which it claims to be built, 
the supernatural means by which it was executed, and the immortal 
end which it has in view.” 

In the course of this inquiry into the import of the sacred volume, 
the student will pay particular attention to the circumstances of the 
age and country in, which its various writers respectively lived, and 
to the nature of the different styles, analogical, and parabolical, in 
which itis written. He will likewise keep in mind that God, whom 
It claims for its author, is the parent of truth, and that all his actions 
and dispensations must be consistent with one another. He will 
therefore compare the different passages of the Old and New Tes- 
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taments which relate to the same doctrine, or to the same event, Theology. 


reasonably concluding that the Bible must be the best interpreter of 
itself; and though the opinions which he thus forms may often be 
erroneous, they will seldom be dangcrous errors, and may easily be 
corrected by mature reflection, or by consulting approved authors 
who have treated before him of the various points which have been 
the subject of his studies. Of this mode of proceeding one good 
consequence will be, that, having from the sacred scriptures formed a 
system of theology for himsclf, he will afterwards study the systems of 
other men without any violent prejudices for or against them ; he will 
be so much attached to his own Opinions, as not to relinquish them in 
obedience to mere human authority, at the same that he will be ready 
to give them up when convinced that they are not well-founded ; and 
if he have read the scriptures attentively, he will have acquired such 
a love of truth as to embrace her wherever she may be found. 


No small assistance will be obtained in this inquiry by 
an acquaintance with the history of theological opinions, 
and of the different controversies which have at different 
periods, or more continuously, agitated the church” It 
has indeed been long fashionable to decry polemical di- 
vinity as an useless, if not a pernicious, study; but it is not 
impossible that this fashion has had its origin in ignorance, 
and that it tends to perpetuate those schisms which it pro- 
fesses to lament. We are, however, far from recommend- 
ing to the young divine a perusal of the works of the seve- 
ral combatants on each side of a disputed question, till he 
has fitted himself for judging between them by a long 
course of preparatory study; and no preparation can better 
fit him for this purpose, than an impartial study of eccle- 
siastical history. He who has with accuracy traced the 
progress of our holy religion from the days ot’ the apostles 
to the present time, and marked the introduction of new 
doctrines, and the rise of the various sects into which the 
Christian world is divided, is furnished with a criterion 
within himself, by which to judge of the importance and 
truth of the many contested doctrines: while he who, 
without this preparation, shall read a multitude of books 
on any religious controversy, will be in danger of becom- 
ing a convert to his last author, if that author possess any 
tolerable share of art and ingenuity. 


> See Stapferi Theologiae Polemicae Institutiones, 5 tom. 8vo, 1743~ 
47. Reinhard Theologia Polemica, 8vo, 1745. Petavius De Theo- 
logicis Doymatibus, 3 vols. folio, 1700. Augusti’s Christliche Doy- 
mengeschichte, 8vo, 1835; &c. 


The student will find it further of advantage to compare 
his ewn conclusions with those which have been arrived at 
and advocated by the most distinguished writers upon sys- 
tematic theology. He will thus be enabled to verify his 
own opinions where they are sound, and to modify or correct 
them where they are erroneous. 


Obs. Systems of theology abound both in our own and in other lan- 
guages. The following appear especially worthy of the attention 
of the student: Latix.—Phil. Melanchthonis Loci Communes Theo- 
logici, 1521, denuo edidit Augusti, 8vo, 1821. J. Calvini Institutiones 
Rel. Christ., 1536, denuo ed. Tholuck, 2 tom. 8vo, 1834, 5. J. 
Gerhardi Loci Theologicit, 1610-22, denuo ed. Cotta, 20 tom. Ato, 
1762-81. Fr. Turretini Institutio Theol. Elencticae, 3 tom. 4to, 
1701. D. Hollazii Examen Theol. Acroam. 1707, denuo ed. Tel- 
ler, 1763, 4to. J. Cp. Déderleinii Institutio Theologi Christ. in capp. 
relig. theor. nostris temporibus accommodata, 1780, ed. 6ta, a Junge, 
1797, 8vo. Ric. Baxteri Methodus Theologiae Christ. fol. 1681. 
Herm. Witsii De Occonomia Foederum Dei cum Hominibus lib. iv. 
4to, 1693. Herm, Muntinghe Pars theol. Christ. theoretica, 2 vols. 
8vo, 1800. Enetisn.—Th. Ridgley’s Body of Divinity, &c. 2 vols. 
fol. 1731; 4 vols. 8vo, 18]9. Th. Gill’s Body of Doctrinal and Prac- 
tical Divinity, 2 vols. 4to, 1769 ; 3 vols. 8vo, 1796. Tim. Dwight’s 
Theology explained and defended, in a series of Sermons, (many edi- 
tions). G. Hill’s Lectures in Divinity, 2 vols. 8vo, 1821; 2 vols. 
12mo, 1833. Dick’s Lectures on Theology, 4 vols. 8vo. Morren’s 
Biblical Theology, 8vo, 1835. §. §. Schmucker’s Biblical Theo- 
logy, translated from the Works of Storr and Flatt, 8vo, 2d ed. 1836, 
(London, reprinted 1839.) 


As much of our success, in all theological inquiries, de- 
pends upon the spirit and temper in which these are pro- 
secuted, we commend to the attention of the reader the fol- 
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Theology. lowing solemn charge, with which the late Dr. Taylor of 
=~ Norwich was wont to preface his Theological Lectures : 


“TT. Ido solemnly charge you, in the name of the God of Truth, 
and of our Lord Jesus Christ, wbo is the Way, the Truth, and the 
Life, and before whose judgment-seat you must in no long time ap- 
pear, that in all your studies and inquiries of a religious nature, pre- 
sent or future, you do constantly, carefully, impartially, and cousci- 
entiously, attend to evidence, as it lies in tbe Holy Scriptures, or in 
the nature of things, and tbe dictates of reason; cautiously guarding 
against the sallies of imagination, and the fallacy of ill-grounded 
conjecture, sal ; 

““IL That you admit, embrace, or assent to no principle or senti- 
ment by me taught or advanced, but only so far as it shall appear to 
you to be supported and justified by proper evidence from revelation 
or the reason of tbings. ; 

“TIY. That if, at any time hereafter, any principle or sentiment 
by me taught or advanced, or by you admitted or embraced, shall, 
upon impartial and faithful examination, appear to you to be dubious 
or false, you either suspect or totally reject such principle or senti- 
ment. 

“TV. That you keep your mind always open to evidence: That 
you labour to banish from your breast all prejudice, prepossession, 
and party-zeal: That you study to live in peace and love with all 
your fellow- Christians; and that you steadily assert for yourself, 
and freely allow to others the unalienable rights of judgment and 
conscience.” ' 

““ BENE PRECASSE,” said Luther, “ EST BENE STUDUISSE.” 


Christian theology may be divided into four parts; the 
first, embracing the doctrines concerning God; the second, 
those concerning man; the third, those concerning the 
scheme of man’s salvation through Jesus Christ ; and the 
fourth, those respecting the means to be used by man for 
the furtherance of the work of grace in his soul. The last 
of these relates chiefly to the constitution and duties of the 
Christian church, and has been already sufficiently consi- 
dered in this work. See Episcopacy, INDEPENDENTS, 
Metuopists, PRESBYTERIANS, Pore, Quakers, &c. Bar- 
TIisM, Evucuarist, &c. 

Of the other three parts we shall here present our rea- 
ders with a concise view of the leading particulars. 


Part Il.—Docrrines rEsrectinGc Gop. 


Sect. I. Of the Divine Existence. 


In every system of theology the first truths to be believ- 
ed are those which relate to the being and attributes of 
God. The Jewish lawgiver, therefore, who records the 
earliest revelations that were made to man, begins his his- 
tory with a display of the power and wisdom of God in the 
creation of the world. He does not inform his country- 
men, and expect them to believe, on the authority of his 
divine commission, that God exists; for he well knew that 
the being of God must be admitted, and just notions enter- 
tained of his attributes, before man can be required to pay 
any regard to miracles which afford the only evidence of a 
primary revelation. “ In the beginning,” says he, “ God 
created the heavens and the earth.” Here the being of 
God is assumed as a truth universally received; but the 
sentence, short as it is, reveals another, which, as we shall 
afterwards shew, human reason could never have discovered. 

The evidence of the Divine existence is drawn partly 
from the intimations of conscience within us, and partly 
from the marks of adaptation and design in the world 
around us. The conviction that, apart from any human 
influence whatever, we are obliged to do one thing and to 
refrain from doing another, and the accompanying sense of 
responsibility which attaches to us in regard to all parts of 
our conduct, lead us directly to the assurance that there 
exists for us an Obliger and a Judge* So also the obvious 
adaptation of the world, both as a whole and in its separate 
parts, to certain definite and ascertainable ends, constrains us 
to admit the conclusion that it must be the product of some 


great, wise, and powerful being, whom we call God.* Other 
modes of proof, such as the ontological one of Des Cartes, 
and Clarke’s a priori one, have been adopted and advanced 
by philosophical theists, but their argumentative value is 
more than questionable.® 


© The principal supporter of this moral proof (as it bas been 
called) of the Divine existence, is Kant, who has urged it in se. 
veral of bis works. See his Kritik der reinen Vernunft, s. 223 ; 
and his Arit. der Urtheilskraft, s. 426. Part of the latter passage 
is given by Storr in his “ Biblical Theology,” (translated by S. § 
Schmucker, D.D. Lond. 1839.) 

4 This argument is admirably developed by Paley in his Natura) 
Theology, and fully illustrated by the autbors of the Bridgewater 
Treatises. 

© Vide Cartesii Meditationes de Prima Philosophia, Med. 8 et 5, 
Leibnitii Opera Theologica, tom. i. p. 5, &c. (Ed. Dutens. Geney, 
1768.) Clarke’s Deinonstration of the Being and Attributes of God. 
Broughain’s Discourse on Natural Theology, p. 81, &c. Giillespie’s 
Necessary Existence of Deity. 


Sect. II. Of the Divine Unity. 


As the marks of design in the universe convince us that 
it is the work of divine power, so the perfect harmony 
which pervades the universe evinces that that power is the 
property of oe intelligence. That on this globe the seve- 
ral elements serve for nourishment to plants, plants to the 
inferior animals, and animals to man; that the other pla- 
nets of our system are probably inhabited, and their inha- 
bitants nourished in the same or a similar manner ; that the 
sun is so placed as to give light and heat to all, and by the 
law of gravitation to bind the whole planets into one system 
with itsclf{—are truths so obvious and so universally acknow- 
ledged, as to supersede the necessity of establishing them 
by proof. The fair inference therefore is, that the solar 
system and all its parts are under the government of one 
intelligence, which directs all its motions and all the changes 
which take place among its parts for some wise purposes. 
To suppose it under the government of two or more intel- 
ligences would be highly unreasonable ; for if these intel- 
ligences had equal power, equal wisdom, and the same de- 
signs, one of them would evidently be superfluous ; and if 
they had equal power and contrary designs, they could not 
be the parents of that harmony which we clearly perceive 
to prevail in the system. 

The truth thus intimated by the harmony of nature is 
plainly and frequently asserted in the scriptures. The 
texts affirming this great and fundamental truth are almost 
numberless. ‘ Unto thee,” says Moses to his countrymen, 
(Deut. iv. 35 and 39; vi. 4), “it was shewed, that thou 
mightest know that the Lord is God; there is none else 
besides him. Know therefore that the Lord he is God in 
heaven above and upon the earth beneath: there is none 
else.” And again, “ Hear, O Israel, the Lord our God is 
one Lord,” or, as it is expressed in the original, “ Jehovah 
our God is one Jehovah,” one Being to whom existence is 
essential, who could not have a beginning and cannot have 
an end. In the prophecics of Isaiah, God is introduced as 
repeatedly declaring the same truth. (Isa. xiv. 5, 6, 18; xliv. 
8.) In perfect harmony with these declarations of Moscs and 
the prophets, our Saviour, addressing himself to his Father, 
says, (John xvii. 3), “ This is life eternal, that they might 
know Thee, the only true God, and Jesus Christ whom Thou 
hast sent ;” and St. Paul, who derived his doctrine from his 
divine Master, affirms, (1 Cor. viii. 4), that “an idol is nothing 
in the world; and that there is none other God but one.” 

The unity of the divine naturc, which, from the order 
and harmony of the world, appears probable to human rea- 
son, these texts of revclation put beyond a’doubt. Hence 
the first precept of the Jewish law, and, according to their 
own writers, the foundation of their whole religion, was, 
“Thon shalt have none other gods before Me.” Hence, 
too, the reason of that strict command to Jews and Chris- 


_ be so to rest it on the text in question. 


_ where is my fear?” (Mal. i. 6.) 
_ (Jenovan) is the beginning of wisdom, and the knowledge 


im xiviii. 16.) 
_ read, for my mouth it hath commanded, and his spirit it 
| hath gathered them,” (Isa. xxxiv. 16.) 


_ to us incontrovertible. 
_. which he represents God as saying, let us make man, “ the 
_ tuajesty of the plural number,” as it has been called, had 

_ hot been adopted by earthly sovereigns; and it is obvious 
_ that the Supreme Being could not, as has been supposed, 
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. tians to give worship to none but God: “ Thou shalt wor- 


ship the Lord thy God, and him only shalt thou serve ;” 
because he is God alone. Him only must we fear, be- 
cause he alone hath infinite power; in him alone must we 
trust, because “he only is our rock and our salvation ;” 
and to him alone must we direct our devotions, because 
“ he only knoweth the hearts of the children of men.” 


Secr. III. Of the Divine Trinity. 


It has been already remarked, on the first verse of the 
first chapter of Genesis, that it contains an intimation of 
one of the peculiar doctrines of Christianity, which human 
reason never could have gathered from the light of nature. 
That doctrine is the existence of a threefold plurality in the 
one Godhead. This is intimated in the passage referred to, 


_ by the use of the word ox, elohim, gods, in conjunction 


with a singular verb. Some indeed have gone the length 
of asserting, that from this the doctrine of the Trinity 


may be proved ; but to this opinion we can by no means 
_ give our assent. 


That there are three distinct persons in 
the one divine nature may be inferred with sufficient evi- 
dence from a multitude of passages in the Old and New 
Testaments diligently compared together; but it would 
perhaps be rash to rest the proof of so sublime a mystery 
on any single text of holy scripture, and would certainly 
That Moses was 
acquainted with this doctrine, we may reasonably conclude 
from his so frequently making a plural name of God to 
agree with a verb in the singular number; but had we not 


_ possessed the brighter light of the New Testament to guide 


us, we Should never have thought of drawing such an in- 
ference. For supposing the word om>x to denote clearly 
a plurality of persons, how could we have known that the 
number is neither more nor less than three, had it not been 


_ ascertained to us by subsequent revelations ? 


There are indeed various passages in the Old Testament, 


_, of the phraseology of which no rational account can be 


given, but that they indicate more than one person in the 
Godhead. Such are those texts already noticed; “ and 
the Lord God said, let us make man in our own image, 


_ after our likeness ;” and “ the Lord God said, behold the 


man is become like one of us.” ‘To these may be added 


_ the following, which are to us perfectly unintelligible on 
_ any other supposition ; and “ the Lord God said, let us go 


down, and there confound their language,” (Gen. xi. 6, 7.) 
“If I be a Master (in the Hebrew adonim, MastTeRs,) 
“ The fear of the Lord 


of the Holy (in the Hebrew noxy onzs) is understanding,” 
(Prov. ix. 10). ‘“ Remember thy Creator (Hebrew, thy 
Crearors) in the days of thy youth,” (Eccles. xii.1). “And 
now the Lorp Gop and his Sririr hath sent me,” (Isa. 
«Seek ye out of the book of the Lorp and 


That these texts imply a plurality of divine persons, seems 
When Moses wrote the passage in 


call on angels to make man; for in different places of scrip- 
ture (John ix. 8; Isa. xlv. passim) creation is attributed to 
God alone. Hence it is that Solomon speaks of Creators 
in the plural number, though he means only the one Su- 


' preme Being, and exhorts men to remember them in the 


days of their youth. In the passage first quoted from 
Isaiah, there is a distinction made between the Lord God 
and his Spirit ; and in the other, three divine persons are 
introduced, viz. the Speaker, the Lord, and tne Spirit of 


_ the Lord. It does not, however, appear evident from these 
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passages, or from any other that we recollect in the Old Theology. 
Testament, that the persons in Deity are three and no more: ~~ 


but no sober Christian will harbour a doubt but that the 
precise number was by some means or other made known 
to the ancient Hebrews ; for inquiries leading to it would 
be naturally suggested by the form in which the high priest 
was commanded to bless the people. “ The Lorp bless 
thee and keep thee. The Lorp make his face to shine 
upon thee, and be gracious unto thee. The Lorp lift up 
his countenance upon thee, and give thee peace,” (Numb. 
vi. 24, 25, 26.) 

The form of Christian baptism establishes the truth of 
the doctrine of the Trinity beyond all reasonable ground of 
dispute. “Go,” says our blessed Saviour, “ and teach all na- 
tions, baptizing them in the name of the Father, and of the 
Son, and of the Holy Ghost.” What was it the apostles 
were to teach all nations? Was it not to turn from their 
vanities to the living God; to renounce their idols and false 
gods, and so to be baptized in the name of the Father, and 
of the Son, and of the Holy Ghost ? What now must occur 
to the Gentile nations on this occasion, but that, instead of 
all their deities, to whom they had before bowed down, they 
were in future to serve,,worship, and adore, Father, Son, and 
Holy Ghost, as the only true and living God? To suppose 
that Gop and Two crearurgs are here joined together in 


the solemn rite by which men were to be admitted into a 


new religion, which directly condemns all creature-worship, 
would be so unreasonable, that we are persuaded such a sup- 
position never was made by any converted polytheist of an- 
tiquity. The nations were to be baptized in the name of 
three persons, in the same manner, and therefore, doubtless, 
in.the same sense. It is not said in the name of Gop and 
his two faithful servants; nor in the name of Gop, and 
Curist, and the Hory Guost, which might have suggest- 
ed a thought that one only of the three is God; but in the 
name of the Faruer, and of the Son, and of the Hony 
Guost. Whatever honour, reverence, or regard, is paid 
to the first person in this solemn rite, the same is paid to 
all three. Is he acknowledged as the object of worship ? 
So are the other two likewise. Is he God and Lord over 
us? So are they. Are we enrolled as subjects, servants, 
and soldiers, under him? So are we equally under all. Are 
we hereby regenerated and made the temple of the Father ? 
So are we likewise of the Son and Holy Ghost. “ We will 
come,” says our Saviour, “ and make our abode with him,” 
(John xiv. 23.) 

If those who believe the inspiration of the scriptures 
could require any further proof that the Godhead compre- 
hends a trinity of persons in one nature, we might urge the 
apostolical form of benediction ; “ The grace of our Lorp 
Jesus Curist, and the love of Gop, and the communion 
of the Hoty Guost, be with you all,” (2 Cor. xiii. 14.) 
Would St. Paul, or any other man of common sense, have 
in the same sentence, and in the most solemn manner, re- 
commended his Corinthian converts to the love of God, 
and to the grace and communion of two creatures? We 
should think it very absurd to recommend a man at once to 
the favour of a king and a beggar ; but how infinitely small 
is the distance between the greatest earthly potentate and 
the meanest beggar, when compared with that which must 
for ever subsist between the Almighty Creator of heaven and 
earth and the most elevated creature ? 

But how, it will be asked, can three divine persons be but 
one and the same God? This is a question which has been 
often put, but which, we believe, no created being can fully 
answer. It is to be observed, however, that no intelligent 
Trinitarians affirm that these divine Persons, or Hypos- 
tases, are one and threé in the same sense; for this would 
be a contradiction in terms. What is affirmed is, that in 
one sense they are three, and in another one; though how 
this is, or what may be the difference between the one sense 
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The case is 


=e one which admits of no explanation. The divine nature and 


its manner of existence is, to us, wholly incomprehensible ; 
and we might with greater reason attempt to weigh the 
mountains in scales, than by our limited faculties to fathom 
the depths of infinity. The Supreme Being is present in 
power to every portion of space, and yet it is demonstrable, 
that in his essence he is not extended, (see METAPHysICcs, 
p- 699.) Both these truths, his inextension and omni- 
presence, are fundamental principles in what is called na- 
tural religion; and when taken together they form, in the 
opinion of most people, a mystery as incomprehensible as 
that of the Trinity in unity. Indeed there is nothing of 
which it is more difficult to form a distinct notion than 
unity simple, and absolutely indivisible. Though the Tri- 
nity in unity, therefore, were no Christian doctrine, myste- 
ries must still be believed ; for they are as inseparable from 
the religion of nature as from that of revelation ; and atheism 
involves the most incomprehensible of all mysteries, even 
the beginning of existence without a cause. We must in- 
deed form the best notions that we can of this and all other 
mysteries ; for if we have no notions whatever of a Trinity 
in unity, we can neither believe nor disbelieve that doc- 
trine. It is however to be remembered, that all our notions 
of God are more or less analogical; that they must be ex- 
pressed in words which, literally interpreted, are applicable 
only to man; and that propositions understood in this lite- 
ral sense may involve an apparent contradiction, from which 
the truth meant to be expressed by them would be seen to 
be free, had we direct and adequate conceptions of the di- 
vine nature. On this account it is to be wished that men 
treating of the mystery of the Holy Trinity, had always ex- 
pressed themselves in scripture language, and never aimed 
at being wise above what is written ; as all attempts to ex- 
plain or simplify this doctrine have proved singularly futile, 
ending either in pompous absurdity, or in a virtual negation 
of the doctrine to be explained. 


Obs. 1. An attempt has been made by some of the opponents of 
this doctrine to represent it as borrowed by the early Christians from 
the speculations of the later Platonists. But if this be the case, we may 
properly ask, whence had those Platonists the doctrine themselves ? 
It is not surely so simple or so obvious as to be likely to have occur- 
red to the reasoning mind of a Pagan philosopher; or if it be, why 
do Unitarians suppose it to involve a contradiction? Plato indeed 
taught a doctrine in some respects similar to that of the Christian 
Trinity, and so did Pythagoras, with many other philosophers of Greece 
and the East; but though these sages appear to have been on some occa- 
sions extremely credulous, and on others to have indulged themselves 
in the most mysterious speculations, there is no room to suppose 
that they were naturally weaker men than ourselves, or that they were 
capable of inculcating as truths what they perceived to involve a con- 
tradiction. The Platonic and Pythagorean trinities never could have 
occurred to the mind of him who merely from the works of creation 
endeavoured to discover the being and attributes of the Creator ; 
and therefore as those philosophers travelled into Egypt and the 
East in quest of knowledge, it appears to us in the highest degree 
probable, that they picked up this mysterious and sublime doctrine 
in those regions where it had been handed down as a dogma from 
the remotest ages, and where we know that science was not taught 
systematically, but detailed in collections of sententious maxims and 
traditionary opinions. If this be so, we cannot doubt but that the 
Pagan trinities had their origin in some primeval revelation. No- 
thing else indeed can account for the general prevalence of a doctrine 
so remote from human iinagination, and of which we find vestiges 
in the sacred books of almost every civilized people of antiquity. 
The corrupt state in which it is viewed in the writings of Plato and 
others, is the natural consequence of its descent through a long course 
of oral tradition; and then falling into the hands of men who bent 
every opinion as much as possible to a conformity with their own 
speculations. The trinity of Platonism therefore, instead of being 
an objection, lends, in our opinion, no feeble support to the Chris- 
tian doctrine, since it affords almost a complete proof of that doc- 
trine’s having made part of the first revelations communicated to 
man. 

Obs.2. See PearsonontheCreed; Burnet’s Exposition of the Thirty. 
nine Articles; Wardlaw’s Discourses on the Socinian Controversy ; 


Stuart’s Letters to Dr. Channing; Horsley’s Letters to Priestley; T 
Fuller's Works, vol. i. and vol. iv,; Waterland’s Importance of the 
Doctrine of the Holy Trinity asserted; Faber'’s Apostolicity of 
Trinitarianism. 


Sect. IV. Of the Manifestation of Deity in the Works of 


Creation and Providence. 


The essence of this self-existent, all-powerful, infinitely 
wise, and perfectly good Being, is to us wholly incompre- 
hensible. That it is not matter, is shown by the process 
of argumentation by which we have proved it to exist: but 
what it is we know not, and it would be impious presump- 
tion to inquire. It is sufficient for all the purposes of reli- 
gion to know that God has formed all things, and is some- 
how or other present to every part of his work; that exist- 
ence and every possible perfection is essential to him; and 
that he wishes the happiness of all his creatures. That he 
is the former of all things is explicitly stated in Scripture, 
as in many places, so especially in the first sentence of 
Genesis already quoted. That by “the heavens and the 
earth,” in that passage, is meant the whole universe, visible 
and invisible, is known to every person acquainted with the 
phraseology of Scripture ; and we need inform no man con- 
versant with English writers, that by creation, in its pro- 
per sense, is meant bringing into being or making that to 
exist which existed not before. It must, however, be ac- 
knowledged, that the Hebrew word x2 does not always 
imply the production of substance, but very often the form- 
ing of particular organized bodies out of pre-existing mat- 
ter. Thus when it is said, (Gen. i. 21, 27), that “ God 
created great whales, and every living creature that movy- 
eth, which the waters bronght forth abundantly after their 
kind,” and again, “ that he created man male and female ;” 
though the word x43 is used on both occasions, we are not 
to conceive that the bodies of the first human pair, and of 
these animals, were brought into being from nonentity, but 
only that they were formed by a proper organization being 
given to pre-existent matter. But when Moses says, “ In 
the beginning God created the heaven and the earth,” he 
cannot be supposed to mean, that “ in the beginning God 
only gave form to matter already existing of itself ;” for in 
the very next verse we are assured that after this act of 
creation was over, ‘“ the earth was still without form and 
void,” or in other words, in a chaotic state. 

That the Jews, before the coming of our Saviour, under- 
stood their lawgiver to teach a proper creation, is plain from 
that passage in the second book of the Maccabees, in which 
a mother, to persuade her son to suffer the cruellest tortures 
rather than forsake the law of his God, uses the following 
argument: “ I beseech thee, my son, look upon the heaven 
and the earth, and all that is therein, and consider that God 
made them of things that were not.” To the same purpose 
the inspired author of the epistle to the Hebrews, when 
magnifying the excellence of faith, says, “ Throngh faith 
we understand that the worlds were framed by the word of 
God, so that things which are seen were not made of things 
which do appear ;” where, as Bishop Pearson has ably prov- 
ed, (Exposition of the Creed), the phrase jy éxpatvopevar IS 
equivalent to dvx é& dvrwy, in the quotation from the Mac- 
cabees. 

The very first verse, therefore, of the book of Genesis 
informs us of a most important truth, which all the unin- 
spired wisdom of antiquity could not discover. It assures 
us, that as nothing exists by chance, so nothing is neces- 
sarily existing but the three divine persons in the one God- 
head. Every thing else, whether material or immaterial, 
derives its substance, as well as its form or qualities, from 
the fiat of that self-existent Being, “ who was, and is, and 
is to come.” 

It does not, however, follow from this verse, or from any 
other passage in the sacred Scriptures, that the whole uni- 
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the sole fountain of light; but the truth of this opinion is not self- Theology. 


y. verse was called into existence at the same instant; neither 


is it by any means evident that the chaos of our world was 
brought into being on the first of those six days during 
which it was gradually reduced into form. From a passage 
in the book of Job, (xxxviii. 7), in which we are told by 
God himself, that when the “ foundation of the earth was 
laid the morning stars sang together, and all the sons of 
God shouted for joy,” it appears extremely probable that 
worlds had been created, formed, and inhabited, long before 
our earth had any existence. Nor is this opinion at all con- 
trary to what Moses says of the creation of the stars; for 
though they are mentioned in the same verse with the sun 
and moon, yet the manner in which, according to the ori- 
ginal, they are introduced, by no means indicates that all 
the stars were formed at the same time with the luminaries 
of our system. Most of them have been created long be- 
fore, and some of them since, our world was brought into 
being; for that clause, (ver. 16.), “he made the stars also,” 
is in the Hebrew no more than “ and the stars ;” the words 
he made being inserted by the translators. ‘The word verse 
therefore ought to be rendered thus, “ and God made two 
great lights ; the greater light to rule the day, and the lesser 
light with the stars to rule the night ;” where nothing is in- 
timated with respect to the ¢ime when the stars were form- 
ed, any more than in that verse of the Psalms, (cxxxvi. 9), 
which exhorts us to give thanks to God who made the moon 
and stars to rule by night; for his mercy endureth “ for 
ever.” The first verse of the book of Genesis informs us 
that all things spiritual and corporeal derive their existence 
from God ; but it is nowhere said that all matter was creat- 
ed at the same time.! 

That the whole corporeal universe may have been created 
at once, must be granted ; but if so, we have reason to be- 
lieve that this earth, with the sun and all the planets of 
the system, were suffered to remain for ages in a state of 
chaos, “ without form and void ;” because it appears from 
other scriptures, that worlds of intelligent creatures existed, 
and even that some angels had fallen from a state of hap- 
piness, prior to the era of the Mosaic cosmogony. That the 
sun and the other planets revolving round him were form- 
ed at the same time with the earth, may be confidently as- 
serted ; for it is not only probable in itself from the known 
laws of nature, but is expressly affirmed by the sacred his- 
torian, who relates the formation of the sun and moon in 
the order in which it took place. 

Obs. There is one part of the Mosaic narrative of the creation which 
requires to be more particularly noticed, as it has afforded consider- 
able difficulty to some, and has been Jaid hold of by others, as inva- 
lidating the claims of the writer to divine superintendence. It is 
that in which he informs us, that on the first day after the produc- 


‘tion of the chaos, the element of light was created; and yet within a 


few sentences he declares, that the sun, the fountain of light, was 
not made till the fourth day. How are these two passages to be re- 
conciled ? We answer, that they may be reconciled many ways. 
Moses wrote for the use of a whole people, and not for the amuse- 
ment or instruction of a few astronomers; and in this view his lan- 
guage is sufficiently proper, even though we suppose the formation 
of the sun and the other planets to have been carried on at the same 
time, and in the same progressive manner, with the formation of this 
earth. The voice which called light into existence would separate 
the fiery and Juminous particles of the chaos from those which were 
opaque, and, on this hypothesis, consolidate them in one globe, dif- 
fusing an obscure light through the planetary system; but if the 
earth’s atmosphere continued til] the fourth day loaded with vapours, 
as from the narrative of Moses it appears to have done, the sun 
could not till that day have been seen from the earth, and may there- 
fore, in popular language, be said with sufficient propriety to have 
been formed on the fourth day, as it was then made to appear, But 
though this solution of the difficulty serves to remove the objection, 
and to secure the credit of the sacred historian, candour compels us 
to confess that it appears not to be the true solution. 

The difficulty itself arises entirely from supposing the sun to be 


evident, nor has it ever been established by satisfactory proof. 
is indeed to a mind divested of undue deference to great names, and 
considering the matter with impartiality, an opinion extremely im- 
probable. The light of a candle placed on an eminence may in a 
dark night he seen in every direction at the distance of at least three 
miles, But if this small body be rendered visible by means of rays 
emitted from itself, the flame of a candle, which cannot be supposed 
more than an inch in diameter, must, during every instant that it con- 
tinues to hurn, throw from its own substance luminous matter suffi- 
cient to fill a spherical space of six miles in diameter. This pheno- 
menon, if real, is certainly surprising ; but if we pursue the reflection 
a little farther, our wonder will be greatly increased. ‘The matter 
which, when converted into flame, is an inch in diameter, is not, 
when of the consistence of cotton and tallow, of the dimensions of 
the 20th part of an inch; and therefore, on the common hypothesis, 
the 20th part of an inch of tallow may be so rarefied as to fill a space 
of 118.0976 cuhic miles! a rarefaction which to us appears alto- 
gether incredible. We have indeed heard much of the divisibility 


of matter ad infinitum, and think we understand what are usually 


called demonstrations of the truth of that proposition ; but these de- 
monstrations prove not the actual divisibility of real solid substances, 
but only that on trial we shall find no end of the ideal process of 
dividing and subdividing imaginary extension. 

On the whole, therefore, we are much more inclined to believe 
that the matter of light is an extremely subtile fluid, diffused through 
the corporeal universe, and only excited to agency by the sun and 
other fiery bodies, than that it consists of streams continually issuing 
from the substance of these bodies, It is indeed an opinion pretty 
generally received, and certainly not improbable in itself, that light 
and electricity are one and the same substance ; but we know that 
the electrical fluid, though pervading the whole of corporeal nature, 
and, as experiments show, capable of acting with great violence, yet 
lies dormant and unperceived till its agency be excited by some 
foreign cause, Just so it may be with the matter of light. That 
substance may be “ diffused from one end of the creation to the 
other, It may traverse the whole universe, form a communication 
between the most remote spheres, penetrate into the inmost recesses 
of the earth, and only wait to be put in a proper motion to commu- 
nicate visible sensations to theeye. Light is to the organ of sight 
what the air is to the organ of hearing. Air is the medium which, 
vibrating on the ear, causes the sensation of sound; but it equally 
exists round us at all times, though there be no sonorous body to 
put it in motion. In like manner, light may be equally extended at 
all times, by night as well as by day, from the most distant fixed 
stars to this earth, though it then only strikes our eyes so as to ex- 
cite visible sensations when impelled by the sun or some other mass 
of fire.” Nor let any one imagine that this hypothesis interferes 
with any of the known laws of optics; for if the rays of light be im- 
pelled in straight lines, and in the same direction im which they are 
supposed to be emitted, the phenomena of vision must necessarily be 
the same. 

Moses therefore was probably a more accurate philosopher than 
he is sometimes represented. The element of light was doubt- 
less created, as he informs us, on the first day; but whether it was 
then put in that state in which it is the medium of vision, we cannot 
know, and we need not inquire, since there was neither man nor in- 
ferior animal with organs fitted to receive its impressions. For the 
first three days it may have been used only as a powerful instrument 
to reduce into order the jarring chaos. Or if it was from the begin- 
ning capable of communicating visible sensations, and dividing the 
day from the night, its agency must have been immediately excited 
by the Divine power till the fourth day, when the sun was formed, 
and endowed with proper qualities for instrumentally discharging that 
office. This was indeed miraculous, as being contrary to the present 
laws of nature: but the whole creation was miraculous; and we 
surely need not hesitate to admit a less miracle where we are under 
the necessity of admitting a greater. The power which called light 
and all other things into existence, could give them their prope mo- 
tions by ten thousand different means; and to attempt to solve the 
difficulties of creation by philosophic theories respecting the laws of 
nature, is to trifle with the common sense of mankind: it is to con- 
sider as suhservient to a law that very power by whose continued 
exertion the law is established. 


The Scriptures inform us that creation was the work of 
the Trinity. Moses declares that the heaven and the earth 
were created, not by one person, but by the Elohim. The 
Aoyos indeed, or second person, appears to have been the 


1 See Lectures “ On the Relation between the Holy Scriptures and some parts of Geological Science,” 


Lect. vii. part ii. Lond. 18389, 8vo. 
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Theology. zmmediate Creator; for St. John assures us, (chap. i. 3); 
wm that “all things were made by him, and that without him 


was not any thing made that was made.” Some Arian writers 
of great learning (and we believe the late Dr. Price was of 
the number) have asserted, that a being who was created 
himself may be endowed by the Omnipotent God with the 
power of crcating other beings; and as they hold the Aoyos 
or word, to be a creature, they contend that he was employ- 
ed by the Supreme Deity to create, not the whole universe, 
but only this earth, or at the utmost the solar system. “ The 
old argument,” says one of them, “that no being inferior to 
the great Omnipotent can create a world, is so childish as 
to deserve no answer. Why may not God communicate 
the power of making worlds to any being whom he may 
choose to honour with so glorious a prerogative? I have 
no doubt but such a power may be communicated to many 
good men during the progress of their existence ; and to 
say that it may mot, is not only to limit the power of God, 
but to contradict acknowledged analogies.” 

We are far from being inclined to limit the power of 
God. He can certainly do whatever involves not a direct 
contradiction ; and therefore, though we know nothing ana- 
logous to the power of creating worlds, yet as we perceive 
not any contradiction implied in the notion of that power 
being communicated, we shall admit that such a communi- 
cation may be possible, though we think it in the highest 
degree improbable. But surely no man will contend that 
the whole universe was brought into existence by any crea- 
ture; because that creature himself, however highly exalt- 
ed, is necessarily comprehended in the notion of the uni- 
verse. Now St. Paul expressly affirms (Colos. i. 17) that, 
by the second person in the blessed Trinity, “ were ALL 
things created that are in heaven, and that are in earth, 
visible and invisible, whether they be THRONEs, or DO- 
MINIONS, OF PRINCIPALITIES, or POWERS; all things were 
created by him and for him; and he is. before all things, 
and by him all things consist.” Indeed the Hebrew Scrip- 
tures in more places than one (Isa. xl. 12; xliv. 24. Jer. x. 
10-13) expressly declare that this carth, and of course the 
whole solar system, was formed, as well as created, not by 
an inferior being, but by the ¢rwe God, even Jehovah alone ; 
and in the New Testament, ‘Sere i. 18-22), the Gentiles 
are said to be without excuse for not glorifying him as God, 
“ because his eternal power and Godhead are clearly seen 
from the creation of the world.” But if it were natural to 
suppose that the power of creating worlds has been, or ever 
will be, communicated to beings inferior to the great Om- 
nipotent, this reasoning of the apostle’s would be founded 
on false principles, and the sentence which he passed on the 
Heathen would be contrary to justice. 

But though it be thus evident that the doyos was the im- 
mediate Creator of the universe, we are not to suppose that 
it was without the concurrence of the other two persons. 
The Father, who may be said to be tlie fountain of the Di- 
vinity itself, was certainly concerned in the creation of the 
world, and is therefore in the apostle’s creed denominated 
the “ Father Almighty Maker of heaven and earth 3” and 
that the Holy Ghost or third person is likewise a Creator, 
we have the express testimony of two inspired writers: “ By 
the word of the Lord (says the Psalmist) were the heavens 
made, and all the host of them by the breath (Hebrew, Srr- 
RIT) of his mouth.” And Job declares, that the “ Sprrrr 
of God made him, and that the breath of the Almighty gave 
him life.” Indeed these three divine persons are so inti- 
mately united, that what is done by one must be done by 
all, as they have but one and the same will. This is the 
reason assigned by Origen (Contra Cels. p. 386) for our 
paying divine worship to each; OpnoKevopev buy rov mwarepa 
Ts dAnfevas, Kar tov tuov rnv dAndevay, dvra dvo ty Srocracet 
mpaypara, év Oe ty dpovowg, Kar Ty ouphovg, kat ty Tavroryte 
ts Bovdnoews. “ We worship the Father of truth, and the 


Son the truth itself, being two things as to hypostasis, but 
one in agreement, consent, and sameness of will.” Nor is 
their union a mere agreement in will only; it is a physical 
or essential union: so that what is done by one must ne- 
cessarily be done by the others also, according to that of 
our Saviour, “ [ am in the Father and the Father in me: 
The Father who dwelleth in me, he doth the works.” 

Over the universe thus framed by him the Deity presides 
with watchful providence and care, attending to the mi- 
nutest circumstance, and regulating the course of every 
event. Comp. Psal. xviii. 31; xxxvi. 6-15. Matt. vi. 25-32; 
x. 29. John v.17. Acts xvii. 24, &c. See also Art. Pro- 
VIDENCE and PREDESTINATION in this work. 


Secr. V. Of the Divine Attributes. 


From the phenomena of nature and the statements of 
Scripture we not only learn that God exists, but also that 
he is possessed of certain qualities, intellectual and moral, 
by which he becomes known to his creatures. Of these 
some are announced by both nature and Scripture ; for our 
knowledge of others we are indebted to Scripture alone. 
In the present outline it seems necessary to mention only 
the following : 

i. Power. How strongly do the works of creation im- 
press on our minds a conviction of the infinite power of 
their Author! He spoke, and the universe started into 
being; he commanded, and it stood fast. How mighty is 
the arm which “ stretched out the heavens and laid the 
foundations ot the earth; which removeth the mountains 
and they know it not; which overturneth them in his anger; 
which shaketh the earth out of her place, and the pillars 
thereof tremble! How powerful the word which command- 
eth the sun, and it riseth not; and which sealeth up the 
stars ;” which sustaineth numbcrless worlds of amazing bulk 
suspended in the regions of empty space, and directs their 
various and inconceivably rapid motions with the utmost re- 
gularity! «Lift up your eyes on high, and behold, who 
hath created all these things? By the word of the Lord 
were the heavens made, and all the host of them by the 
breath of his mouth. Hell is naked before him, and de- 
struction hath no covering. He stretcheth out the north 
over the empty place, and hangeth the earth upon nothing. 
He has measured the waters in the hollow of his hand, and 
meted out the heavens with a span; and comprehended the 
dust of the earth in a measure: and weighed the moun- 
tains in scales, and the hills in a balance. Behold! the na- 
tions are as a drop of the bucket, ana are counted as the 
small dust of the balance; behold, he taketh up the isles as 
a very little thing. All nations before him are as nothing, 
and they are counted to him less than nothing and vanity. 
To whom then will ye liken God, or what likeness will ye 
compare unto him?” Ps. xxxiii. 6, 9. Job ix. 4, &; xxvi. 
6. Isa. xi. 12. 

ii. Wisdom. As the works of creation are the effects of 
God’s power, they likewise, in the most eminent manner, 
display his wisdom. This was so apparent to Cicero, even 
from the partial knowledge in astronomy which his time 
afforded, that he declared (De Nat. Deorum, lib. ii.) those 
who could assert the contraryto be void of all understanding. 
But ifthat great master of reason had been acquainted with 
the modern discoveries in astronomy, which exhibit num- 
berless worlds scattered through space, and each of immense 
magnitude ; had he known that the sun is placed in the 
centre of our system, and that, to diversify the seasons, the 
planets move round him with exquisite regularity ; could he 
have conceived that the distinction between light and dark- 
ness is produced by the diurnal rotation of the earth on its 
own axis, instead of that disproportionate whirling of the 
whole heavens which the ancient astronomers were forced 
to suppose ; had he known of the wonderful motions of the 
comcts, and considered how such eccentric bodies have 
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. been preserved from falling upon some of the planets in 
the same system, and the several systems from falling upon 
each other; had he taken into the account that there are 
greater things than these, and “ that we have seen but a 
few of God’s works ;” that virtuous pagan would have been 
ready to exclaim in the words of the Psalmist, « O Lord, 
how manifold are thy works! In wisdem hast thou made 
them all; the earth is full of thy riches.” 

In the attribute of infinite wisdom is comprehended that 
of omniscience; for as wisdom is only knowledge well-di- 
rected, perfect wisdom must be the well-directing of all 
knowledge. 

iii. Goodness. ‘The goodness of God is not less conspi- 
cuous in his works than His power or His wisdom. Contri- 
vance proves design, and the predominant tendency of the 
contrivances indicates the disposition of the designer. 

Now, all the evidences of design whick we behold in the 
universe are directed to useful and beneficial purposes, and, 
consequently, indicate benevolence as a predominating fea- 
ture in the character of the Creator; while, from the vast 
number of creatures on our earth endowed with life and 
sense, and a, capability of happiness, and the infinitely greater 
number which probably inhabit the planets of this and other 
systems, we may infer that the goodness of God is as bound- 
less as his power, and that “as is his majesty, so is his 
mercy.” Out of his own fulness hath he brought into being 
numberless worlds, replenished with myriads of myriads of 
creatures, furnished with various powers and organs, capa- 
cities and instincts; and out of his own fulness he continu- 
ally and plentifully supplies them all with every thing neces- 
sary to make their existence comfortable. “The eyes of all 
wait upon him, and he giveth them their meat in due season. 
He openeth his hand and satisfies the desires of every living 
thing; he loveth righteousness and judgment; the earth is full 
of the goodness of the Lord. He watereth the ridges there- 
of abundantly; he settleth the furrows thereof; he maketh it 
soft with showers, and blesseth the springing thereof. He 
crowneth the year with his goodness; and his paths drop fat- 
ness. They drop upon the pastures of the wilderness; and the 
little hills rejoice on every side. The pastures are clothed 
with flocks ; the valleys also are covered with corn; they 
shout with joy, they also sing.” Survey the whole of what 
may be seen on and about this terraqueous globe, and say, 
if our Maker has a sparing hand. Surely the Author of 
so much happiness must be essential goodness; and we 
must conclude with St. John, that “ God is love.” 

Obs. “ The world abonnds with contrivances, and all the contrivan- 
ces in it with which we are acquainted are directed to beneficial pur- 
poses. Evil no doubt exists ; but it is never, that we can perceive, 
the object of contrivance. Teeth are contrived to eat, not to ache; 
their aching now and then is incidental to the contrivance, perhaps 
inseparable from it: but it is not its object. This is a distinction 
which well deserves to be attended to. In describing implements 
of husbandry, one would hardly say of a sickle that it is made to 
cut. the reaper’s fingers, though, from the construction of the instru- 
ment, and the manner of using it, this mischief often happens. But 
if he had occasion to describe instruments of torture or execution, 
this, he would say, is to extend the sinews; this to dislocate the 
joints; this to break the bones; this to scorch the soles of the feet. 
Here pain and misery are the very objects of the contrivance. Now, 
nothing of this sort is to be found in the works of nature. We 
never discover a train of contrivance to bring about an evil purpose. 
No anatomist ever discovered a system of organization calculated to 
produce pain and disease; or, in explaining the parts of the human 
body, ever said, this is to irritate, this to inflame, this duct is to con- 
vey the gravel to the kidueys, this gland to secret the humour which 
forms the gout. If, by chance, he came to a part of which he 
knows not the use, the most that he can say is, that to him it ap- 
pears to be useless: no one ever suspects that it is put there to in- 
commode, to annoy, or to torment. If God had wished our misery, he 
might have made sure of his purpose, by forming our senses to be as 
Many sores and pais to us as they are now instruments of gratitica- 
tion and enjoyment; or, by placiug us among objects so ill suited to 
onr perceptions as to have continually offended us, instead of minis- 
tering to our refreshment and delight. He miglit have made, for in- 
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stance, every thing we tasted bitter, every thing we saw loathsome, Theology. 
every thing we touched a sting, every smell a stench, and eVEly wee te 


sound a discord.”—Paley’s Natural Theology. 

Instead of this, all our sensations, except such as are excited by 
what is dangerous to our health, are pleasures to us. The view of 
a landscape is pleasant; the taste of nourishing food is pleasant ; 
sounds not too loud are agreeable, while musical sounds are exqui- 
site; and scarcely any smells, except such as are excited by effluvia 
obviously pernicious to the brain, are disagreeable ; while some of 
them, if not too long indulged, are delightful. Since, then, God 
has called forth his consummate wisdom to contrive and provide for 
our happiness, and has made those things, which are necessary to 
our existence, sources of pleasure to us; who can doubt but that be- 
nevolence is one of his attributes; and that, if it were not impious 
to draw a comparison between them, it is the attribute in which he 
himself most delighteth ? 

But it is not from sensation only that we may infer the benevo- 
lence of the Deity. He has formed us with minds capable of intel- 
lectual improvement, and he has implanted in the breast of every 
man a very strong desire of adding to his knowledge. This addi- 
tion, it is true, cannot be made without labonr ; and, at first, the re- 
quisite labour is to most people irksome: but a very short progress 
in any study converts what was irksome into a pleasure of the most 
exalted kind; and he who by study, however intense, enlarges his 
ideas, experiences a complacency, which, though not so poignant, 
perhaps, as the pleasures of the sensualist, is such as endears him to 
himself, and is what he would not exchange for any thing else which 
this world has to bestow, except the still sweeter complacency aris- 
ing from the consciousness of having discharged his duty. 

That the practice of virtue is attended with a peculiar pleasure of 
the purest kind, is a fact which no man has ever questioned, though 
the immediate source of that pleasure has been the subject of many 
disputes. He who attributes it to a moral sense, which instinctive- 
ly points out to every man his duty, and on the performance of it 
rewards him with a sentiment of self-approbation, must of necesssity 
acknowledge benevolence to be one of the attributes of that Being 
who has so constituted the human mind. That to protect the inno- 
cent, relieve the distressed, and do to others as we would in like 
circumstances wish to be done by, fills the breast, previously to all 
reflection, with a holy joy, as the commission of any crime tears it 
with remorse, cannot indeed be controverted. Many, however, 
contend, that this joy and this remorse spring not from any moral in- 
stinct implanted in the mind, but are the consequence of early and 
deep-rooted associations of the practice of virtue with the hope of 
future happiness, and of vice with the dread of future misery. On 
the respective merits of these two theories we shall not now decide, 
but only observe, that they both lead with equal certainty to the 
benevolence of the Deity, who made us capable of forming associa- 
tions, and subjected those associations to fixed laws. This being 
the case, the moral sense, with all its instantaneous effects, affords 
not a more convincing proof of his goodness, than that principle in 
our nature by which remote circumstances become so linked to- 
gether, that the one circumstance never occurs without bringing the 
other also into view. It is thus that the pleasing complacency, 
which was, perhaps, first excited by the hopes of future happiness, 
comes in time to be so associated with the consciousness of virtu- 
ous couduct, the only thing entitled to reward, that a man never 
performs a meritorious action without experiencing the most exqui- 
site joy diffused through his mind, though his attention at that in- 
stant may not be directed either to heaven or to futurity. Were we 
obliged, before we could experience this joy, to estimate by reason 
the merit of every individual action, and trace its connection to 
heaven and future happiness through a long train of intermediate 
reasouing, we should be, in a great measure, deprived of the present 
reward of virtue; and, therefore, this associating principle contri- 
butes much to our happiness. But the benevolence of a Being, who 
seems thus anxious to furnish us with both sensual and intellectual 
enjoyments, and who has made our duty our greatest pleasure, can- 
not be questioned ; and therefore we must infer, that the Author 
of Nature wishes the happiness of the whole sensible and intelligent 
creation. Ps. exiv. 15, 163 xxiii. 5; lv. 10, &e. 

Objectors have asked, Why, if the Author of Nature be a 
benevolent Being, are we necessarily subject to pain, diseases, and 
death? The scientific physiologist replies, Because, from these 
evils, Omnipotence itself could uot in our present state exempt us, 
but by a constant series of miracles. He who believes the Bible, 
knows likewise that mankind were originally in a state in which 
they were not subject to death; and that they fell under its domin- 
ion through the fault of their common progenitors. Without, how- 
ever, insisting upon this, the question is one which may be answered 
upon such data as are presented hy the phenomena of nature. Now, 
we know that as all matter is divisible, every system composed of it 
must necessarily be liable to decay and dissolution; and our material 
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Theology. system would decay and be dissolved long before it could serve the 

~~ mee’ purposes of nature, were therenot methods contrived, with admirable 
wisdom, for repairing the waste occasioned by perpetual friction. The 
body is furnished with different fluids, which continually circulate 
through it in proper channels, and leave in their way what is neces- 
sary to repair the solids. These again are supplied by food ab 
extra; and to the whole processes of digestion, circulation, and 
nutrition, the air we breathe is absolutely necessary. But as the 
air is a very heterogeneous fluid, and subject to violent and sudden 
changes, it is obvious that these changes must affect the blood, and 
by consequence the whole frame of the human body. The air, in- 
deed, in process of time consumes even marble itself; and, there- 
fore, we cainot wonder that as it is in one state the parent of 
health, it should in another be the source of disease to such crea- 
tures as man and other terrestrial animals. Nor could these conse- 
quences be avoided without introducing others much more deplor- 
able. The world is governed by general laws, without which there 
could be among men neither arts nor sciences; and though laws 
different from those by which the system is at present governed 
might, perhaps, have been established, there is not the smullest rea- 
son to imagine that they could on the whole have been better, or 
attended with fewer inconveniences. Aslongas we have material and 
solid bodics capable of motion, liable to resistance from other solid 
bodies, supported by food, subject to the agency of the air, and divi- 
sible, they must necessarily be liable to pain, disease, corruption, 
and death, and that, too, by the very influence of those laws which 
preserve the order and harmony of the universe. Thus gravitation 
is a general law so good and so necessary, that were it for a moment 
suspended, the world would instantly fall to pieces; and yet, by 
means of this law, the man must inevitably be crushed to death on 
whoin a tower shall chance to tumble. Again, the attraction of. 
cohesion is a general law, without which it does not appear that 
any corporeal system could possibly exist: it is by this law, too, or 
a modification of it, that the glands and lacteals of the human body 
extract from the blood such particles as are neccessary to nourish the 
solids ; and yet it is by means of the very same modification of the 
very same law that a man is liable to be poisoned, 

Although the human body could not have been preserved from 
dangers and dissolution, but by introducing evils greater on the 
whole than those to which it is now liable, why, it has sometimes 
been asked, is every disorder to which it is subject attended with 
sickness or with pain? and why is such a horror of death implanted 
in onr breasts, seeing that, by the laws of nature, death is inevitable ? 
We answer, That sickness, pain, and the dread of death, serve the 
very best purposes. Could a man be put to death, or have his 
limbs broken without feeling pain, the human race had long ago 
been extinct. Felt we no uneasiness ina fever, we should be in- 
sensible of the disease, and die before we suspected our health to 
be impaired. The horror which generally accompanies our reflec- 
tions on death tends to make us more careful of life, and prevents 
us from quitting this world rashly, when our affairs prosper not ac- 
cording to our wishes. It is likewise an indication that our exis- 
tence does not terminate in this world; for our dread is seldom ex- 
cited by the prospect of the pain which we may suffer when dying, 
but by our anxiety concerning what we may be doomed to suffer or 
enjoy in the next stage of our existence; and this anxiety tends 
more, perhaps, than any thing else to make us live while we are 
here in such a manner as to ensure our happiness hereafter. 


iv. Righteousness. In our views of the Divine benevo- 
lence, we must not forget that it is not such a fond affec- 
tion as often obtains that name among men. All human 
affections and passions originate in our dependence and 
wants ; and it has been doubted whether any of them be 
at first disinterested: but he to whom existence is es- 
sential cannot be dependent; he who is the Anthor of 
every thing can feel no want. The Divine benevo- 
lence, therefore, must he wholly disinterested, and, of 
course, free from those partialities originating in self-love, 
which are alloys in the most sublime of human virtues. The 
most benevolent man on earth, though he wishes the. hap- 
piness of every fellow-creature, has still, from the ties of 
blood, the endearments of friendship, or, perhaps, from a 
regard to his own interest, some particular favourites whom, 
on a competition with others, he would certainly prefer. 
But the equal Lord of all can have no particular favourites. 
His benevolence is therefore coincident with justice ; or, 
that which is called divine justice, is only benevolence ex- 
erting itself in a particular manner for the propagation of 
general felicity. When God prescribes laws for regulat- 
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ing the conduct of his intelligent creatures, it is not be- Dhoy 


cause he can reap any benefit from their obedience to those 3 ' 
laws, but because such obedience is necessary to their own he 
happiness ; and when he punishes the transgressor, it is not a 
because, in his nature, there is any disposition to which the z 
prospect of such punishment can afford gratification, but 1 a 
because, in the government of free agents, punishment is I io 
necessary to reform the criminal, and to intimidate others fo 
from committing the like crimes. Compare Ps. vii. 10-18, I 
Rom. ii.5,6. 2 Tim. iv.8. Rev. xix. 2, &c.—Intimately it 
connected with the righteousness of God is his holiness, for si 
we cannot but infer that he, who so earnestly desires and ten 


carefully enjoins the moral excellence of his creatures, is ar 
himself the grand pattern of all moral beauty. Compare 


Matt. v.45—48. Eph.iv.24. 1Pet.i.16. 2 Pet.i4. PJohn ) 
1 Os negee 
v. Immutability and Veracity. He who is perfectly wise | do 
and holy must be unchangeable, for change can character- Hci 
ise the conduct only of beings whose faculties do not ex- | iv 
clude the possibility of error, or whose will is liable to be B he. 
influenced by unworthy motives. Hence the Scriptures Whi 
ascribe to God the attribute of immutability as to his pur- H 4 
poses, decrees, and judgments ; compare Exod. iii. 14—17; ' 
vi. 2—8. Deut. vii. 8—11. Ps. xxxiii. 9—11. Matt. iii. 6. eT 
Rom. xi. 29. Heb. vi. 17, 18. James i. 17, &c. Closely rr 
connected with this is the divine Veracity; for he who never | fk 
changes can never, by any subsequent word or deed, con- Y but 
tradict what he has already said ; compare Numb. xxiii. 19. hs 
Ps. xxxiii. 4. Isa. xlvi. 9,10. Rom. iii. 3—5. 2'Cor. i. 18— Y bet 
20. Tit.i. 2, &e. 11, 
Obs. See Zanchii De Natura Dei sive Divinis Attributis lib. v. | wit 
Charnock on the Divine Attr butes. Go 
Sect. VI—Of the Reverence due to the Deity. to 
From ‘the short view that we have taken of the divine gio 
perfections, it is evidently our duty to reverence, in our BR 
minds, the self-existent Being to whom they belong. This , * 
is, indeed, not only a duty, but a duty of which no man who ‘ 
contemplates these perfections, and believes them to be real, a ) 
can possibly avoid the performance. He who thinks irre- ie 
verently of the Author of nature, can never have consider- i pe 
edseriously the power, the wisdom, and the goodness display- in 
edin his works; for whoever has a clear notion of these must be ; 4 
convinced, that he who performed them has no imperfection; | . 
that his power can accomplish every thing which involves not 
a contradiction; that his knowledge is intuitive, and’ free _ A 
from the possibility of error; and that his goodness e¥tends to 
all without partiality and without any alloy of selfish design. 
This conviction must make every man, on whose mind it is | 
impressed, ready to prostrate himself in the dust before the | 
Author of his being ; who, though infinitely exalted above a 
him, is the source of all his enjoyments, constantly watches oe 
over him with paternal care, and protects him from num- at 
berless dangers. ‘The sense of so many benefits must ex- of 
cite in his mind a sense of the liveliest gratitude to him from 1 in 
whom they are received, and an ardent wish for their con- th 
tinuance. 
While silent gratitude and devotion thus glow in the | | wm 
breast of the contemplative man, he-will be careful not to 1 th 
form even a mental image of that all-perfect Being towhom . |}, br 
they are directed. He knows that God is not material ; | or 
that he exists in a manner altogether incomprehensible ; | hi 
that to frame an image of him would be to assign limits to EE 
what is infinite ; and that to attempt to form a positive con- G 
ception of him would be impiously to compare himself with i 
his Maker. Yo 
‘The man who has any tolerable notion of the perfections 7 
of the Supreme Being will never speak lightly of him, or \l to 
make use of his name except on great and solemn occa- ; ti 
a 
quate and improper, when applied directly to him who has yf 


| 
sions. He knows that the terms of all languages are inade- | 
j 
| 
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is said to have been formed in the Divine image, on account Theology. 
of the immateriality of that vital principle which was in-“-“"\—" 


-no equal, and to whom nothing can be compared; and 
therefore he will employ these terms with caution. When 
he speaks of his mercy and compassion, he will not consi- 
der them as feelings wringing the heart like the mercy and 
compassion experienced by man, but as rays of pure and 
disinterested benevolence. When he thinks of the stupen- 
dous system of nature, and hears it perhaps said that God 
formed it for his own glory, he will reflect that God is so 
infinitely exalted above all his creatures, and so perfect in 
himself, that he can neither take pleasure in their applause, 
nor receive any accession of any kind from the existence of 
ten thousand worlds. The immense fabric of nature, there- 
fore, only displays the glory or perfections of its Author to 
us, and to other creatures who have not faculties to compre- 
hend him in himself. 

When the contemplative man talks of serving God, he 
does not dream that his services can increase the divine fe- 
licity; but means only that it is his duty to obey the divine 
laws. Even the pronoun He, when it refers to God, cannot 
be of the same import as when it refers to man; and by the 
| philospphical divine it will seldom be used but with a men- 
tal allusion to this obvious distinction. 

As the man who daily venerates the Anthor of his being 
_ will not speak of him on trivial occasions, so will he be still 
” further from calling upon him to witness impertinences and 
| falsenood. (See Oatu). He will never mention his name 
_ but with a pause, that he may have time to reflect in silence 
, on his numberless perfections, and on the immense distance 
between himself and the Being of whom he is speaking. 
The slightest reflection will convince him that the world, 
with all that it contains, depends every moment on that 
God who formed it; and this conviction will compel him 
to wish for the divine protection of himself and his friends 
from all dangers and misfortunes. Such a wish is in effect 
a prayer, and will always be accompanied with adoration, 
confession, and thanksgiving. (See Prayer). But adora- 
tion, confessions, supplications, and thanksgiving constitute 
what is called worshzp, and therefore the worship of God is 
-anatural duty. It is the addressing of ourselves as his de- 
pendants to him as the supreme cause and governor of the 
world, with acknowledgments of what we enjoy, and petitions 
for what we really want, or he knows to be convenient for 
us. 

Obs. See Wollaston’s Religion of Nature delineated. 


Part IJ.—Doctrines concerntna Man. 


Sect. —Of the Original State of Man. 


ty the Mosaic account of the creation we are told that 
“God created man in his own image; in the image of God 
created he him; male and female created he them,” Gen. 
1,27. In these words we have a description of the nature 
of man as he came at first from the hands of his Creator, 
into the proper meaning of which it is of great importance 
_ that we should inquire. 

_ The answer to this inquiry depends upon the meaning 
We attach to the words “ in the image of God;” for it is by 
| that phrase, that the peculiarity of man’s nature, and his 
| pre-eminence over the brutes, is marked. Now, this image 
or likeness must have been found cither in his body alone, 
| his soul alone, or in both united. That it could not be in 
his body alone, is obvious ; for the infinite and omnipotent 
God is allowed by all men to be without body, parts, or 
| passions, and therefore to be such as nothing corporeal can 
possibly resemble. 

If this likeness is to be found in the human soul, it comes 
to be a question in what faculty or power of the soul it con- 
_ Sists. Some have contended, that man is the only creature 

on this earth who is animated by a principle essentially dif- 
ferent from matter ; and hence they have inferred, that he 


fused into his body when “ the Lord God breathed into 
his nostrils the breath of life, and man became a living 
soul,” (Gen. ii. 7.) That this account of the animation of 
the body of man indicates a superiority of the human soul 
to the vital principle of all other animals, cannot, we think, 
be qucstioned ; but it does not therefore follow, that the hu- 
man soul is the only immaterial principle of life which ani- 
mates any terrestrial creature. It has been shewn else- 
where (see Merapuysics), that the power of sensation, at- 
tended with individual consciousness, as it appears to be in 
all the higher species of animals, cannot result from any 
organical structure, or be the quality ofa compound extend- 
cd being. The vital principle in such animals, therefore, 
must be immaterial as well as the human soul; but as the 
word immaterial denotes only a negative notion, the souls of 
men and brutes, though both immaterial, may yet be sub- 
stances essentially different. This being the case, it is plain 
that the Divine image in which man was formed, and by 
which he isdistinguished from the brute creation, cannot con- 
sist in the merc circumstance of his mind being a substance 
different from matter, but in some positive quality which 
distinguishes him from every other creature on this globe. 

About this characteristic quality various opinions have 
been formed. By Calvinists it is generally supposed, “ that 
the image of God in Adam appeared in that rectitude, 
righteousness, and holiness, in which he was made; for 
God made man upright (Eccles. vii. 2), a holy and right- 
eous creature; which holiness and righteousness were in 
their kind perfect ; his understanding was free from all 
error and mistakes ; his will biased to that which is good ; 
his affections flowed in a right channel towards their pro- 
per objects ; there were no sinful notions and evil thoughts 
in his heart, nor any propensity or inclination to that which 
is evil; and the whole of his conduct and behavionr was 
according to the will of God. And this righteonsness (say 
they) was natural, and not personal and acquired. It was 
not obtained by the exercise of his free-will, but was creat- 
ed with him, and belonged to his mind, as a natural faculty 
or instinct.” Gills Body of Divinity, b. iii. ch. 3. ‘They, 
therefore, call it original righteousness, and suppose that it 
was lost in the fall. 

To this doctrine many objections have been made. It 
has been said that righteonsness consisting in right actions 
proceeding from proper principles, could not be created 
with Adam and make a part of his natnre; because nothing 
which is produced in a man, without his knowledge and con- 
sent, can be in him either virtue or vice. Adam, it is add- 
ed, was unquestionably placed in a state of trial, which 
proves that he had righteous habits to acquire; whereas the 
doctrine under consideration, affirming his original righte- 
ousness to have been perfect, and therefore incapable of im- 
provement, is inconsistent with a state of trial. That his 
understanding was free from all errors and mistakes, has 
been thought a blasphemous position, as it attributes to man 
one of the incommunicable perfections of the Deity. It is 
likewise believed to be contrary to fact; for either his un- 
derstanding was bewildered in error, or his affections flow- 
ed towards an improper object, when he suffered himself, at 


the persuasion of his wife, to transgress the express law of 


his Creator. The objector expresses his wonder at its hav- 
ing ever been supposed tbat the whode of Adam’s conduct 
and behaviour was according to the will of God, when it is 
so notorious that he yielded to the first temptation with 
which, as far as we know, he was assailed in Paradise. 
Convinced by these and other arguments, that the image 
of God, in which man was created, could not consist in 
original righteousness, or in exemption from all possibility 
of error, many learned men, and Bishop Bull (English 
Works, vol. iii.) among others, have supposed, that by the 
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Theology. image of God is to be understood certain gifts and powers 

re supernaturally infused by the Holy Spirit into the minds of 
our first parents, to guide them in the ways of piety and 
virtue. This opinion they rest chiefly upon the authority 
of Tatian, Irenzeus, Tertullian, Cyprian, Athanasius, and 
other fathers of the primitive church; but they think, at 
the same time, that it is countenanced by several passages 
in the New Testament. Thus when St. Paul says, (1 Cor. 
xv. 45, 46,) “and so it is written, the first man Adam 
was made a living soul, the last Adam was made a quicken- 
ing spirit ;” they understand the whole passage as relating 
to the creation of man, and not as drawing a comparsion 
between Adam and Christ, to show the great superiority of 
the latter over the former. In snpport of this interpretation 
they observe, that the apostle immediately adds, “ howbeit, 
that was not first which is spiritual, but that which is natural, 
and afterwards that which is spiritual ;” anaddition which they 
think was altogether necdless, if, by the quickening spirit, 
he had referred to the incarnation of Christ, which had 
happened in the very age in which he was writing. They 
are therefore of opinion, that the body of Adam, after being 
formed of the dust of the ground, was first animated by a 
vital principle, endowed with the faculties of reason and 
sensation, which entitled the whole man to the appellation 
of a living soul. After this, they suppose certain graces of 
the Holy Spirit to have been infused into him, by which he 
was made a quickening spirit, or formed in the image of 
God ; and that it was in consequence of this succession of 
powers communicated to the same person, that the apostle 
said, “ howbeit, that was not first which is spiritual, but that 
which is natural.” 

We need hardly observe that, with respect to a question 
of this kind, the anthority of Tatian and the other fathers 
quoted is of no great weight. Those men had no better 
means of discovering the true sense of the scriptures of the 
Old Testament than we have; and their ignorance of the 
language in which these scriptures are written, added to 
some metaphysical notions respecting the soul, which too 
many of them had derived from the school of Plato, ren- 
dered them very ill qualified to interpret the writings of 
Moses. Were authority to be admitted, we should con- 
sider that of Bishop Bull and his modern followers as 
of greater weight than the authority of all the ancients 
to whom they appeal. But authority cannot be admitted ; 
and the reasoning of this learned and excellent man, from 
the text of St. Paul, is surely very inconclusive. It makes 
two persons of Adam ; a first, when he was a natural man, 
composed of a body and a reasonable soul; a second, when 
he was endowed with the gifts of the Holy Spirit, and by 
them formed in the image of God. In the verse following, 
the apostle expressly calls the second man, of whom he 
had been speaking, “ the Lord from heaven ;” but this ap- 
pellation we apprehend to be too high for Adam in the 
state of greatest perfection in which he ever existed. That 
our first parents were endowed with the gifts of the Holy 
Ghost may be granted; but as these gifts were adventiti- 
ous to their nature, they could not be that image in which 
God made man. 

Since man was made in the image of God, that phrase, 
whatever be its precise import, must denote something pe- 
culiar and at the same time essential to human nature; but 
the only two qualities at once natural and peculiar to man 
are his shape and his reason. As none but an anthropomor- 
phite will say that it was Adam’s shape which reflected this 
image of his Creator, it has been concluded that it was the 
faculty of reason which made the resemblance. To give 
strength to this argument, it is observed by Warburton, 
(Divine Leg., book ix.) that when God says, “ let us inake 
man in our image,” he immediately adds, “and let them 
have dominion over the fish of the sea, and over the fowl 
of the air, and over the cattle, and over all the earth ae 
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but as many of the cattle have much greater bodily strength The 
than man, this dominion could not be maintained but by the Me. 
faculty of reason bestowed upon him and withheid from 
them. 

If the image of God was impressed only on the mind of 
man, this reason seems to be conclusive; but it has been 
well observed by Gill, (Body of Divinity, book iii. chap. 3,) 
that it was the whole man, and not the soul alone, or the 
body alone, that is said to have been formed in the divine 
image ; even as the whole man, soul and body, is the seat 
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of the new and spiritual image of God in regeneration and i 
sanctification ‘The very God of peace,” says the apostle, A 
“sanctify you wholly ; and may your whole spirit, soul, and A 0 
body, be preserved blameless to the coming of our Lord )) st 
Jesus Christ.” It is worthy of notice, that the reason as- yy 
signed for the prohibition of murder to Noah and his sons Ty 
after the deluge, is, that man was made in the image of God. b 
“© Whoso sheddeth man’s blood, by man shall his blood be eh 
shed; for in the image of God made he man.” These iP 
texts seem to indicate, that whatever be meant by the 1) om 
image of God, it was stamped equally on the soul and on ft 
the body. In vainit is said that man cannot resemble God in 
in shape. This is true, but it is little to the purpose ; for iz 
man does not resemble God in his reasoning faculty more phi 
than in his form. It would be idolatry to suppose the su- | th 
preme majesty of heaven and earth to have a body or a al 
shape; and it would be little short of idolatry to imagine ) sh 
that he is obliged to compare ideas and notions together ; to 
advance from particular truths to general propositions ; and fe 
to acquire knowledge, as we do, by the tedious processes in 
of inductive and syllogistic reasoning. There can, there- Ty th 
fore, be no direct image of God either in the soul or in the fy a 
body of man ; and the phrase really seems to import no- I « 
thing more than those powers or qualities by which man gl 
was fitted to exercise dominion over the inferior creation ; p 
as if it had been said, * Let us make man in our image, th 
after our likeness, that they may have dominion,” &c. But se 
the erect form of man contributes, in some degree, as well 1) oof 
as his rational powers, to enable him to maintain his autho- | be 
rity over the brute creation ; for it has been observed by }, th 
travellers, that the fiercest beast of prey, unless ready to m 
perish by hunger, shrinks back from a steady look of the i D 
human face divine. cl 
By Dr. Gill and other writers, who have admitted the | ti 
probability of this interpretation, another has been devised ai 
of the expression that man was formed in the image of God. B. 
All the members of Christ’s body, say they, were written 
and delineated in the book of God’s purposes and decrees, oh 
and had an ideal existence from eternity in the divine | t 
mind; and therefore the body of Adam might be said to 5 
be formed after the image of God, because it was made ac- | | 
cording to that idea. But to this reasoning objections may | t 
be urged, which we know not how to answer. All things in 
that ever were or ever shall be, the bodies of us who p 
live at present, as well as the bodies of those who lived g 
5000 years ago, have from eternity had an ideal existence i. 
in the Divine mind; nor in this sense can one be said to Tl 3 
be prior to another. It could not, therefore, be after the Ty 
idea of the identical body of Christ that the body of Adam | 
was formed ; for in the Divine mind ideas of both bodies | 


were present together from eternity, and cach body was TI 
formed after the ideal archetype of itself. It may be add- | 
ed, likewise, that the body of Christ was not God, nor 
the idea of that body the idea of God. Adam, therefore, 
could not, with propriety, be said to have been formed in 
the image of God, if, by that phrase, nothing more were in- 
tended than the resemblance between his body and the 
body of Christ. These objections to this interpretation ap- 
pear to us unanswerable; but we mean not to dictate to our 
readers. Every man will adopt that opinion which he 
thinks supported by the best arguments ; but it is obvious, 
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. that whatever more may be meant by the image of God in 
which man was made, the phrase undoubtedly comprehends 
all those powers and qualities by which he is enabled to 
maintain his authority over the inferior creation. Among 
these the faculty of reason is confessedly the most impor- 
tant; for it is by it that man is capable of being made ac- 
quainted with the Author of his being, the relation which 
subsists between them, and the duties implied in that re- 
lation from the creature to the Creator. 


Secr. I].—Of the Religion of Man in his Primeval State. 


It is more than probable that man, after his creation, was 
not left to discern, by the efforts of his own unassisted rea- 
son, either his own character or the duties which devolved 
upon him towards God. This opinion is confirmed by what 
the inspired historian tells us, when he says, Gen. ii., “ God 
blessed the seventh day and sanctified it, because that in it 
he had rested from all his works which he had created and 
made ;” for Adam could not have understood what was 
meant by the sanctification of a particular day, or of any 
thing else, unless he had previously received some religious 
instruction. ‘There cannot therefore be a doubt, but that, 
as soon aS man was made, his Creator communicated to 
him the truths of what is called natural religion ; and to 
these were added the precept to keep holy the Sabbath-day, 
and set it apart for the purposes of contemplation and wor- 
ship. 

This was a very wise institution, as all the divine institu- 
tions must be. “ The great end for which we are brought 
into life, is to attain the knowledge and be confirmed in 
the love of God. This includes obedience to his will in 
thought, word, and deed, or that course of conduct which 
can alone make us happy here, and fit us for everlasting 
glory hereafter. But of these things we cannot retain a 
proper sense without close and repeated application of 
thought ; and the unavoidable cares and concerns of the pre- 
sent life occupying much of our attention, it is, in the nature 
of things, necessary that some certain portion of time should 
be appropriated to the purposes of religious instruction and 
the public adoration of our Creator, in whom we all live, and 
move, and have our being.” Hence a very learned divine, 
Dr. Taylor of Norwich, has inferred, that though the parti- 
cular tine is a matter of positive appointment, the observa- 
tion of a sabbath, in general, is a duty of natural religion, 
as having its foundation in the reason of things. See Sas- 
BATH. 

Man, therefore, in his zatural and original state was a 
rational and religious being, bound to do “ justice, to love 
mercy, to walk humbly with his God, and to keep holy the 
Sabbath-day.” 

In this original state, man was under the discipline of what 
we have called natural religion, entitled to happiness while 
he should perform the duties required of him, and liable to 
punishment when he should neglect those duties, or trans- 
gress the law of his nature as a rational and moral agent. 
This being the case, it is a matter of some importance, to 
ascertain, if we can, what the rewards and punishments are 
which natural religion holds out to her votaries. 

That under every dispensation of religion the pious and 
virtuous man shall enjoy more happiness than misery; and 
that the incorrigibly wicked shall have a greater portion of 
misery than happiness, are truths which cannot be contro- 
verted by any one who admits that the Almighty gover- 
nor of the universe is a Being of wisdom, goodness, and 
justice. But respecting the rewards of virtue and the 
punishment of vice, more than these general truths seems 
not to be taught by natural religion. Many divines, how- 
ever, of great learning and worth, have thought otherwise, 
and have contended, that from the nature of things, the re- 
wards bestowed by an infinite God upon piety and virtue 
must be eternal like their author. These men, indeed, ap- 
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pear willing enough to allow that the punishments with Theology. 
which natural religion is armed against vice must be only =~ 


of a temporary duration, because reason, say they, is ready 
to revolt at the thought of everlasting punishment. 

This opinion, which confounds natural with revealed re- 
ligion, giving to the former an important truth which be- 
longs exclusively to the latter, has been so ably confuted 
by Warburton, (Div. Leg. b. ix.) that we shall submit his 
arguments to our readers in preference to any thing which 
we ourselves can give. 

“If reason doth, on the one hand, seem to revolt at ever- 
lasting punishment, we must confess that fancy, on the 
other, (even when full plumed by vanity), hath scarcely 
force enough to rise to the idea of injfintte rewards. How 
the heart of man came to consider this as no more than an 
adequate retribution for his right conduct during the short 
trial of his virtue here, would be hard to tell, did we not 
know what monsters PRiDE begot of old upon pagan philo- 
sophy; and how much greater still these latter ages have 
disclosed, by the long incubation of school-divinity upon 
Jolly. What hath been urged from natural reason, in sup- 
port of this extravagant presumption, is so very slender, 
that it recoils as you enforce it. First, you say, ‘ that the 
soul, the subject of these eternal rewards, being immate- 
rial, and so, therefore, unaffected by the causes which bring 
material things to an end, is, by its nature, fitted for eter- 
nal rewards.’ This is an argument ad ignorantiam, and 
holds no farther. Because an immaterial being is not sub- 
ject to that mode of dissolution which affects material sub- 
stances, you conclude it to be eternal. This is going too 
fast. There may be, and probably are, many natural causes 
(unknown indeed to us) whereby immaterial beings come 
to anend. But ifthe nature of things cannot, yet God 
certainly can, put a final period to such a being when it 
hath served the purpose of its creation. Doth annumma- 
TION impeach that wisdom and goodness which was display- 
ed when God brought it owt of nothing 2 Other immate- 
rial beings there are, viz., the souls of brutes, which have 
the same natural security with man for their existence, of 
whose eternity we never dream. But pride, as the poet 
observes, calls God unjust, 


If man alone engross not heaven’s high care ; 
Alone made perfect here, imMoRTAL there. 


However, let us (for argument’s sake) allow the human soul 
to be unperishable by nature, and secured in its existence 
by the unchangeable will of God, and see what will follow 
from thence.—An imfinite reward for virtue during one mo- 
ment of its existence, because reason discovers that, by the 
law of nature, some reward is due? By no means. When 
God hath amply repaid us for the performance of our duty, 
will he be ata loss how to dispose of us for the long remain- 
der of eternity? May he not find new and endless employ- 
ment for reasonable creatures, to which, when properly dis- 
charged, new rewards, and in endless succession, will be 
assigned ? Modest reason seems to dictate this to the fol- 
lowers of the daw of nature. The flattering expedient of 
ETERNAL REWARDS for virtue here was invented in the 
simplicity of early speculation, after it had fairly brought 
men to conclude that the soul is immaterial. 

‘Another argument urged for the eternity of the rewards 
held out by natural religion, to the practice of piety and 
virtue, is partly pliysical and partly moral. The merit of 
service (say the admirers of that religion) increases in pro- 
portion to the excellence of that Being to whom our ser- 
vice is directed and becomes acceptable. An infinite 
being, therefore, can dispense no rewards but what are in- 
finite. And thus the virtuous man becomes entitled to im- 
mortality. 

“The misfortune is, that this reasoning holds equally on 
the side of the unmerciful doctors, as they are called, whodoom 
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Indeed, were 


‘=== this the only discredit under which it labours, the merciless 


doctors would hold themselves little conccrned. But the 
truth is, that the argument from infinity proves just nothing. 
To make it of any force, both the parties should be izjinite. 
This inferior emanation of God’s image, MAN, should either 
be supremely good or supremcly bad, a kind of deity or a 
kind of devil. But these reasoners, in their attention to the 
divinity, overlook the humanity, which makes the decrease 
keep pace with the accumulation, till the rule of logic, that 
the conclusion follows the weaker part, comes in to end the 
dispute.” : 

These arguments seem to prove unanswerably, that im- 
mortality is not essential to any part of the compound being 
man, and that it cannot be claimed as a reward due to his 
virtue. It is not, indeed, essential to any created being, for 
what has not existence of itself, cannot of itsclf have perpe- 
tuity of existence (see Mrrapnysics); and as neither man 
nor angel can be profitable to God, they cannot claim fromhim 
any thing asa debt. Both, indeed, as moral agents, have 
duties prescribed to them ; and while they faithfully perform 
those duties, they have all the security which can arise from 
the perfect benevolence of him who brought them into ex- 
istence, that they shall enjoy a sufficient portion of happi- 
ness to make that existence preferable to non-existence ; 
but reason and philosophy furnish no data from which it can 
be inferred that they shall exist for ever. Man is partly 
composed of perishable materials. However perfect Adam 
may be thought to have been when he came first from the 
hands of his Creator, his body, as formed of the dust of the 
ground, must have been naturally liable to decay and dis- 
solution. His soul, indeed, was of a more durable substance; 
but as it was formed to animate his body, and had no prior 
conscious existence, it is not easy to conceive what should 
have led him, under an equal providence, where rewards and 
punishments were exactly distributed, to suppose that one 
part of him should survive the other. 


Srot. III.—Condition of Man in Paradise. 


Bishop Warburton hasadvanccd the notion that Adam, after 
his creation, lived for some time under the dispensation of 
simple natural religion before he was admitted into Paradise, 
where he was placed under a new dispensation. (Div. Leg. 
book ix. chap. 1.) To this opinion we are disposed to assent, 
though not altogether in the form nor for the reasons which 
the author has addnced. It appears clear from the sacred 
narrative that though Adam and his wife were created on 
the sixth day, they were not on that day introduced into 
Paradise. After telling us that on the sixth day God finish- 
ed all his works, which he saw to be very good, and rested on 
the seventh day, Moses briefly recapitulates the history of 
the generations of the heavens and of the earth, gives us a 
more particular account of the formation of the first man, 
informing us that the “ Lord God formed him out of the 
dust of the ground, and breathed into his nostrils the breath 
of life, when man became a living soul ;” and then proceeds 
to say, (Gen. ii. 7, 8, and 15,) that the “ Lord God planted 
a garden eastward in Eden, where he put the man whom he 
HAD formed.” From this short history of the first pair it 
appears evident beyond dispute, that neither the man nor 
the woman was formed in the garden ; and that from their 
creation some time elapsed before the garden was prepared 
for their reception, is likewise evident froma comparison of 


1 It does not appear that any transaction be 


Gen. i. 29, with Gen. ii. 16, 17. In the first of these Pas- Ther 


sages God gives to man, immediately after his creation, 
“ every herb bearing secd which was upon the face of all 
the earth, and every tree, without exception, in which was 
the fruit of a tree bearing seed : to him he said it should be 
for meat.” In the second, “ hc commanded the man, say- 
ing, of every tree of the garden thou mayest freely eat; but 
of the tree of knowledge of good and evil, thou shalt not eat 
of it; for in the day thou eatcst thereof thon shalt surely 
die.” When the first grant of food was given, Adam and 
his wife must have been whiere no tree of knowledge grew, 
and they mnst have been intended to live at least so long in 
that state as that they should have occasion for food, other- 
wise the formal grant of it wonld have been not only super- 
fluous, but apt to mislead them with respect to the subse- 
quent restriction. 

In Paradise Adam was placed under a new law, and by 
the grace of God assured of a supernatural and eternal re. 
ward in case of perfect obedience. “ And the Lord God,” 
says Moses, “planted a garden eastward in Eden, and took 
the man and put him in the garden to dress it and to keep 
it. And the Lord God,” continues he, “commanded the man, 
saying, Of every tree of the garden thou mayest freely eat ; 
but of the tree of the knowledge of good and evil thou shalt 
not eat of it; for in the day that thou eatest thereof, thou 
shalt surely die,” (Gen. ii. 8, 15, 16, 17.) Here is no men- 
tion made of the laws of piety and moral virtue resulting 
from the relations in which the various individuals of the 
human race stand to each other, and in which all his crea- 
tures stand to God, their Almighty and beneficent Creator. 
With these laws Adam was already well acquainted ; and he 
must have been sensible, that as they were founded in his 
nature, nosubsequent law could dispense with their obliga- 
tion. They have been equally binding on all men in every 
state and under every dispensation ; and they will continue 
to be so as long as the general practice of justice, mercy, 
and piety, shall contribute to the sum of human happiness. 
The new law peculiar to his paradisaical state was the com- 
mand not to eat of the fruit of the tree of the knowledge of 
good and evil. This was a positive precept, not founded in 
the nature of man, but very proper to be the test of his 
obedicnce to the will of his Creator. The laws of piety and 
virtue are sanctioned by nature, or by that general system 
of rules according to which God governs the physical and 
moral worlds, and by which he has secured, in some state or 
other, happiness to the pious and virtuous man, and misery 
to such as shall prove incorrigibly wicked. The law re- 
specting the forbidden fruit was sanctioned by the penalty 
of death denounced against disobedience ; and by the sub- 
jects of that law the nature of this penalty must have been 
perfectly understood: but Christian divines, as we shall 
afterwards see, have differed widely in opinion respecting 
the full import of the Hebrew words which our translators 
have rendered by the phrase thou shalt surely die. All how- 
ever agree that they threatened death, in the common ac- 
ceptation of the word, or the separation of the soul and 
body, as one part of the punishment to be incurred by eat- 
ing the forbidden fruit ; and hence we mnst infer, that had 
the forbidden fruit not been eatcn, our first parents would 
never have died, because the penalty of death was denoun- 
ced against no other transgression. What, therefore, is said 
respecting the fruit of the tree of knowledge, implies not 
only a law but also a covenant,! promising to man, upon the 


tween God and mankind, in general, was denominated by a word equivalent to the English 


word covenant till the end of the fourth century, when such phraseology was introduced into the church by the celebrated Augustin, bishop 


of Hippo. 
and absolute dominion of the one over the other. 


That the phraseology is strictly proper, no man can suppose who reflects on the infinite distance between the contracting parties, 
To be capable of entering into a covenant, in the proper sense of the word, both parties 


must have a right either to agree to the terms proposed or to reject them; but surely Adam had no right to bargain with his Maker, or to 


refuse the gift of immortality on the terms on which it was offered to him. 
here meant by the word covenant; but as this last is in general use, we ha 
what man received from God upon certain positive conditions, from what 


The word dispensation would more accurately denote what is 
ve retained it as sufficient, when thus explained, to distinguish 
he had a claim to by the constitution of his nature. 
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Ob*tclogh observance of one positive precept, immortality or eternal 
‘life; which is not essential to the nature of any created 
| being, and cannot be claimed as the merited reward of the 


greatest virtue or the most fervent piety. 
This obvious truth will enable us to dispose of the objec- 


_ tions which have been sometimes brought by free-thinking 


divines against the wisdom and justice of punishing so se- 
verely as by death the breach of a mere positive precept ; 
which, considered in itself, appears to be a precept of very 
little importance. We have only to reply, that as an exemp- 


tion from death is not due either to the nature or to the vir- 


tue of man, it was wise and just to make it depend on the 


"observance of a positive precept, to impress on the minds 
of our first parents a constant conviction, w: they were to 
Cc 


be preserved immortal, not in the ordinary’course of divine 
providence, but. by the. special grace and favour of God. 
The same consideration will show us the folly of those men 
who are for turning all that. is said of the trees of knowledge 
and of life into figure and allegory. But the other trees 
of which Adam and Eve were permitted to eat, were certain- 
ly real trees, or they must have perished for want of food. 


) And what rules of interpretation will authorise us to inter- 


pret eating and trees literally in one part of the sentence, 
and figuratively in the other? A garden in a delightful cli- 
mate is the very habitation, and the fruits produced in that 


garden the very food, which we should naturally suppose 


to have been prepared for the progenitors of the human 
race; and though in the garden actually. fitted up for this 


_ purpose two trees were remarkably distinguished from the 
rest, perhaps.in situation and appearance, as well as in use, 


the distinction was calculated to serve the best of purposes. 


The one called the ¢ree of life, of which, while they conti- 
-nued.innocent, they were permitted to eat, served as a sac- 
~ ramenta]l pledge or assurance on the part.of God, that. as 


long as they should observe the terms of the covenant their 
life should be preserved; the other, of which it was death 


to taste, was admirably adapted to impress on their minds 


the necessity of implicit obedience to the Divine will, in 


| whatever manner it might. be made known to them. 


A question of some importance has been started, What 


would have finally become of men if the first covenant had 


not been violated? That they would have been all im- 
mortal is certain; but it is by no means clear that they 
would have lived for ever on this earth. On the contrary, 


it has been an article of very general belief in all ages of 
| the church, (See Bull’s State of Man before the Fall,) that 
the garden of Eden was an emblem or type of heaven, and 


therefore called Paradise (see Parapise) ; and that under 
the first covenant, mankind, after a sufficient probation here, 
were to be translated into heaven without. tasting death. 


_ This doctrine is not indeed:explicitly taught in Scripture ; 


but many things conspire to make it highly probable. The 


_ frequent communications between God and man before the 
' fall,! seem to indicate that Adam was training up for some 


higher state than the.terrestrial paradise. Had he been in- 


tended for nothing but to cultivate the ground and propa- 


gate his species, he might have been left like other animals 


_ tothe guidance of his own reason and instincts ; which, after 
the rudiments of knowledge’ were communicated. to him, 


must surely have been sufficient to direct him to everything 
necessary to the comforts of a life merely sensual and ra~ 


" tional, otherwise he would have been but an, imperfect ani- 


mal. It is obvious too, that this earth, however fertile it 
may have originally been, could not have afforded the means 
of subsistence to a race of immortal beings multiplying to 
infinity. For these reasons, and others which will readily 


| occur to the reader, it seems incontrovertible, that under 
’ the first covenant, either mankind would have been succes- 
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sively translated to some superior state, or would have ceased Theology. 
to propagate their kind as soon as the earth should have “™\—™ 


been replenished with inhabitants. He who reflects on the 
promise, that, after the general resurrection, there is to bea 
new heaven and a new earth, will probably embrace the latter 
part of the alternative ; but that part in its consequences differs 
not from the former. In the new earth promised in the Chris- 
tian revelation, nothing is to dwell but righteousness. It will 
therefore be precisely the same with what we conceive to 
be expressed by the word heaven; and if under the first 
covenant this earth was to be converted intoa similar place, 
where, after a certain period, men should never marry nor 
be given in marriage, but enjoy what divines have called the 
beatific vision, we may confidently affirm, that, had the first 
covenant been faithfully observed, Adam and his posterity, 
after a sufficient probation, would all have been translated 
to some superior state or heaven. 

To fit them for that state, the gifts of divine grace seem 
to have been absolutely necessary. To them it was a state 
certainly supernatural, otherwise a God of infinite wisdom 
and perfect goodness would not, for a moment, have placed 
them in an inferior state. But to enable any creature, es- 
pecially such a creature as man, whom an ancient philoso- 
pher has justly styled (wor jupnrixor, to rise above its nature, 
foreign and divine aid is unquestionably requisite; and 
therefore, though we cannot persuade ourselves that the 
gifts of the Holy Ghost constituted that image of God in 
which man was originally made, we agree with Bishop Bull, 
that these gifts were bestowed on our first parents to enable 
them to fulfil the terms of the covenant under which they 
were placed. 

On the whole, we think it apparent from the portions of 
scripture which we have examined, that Adam and Eve 
were endued with such powers of body and mind as fitted 
them to exercise dominion over the other animals; that 
those powers constituted that image of God in which they 
are said to have been formed ; that they received by imme- 
diate revelation the first principles of all useful knowledge, 
and especially of that system which is usually called natural 
religion ; that they lived for some time with no other reli- 
gion, entitled to the natural rewards of piety and virtue, but 
all the while liable to death; that they were afterwards 
translated into Paradise, where they were placed under a 
new law, with the penalty of death threatened to the breach 
of it, and the promise of endless life if they should faithful- 
ly observe it ; and that they were endued with the gifts of 
the Holy Ghost, to enable them, if not wanting to them- 
selves, to fulfil the terms of that eovenant, which has been 
improperly termed the covenant of works, since it flowed 
from the ere grace of God, and conferred privileges on 
man to which the most perfect human virtue could lay no 
just claim. . 


Sect. 1V.—Of the Fall of Man. 


From the preceding account of the primeval state of man, 
it is evident that his continuance in the terrestrial paradise, 
together with all the privileges which he there enjoyed, 
were made to depend on his observance of one positive pre- 
cept. Every other duty incumbent on him, whether as re- 
sulting from what is called the law of his nature, or from 
the express command of his God, was as much his duty be- 
fore as after he was introduced into the garden of Eden ; 
and though the transgression of any law would undoubt- 
edly have been punished, it does not appear that a breach 
of the moral law, or of the commandment respecting the 
sanctification of the Sabbath-day, would have been pu- 
nished with death, whatever may be the import of that 
word in the place where it is first threatened. The 


' That there were such frequent communications, has been shown to be in the highest degree probable, by the late Dr. Law, bishop of 


Carlisle. 


spats 


See his Discourses on the several Dispensations of Revealed Religion. 
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appetite, she took of the fruit and did eat, and gave to her Theis 
husband with her, and he did eat. nl 
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Theology. punishment was denounced only against eating the fruit 
\wenp—~ of the tree of the knowledge of good and evil: For 


of 


“the Lord commanded the man saying, Of every tree 
of the garden thou mayest freely eat, but of the tree of the 
knowledge of good and evil thou shalt not eat of it ; for in 
the day that thou eatest thereof thou shalt surely die.” To 
the word death in this passage divines have affixed many and 
different meanings. By some it is supposed to import a 
separation of the soul and body, while the latter was to con- 
tinue in a state of conscious existence; by others, it is 
taken to imply annihilation, or a state without conscious- 
ness; by some, it is imagined to signify eternal life in tor- 
ments ; and by othersa spiritual and moral death, or astate 
necessarily subject to sin. In any one of these accepta- 
tions it denoted something new to Adam, which he could 
not understand without an explanation of the term; and 
therefore, as it was threatened as the punishment of only 
one transgression, it could not be the divine intention to 
inflict it on any other. 

The abstaining from a particular fruit in the midst of a 
garden abounding with fruits of all kinds, was a precept 
which at first view appears of easy observation ; and the 
penalty threatened against the breach of it was, in every 
sense, awful. The precept, however, was broken notwith- 
standing that penalty ; and though we may thence infer that 
our first parents were not beings of such absolute perfec- 
tion as by divines they have sometimes been represented, 
we shall yet find, upon due consideration, that the tempta- 
tion by which they were seduced, when taken with all its 
circumstances, was such as no wise and modest man will 
think himself able to have resisted. The short history of 
this important transaction we have in the third chapter of 
the book of Genesis, ver. 1-6. 

To our readers, on referring to this passage, the conver- 


Sect. V.—Immmediate Consequences of Adam’s Transgres- 
sion and Fall. 


The covenant, which, on the introduction of our first pa- 
rents into Paradise, their Creator was graciously pleased to 
make with them, having been broken by their violation of 
the condition on which they were advanced to that super- 
natural state, the historian tells us, that “ lest they should 
put forth their hand and take also of the tree of life and eat, 
and live for ever, the Lord God sent them forth from the 
garden of Eden, to till the ground from whence they were 
taken.” Had they been so sent forth without any farther 
intimation respecting their present condition or their future 
prospects, and if the death under which they had fallen was 
only a loss of consciousness, they would have been in pre- 
cisely the same state in which they lived before they were 
placed in the garden of Eden ; only their minds must now 


have been burdened with the inward sense of guilt, and 


they must have known themselves to be subject to death; 
of which, though not exempted from it by nature, they had 
probably no apprehension till it was revealed to them in the 
covenant of life which they had so wantonly broken. 

God did not however send them forth thus hopeless and 
forlorn from the Paradise of delights which they had so re- 
cently forfeited. He determined to punish them for their 
transgression, and at the same time to give them an oppor- 
tunity of recovering more than their lost inheritance. Call- 
ing therefore the various offenders before him, and inquir- 
ing into their different degrees of guilt, he began with pro- 
nouncing judgment on the serpent in terms which implied 
that there was mercy for man. ‘ And the Lord God said 
unto the serpent, Because thou hast done this, thou art 
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sation between the serpent and the woman must appear to cursed above all cattle, and above every beast of the field: | i 
begin abruptly ; and indeedit isnot possible toreconcile it with upon thy belly shalt thou go, and dust shalt thou eat all the i 


the natural order of a dialogue, or even with the common 


days of thy life; and I will put enmity between thee and 


rules of grammar, but by supposing the tempter’s question, the woman, and between thy seed and her seed: it shall ee 
“Yea, hath God said, ye shall not eat of every tree of the bruise thy head, and thou shalt bruise his heel.” 8 has 
garden ?” to have been suggested by something immediately That this sentence has been fully inflicted on the ser- “ 
preceding either in words or in significant signs. Eve had pent, no reasoning can be necessary to evince. Every spe- | pte ’ 
undoubtedly by some means or other informed the serpent cies of that reptile is more hateful to man than any ‘other te 
that she was forbidden to eat of the fruit on which he was terrestrial creature ; and there is literally a perpetual war ef th 
probably feasting ; and that information, whether given in between them and the human race. It is remarkable too, Bie 
words or in actions, must have produced the question with that the head of this animal is the only part which it is safe. enn 
which the sacred historian begins his relation of this fatal to bruise. His tail may be bruised, or even cut off, and he fel 
dialogue. We are told that the woman saw that the tree will turn with fury and death on his adversary ; batt the yt 
was good for food; that it was pleasant to the eyes, and a slightest stroke on the head infallibly kills him. That the st 
tree to be desired to make one wise; but all this she could serpent, or at least the greater part of serpents, go on their | i 
not have seen, had not the serpent eaten of its fruit in her pelly, every one knows; though it is said, that in some parts | at 
presence. In her walks through the garden, it might have of the east, serpents have been seen with wings, and others pad 
often appeared pleasant to her eyes ; but previously toexpe- with feet, and that these species are highly beautiful. If it 
rience she could not know but that its fruit was the most there be any truth in this story, we may suppose that these ate fi 
ae Se Bend eee ee it capable of con- walking and flying serpents have been suffered to retain he 

gel € serpent ate of it before her, and their original elegance, that mankind might see what the rise 
then extolled its’ virtues in rapturous and intelligible lan- whole race was before the curse was detGuncde on the playa 
guage, she would at once see that it was not destructive of tempter of Eve ; but it is certain that most of the species jive 
animal life, and naturally infer that it had very singular have neither wings nor feet, and that many of the wa {¥s | 


qualities. At the moment she was drawing this inference, 
it is probable that he invited her to partake of the delicious 
fruit, and that her refusal produced the conference before 
us. That she yielded to his temptation, nced excite no 
wonder ; for she knew that the serpent was by nature a 
brute animal, and if he attributed his speech to the virtues 
of a tree, she might infer, with some plausibility, that what 
had power to raise the brute mind to human, might raise 
the human to divine, and make her and her husband, ac- 
cording to the promise of the tempter, become as gods, 
knowing good and evil. 

Full of these hopes of raising herself to divinity, and not, 
as has sometimes been supposed, led headlong by a sensual 


poisonous of them live in burning deserts, where they have 
nothing to eat but the dust among which they crawl. 


Obs. 1. See Bochart, Hierozoicon, lib. i. cap. 4. Bruce's Travels, 

Obs. 2. To this degradation of the serpent, infidels have objected, 
that it implies the punishment of an animal which was incapable of 
guilt ; but this objection is founded in thoughtlessness and ignorance. 
The elegant form of any species of inferior animals adds nothing to the 
happiness of the animals themselves; the ass is probably as happy 
as the horse, and the serpent that crawls as he that flies. Fine pro- 
portions attract indeed the notice of man, and tend to impress upon 
his mind just notions of the wisdom and goodness of the Creator; 
but surely the symmetry of the horse, or the beauty of the peacock, 
is more properly displayed for this purpose, than the elegance of the 
instrument employed by the enemy of mankind. The degradation 
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of the serpent in the presence of our first parents must have served 
‘the best of purposes. If they had so little reflection as not yet to 
have discovered that he was only the instrument with which a more 
powerful being had wrought their ruin, they would be convinced, by 
the execution of this sentence, that the forbidden fruit had no power 
in itself to improve the nature either of man or of beast, But it is 
impossible that they could be so stupid as this objection supposes 
them. They doubtless knew by this time that some great and 
wicked spirit had actuated the organs of the serpent ; and that when 
elmity was promised to be put between its seed and the seed of the 
| woman, that promise was not meant to be fulfilled by serpents occa- 
sionally biting the heels of men, and by men in return bruising the 
heads of serpents, If such enmity, though it has literally taken 
place, was all that was meant by this prediction, why was not Adam 
| directed to bruise the head of the identical serpent which had de- 
jluded his wife? If he could derive any consolation from the exer- 
| cise of revenge, surely it would be greater from his revenging himself 
‘on his own enemy, than from the knowledge that there should be a 
perpetual warfare between his descendants and the breed of serpents 
through all generations. 
| We cannot doubt but that their gracious and merciful Creator 
would inform our first parents, that they had a powerful enemy ; 
‘that he was a rebellious angel capable of deceiving them in many 
Ways ; and that they ought therefore to be constantly on their guard 
_jagainst his wiles. They must have known that they were them- 
‘selves animated by something different from matter ; and when they 
found they were deceived by the serpent, they might surely, without 
any remarkable stretch of sagacity, infer that their malignant enemy 
had actuated the organs of that creature in a manner somewhat si- 
ilar to that in which their own souls actuated their own bodies. 
If this be admitted, the degradation of the serpent would convince 
them of the weakness of the tempter when compared with their 
Creator ; and confirm their hopes, that since he was not able to pre- 
serve unhurt his own instrument of mischief, he should not be able 
finally to prevail against them ; but that though he had bruised their 
“heels, the promised seed of the woman should at last bruise his 
head, and recover the inheritance which they had Jost. See Pro- 
PHECY. 


Having thus punished the original instigator to evil, the 
Almighty Judge turned to the fallen pair, and said to the 
oman, “I will greatly multiply thy sorrow and thy con- 
"ception: in sorrow thou shalt bring forth children ; and thy 
‘desire shall be to thy husband, and he shall rule over thee. 
‘yAnd unto Adam he said, Because thou hast hearkened unto 
he voice of thy wife, and hast eaten of the tree, of which I 
‘commanded thee, saying, Thou shalt not eat of it: cursed 
Ys the ground for thy sake; in sorrow shalt thou eat of it 
ull the days of thy life: Thorns also and thistles shall it 
bring forth unto thee, and thou shalt eat the herb of the 
field. In the sweat of thy face shalt thou eat bread, till thou 
return unto the ground ; for out of it wast thou taken: for 
dust thou art, and unto dust shalt thou return” 

Here is a terrible denunciation of toil and misery and 
death upon two creatures; who, being inured to nothing, 
ind formed for nothing but happiness, must have felt in- 
initely more horror from such a sentence, than we. who 
re familiar with death, intimate with misery, and “ born 
0 sorrow as the sparks fly upward,” can form any ade- 
juate conception of. The hardship of it seems to be ag- 
_ravated by its being severer than what was originally 
\hreatened against the breach of the covenant of life. It 
‘vas indeed said, “ In the day thou eatest thereof, thou shalt 
urely die ;” but no mention was made of the woman’s in- 
‘urring sorrow in conception, and in the bringing forth of 
shildren ; of the curse to be inflicted on the ground ; of its 
»ringing forth thorns and thistles instead of food for the use 
»fman ; and of Adam's eating bread in sorrow and the sweat 
f his face till he should return to the dust from which he 
vas taken. 

_ These seeming aggravations, however, are in reality in- 
|tances of divine benevolence. Adam and Eve were now 
Jubjected to death ; but in the sentence passed on the ser- 
jent, an obscnre intimation had been given them that they 
ere not to remain for ever under its power. It was there- 
‘pre their interest, as well as their duty, to reconcile them- 


Ives as much as possible to their fate; to wean their af- 
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fections from this world, in which they were to live only for Theology. 
atime; and to hope, with humble confidence, in the pro 


mise of their God, that, upon their departure from it, they 
should be received into some better state. To enable them 
to wean their affections from earth, nothing could more con- 
tribute than to combine sensual enjoyment with sorrow, 
and lay them under the necessity of procuring their means 
of subsistence by labour, hard and often fruitless. This 
would daily and hourly impress upon their minds a full con- 
viction that the present world is not a place fit to be an 
everlasting habitation; and they would look forward, with 
pious resignation, to death, as putting a period to all their 
woes. Had they indeed been furnished with no ground of 
hope beyond the grave, we cannot believe that the right- 
eous Judge of all the earth would have added to the pe- 
nalty originally threatened. That penalty they would 
doubtless have incurred the very day on which they fell ; 
but as they were promised a deliverance from the conse- 
quences of their fall, it was proper to train them up by se- 
vere discipline for the happiness reserved for them in a fu- 
ture state. 

After the passing of their sentence, the man and woman 
were turned out into the world, where they had formerly 
lived before they were placed in the garden of Eden; and 
all future access to the garden was for ever denied them. 
They were not, however, in the same state in which they 
originally were before their introduction into Paradise. 
They were now conscious of guilt, doomed to severe la- 
bour, liable to sorrow and sickness, disease and death. 


Secor. VI.—Remoter Consequences of the Fall. 


As all mankind are descended from Adam and Eve, all 
have become exposed to certain penal consequences of their 
transgression. It may seem indeed to detract from the 
moral attributes of God, to inflict misery on children for 
the sins of their parents ; but before any thing can be pro- 
nounced concerning the Divine goodness and Justice in the 
present case, we must know precisely how much we suffer 
in consequence of Adam’s transgression, and whether we 
have ourselves any share in that guilt which is the cause of 
our sufferings. 

That women would have had less sorrow in the bringing 
forth of children ; that we should have been subjected to 
less toil, and exempted from death, had our first parents 
not fallen from their paradisaical state, are truths incontro- 
vertible by him who believes the inspiration of the holy 
Scriptures ; but that mankind would in that state have been 
wholly free from pain and every bodily distress, is a propo- 
sition which is not to be found in the Bible, and which 
therefore no man is bound to believe. The bodies of Adam 
and Eve consisted of flesh, blood, and bones, as ours do; 
they were surrounded by material objects as we are; and 
their limbs were unquestionably capable of being fractured. 
That their souls should never be separated from their bo- 
dies while they abstained from the forbidden fruit, they 
knew from the infallible promise of him who formed them, 
and breathed into their nostrils the breath of life ; but that 
not a bone of themselves or of their numerous posterity 
should ever be broken by the fall of a stone or of a tree, 
they were not told, and had no reason to expect. Of such 
fractures, pain would surely have been the consequence ; 
though we have reason to believe that it would have been 
quickly removed by some infallible remedy, probably by 
the fruit of the tree of life. 

Perhaps it may be said, that if we suppose our first pa- 
rents or their children to have been liable to accidents of 
this kind in the garden of Eden, it will be difficult to con- 
ceive how they could have been preserved from death, as 
a stone might have fallen on their heads as well as on their 
feet, and have at once destroyed the principle of vitality. 
But this can be said only by him who knows little of the 
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weeny” are many animals which are suseeptible of pain, and yet not 


easily killed ; and man in Paradise might have resembled 
these. At any rate, we are sure that the omnipotent Crea- 
tor eould and would have preserved him from deatii; but 
we have no reason to believe that, by a constant miracle, 
he would have preserved him from every kind of pain. In- 
deed, if, under the first eovenant, mankind were in a state 
of probation, it is eertainly conceivable that some one indi- 
vidual of the numerous race might have fallen into sin, 
without actually breaking the covenant by eating the fruit 
of the tree of knowledge; and sueh a sinner would un- 
doubtedly have been punished by that God who is of purer 
eyes than to behold iniquity ; hut how punishment could 
have been inflicted on a being exempted from all possibi- 
lity of pain as well as of death, we confess ourselves unable 
to imagine. Remorse, which is the inseparable eonsequence 
of guilt, and constitutcs in our present state great part of 
its punishment, flows from the fearful looking for of judg- 
ment, which the sinner knows shall, in a future state, de- 
vour the adversaries of the gospel of Christ; but he, who 
could neither suffer pain nor death, had no cause to be 
afraid of future judgment, and was therefore not liable to 
the tortures of remorse. We conclude, therefore, that it 
is a mistake to suppose pain to have been introduced into 
the world by the fall of our first parents, or at least that the 
opinion contrary to ours has no foundation in the word of 
God. 

Death, however, was certainly introduced by their fall ; 
for the inspired apostle assures us, that in Adam all die, 
(Cor. xv. 22); and again, that through the offence of ONE 
muny are dead, (Rom. v. 15.) But concerning the full 
import of the word death in this place, and in the sentence 
pronouneed upon our first parents, divines hold opinions 
extremely different. Many contend, that it ineludes death 
corporal, spiritual or moral, and eternal; and that all man- 
kind are subjected to these three kinds of death, on account 
of their share in the guilt of the original transgression, 
which is nsually denominated original sin, and considered 
as the souree of moral evil. 

That all men are subjeeted to death corporal in consc- 
quenee of Adam’s transgression, is universally admitted 5 
hut that they are in any sense partakers of his guilt, and on 
that account subjeeted to death spiritual and eternal, has 
been very strenuously denied. To diseover the truth is of 
great importanee; for it is intimately conneeted with the 
Christian doctrine of redemption. We shall therefore 
state, with as much impartiality as we can, the arguments 
commonly urged on each side of this much agitated ques- 
tion. 

Those who maintain that all men sinned in Adam, gene- 
rally state their doctrine thus: “ The eovenant being made 
with Adam as a public person, not for himself only, but for 
his posterity, all mankind deseending from him by ordinary 
gencration, sinned in him, and fell with him in that first 
transgression ; whereby they are deprived of that original 
rightecusness in whieh he was ereated, and are utterly in- 
disposed, disabled, and made opposite to all that is spiri- 
tually good, and wholly inelined to all evil, and that conti- 
nually ; which is eommonly called original sin, and from 
which do proceed all aetual transgressions, so as we are by 
nature ehildren of wrath, bond-slaves to Satan, and justly 
liable to all punishments in this world and in that which is 
to eome, even to everlasting scparation from the eomfort- 
able presence of God, and to most grievous torments in 
soul and body, without intermission, in hell-fire tor ever.” 

What in this passage we are first to examine, is the sen- 
tence which affirms all mankind descending from Adam 
by ordinary generation, to have sinned in him and fallen 
with him in his first transgression ; the truth of whieh is at- 
tempted to be proved by various texts of holy Scripture. 


Thus, St.Paul says expressly, that “ by one man sin en- 
tered into the world, and death by sin; and so death pass- 
ed upon all men, for that all have sinned. But not as the 
offenee, so also is the free gift. For if, through the offence 
of one many be dead, much more the graee of God, and 
the gift of graee, which is by one man, Jesus Christ, hath 
abounded unto many ; and not as it was by one that sinned, 
so is the gift (for the judgment was by one unto condemna- 
tion); but the free gift is of many offenees unto justifica- 
tion. For if, by one man’s offence, death rcigned by one; 
mueh more they, who receive the abundance of graee and 
of the gift of righteousness, shall reign in life by one, Jesus 
Christ. Therefore as by the offence of one, judgment eame 
upon all men to condemnation; even so, by the righteous- 
ness of one, the free gift came upon all men to justifieation 
of life. For as by one man’s disobedience many were made 
sinners; so by the obedience of one shall many be made 
righteous.” (Rom. v. 12, 15-20.) In this passage the 
apostle assures us, that all upon whom death has passed 
have sinned; but death has passed upon infants, who could 
not commit actual sin. Infants therefore must have sinned 
in Adam, sinee death has passed upon them; for death “is 
the wages only of sin.” He tells us likewise, that by the 
offence of one, judgment came upon all men to eondemna- 
tion; and therefore since the righteous Judge of heaven and 
earth never condemns the innoeent with the wieked, we 
must conclude, that all men partake of the guilt of that of- 
fence for whieh judgment eame upon them to condemna- 
tion. These eonclusions are eonfirmed by his saying ex- 
pressly, that “by one man’s disobedience many (2. e. all 
mankind) were made sinners ;” and elsewhere (Rom. ii. 10. 
and Eph. ii. 1, 3), that “there is none righteous, no nol 
one;” and that his Ephesian eonverts “ were dead in tres- 
passes and sins, and were by nature children of wratli even 
as others.” The same doctrine, it is said, we arc taught by 
the inspired writers of the Old Testament. Thus Job, ex- 
postulating with God for bringing into judgment with him 
sueh a creature as man, says, “ Who ean bring a clean 
thing out of an unclean? Not one.” And Eliphaz, reprov- 
ing the patient patriarch for what he deemed presumption, 
asks, (Job xiv. 4. and xv. 14), “ What is man that he should 
be clean, or he who is born of a woman that he should be 
rightcous?” From these two passages it is plain, that Job 
and his unfeeling friend, though they agreed in little else, 
admitted as a truth unquestionable, that man inherits from 
his parents a sinful nature, and that it is impossible for any 
thing born of a woman by ordinary generation io be right- 
eous. The Psalmist speaks the very same language, when 
aknowledging his transgressions, he says, (Psalm ii. 5), 
“ Behold I was shapen in iniquity, and in sin did my mo- 
ther eonceive me.” 

Having thus proved the fact, that all men are made sin- 
ners by Adam’s disobcdience, the divines who embrace this 
side of the question, proeced to inquire how they can be 
partakers in guilt which was incurred so many ages before 
they were born. It cannot be by imitation ; for infants, 
according to them, are involved in this guilt before they be 
capable of imitating any thing. Neither do they admit that 
sin is by the apostle put for the consequences of sin, and 
many said to be made sinners by one.anan’s disobedience, 
because by that disobedience they were subjected to death, 
which is the wages of sin. ‘This, which they call the doc 
trine of the Arminians, thcy affirm to be contrary to the 
whole seope and design of the context ; as it confounds t- 
gether sin and dcath, whieh are there represented, the one 
as the cause, and the other as the effeet. It likewise eX 
hibits the apostle reasoning in such a manner as would, in 
their opinion, disgrace any man of common seuse, and much 
more an inspired writcr ; for then the sense of these words, 
“¢ Death hath passed upon all men, for that all have sinned,” 
must be, death has passed upon all men, because it hath 
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. passed upon all men; or, all men are obnoxious to death, 
beeause they are obnoxious tu death. The only way, there- 


219 
it follows, that all men are made sinners only through the Theology. 
imputation of Adanr’s disobedience. on 


fore, continue they, in which Adam’s posterity can be made 
sinners through his disobedience, is by the IMpuTATION of 
his disobedience to them ; and this imputation is not to be 
considered in a moral sense, as the action of a man com- 
mitted by himself, whether good or bad, is reckoned to 
him as his own ; but in a forensic sense, as when one man’s 
_ debts are in a legal way placed to the account of another. 
Of this we have an instance in the apostle Paul, who said 
to Philemon concerning Onesimus, “ If he hath wronged 
thee, or oweth thee any thing, (éddAoyer) impute it to me,” 
or place it to my account. And thus the posterity of 
Adam are made sinners by his disobedience; that being 
imputed to them and placed to their account, as if it had 
been committed by them personally, though it was not. 

Some few divines of this school are indeed of opinion, 
that the phrase, “ By one man’s disobedience many were 
made sinners,” means nothing more than that the posterity 
of Adam, through his sin, derive from him a corrupt nature. 
But though this be admitted as an undoubted truth, the 
more zealous abettors of the system contend, that it is not 
the whole truth. “ It is true,” say they, “that all men are 
made of one man’s blood, and that blood tainted with sin ; 
and so a clean thing cannot be brought out of an unclean. 
What is born of the flesh is flesh, carnal and corrupt: every 
man is conceived in sin, and shapen in iniquity ; but there 
is a difference between being made sinners, and becoming 
sinful. The one respects the guilt, the other the pollution 
of nature; the one is previous to the other, and the foun- 
dation of it. Men receive a corrupt nature from their im- 
mediate parents; but they are made sinners, not by any 
act of their disobedience, but only by the imputation of the 
sin of Adam.” 

To illustrate this doctrine of imputed sin, they observe, 
that the word xatecrabyoay, used by the apostle, signifies 
constituted in a judicial way, ordered and appointed in the 
dispensation of things that so it should be; just as Christ 
was made sin or a sinner by imputation, or by that consti- 
tution of God which laid upon him the sins of all his peo- 
ple, and dealt with him as if he had been the guilty person. 
That this is the sense of the passage, they argue further 
from the punishment inflicted on men for the sin of Adam. 
The punishment threatened to that sin was death ; which 
includes death corporal, moral, and eternal. Corporal death, 
say they, is admitted by all to be suffered on account of the 
sin of Adam; and if so, there must he guilt, and that guilt 
made over to the sufferer, which can be done only by zm- 
putation. <A moral death is no othcr than the loss of the 
image of God in man, which consisted in righteousness and 
holiness ; and particularly it is the loss of original right- 
eousness, to which succeeded unrighteousness and unholi- 
ness. It is both a sin and a punishment for sin ; and since 
it comes on all men as a punishment, it must suppose pre- 
ceding sin, which can be nothing but Adam's disobedience, 
the guilt of which is made over to his posterity by «mputa- 
tion. ‘This appears still more evident from the posterity of 
Adam being made liable to eternal death in consequence 
of his transgression ; for the wages of sin is death, even 
death eternal, which never can be inflicted on guiltless per- 
sons. But from the passage before us we learn, that “ by 
the offence of one judgment came upon all men to condem- 
nation ;” and therefore the guilt of that offence must be 
reckoned to all men, or they could not-be justly condem- 
ned for it. That Adam's sin is imputed to his posterity, ap- 
pears not only from the words, “ by one man’s disobedience 
Many were made sinners ;” but likewise from the opposite 
clause, “so by the obedience of one shall many be made 
righteous ;” for the many ordained to eternal life, for whom 
Christ died, are made righteous, or justified, only, through 
the imputation of his righteousness to them ; and therefore 


To this doctrine it is said to be no objection that Adam’s 
posterity were not in being when his sin was committed ; 
for though they had not then actnal being, they had yet a 
virtual and representative one. ‘They were in him both 
seminally and federally, and sinned in him, (Rom. v. 12); 
just as Levi was in the loins of Abraham, and paid in him 
tithes to Melchizedec, (Heb. vii. 9, 10.) From Adam 
they derive a corrupt nature; but it is only from him, as their 
federal head, that they derive a share of his guilt, and are 
subjected to his punishment. That he was a federal head 
to all his posterity, the divines of this school think evident 
from his being called a figure of Christ, (Rom. v. 14); and 
the first Adam described as natural and earthly, in contra- 
distinction to Christ the second Adam, described as spiritual 
and the Lord from heaven; and from the punishment 
threatened against his sin being inflicted not on himself 
only, but on all his succeeding offspring. He could not be 
a figure of Christ, say they, merely as a man; for all the 
sons of Adam have been men as well as he, and in that 
sense were as much figures of Christ as he ; yet Adam and 
Christ are coustantly contrasted, as though they had been 
the only two men that ever existed, because they were the 
only two heads of their respective offspring. He could not 
be a figure of Christ on account of his extraordinary pro- 
duction ; for though both were produced in ways uncom- 
mon, yet each was brought into the world in a way pecu- 
liar to himself. The first Adam was formed of the dust of 
the ground ; the second, though not begotten by a man, 
was born of awoman. They did not therefore resemble 
each other in the manner of their formation, but in their 
office as covenant-heads ; and in that alone the comparison 
between them is exact. 

Nor have any of the posterity of Adam, it is said, reason 
to complain of such a procedure. Had he stood in his in- 
tegrity, they would have been, by his standing, partakers of 
all his happiness ; and therefore should not murmur at re- 
ceiving evil through his fall. If this do not satisfy, let it 
be considered, that since God, in his infinite wisdom, thought 
proper that men should have a head and representative, in 
whose hands their good and happiness should be placed, 
none conld be so fit for this high station as the common pa- 
rent, made after the image of God, so wise, so holy, just, 
and good. Lastly, to silence all objections, let it be remem- 
bered, that what God gave to Adam as a federal head, re- 
lating to himself and his posterity, he gave as the Sovereign 
of the universe, of whom no created being has a right to ask, 
“What dost thou?” (See Gill's Body of Divinity.) 

Such are the consequences of Adam’s fall, and such the 
doctrine of original sin, as maintained by the more rigid 
followers of Calvin. That great reformer, however, was 
not the author of this doctrine. It had been taught so early 
as in the beginning of the fifth century, by St. Augustin, 
the celebrated bishop of Hippo; and the authority of that 
father had made it more or less prevalent in both the 
Greek and Roman churches long before the Reformation. 
Calvin was indeed the most eminent modern divine by 
whom it has been held in all its rigour; and it consti- 
tutes one great part of that theological system, which, 
from being taught by him, is now known by the name of 
Calvinism. 

But if it was as Sovereign of the universe that God gave 
to Adam what he received in Paradise rclating to himself 
and his posterity, Adam could in no sense of the words be 
a federal head ; because, upon this suppcsition, there was 
no covenant. The Sovereign of the universe may unques- 
tionably dispense his benefits, or withhold them, as seems 
expedient to his infinite wisdon1; and none of his subjects 
or creatures can have a right to say to him, “ What dost 
thou?” But the dispensing or withholding of benefits is a 
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Theology. transaction very different from the entering into covenants ; 
—\y~" and a judgment of it is to be formed on very different prin- 


ciples. Every thing around us proelaims that the Sovereign 
of the universe is a being of perfeet benevolence ; but, say 
the disciples of the sehool now under eonsideration, the 
dispensation given to Adam in Paradise was so far from be- 
ing the offspring of benevolenee, that, as it is understood 
by the followers of Calvin, it cannot possibly be reconeiled 
with the eternal laws of equity. The self-existent and all- 
sufficient God might or might not have created such a be- 
ing as man; and in either ease there would have been no 
reason for the question “ What dost thou?” But as soon 
as he determined to create him capable of happiness or mi- 
sery, he would not have been either benevolent or just, if 
he had not plaeed him in a state where, by his own exer- 
tions, he might, if he chose, have a greater share of happi- 
ness than of misery, and find his existenee, upon the whole, 
a blessing. They readily acknowledge, that the existenee 
of any created being may be of longer or shorter duration, 
aeeording to the good pleasure of the Creator; and there- 
fore they have no objection to the apostolic doctrine, that 
“in Adam all die ;” for immortality being not a debt, but 
a free gift, may be bestowed on any terms, and with perfect 
justice withdrawn when those terms are not eomplied with. 
Between death, however, as it implies a loss of conscious- 
ness, and the extreme misery of eternal life in torments, 
there is an immense difference. To death all mankind 
might justly be subjected through the offence of one; be- 
cause they had originally no elaim to be exempted from it, 
though that one and they too had remained for ever inno- 
cent ; but eternal life in torments is a punishment which a 
God of justice and benevolence can never inflict but upon 
personal guilt of the deepest die. That we ean personally 
have ineurred guilt from a crime committed some thousands 
of years before we were born, is impossible. It is indeed 
a notion as eontrary to reason as to common sense ; for the 
apostle expressly informs us, (1 John iii. 4), “that sin is 
the transgression of some law ;” and the sin of Adam was 
the transgresion of a law which it was never in our power 
either to observe or to break. Another apostle (Rom. iv. 
15) assures us, that “ where no law is, there is no trans- 
gression ;” but there is now no law, nor has been any these 
five thousand years, forbidding mankind to eat of a parti- 
cular fruit ; for, according to the Calvinists themselves, 
(Gill’s Body of Divinity, book iii. ch. 10.) Adam had no 
sooner committed his first sin, by which the covenant with 
him was broken, than he ceased to be a covenant-head. 
This law given him was no more ; the promise of life by it 
eeased ; and its sanction, death, took plaee. But if this be 
so, how is it possible that his unborn posterity should be 
under a law whieh had no existenee, or that they should be 
in a worse state in consequence of the eovenant being bro- 
ken, and its promise having ceased, than he himself was be- 
fore the covenant was first made? He was originally a 
mortal being, and was promised the supernatural gift of im- 
mortality on the single condition of his abstaining from the 
fruit of the tree of knowledge of good and evil. From that 
fruit he did not abstain; but by eating it fell back into his 
natural state of mortality. Thus far it is admitted that his 
posterity fell with him; for they have no elaim to a super- 
natural gift which he had forfeited by his transgression. 
But we cannot admit, say the divines of this sehool, that 
they fell into his guilt; for to render it possible for a man 
to incur guilt by the transgression of a law, it is neeessary 
not only that he have it in his power to keep the law, but 
also that he be capable of transgressing it by a voluntary 
act. But surely no man could be eapable of voluntarily 
eating the forbidden fruit five thousand years before he him- 
self or his volitions existed. The followers of Calvin think 
it a sufficient objection to the doetrine of transubstantia- 
tion, that the same numerical body cannot be in different 


places at the same instant of time. But this ubiquity of 7) 
body, say the Remonstrants, is not more palpably absurd, 


than the supposition that a man could exert volitions before 
he or his will had any existence. 

Nor will the introduetion of the word imputation into 
this important question remove a single diffieulty. For what 
is it that we mean by saying that the sin of Adam is imputed 
to his posterity? Is the guilt of that sin transferred from 
him to them? So surely thought Dr. Gill, when he said 
that it 7s made over to them. But this is the same absur- 
dity as the making over of the sensible qualities of bread 
and wine to the internal substance of the Saviour’s bod 
and blood. This imputation either found the posterity of 
Adam guilty of his sin, or it made them so. It could not 
find them guilty for the reason already assigned, as well as 
because the apostle says expressly, that for the offence of 
one judgment came upon all men, whieh would not be true 
had all offended. It could not make them guilty ; for this 
reason, that if there be in physics or metaphysics a single 
truth self-evident, it is, that the numerieal powers, actions, 
or qualities of one being eannot possibly be transferred to 
another, and be made its powers, actions, or qualities. Dif- 
ferent beings may in distant ages have qualities of the same 
kind ; but as easily may 4 and 3 be made equal to 9, as two 
beings be made to have the same identieal quality. In 
Scripture we nowhere read of the actions of one man being 
imputed to another. “ Abraham,” we are told, “ believed in 
God, and it was counted to him for righteousness ;” but it 
was his own faith, and not the faith of another man, that was 
so counted. “ To him that worketh not, but believeth, his 
faith (not another’s) is imputed for righteousness.” And of 
our faith in him that raised Christ from the dead, it is said, 
that “ it shall be imputed, not to our fathers or our children, 
but to us for righteousness.” 

When this phrase is used with a negative, not only is 
the man’s own personal sin spoken of, but the non-imputa- 
tion of that sin means nothing more but that it brings not 
upon the sinner condign punishment. Thus when Shemei 
“said unto David, Let not my lord impute iniquity unto 
me;” it could not be his meaning that the king should not 
think that he had offended; for with the same breath he 
added, “ Neither do thou remember that which thy servant 
did perversely, the day that my lord the king went out of 
Jerusalem, that the king should take it to his heart. For 
thy servant doth know that I have sinned.” Here he plainly 
eonfesses his sin, and declares, that by entreating the king 
not to ¢mpute it to him, he wishes only that it should not 
be so remembered as that the king should take it to heart, 
and punish him as his perverseness deserved. When there- 
fore it is said, (2 Cor. v. 19,) that “ God was in Christ re- 
conciling the world to himself, not imputing to them their 
iniquities,” the meaning is only, that for Christ’s sake, he was 
pleased to exempt them from the punishment due to their 
sins. In like manner, when the prophet, foretelling the 
sufferings of the Messiah, says, that “the Lord laid on him 
the iniquity of us all,” his meaning cannot be, that the Lord 
by imputation made his immaeulate Son guilty of all the 
sins that men have ever committed; for in that case it 
would not be true that the “just suffered for the unjust,” 
as the apostle expressly teaches, (1 Peter iii. 28); but the 
sense of the verse must be, as Bishop Coverdale translated 
it, “through him the Lord pardoneth all our sins” This 
interpretation is countenanced by the ancient version of 
the Seventy, cat Kupios mapedaxev durov ras dpaprtiats jpov: 
words which express a notion very different from that of 
imputed guilt. The Messiah was, without a breach of jus- 
tice, delivered for sins of which he had voluntarily offered 
to pay the penalty; and St. Paul might have been justly 
eharged by Philemon with the debts of Onesimus, which 
he desired might be plaeed to his account. Had the apostle, 
however, expressed no such desire, surely Philemon could 
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- by no deed of his have made him liable for debts contracted 
by another; far less could he by imputation, whatever that 
word may mean, have made him virtually concur in the con- 
tracting of those debts. He could not have been justly sub- 
jected to suffering without his own consent; and he could 
not possibly have been made guilty of the sins of those for 
whom he suffered. 

The doctrine of imputed guilt, therefore, as understood 
by the Calvinists, is, in the opinion of their opponents, with- 
out foundation in Scripture, and contrary to the nature of 
_ things. It is an impious absurdity, say they, to which the 


_ men were in Adam both seminally and federally, and sinned 
in him, as Levi paid tithes to Melchizedec in the loins of 


4 
t mind can never be reconciled by the hypothesis, that all 


) Abraham. The apostle, when he employs that argument 


to lessen in the minds of his countrymen the pride of birth 
and the lofty opinions of their priesthood, plainly intimates, 
that he was using a bold figure, and that Levi’s paying tithes 
is not to be understood in a strict and literal sense. ‘ Now 
consider,” says he, “how great this man was, unto whom even 
| the patriarch Abraham gave the tenth of the spoils. And, 
| I may so say, Levi also, who receiveth tithes, paid tithes 
‘in Abraham: for he was yet in the loins of his father when 
Melchizedec met him.” This is a very good argument to 
prove that the Levitical priesthood was inferior in dignity 
to that of Melchizedec; and by the apostle it is employed 
_ for no other purposc. Levi could not be greater than Abra- 
ham, and yet Abraham was inferior to Melchizedec. This 
_ is the whole of St. Paul’s reasoning, which lends no support 
_to the doctrine of original sin, unless it can be shown that 
Levi and all his descendants contracted from this circum- 
stance such a strong propensity to the paying of tithes, as 
made it a matter of extreme difficulty for them, in every 
subseqent generation, to comply with that part of the divine 
law which constituted them receivers of tithes. That all 
men were seminally in Adam, is granted; and it is likewise 
» granted that they may have derived from him, by ordinary 
| generation, diseased and enfecbled bodies: but it is as im- 
possible to believe that moral guilt can be transmitted from 
father to son by the physical act of generation, as to con- 
ceive a scarlet colour to be a cube of marble, or the sound 
of a trumpet a cannon ball. That Adam was as fit a per- 
son as any other to be entrusted with the good and happi- 
ness of his posterity, may be true; but there is no fitness 
_ whatever, according to the Arminians, in making the ever- 
lasting happiness or misery of a whole race depend upon 
the conduct of any fallible individual. “ That any man 
should so represent me,” says Dr. Taylor, (Doctrine of Ori- 
ginal Sin, part iii.) “ that when he is guilty, Iam to be 
reputed guilty; when he trangresses, I am to be account- 
able and punishable for his transgression; and this before 
I was born, and consequently before I am in any capacity 
of knowing, helping, or hindering, what he doth; all this 
every one who useth his understanding must clearly sec to 
be false, unreasonable, and altogether inconsistent with the 
truth and goodness of God.” And that no such appoint- 
‘ment ever had place, he endeavours to prove, by showing 
that the texts of Scripture upon which is built the doctrine 
of Calvinists respecting original sin, will each admit of a 
very different interpretation. 
One of the strongest of these texts is Romans v. 19, 
which we have already quoted, and which our author thus 
explains. He observes, that the apostle was a Jew, fami- 
liarly acquainted with the Hebrew tongue; that he wrote 
his epistle as well for the use of his own countrymen re- 
siding in Rome, as for the benefit of the Gentile converts; 
‘and that though he made use of the Greek language, as 
most generally understood, he frequently employed idioms. 
‘Now it is certain that the Hebrew words mxNun and py, 
‘‘sin and iniquity,” are frequently used in the Old Testa- 
“Ment to signify suffering, by a figure of speech which puts 
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the effect for the cause; and it is surely more probable, that Theology. 
in the verse under consideration, the apostle used the cor- ™\—~= 


responding Greek word auaprodor in the Hebrew sense, than 
that he meant to contradict what he had said in the former 
verse, by teaching that all men were made guilty of an act 
of disobedience committed thousands of years before the 
majority of them had any being. In the preceding verse 
he says, “ that by the offence of one, judgment came upon 
all men to condemnation.” But this cannot be true, if by 
that offence all men were made sinners; for then judgment 
must have come upon each for his own share in the origi- 
nal disobedience. “ Any one may see,” says Dr. Taylor, 
“that there is a vast difference between a man’s making 
himself a sinner by his own wickcd act, and his being made 
a sinner by the wicked act of another. In the latter case, 
he can be a sinner in no other sense but ashe is a sufferer ; 
just as Lot would have been made a sinner with the Sodo- 
mites, had he been consumed in the iniquity of the city, 
(Gen. xix. 153) and as the subjects of Abimelech would 
have been made sinners, had he, in the integrity of his heart, 
committed adultery with Abraham’s wife. (Gen. xx.) That 
the people of Gerar could have contracted any real guilt 
from the adultery of their sovereign, or that he, by lying 
with a woman whom he had reason to believe to be not the 
wife but the sister of another man, would have incurred 
all the moral turpitude of that crime, are positions which 
cannot be maintained. Yet he says, that Abraham had 
brought upon him and on his kingdom a great sin; though 
it appears, from comparing the 6th verse with the 17th and 
18th, that he had not been brought under sin in any other 
sense than as he was made to suffer for taking Sarah into 
his house. In this sense, ‘ Christ, though we are sure that 
he knew no sin, was made sin for us, and numbered with 
the transgressors,’ because he suffered death for us on the 
cross; and in this sense it is true, that by the disobedience 
of Adam all mankind were made sinners, because, in con- 
sequence of his offence, they were by the judgment of God 
made subject to death.” 

But it may be thought that this interpretation of the 
word sin and sinners, though it might perhaps be admitted 
in the 19th verse, cannot be supposed to give the apostle’s 
real meaning, as it would make him employ in the 12th 
verse an absurd argument, which has been already noticed. 
But it may perhaps be possible to get quit of the absurdi- 
ty, by examining the original text instead of our translation. 
The words are, xat dvtws its mavras avipwrous 6 bavatos 
Supdber, € @ mavres iaprov. In order to ascertain the real 
sense of these words, the first thing to be done is to dis- 
cover the antecedent to the relative ¢. Our translators 
seem to consider it as used absolutely without any antece- 
dent; but this is inaccurate, ag it may be questioned whether 
the relative was ever used in any language without an an- 
tecedent either expressed or understood. Accordingly, the 
Calvinist critics, and even many Remonstrants, consider 
évos dv@pwmev in the beginning of the verse as the antece- 
dent to » in the end of it, and translate the clause under 
consideration thus: “ And so death hath passed upon all 
men, in whom (viz. Adam) all have sinned.” @avaros, how- 
ever, stands much nearer to # than dvdpwmov; and being of 
the same gender, ought, we think, to be considered as its real 
antecedent; but if so, the clause under consideration should 
be thus translated: “ and so death hath passed upon all men, 
unto whichf all have sinned,” or, as the Arminians explain 
it, have suffered. If this criticism be admitted as just, é¢ 
@ must be considered as standing here under particular em- 
phasis, denoting the utmost length of the consequences of 
Adam’s sin;* as if the apostle had said, “so far have the 
consequences of Adam’s sin extended, and spread their in- 
fluence among mankind, introducing not only a curse upon 
the earth, and sorrow and toil upon its inhabitants, but even 
DEATH, UNIVERSAL DEATH, in every part, and in all ages 
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Theology. of the world.” His words, say the Remonstrants, will un- 
“~~ questionably bear this sense; and it is surely much more 


probable that it is their true sense, than that an inspired 
writer should have taught a doctrine subversive of all our 
notions of right or wrong, and which, if really embraced, 
must make us incapable of judging when we are innocent 
and when guilty. 

f That éar, when construed with a dative case, often signifies to or 
unto, is known to every Greek scholar, Thus én’ évdogca ddos, 
the way to fume, (Lucian.) Kakxoupyos éx. +@ Savar@, a criminal 
unto death, (Demosth.) ’Emt Oavat@ ovddaBew, to carry to death 
or execution, (Isoc.) ‘Ypeus én’ eAevdepta exdnOnrs, ye have been called 
to liberty, (Gal. v. 13.) KrioOevres év Xpiot "Inoov ému épyots 
dryabors, created in Christ Jesus unto good works, (Ephes. ii. 10.) 
See also 1 Thes. iv. 7; 2 Tim. ii. 14; and many other places of 
the New Testament. 

®’E@ o has likewise this import, denoting the terminus ad quem in 
Phil. iii. 12, and iv. 10. 

When the apostle says that there is none righteous, no not 
one, he gives us plainly to understand that he is quoting 
from the 14th Psalm; and the qucstion first to be answered 
is, In what sense were these words used by the Psalmist? 
That they were not meant to include all the men and wo- 
men then living, far less all that have ever lived, is plain 
from the fifth verse of the same Psalm, where we are told 
that those wicked persons “ were in great fear, because God 
was in the congregation of the righteous.” There was then, 
it seems, a congregation of righteous persons, in opposition 
to those called the children of men, of whom alone it is said 
that there was none that did good, no not one. The truth 
is, that the persons of whom David generally complains in 
the book of Psalms, constituted a strong party disaffected 
to his person and government. That faction he describes 
as prond and oppressive, as devising mischief against him, 
as violent men continually assembling for war. He styles 
them his eremtes; and sometimes characterizes them by 
the appellation which was given to the apostate descen- 
dants of Cain before the deluge. Thus in the 57th Psalm, 
which was composed when he fled from Saul to the cave in 
which he spared that tyrant’s lifc, he complains—“ I lie 
among them that are set on fire,even the sONSOF MEN, whose 
teeth are spears,” &c.; and again, in the 58th Psalm, he 
says, “ Do ye indeed speak righteousness, O congregation? 
Do ye judge uprightly, O ye sons of men?” By comparing 
these texts with 1 Sam. xxvi. 19, it will appear evident that 
by the SONS OF MEN mentioned in them, he meant to cha- 
racterize those enemies who exasperated Saul against him. 
Now it is well known, that there was a party adhering to 
the interests of the house of Saul, which continued its en- 
mity to David during the forty years of his reign, and joined 
with Absalom in rebellion against him only eight years be- 
fore his death. But it is the opinion of the most judicious 
commentators, that the 14th Psalm was composed during 
the rebellion of Absalom; and therefore it is surely much 
more probable, that by the ehildren of men, of whom it is 
said there is “ none that doth good, no not one,” the in- 
spired poet meant to characterize the rebcls, than that he 
should have directly contradicted himself in the compass of 
two sentences succeeding each other. Had he indeed known 
that all the ‘children of men, as descending from Adam, 
“ are utterly indisposed, disabled, and made opposite to all 
that is spiritually good, and wholly and continually inclined 
to all evil,” he could not, with the least degree of consis- 
tency, have represented the Lord as “looking down from 
heaven upon them, to see if there were any that did under- 
stand and seek after God;” but if by the children of men 
was meant only the rebel faction, this scenical representa~ 
tion is perfectly consistent, as it was natural to suppose that 
there might be in that faction some men of good principles 
misled by the arts of the rebel chiefs. 

Having thus ascertained the sense of the words as ori- 


ginally used by the Psalmist, the Arminian proceeds to in- The 
quire for what purpose they were quoted by the apostle ; 
and in this inquiry he seems to find nothing dificult. The 
aversion of the Jews from the admission of the Gentiles 
to the privileges of the gospel, the high opinion which they 
entertained of their own worth and superiority to all other 
nations, and the strong persuasion which they had that a 
strict obedience to thcir own law was sufficient to justify 
them before God, are facts universally known; but it was 
the purpose of the apostle to prove that all men stood in 
need of a Redeemer, that Jews as well as Gentiles had been 
under the dominion of sin, and that the one could not in 
that respect claim any superiority over the other. He be- 
gins his epistle, therefore, with showing the extreme de- 
pravity of the heathen world; and having madc good that 
point, he proceeds to prove, by quotations from the books of 
Psalms, Proverbs, and Isaiah, that the Jews were in no- 
wise better than they, that every mouth might be stopped, 
and all the world become guilty, or insufficient for their 
own justification before God. 

The next proof brought by the Calvinists in support of 
their opinion, that all men derive guilt from Adam by or- 
dinary generation, is that text in which St. Paul says that 
the Ephesians “ were by nature children of wrath even as 
others.” ‘To this their opponents reply, that the doctrine of 
original sin is in this verse, as in the last quoted, counte- 
nanced only by our translation, and not by the originat 
Greek as understood by the ancient fathers of the Christian 
church, who were greater masters of that language than 
we. The words are kat jyer rexva dvoee dpyns: in which it 
is obvious, that rexva, though in its original sense it signi- 
fies the genuine children of parents by natural generation, 
cannot be so understood here; because no man was ever be- 
gotten by, or born of, the abstract notion wrath. It must 1 
therefore be used figuratively; and in other places of scrip- 1) 
ture it often denotes a close relation to any person or thing. | gg 
Thus we read of the children of God, of the kingdom, the 
resurrection, wisdom, light, obedienee, and peace; whence tt 
it is concluded, that by the children of wrath are meant | 
those who are liable to punishment or rejection. And be- 
cause there were in those days some children, in a lower if 
and less proper sense, by adoption, and others, ina higher = || _ 
and more proper sense, by natural generation, of whom the at 
relation of the latter to their parents was much closer than 
that of the former; the apostle tells the Ephesians, that they a f 
were by nature children of wrath, to convince them that I 
they were really liable to it by the strictest and closest re- 
lation possible. That the word ¢voe here is of the same 1} 
import with really or truly, and that it does not signify what 
we mean by nature in the proper sense of that word, the | 
ancient fathers are generally agreed, (see Hammond and 
Whitby on the text, and Suidas on the word g¢vcer); and 
that the modern Greeks, who still speak a dialect of the 
noble language of their ancestors, understand the word | 
in the same sense, is apparent from their version of the text 
before us. In the most correct and elegant edition of the 
New Testament in their vernacular tongue, the words un- | 
der consideration are thus rendered; xat fvotka jpac bay rexva i 
dpyns cay cat 6t Aourot, where it is impossible that ¢vova 
can signify zatural, otherwise the apostle will be made to 1} 
say, not that we are by nature derived from Adami liable to | 
wrath, but that we were naturally begotten by wrath in the 7 
abstract. For taking the word guve in the sense of really 
or éruly, both the ancient and modern Greeks appcar in- { 
deed to have the authority of St. Paul himself; who, writing ‘q 
to Timothy, calls him ynctov rexvov, “ his true or genuine | 
son;” not to signify that he was the child of the apostle by | 
natural generation, but that he was closely related to him | 
in the faith to which St. Paul had converted him. That | 
the word rexva duce dpyns can signify nothing but truly or 
really relations to wrath, is still further evident from the 
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: Wy. ground assigned of that relation. Itis not the sin of Adam, 


or the impurity of natural generation, “ but the trespasses 
and sins in which the Ephesians in time past walked, ac- 
cording to the course of the world, according to the power 
of the prince of the air,” the spirit that at the time of the 
apostle’s writing “ workcd in the children of disobedience.” 
Surely no man can suppose that the Ephesians at any time 
past walked in Adam’s trespass and sin, or that the prince 
of the power of the air temptcd them to eat the forbidden 
fruit. 

Having thus commented on the principal texts which are 
cited from the New Testament to prove the doctrine of ori- 
ginal sin, the Arminians treat those which'are quoted from 
the Old Testament, in support of the same doctrine, with 
much less ceremony. ‘Thus, when Job says, ‘“‘ who can 
bring a clean thing out of an unclean? Not one,” he is 
speaking, say they, not of the pravity of our nature, but of 
its frailty and weakness, of the shortness and misery of hu- 
man life. The sentence is proverbial; and as it is used on- 
ly to signify, that nothing can be more perfect than its ori- 
ginal, it must, whenever it occurs, be understood according 
to the subject to which it is applied. ‘That in the place 
under cansideration it refers to our mortality, they think 
plain from the context; and Dr. Taylor adds, (Scripture 
Doctrine, part ii.), with some plausibility, that if the words 
refer to the guilt which we are supposed to derive from 
Adam, they will prove too much to serve the common 
scheme of original sin. They will prove that our natural 
and inherent pravity, so far from rendering us fit objects of 
wrath, may be urged as a rcason why God should not even 
bring us into judgment; for the patriarch’s whole expostu- 
lation runs thus, “ Dost thou open thine eyes upon such a 
one, and bringest me into judgment with thee? Who can 
bring a clean thing out of an unclean ?” 

The other text, quoted from the same book, they think 
still less to the purpose; for Eliphaz is evidently contrast- 
ing the creature with the Creator; in comparison with whom, 
he might well say, without alluding to original guilt, “ what 
is man, that he should:be clean? and he who is born of a 
woman, that he should be righteous? Behold he putteth no 
trust in his saints; yea, the heavens are not clean in his sight. 
How much more abominable and filthy is man, who drinketh 
iniquity like water?” He does not say, who derives by birth 
an iniquitous nature; for he knew well, that as we are born, 
we are the pure workmanship of God, “ whose hands have 
fashioned and formed every one of us;” but “ who drinketh 
iniquity like water,” who maketh ‘himself iniquitous by run- 
ning ‘headlong into every vicious practice. 

Of the text quoted from the fifty-first psalm in support 
of the doctrine of original sin, Dr. Taylor labours, by .a 
long and ingenious criticism, to prove that our translators 
have mistaken the sense. The word which they have 
rendered shupen, he shows to be used once by Isaiah, and 
twice in the book of Proverbs, to signify brought forth; and 
that which is rendered concetved me, is never, he says, en) 
ployed in scripture to denote human conception. In this 
last remark, however, heis contradicted by Mr. Parkhurst, 
who says, (see his Lexicon on the word t>n\,) that the LXX 
constantly render it by xtocaw or éyxsooaw, and the Vulgate 
generally by concipio. Without taking upon us to decide 
between these two eminent. Hebrew scholars, we shall only 
obscrve, that upon one occasion, (Gen. xxx. 38, 39, 40, 
compared with xxxi. 10,) it certainly denotes ideas much 
grosser than those which the Psalmist must have had of his 
mother’s conception; and that there, at least, Dr. Taylor 
properly translates it, icalescebant, adding, ‘dc hoc vero 
incalescendi generc loqui Davidem nemo sanus_existimare 
potest. Matrem enim incaluisse, aut ipsum calefecisse eo 
modo quo incalescercnt Jacoli pecudes, Regem dicere, pror- 
sus indecorum et absurdum.” He contends, however, that 
the original force of the word is to be hot, and that it is ap- 
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plied to conception, to resentment, to warmth by which the Theology. 
body is nourished, to idolaters in love with idols, and to the "Ww" 


heat of metals. The heat of idolaters, of resentment, and 
of metals, are evidently foreign to the Psalmist’s purpose; 
and the idea conveyed by the word incalescere being set 
aside for the reasons already assigned, there remains only 
the warmth by which the body is nourished, and of that 
warmth by which our author is confident that David spoke. 

If this criticism be admitted, the whole verse will then 
run thus: “ Behold I was born in iniquity, and in sin did 
my mother niwse me;” which has no rcference to the ori- 
ginal formation of his constitution, but is a periphrasis of 
his being a sinner from the womb, and means nothing more 
than he was a great sinner, or had contracted early habits 
of sin. He no more designed to signify in this verse, that 
by ordinary generation he had a nature conveyed to him 
which was “ utterly indisposed, disabled, and opposite to 
all that is spiritually good, and wholly and continually in- 
clined to evil,” than he meant in another (Ps. lviii.) to sig- 
nify strictly and properly that “ the wicked are estranged 
from the womb, and TELL Lies as soon as they are born;” 
or that Job meant to signify, (Job xxxi. 18), that from the 
moment he came from his mother’s womb he had been a 
guide to the widow and a succour to the fatherless. All 
these are hyperbolical forms of expression; which, though 
they appear strained, and perhaps extravagant, to the 


_phlegmatic inhabitants of Europe, are perfectly suited to 


the warm imaginations of the orientals, and to the genius of 
eastern languages. ‘They mean not that Job was born with 
habits of virtue, that the wicked actually walked, and spoke, 
and spoke lies trom the instant of their birth, or that the 
Psalmist was really shapen in sin and conceived in iniquity. 
This last sentence, if interpreted literally, would indeed be 
grossly impious: it would make the inspired penman throw 
the whole load of his iniquity and sin from off hiinself upon 
him who shaped, and upon her who conceived him; even 
upon that God “ whose hands had made him and fashioned 
him, and whom he declares that he will praise for having 
made him fearfully and wonderfully,” and upon that parent 
who conceived him with sorrow, and brought him forth with 
pain, and to whom the divine law commanded him to ren- 
der honour and gratitude. “ But if, after all,” says Dr. 
Taylor, (Scripture Doctrine, part ii.) “ you will adhere to 
the literal sense of the text for the common doctrine of or7- 
ginal sin, show me any good reason why you ought not to 
adinit the literal sense of the text, this is my body, for tran- 
substantiation? If you say, it is absurd to suppose that 
Christ speaks of his real natural,body; I say, it is likewise 
absurd to.suppose that the Psalmist speaks of his being real- 
ly and properly shapen in iniquity, and conceived in sin. If 
you say, that the sense of the words thzs is my body, may be 
clearly explained by other texts of scripture where the like 
forms of speech are uscd; I say, and have shown, that the 
Psalinist’s sense may as clearly and evidently be made out 
by parallel texts, where you have the like kind of expres- 
sion. Ifyou say that transubstantiation is attended with 
consequences hurtful to piety, I say that the common doc- 
trine of original sin is attended with consequences equally 
hurtful; for it is a principle apparently leading to all manner 
of iniquity, to believe that sin is natural to us, that it is in- 
terwoven and ingrafted into onr very constitution from our 
conception and formation in the womb.” 

Thus far the Arminiansof the present day are agreed in 
opposing the doctrine of the rigid Calvinists, and in stating 
their own notions of the consequences of Adam’s fall; but 
from that event their adversaries deduce one consequence, 
which some of them admit and others deny. _ It is said that 
though we cannot possibly be partakers in Adam’s guilt, we 
yet derive from him a moral taint and infection, by which 
we have a natural propensity to sin; that having lost the 
image of God, in which he was creatcd, Adam begat sons 
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Theology. in his own image; and in one word, that the sensual appe- 
—~-—~ tites of human nature were inflamed, and its moral and in- 


tellectual powers greatly weakened, by the eating of the for- 
bidden fruit. The heathens themselves acknowledged and 
lamented this depravity, though they were ignorant of the 
source from which it sprung. The scriptures assert it, af- 
firming that no man can be born pure and clean; that what- 
ever is born of the flesh, or comes into the world by ordi- 
nary generation, is flesh, carnal and corrupt; that the ima- 
gination of the thoughts of man’s heart is only evil conti- 
nually; that the heart is deceitful above all things and des- 
perately wicked; and that out of it proceeds all that is vile 
and sinful. (Job xiv. 4.) 

We have thus given as full and comprehensive a view as 
our limits will permit of the different opinions of the Calvin- 
ists and Arminians respecting the consequences of Adam’s 
fall. If we have dwelt longer upon the scheme of the lat- 
ter than of the former, it is because every Arminian argu- 
ment is built upon criticism, and appeals to the original text; 
while the Calvinists rest their faith upon the plain words of 
scripture as read in our translation. If we might hazard 
our own opinion, we should say that the truth lies between 
them, and that it has been found by the moderate men of 
both parties, who, while they make use of different language, 
seem to us to have the same sentiments. That all man- 
kind really sinned in Adam, and are on that account liable 
to most grievous torments in soul and body, without inter- 
mission, in hell fire for ever, is a doctrine which cannot be 
reconciled to our natural notions of God. On the other 
hand, if human nature was not somehow debased by the 
fall of our first parents, it is not easy to account for the 
numberless phrases in scripture which certainly seem to 
speak that language, or for the very general opinion of the 
Pagan philosophers and poets respecting the golden age 
and the degeneracy of man. Cicero, in a quotation pre- 
served by St. Augustin from a work that is now lost, has 
these remarkable words, “Homo non ut a matre sed uta 
noverca natura editus est in vitam, corpore nudo, et fragili, 
et infirmo ; animo autem anxio ad molestias, humili ad ti- 
mores, molli ad labores, prono ad libidines ; in guo tamen 
tnest tanquam obrutus quidam divinus ignis ingenti et 
mentis.” (Vide D. Aug. lib. iv. contra Pelagium.) Nor do 
we readily perceive what should induce the more zealous 
Arminians to oppose so vehemently this general opinion 
of the corruption of human nature " Thcir desire to vindi- 
cate the justice and goodness of God, does them honour ; 
but the doctrine of inherent corruption detracts not from 
these attributes ; for what we have lost in the first Adam 
has been amply supplied to us in the second; and we know 
from the highest authority, that the duties required of us 
are in proportion to our ability, since we are told, that “unto 
whomsoever much is given, of him shall much be required.” 

Obs. See Holden’s Dissertation on the Fall of Man. Sher. 
lock’s do. Taylor’s Scripture Doctrine of Original Sin. Edwards’s 
Great Christian Doctrine of Original Sin defended. Woods's Essay 


on Native Depravity. Boston, U. S., 1885. The work of Edwards 
is an answer, and a most able answer, to that of Taylor. 


Part III.—Docrrings CONCERNING THE SCHEME OF 
Human Repemprion. 


The deliverance of man from the penal consequences of 
his sin, and his moral renovation in the sight of God, are 
effected by his cordially and intelligently accepting a graci- 
ous pardon offered to him by God, through the meritorious 
atonement and intercession of Jesus Christ. See John iii. 
14-17, 36 ; x. 9, 28. Rom. viii. dis we Ls Gv. Syebrd: 


Secr. I. Of the Person of Christ. 


The Scriptures distinctly inform us that our Saviour Jesus 
Christ, united in his own person the human nature and the 


divine ; 7. e. was a real man having a human body and a 
hunian soul, and yet at the same time being God. Whilst 
on the one hand we are told of his birth by a human mother; 
of his growing in wisdom and stature, (Luke ii. 52); of his 
being hungry, thirsty, and weary, (John iv. 6, 10); of his 
suffering and dying, all which are attributes of humanity ; 
we are on the other assured, that he was ina proper and pe- 
culiar sense the Son of God, (John i. 34; iii. 18); that in him 
dwelt all the fulness of the Godhead bodily, (Col. ii. 9); that 
he was God over all blessed for ever, (Rom. ix. 5); that he was 
God manifest in the flesh, (1 Tim. iii. 16); that he is the 
Creator of the universe, and will be the final omniscient 
judge of the quick and the dead; and that he is equally with 
the Father the proper object of worship and religious ho- 
mage, (John i. 1—3. Col. i. 16,17. Acts xvii. 31. 2 Tim. 
iv. 1. 1 Thes. iii. 11—13. Rev. vy. §5—14.) 


Obs. 1. See Smith’s Scripture Testimony to the Messiah, 8 vols, 
Wardlaw’s Discourses on the Socinian Controversy, Dis. iii—vi, 
Wynperse’s Demonstration of the Divinity of our Lord, by Alex- 
ander. Urwick’s Vindication of our Saviour’s Divine Right to 
Worship. 

Obs. 2, This incarnation of the Son of God is perhaps the greatest 
mystery of the Christian faith, and that to which ancient and modern 
heretics have urged the most plausible objections. The doctrine of the 
Trinity is indeed equally incomprehensible; but the nature of God and 
the mode of his existence, as revealed in scripture, no man, who 
thinks, can be surprised that he does not com prehend ; for a revelation 
which should teach nothing mysterious on such a subject, would be as 
incredible and as useless as another which contained nothing but mys- 
tery. The difficulty respecting the incarnation which forces itself on 
the mind, is not how two natures so different as the divine and human 
can be so intimately united as to become one person ; for this union 
in itself is not more inconceivable than that of the soul and body in 
one man; but that which at first is apt to stagger the faith of the 
reflecting Christian, is the infinite distance between the two natures 
in Christ, and the comparatively small importance of the object, for 
the attainment of which the eternal Son of God is said to have as- 
sumed on him our nature, 

Upon mature reflection, however, much of this difficulty will vanish 
to him who considers the ways of Providence, and attends to the 
meaning of the words in which this mystery is taught. The impor- 
tance of the object for which the Word condescended to be made 
flesh, we cannot adequately know. The oracles of truth indeed in- 
form us, that Christ Jesus came into the world to save sinners; but 
there are passages scattered through the New Testament (Eph. i. 10; 
Col. i. 19, 20,) which indicate, not obscurely, that the influence of 
his sufferings extends to other worlds beside this : and if so, who can 
take on him to say, that the quantity of good which they may have 
produced, was not of sufficient importance to move even to this con- 
descension a Being who is emphatically styled Love ? 

But let us suppose that everything which he did and taught and 
suffered was intended only for the benefit of man, we shall, in the 
daily administration of providence, find other instances of the divine 
condescension ; which, though they cannot be compared with the in- 
carnation of the second person in the blessed Trinity, are yet suffi- 
cient to reconcile our understandings to that mystery when revealed 
to us by the Spirit of God That in Christ there should have dwelt 
on earth “ all the fulness of the Godhead bodily,” (Col. ii. 9,) is in. 
deed a truth by which the devout mind is overwhelmed with astonish- 
ment; butit is little less astonishing that the omnipotent Creator 
should be intimately present at every instant of time to the meanest 
of his creatures, “« upholding all things, the vilest reptile as well as 
the most glorious angel, by the word of his power,” Heb. i. 8. Yet 
it is a truth self-evident, that without this constant presence of the 
Creator, nothing which had a beginning could continue one moment 
in being ; that the visible universe would not only crumble into chaos, 
but vanish into nothing; and that the souls of men, and even the 
most exalted spirits of creation, would instantly lose that existence, 
which, as it was not of itself, and is not necessary, must depend 
wholly on the will of Him from whom it was originally derived. (See 
Metapnysics and PRovIDENCR.) 

In what particular way God is present to his works, we cannot 
know. He is not diffused through the universe like the anima mun 
di of the ancient Platonists, or that modern idol termed the substra- 
tum of space, (see MevaPnysics); but that he is in power as 
intimately present now to every atom of matter as when he first 
brought it into existence, is equally the dictate of sound philosophy 
and of divine revelation; for “in him we live and move and have 
our heing ;” and power without substance is inconceivable. If then 
the divine nature be not debased, if it cannot be debased by being 


e 
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7. constantly present with the vilest reptile on which we tread, why 
should our minds recoil from the idea of a still closer union between 
the second person of the ever blessed Trinity, and the body and soul 
of Jesus Christ? The one union is indeed different from the other, 
but we are in truth equally ignorant of the nature of both. Reason 
and revelation assure us that God must be present to his works to 
preserve them in existence ; and revelation informs us further, that 
one of the persons in the Godhead assumed human nature into a 
personal union with himself, to redeem myriads of rational crea- 
tures from the miserable consequences of their own tolly and wicked- 

ness. The importance of this object is such, that, for the acrainment 

of it, we may easily conceive that he who condescends to be poten- 

__ tially present with the worms of the earth and the grass of the field, 

would condescend still further to be personally present with the spot- 

_ less soul and body of a man. Jesus Christ lived indeed a life of 

_ poverty and suffering upon earth, but his divine nature was not affect- 

ed by his sufferings. At the very time when, as a man, he had not 

aplace where to lay his head; as God, he was in heaven as well as 
upon earth, (John ili. 13,) dwelling in light inaccessible ; and while, 
as a man, he was increasing in wisdom and stature, his divinity was 

_ the fulness of him who filleth all in all, and from whom nothing can 
be hid. 


Secor. Il. Of the Life and Teaching of Christ. 


What men earnestly wish to be truc, they readily believe. 
Hence the Jewish people, losing sight of the yoke under 
which they and the whole human race were brought by the 
| fall of Adam, mistaking the sense of the blessing promised 
to all nations through the seed of Abraham, and devoting 
their whole attention to the most magnificent descriptions 
of the Messiah’s kingdom, expected in him a prince who 
_ should conqucr the Romans, and establish on earth a uni- 
versal monarchy, of which Jerusalem was to be the metro- 
» polis. ’ 

As our Saviour came for a very different purpose, the first 
object of his mission was to rectify the notions of his erring 
countrymen, in order to fit them for the deliverance which 
they were to obtain through him. Accordingly, when he 
entered on his office as a preacher of righteousness, he em- 
braced every opportunity of inveighing against the false 
doctrincs taught as traditions of the elders; and by his 
knowledge of the secrcts of all hearts, he exposed the vile 
hypocrisy of those who made a gain of godliness. The 
_ Jews had been led, by their separation from the rest of the 
_ world, to consider themselves as the peculiar favourites of 
Jehovah ; and the consequence was, that, contrary to the 
spirit of their own law, and therexplicit doctrines of some 
_ of their prophets, they looked on all other nations with ab- 
_horrence, as on people physically impure. These prejudices 
the blessed Jesus laboured to eradicate. Having desired a 
lawyer, by whom he was tempted, to read that part of the 
law of Moses which commanded the Israelites to love their 
/ neighbours as themselves, he compelled him, by means of 
"a parabolical account of a compassionate Samaritan, to ac- 
knowledge, that under the denomination of neighbour, the 
divine lawgiver had comprehended all mankind as the ob- 
jects of love, (St. Luke x. 25—38.) The importance in 
which Moses held the ritual law, and‘to which, as the means 
' of preserving its votaries from the contagion of idolatry, it 
_ Was justly entitled, had led the Jews to consider every cere- 


_ mony of it as of intrinsic value and perpetual obligation : 


but Jesus brought to their recollection God’s declared pre- 
ference of mercy to sacrifice ; showed them that the weigh- 
tier matters of’ the law, judgment, mercy, and faith, claimed 
their regard in the first place, and its ceremonial observances 
_ only in the second ; and taught them in conformity with the 
_ predictions of their own prophets, (Jeremiah xxxi. 3], &c.) 


lk that the hour was about to come when the worship of God 
_ should not be confined to Jerusalem, but that “true wor- 


shippers should everywhere worship the Father in spirit 


and in truth,” (John iv. 25—27.) 


_. It being the design of Christ’s coming into the world to 
"| break down the middle wall of partition between the Jews 
_ and Gentiles, and to introduce a new dispensation of reli- 
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gion which should unite all mankind as brethren in the wor- Theology. 
ship of the true God, and fit them for the enjoyment of —\—™ 


heaven; he did not content himself with merely restoring 
the moral part of the Mosaic law to its primitive purity, dis- 
encumbered of the corrupt glosses of the scribes and pha- 
risees, but added to it many spiritual precepts, which, till 
they were taught by him, had never occurred to either Jew 
or Gentile. The Hebrew lawgiver had prohibited murder 
under the penalty of death ; but Christ extended the prohi- 
bition to causeless anger, and to contemptuous treatment of 
our brethren, commanding his followers, as they valued their 
everlasting salvation, to forgive their enemies, and to love 
all mankind. Adultery was forbidden by the law of Moses 
as a crime of the deepest dye; but Jesus said to his disci- 
ples, “that whosoever looketh on a woman to lust after her, 
hath committed adultery with her already in his heart,” and 
is of course liable to the Divine vengeance. The lex tali- 
ons was in force among the Jews, so that the man who had 
deprived his neighbour of an eye or a tooth, was to suffer 
the loss of an eye or a tooth himsclf; but this mode of pu- 
nishment, which inflicted blemish for blemish, though suited 
to the hardness of Jewish hearts, being inconsistent with 
the mild spirit of Christianity, was abolished by our blessed 
Lord, who severely prohibited the indulgence of revenge, 
and commanded his followers to love even their enemies. 
Perjury has in every civilised nation been justly considered 
as a crime of the highest atrocity, and the Mosaic law doom- 
ed the false witness to bear the punishment, whatever it 
might be, which he intended, byswearing falsely, to bring on 
his brother ; but the author of the Christian religion forbade 
not only false swearing, but swearing at all, except on so- 
lemn occasions, and when an oath should be required by 
legal authority. 

By thus restoring the law to its original purity, and in 
many cases extending its sense, the blessed Jesus executed 
the office of a Proruxr to the lost sheep of the house of 
Israel ; but had he not been more than an ordinary prophet, 
he could not have abrogated the most trivial ceremony of it, 
nor even extended the sense of any of its moral precepts ; 
for their great lawgiver had told them, that “the Lord their 
God would raise up unto them but one prophet, like unto 
him, to whom they should hearken,” (Deut. xviii. 15.) That 
prophet was by themselves understood to be the Messiah, 
whom they expected to tell them all things. It was neces- 
sary therefore that Jesus, as he tanght some new doctrines, 
and plainly indicated that grcater changes would soon be 
introduced, should vindicate his claim to that exalted cha- 
racter which alone could authorise him to propose innova- 
tions. This he did in the amplest manner, by fulfilling pro- 
phecies and working miracles, (see Mrraciue and Pro- 
PHECY) ; so that the unprejudiced part of the people readily 
acknowledged hin: to be of a truth “that prophet which 
should come into the world—the Son of God, and the King 
of Israel.” He did not, however, make any change in the 
national worship, or assume to himself the smallest civil au- 
thority. He had submitted to the rite of circumcision, and 
strictly performed every duty, ceremonial as well as moral, 
which that covenant made incumbent on other Jews; thus 
fulfilling all righteousness. Though the religion which he 
came to propagate was in many respects contrary to the 
ritual law, it could not be established, or that law abrogated, 
but in consequence of his death, which the system of sacri- 
fices was appointed to prefigure ; and as his kingdom, which 
was not of this world, could not commence till after his re« 
surrection, he yielded during the whole course of his life a 
cheerful obedience to the civil magistrate, and wrought a 
miracle to obtain money to pay the tribute that was exact- 
ed of him. Being thus circumstanccd, he chose from the 
lowest and least corrupted of the people certain followers, 
whom he treated with the most endearing familiarity for 
three years, and commissioned at his departure to promul- 
gate such doctrines as, consistently with the order of the 
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Theology. divine dispensations, he could not personally preach himself. 

Wor With these men, during the course of his ministry on earth, 
he went about continually doing good, healing the sick, cast- 
ing out devils, raising the dead, reproving sin, preaching 
righteousness, and instructing his countrymen, by the most 
perfect example which was ever exhibited in the world, of 
whatsoever thingsare true, or honest, or just, or pure, or lovely, 
or of good report. The scribes and pharisecs, however, not 
finding him that conqueror whom they vainly expected, be- 
coming envious of his reputation among the people, and 
being filled with rancour against him for detecting their 
hypocritical arts, delivered him up to the Roman governor, 
who, though convinced of his innocence, yielded tothe po- 
pular clamour, and crucified him between two thieves, as an 
enemy to Ceesar. 


Sect. III.—Of the Death of Christ. 


When our Lord was hanging upon the cross, and just 

before he expired, he said, It is finished, intimating that 

the purpose was now fulfilled for which he had come into 

the world, and which, as he had formerly told his disciples, 

“was not to be ministered unto, but to minister, and to 

give his life aransom for many,” (Matt. xx. 28). For his 

blood, as he assured them at the institution of the Eucharist, 

“‘ was to be shed for the remission of sins.” That Christ 
died voluntarily for us, the just for the unjust, and that “there 

is none other name under heaven given among men where- 

by we must be saved,” is the uniform doctrine of the pro- 
phets who foretold his coming, of John the Baptist, who was 
his immediate harbinger, and of the apostles and evangelists 
who preached the gospel after his ascension into heaven. 
Thus Isaiah says of the Messiah (chap. liii. 5, 6, 8, 10, 12), 
that, “ he was wounded for our transgressions, and bruised 
for our iniquities; that the chastisement of our peace was 
upon him, and that with his stripes we are healed ; that we 
had all like sheep gone astray, turning every one to his own 
way, and that the Lord laid on him the iniquity of us all; 
that he was cut off out of the. land of the living, and stricken 
for the. transgression of God’s people; and his soul or life 
was made an offering for sin; and that he bore the sin of 
many, and made intercession for the transgressors.” The 
Baptist, “ when he saw Jesus coming unto him, said to the 
people, Behold the Lamb of God, which taketh away the 
sin of the, world,” (John i. 29); plainly intimating that his 
death was to be a sacrifice, since it was only as. a sacrifice 
that the Jews could form any conception of a lamb taking 
away sin. The epistles of St. Paul are so full of the doctrine 
of Christ’s satisfaction, that it is needless to quote particular 
texts in proof of it. He tells the Romans, that Jesus Christ 
was “set forth to be a propitiation through faith in his 
blood; he was delivered for our offences, and raised again 
for our justification; that he died for the ungodly; and that 
God commendeth his love towards us, in that while we were 
yet sinners Christ died for us,” (chap. ili. 25; iv. 25; v. 6, 8). 
He assures the Corinthians that. Christ died for all; that 
“ they who live should not henceforth live unto themselves, 
but to him who died for them and rose again; and that God 
made him to be sin for us, who knew no sin, that we might 
be made the righteousness of God in him,” (2 Ep. v. 15, 
21). He informs the Galatians, that Christ “ gave himself 
for our sins, that he might deliver us from this present evil 
world, according to the will of God and our Father; and 
that he redeemed us from the curse of the law, being made 
a curse for us,” (chap,i..4). St. Peter and St.John speak 
the very same language; the former teaching. us, that 
" Christ suffered for us, and bare our sins in his own body 
on the tree,” (1 Peter ii. 21 and 24); the latter, “ thatthe 
blood of Jesus Christ cleanseth us: from all sin, and that he 
is the propitiation for our sins ;,and not for our sins only, 
but also for the sins of the whole world,” (1 John i.7; ii. 2). 
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That he came into the world for the purpose of suffering, T 
appears from his own words : for “ no man,” said he, (John 


x. 18), “ taketh my life from me, but I lay it down of my- | 
self: | have power to lay it down, and [have power to take ; 
it again. This commandment have I received from my ; 
Father.” And that he voluntarily laid it down for mankind, ‘ 
is evident from his calling himself the Good Shepherd, and: i 
adding, that “the Good Shepherd giveth his life’ for the 
sheep.” (John x. 11.) i 
Sect. IV.—Of the nature of that benefit which Man t 
derives from the propitiatory work of Christ. | ad 

That Christ died for the benefit of the hnman race, is a a 
truth so apparent from Scripture, that no man_ professing | ’ 
Christianity has hitherto called it in question; though very nt 
different opinions have been formed, even by pious men, | | hy 
concerning the nature and extent of that benefit, and the t 
means by which it is applied. Of these opinions we shall | Bai 
endeavour to give an impartial account, and as fully as our | y 
limits will permit. WwW" 
The strictest adherents to the theological system of Cal- he 
vin, interpreting literally such texts of Scripture as speak | i 
of Christ’s being made sin for us, of his bearing our sins’ tT Be 
in his own body on the tree, and of the Lord’s laying on | ya! 
him the iniquity of us all, contend, that the sins of the elect H| th 
were lifted off from them and laid on Christ by imputation, |) ™ 
much in the same way as they think the sin of Adam is: j)) 
imputed to his posterity. “ By bearing the: sins of his peo- of 
ple,” says Dr. Gill, (Body of Divinity, vol. ii. book iii. chap. v. | ba 
§ 4), “ he took them off from them, and took them upon th 
himself, bearing or carrying them, as a man bears or carries’ | th 
a burden on his shoulders.. There’ was no sin iz him in- }e 
herently, for if there had, he would not have been‘a fit: — y 
person to make satisfaction for it; but sin was put upon’ Ba 
him by his Divine Father, as the sins of the Israelites were | br 
put upon the scape-goat by Aaron. No creature could have | ht 
done this; but the Lorn hath laid on him, or made to meet’ ba 
on him, the iniquity of us all, not a single iniquity, but a ‘he 
whole mass and lump of sins collected. together, and laid’ vb 
as a common burden upon him, even the sins of all the elect! Th 
of God. This phrase of laying sin‘ on Christ is expréssive ip ® 
of the imputation of it to him; for it was the will of God , On 
not to impute the transgressions of his eleet to themselves, Ty 
but to Christ, which was done by an act of his own; for i] Be 
he hath made him to be sin for us; that! is, by imputation, | Ba 
in which way we are made the righteousness of God in him; } Sc 


that being imputed to us by him as our sins were'to Christ: 
The sense is, a charge of sin was: brought against him-as' J | bi 


the surety of his people. He was numbered with the trans- | de 
gressors ; for bearing the sins of many, he was reckoned as or 
if he had been a sinner himself, sin being <mputed to him; | Mo 
and he was dealt with.as such. Sin: being, found upon him! i 
by imputaton, a demand of satisfaction for’ sin, was. made}. io 
and he answered it to the full: All. this was with his own . be 
consent. He agreed to have sin laid upon him, and im- } °i 
puted to him, and a charge of it brought against him, to fe 
which he engaged to be responsible; yea, he himself took | to 
the sins of his people upon him; so the evangelist Matthew , 
has it, “ He himself took our infirmities, and bare our sick-) ) 
nesses,” (chap. viii. 17). As he took the nature of men, "2 
so he took their sins, which made his flesh to have the like- yy 
ness of sinful flesh, though it really was not’sinful. What yy me 
Christ bore being laid upon him, and imputed to him, were | | fig 
sins of all sorts, original and actual; sins of every kind, open | I 
and secret, of heart, lip, and life ; all acts of sin committed: ) Th 
by his people, for he: has redeemed.them from all their ini- | ih 
quities ; and God, for Christ’s sake, forgives all trespasses; | hy 
his blood cleanses from all sin, and-his righteousness justi- i 
fies from all; all being imputed to him as that is to them. - 
Bearing sin supposes it to bea burden; and indeed it's a’ iy 


. burden too heavy to bear by a sensible sinner. 
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When sin 
is charged home upon the conscience, and a saint groans, 
being burdened with it, what must that burden be, and how 
heavy the load which Christ bore, consisting of all the sins 
of all the elect from the beginning of the world to the end 
of it; and yet he sunk not, but stood up under it; failed not, 
nor was he discouraged, being the mighty God, and the 
Man of God’s right hand, made strong for himself.” 

To the Arminians or Remonstrants, this doctrine of the 
imputation of the sins of men to the Son of God appears as 
absurd as the similar doctrine of the imputation of the sin 


of Adam to his unborn posterity ; and it is certainly attend- 


ed with consequences which have alarmed serious Chris- 
tians of other denominations. 
_ Were it possible in the nature of things, says the Armi- 


nian, to transfer the guilt of one person to another, and to 


lay it upon him as a burden, it could not be done without 


violating those laws of equity which are established in the 


But this is 
To talk of lifting masses of sin, or transfer- 


Scripture and engraven on the human heart. 
not possible. 


) ring them like burdens from the guilty to the innocent, is 


to utter jargon, says he, which has no meaning; and we 


might with as much propriety speak of lifting a scarlet 


_ colour from a piece of cloth and laying it on the sound of 
_ a trumpet, as of literally lifting the sins of the elect from 


them and laying them on Christ. Guilt is seated on the 


_ mind; and no man can become a sinner but by an act of 


volition. If Christ therefore really took upon him the sins 
of his people, he must have deliberately formed a wish to 
have actually committed all these sins; but such a wish, 
though it would have made him inherently guilty, and 
therefore incapable of satisfying for sin, could not have can - 
celled deeds that were done before he was born, or have 
made those innocent who really had been sinners. A deed 
once done cannot be undone ; a volition which has been 
formed cannot be annihilated. By sincere repentanee, the 
habitual dispositions are indeed changed, and those who 
have been sinners become objects of mercy ; but no power 
can recal the hours that are past, or make those actions 


_ which have been performed to have been not performed. 
To remove guilt from the sinner and lay it on the innocent 


may, therefore, be safely pronounced impossible even for 
Omnipotence itself, for it implies that a thing may be and 
not be at the same instant of time; and the doctrine which 
teaches tliat this removal was made from the elect to Christ, 
is animagination of yesterday, whichhas no countenance from 


' Scripture, and is contrary to the established constitution of 


things. Those who imagine that guiltmay be propagated from 
father to son, havc something like an argument to urge for 
the imputation of Adam’s sin to his numberless posterity ; 


. for all the men and women who have by ordinary genera- 


tion been introduced into the world, have undoubtedly de- 


| tived their nature from the primeval pair. But Christ did 


not derive his nature from the eect, that their sins should 
be communicated to him ; nor, as he was miraculously con- 
| ceived by the Holy Ghost, can we attribute to him any de- 
gree of that taint which is supposed to have been conveyed 


from Adam to all the other generations of men. 


Nothing more, therefore, can be meant by “ Christ’s be- 


| ing made sin for us,” and “ bearing our sins in his own body 
on the tree,” or by God’s “ laying upon him the iniquity of 


us all,” than that by his sufferings we are freed from the 
punishment of our sins; it being in Scripture a common 
figure of specch, as even Dr. Gill has somewhere acknow- 


| ledged, to denote by the word sin the consequences of sin. 
' That this figure is used in those texts from which he infers 
, that Christ took the sins of the elect on himself, is evident 


\ from the verse which he quotes from the gospel of St. Mat- 


thew; in which it is said, that “himself took our infirmities Theology. 
and bore our sicknesses.” The sicknesses and infirmities aid 


there alluded to are the leprosy, the palsy, the fever, and 
demoniacal possessions ; but when our blessed Lord cured 
these diseases, surely he did not by his omnipotent word 
lift them off from the patients and take them on himself, 
so as actually to become a leper, a paralytic, and a deemo- 
niac, or even to be reckoned as such either by the multi- 
tude, or by the priest, whose duty it was to take cognizance 
of every illegal uncleanness, (Levit. xiii). And if his in- 
veterate enemies did not impute to him the leprosy when 
he removed that plague from others, why should it be sup- 
posed that his own Father, to whom he wasat all times well- 
pleasing, imputed to him the sins of which, by his sufferings, 
he removed the punishment from those who were guilty ? 
To impute to a person any aetion, whether virtuous or vici- 
ous, which he did not perform, can proceed only from igno- 
tance, or malice, or partiality ; but God is no respecter of 
persons, and from ignorance and malice he is removed to 
an infinite distance. It is indeed an undoubted truth, that 
“ the Lord Jesus, by his perfect obedience and sacrifice of 
himself, which he through the eternal Spirit once offered up 
unto God, hath fully satisfied the justice of his Father; and 
purchased not only reconciliation, but an everlasting inhe- 
ritance in the kingdom of heaven for all those whom the 
Father hath given him,” (Confession of Faith, chap. viii. 
§v.); but that he actually took on himself the sins of man- 
kind, or that those sins were imputed to him by God, who 
punished him as a person whom he considered as guilty, is 
a doctrine equally injurious to the justice of the Father and 
to the immaculate purity of the Son. 

To this imaginary transferring of virtues and vices from 
one person to another, as the Scriptures give no counte- 
nance, so they nowhere call the death of Christ a satisfac- 
tion for the sins of men. The term has indeed been long 
in 11se among divines, and when properly explained it may 
he retained withont any danger; but in treating of this sub- 
ject, it would perhaps be more prudent to restrict ourselves 
to the use of Scripture language, as the word satisfaction 
carries in it the ideas of a debt paid and accepted; where- 
as it is said by St. Paul, that “ eternal life is the gift of God 
through Jesus Christ our Lord; and that we are justified 
Jreely by his grace through the redemption that is in Jesus 
Christ, whom God hath set forth to be a propitiation through 
faith in his blood,” (Rom. vi. 23 ; iii. 24, 25 ). 

To clear up this matter, and attain adequate notions of 
redemption, it will be necessary to look back to the fall of 
our first parents; for the great purpose for which Christ 
was promised, and for which he came into the world, was, 
by bruising the head of the serpent, to restore mankind to 
the inheritance which they had lost through the transgres- 
sion of Adam. This is apparent not only from the original 
promise made to the woman, but also from different pas- 
sages in the epistles of St. Paul, who expressly calls Christ 
the second Adam, and says, that, “as by the offence of one, 
judgment came upon all men to condemnation; even so by 
the righteousness of one, the free gift came upon all men 
unto justification of life ;” that, “ as by one man’s disobe- 
dience many were made sinners, so by the obedience of 
one shall many be made righteous ;” and that, “as in Adam 
all die, even so in Christ shall all be made alive,” (Rom. v. 
18, 19; 1 Cor. xv. 22.) Hence it was that John the Bap- 
tist, when he saw Jesus coming to him, said to his disciples, 
“ Behold the Lamb of God which taketh away, not the 
sins, but the sin of the world,” (John i. 23), evidently al- 
luding to Adam’s sin and its consequences, since no other 
sin was evcr committed of which the consequcnces extend 
to the whole world. 


a _ By the phrase a sensible sinner, the learned author means a sinner who is conscious of guilt and ill desert as a transgressor of the 
) divine law. 


imagine that he suffered under the imputation of sin. 


Secr. V.—Of the extent of that benefit which Christ 
procured for Man. 


It is well known to be one of the fundamental doctrines 
of the Calvinistic school, that “ none are redeemed by Christ, 
effectually called, justified, adopted, sanctified, and saved, 
but the elect only,” (Confession of Faith of the Church of 
Scotland, chap. ili. § 6); and if the notions of redemption 
which, in the end of the 17th century, were very generally 
embraced, be admitted as just, it will not be easy to over- 
turn the arguments by which that doctrine is supported. 
Such of them as are connected with the great question of 
election and reprobation, and cntcr into the decision of it, 
we have stated in another place (see PreprsTINATION) ; 
but it is farther argued, (Gill’s Body of Divinity, vol. 
ii. book iii. chap. 3), that the doctrine of universal redemp- 
tion reflects on the wisdom, the justice, and the power of 
God, and robs him of his glory. 

The Scriptures assure us that all men shall not be saved ; 
but how can this be, if Christ died for all, and the scheme 
of salvation, by his death, was formed by infinite wisdom ? 
The Arminians indeed say, that those who fail of salvation, 
fail through their own fault in not performing the conditions 
required of them; but God either knew or knew not that 
such men would not perform those conditions. If he knew 
it not, his knowledge is limited; if he did know it, where 
was his wisdom in providing a scheme of redemption for 
men to whom he was aware that it would be of no benefit ? 
“ God,” we are told, “is righteous in all his ways, and holy 
in all his works ;” but there is no righteousness in making 
Christ bear the sins of ad men, and suffer the punishment 
due to them, if any one of those men shall be afterwards 
punished everlastingly. If Christ has already paid the 
debts of the whole world, it cannot be just to cast a single 
inhabitant of the whole world into the prison of hell, there 
to be detained till he shall again have paid the uttermost 
farthing. ‘ The Lord’s hand is not shortened that it can- 
not save ;” for he is and always will be the same Almighty 
power that he was from eternity ; but if by the divine de- 


without exception, might through him obtain remission of 
their sins. Thus our Lord himself told Nicodemus, (John 
iii. 14~18), that “as Moses lifted up the serpent in the 
wilderness, even so must the Son of Man bc lifted up ; that 
whosoever believeth in him, should not perish, but have 
evcrlasting life. For God so loved the world, that he gave 
his only begotten Son, that whosoever belicveth in him 
should not perish, but have everlasting life. For God sent 
not his Son into the world to condemn the world, but that 
the world through him might be saved.” In perfect con- 
formity with the doctrine of his divine Master, St. Paul 
teaches, (2 Cor. v. 14~20. 1 Tim. ii. 4~7. Heb. ii. 9), 
that “ Christ died for all; that God was in Christ recon- 
ciling the world to himself, not imputing their trespasses 
unto them ;” that “ he will have add men to be saved, and 
to come into the knowledge of the truth ;” that “ Christ 
gave himself a ransom for all ;” and that “Jesus was made 
a little lower than the angels, that by the grace of God he 
should taste death for every man.” The very same thing 
is taught by St. Peter and St. John, when the former says, 
(2 Peter iii. 9), that “the Lord is not willing that any should 
perish, but that a/Z should come to repentance ;” and the 
lattcr, (1 John ii. 2), that “ Jesus Christ the righteous is 
the propitiation for our sins ; and not for our’s only, but for 
the whole world.” 

On these texts, without any commentary, the Arminians 
are willing to rest their doctrine of universal redemption; 
though they think that a very strong additional argument 
for its truth arises from the numberless absurdities which 
flow from the contrary opinion. Thus, say they, (Limborch’s 
Theologia Christiana, Eng. Trans. book iv. chap. iii.) the 
apostles were commanded by our Saviour (St. Mark xvi. 
15, 16), to “go into ail the world and preach the gospel to 
every creature,” and all who hear it preached are required 
to believe it: but no man, as the Calvinists themselves con- 
fess, can bclieve the gospel as a Christian, without believ- 
ing that Christ died for him; and, therefore, if it be true 
that Christ died only for the elect, a great part of mankind 
are required to believe a lie, and a falsity is made the object 
of divine faith ! Again, if Christ did not die for adi, then 
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Theology. This being the case, it is undeniable, that whatever we cree Christ died for all men, and yet all men shall not be Theale} { ‘ 
wore Jost in the first Adam is restored to us by the sccond; and saved, it would appear that man is mightier than his Maker. ~, ie 
therefore they who believe that the punishment denounced The ultimate end of God in the redemption of man is ad- a, 
against eating the forbidden fruit was death corporal, spi- mitted to have been his own glory; but if any individual i 
ritual, and eternal, must believe that we are redeemcd of the human race, who was redeemed by Christ, shall not ‘i 
from all these by Christ; who having “appeared once in be saved, God will so far lose his end, and be deprived of it 
the end of the world to put away sin by the sacrifice of him- his glory. For, if this were the case, where would be the ‘k 
self, died for us, that whether we wake or sleep, we should glory of God the Father in forming a scheme which, with . 
live together with him,” (Heb. ix. 26. 1 Thess. v. 10). If respect to multitudes, does not succeed; and where would Ci 
the image of God in which man was created was lost by be the glory of the Son of God, the Redeemer, in working i 
the breach of the first covenant, it is more than restored to out the redemption of men who are yet not to be saved by . 
us “ by the Mediator of a better covenant, which is esta- him? and where would be the glory of the Spirit of God, ail 
blished upon better promises ” if by the sin of Adam we if redemption were not by him effectually applied to every Oy 
were utterly indisposed, disabled, and made opposite to all individual for whom it was wrought? By such arguments | ite 
that is spiritually good, and wholly inclined to all evil, and as these do the Calvinists oppose the scheme of universal FF 
that continually, we are freed from that dreadful curse by redemption, and contend that Christ died only for the elect, Wa 
«“ our Saviour Jesus Christ, who gave himself for us, that or such as shall be placed on his right hand at the day of tout 
he might redeem us from all iniquity, and purify to himself judgment. This notion of a limited redemption, as they 4 
a peculiar people zealous of good works,” (Titus ii. 14); think it more worthy of the sovereignty of God, they be- 
and if for our sharc in the first transgression we be justly lieve to be taught by our Saviour himself, when he saith, ay 
liable to all punishments in this world and in that which is (John vi. 37-40), “ All that the Father giveth me shall come 
to come, the apostle assures us, that “ when we were cne- to me; and him that conicth to me, I will in no wise cast ! bi 
mies we were reconciled to God by the death of his Son, out. For I came down from heaven, not to do my own 4 
because that God was in Christ reconciling the world to will, but the will of him that sent me. And this is the p to 
himself, not imputing their trespasses unto them,” (Rom. Father’s will who hath sent me, that of all which he hath i, 
v.10. 2 Cor. v.19). As Jesus is “the Lamb slain (in the given me I should lose nothing, but should raise it up again a 
divine decree) from the foundation of the world,” these be- at the last day.” be 
neficial conscquences of his death have been extended by The Arminians, on the other hand, contend that it is im- me 
a retrospective view to all in every age whose names are pious to limit the effects of Christ’s death to a chosen few, a 
written in the book of life, though it be absurd to suppose since it appears from Scripture, that by the decree and in- 4 
that he literally took their sins upon him, and impious to tention of his Father he tasted death for every man, that all, | 4 
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no man can be sure that he is bound to believe in Christ 
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deceivers themselves ;—all this is not only different fromthe Theology. 


wl when preached to him; nor can any man be justly con- common course of things, but directly contrary to the most “"\—” 
ded demned for infidelity ; which is not only absurd in itself, known laws of nature, and is therefore not miraculous, but 
but but directly contrary to what we are taught by our blessed may be pronounced impossible. Yet this impossibility we 
Loy Lord, who assures us, (St. John iii. 18, 19, and 36; Rom. must admit, or acknowledge, that as Christ died for our sins, 
xis xiv. 9), that unbelief is the cause of condemnation. Lastly, according to the Scriptures, and was buried, so he arose 
iC if Christ died not for ad, then it is certain that he cannot again the third day, according to the Scriptures; and was 
lat claim dominion over all in consequence of his death and re- seen of Cephas, then of the twelve; after that of above five 
sur surrection ; but St. Paul says expressly, that “ to this end hundred brethren at once; after that of James; and then 
Chi | Christ both died, and rose, and revived, that he might be of all the apostles; and that he was last of all seen of St. 
he} | the Lord of the dead and living.” The Arminians acknow- Paul, (1 Cor. xv. 3-9,) who by the vision was converted 
ed _ ledge, that though Christ died for all, there are many who to preach the faith which till then he had persecuted. 

sil) | | will not be saved; for, say they, (Wells’s Divine Laws and Thus we are assured, that “those who have fallen asleep 
0 | Covenants, part ii. chap. iii.) the death of Christ did not in Christ are not lost, since he has risen from the dead, and 
ite literally pay the debts incurred by sinners, but only obtain- become the first fruits of them that slept. For since by man 
i} | ed for them the gracious covenant of the gospel, by which came death, by man also came the resurrection of the dead. 
Ils all who believe in him, and sincerely endeavour to work For as in Adam all die, even so in Christ shall all be made 
ut} |) out their own salvation with fear and trembling, are entitled alive. But every man in his own order; Christ the first- 
off to forgiveness of sins and eternal life. fruits, afterwards they that are Christ’s at his coming; for 
P 7 / ; ._ all that are in the graves shall hear his voice, and shall come 
BC} |) Sect. VI—Of the Resurrection and Ascension of Christ. forth, they that ive done good unto the resurrection of 
T| || The Apostles of Christ, in announcing his religion to men, life, and thcy that have done evil to the resurrection of dam- 
til! Jaid great emphasis on the fact of their Master’s resurrec- nation.” (1 Cor. xv. 20-24, and St. John v. 28, 29.) 

in) | tion from the dead, as that which proved the divinity of his Our blessed Lord having conversed familiarly with the 
hiss mission, and the acceptance of his work by God. That eleven apostles for forty days after his resurrection, in- 
his this fact really occurred, there can be no doubt. It may structing them in the things pertaining to the kingdom of 


be laid down as a fixed principle, that no man, or body of 
men, will deliberately choose evi for its own sake, or enter 


_ zealously upon a tedious and difficult enterprise, from which 


God; having extended their authority as his ministers, by 
giving them a commission to teach all nations, and make 
them his disciples, by baptizing them in the name of the 


§ | no good can possibly arise, and from which unmixed misery Father, and of the Son, and of the Holy Ghost; and having 
scl] |) is clearly foreseen as the necessary result of every step of promised them power from on high to enable them to dis- 
he the progress. Such, however, must have been the choice charge the duties of so laborious an officc—conducted them 
nl] | and the conduct of the apostles, when they resolved to as far as Bethany, that they might be witnesses to his as- 
met |” preach a new religion founded on the resurrection of Jesus, cension into heaven. (See St. Luke xxiv. 49—43, and Acts 
tl if they did not certainly know that Jesus had risen from i. 6-12.) 

he the dead. And this conduct must have becn adopted, That our blessed Lord ascended into heaven, will scarce- 
lJ | and, in opposition to every motive which can influence the ly be denied in the present age by any one who admits that 
Tm human mind, have been persevered in by a great number he rose from the dead. The ascension was indeed the natu- 
fay of men and women, without the smallest contradiction hav- ral consequence of the resurrection; for we cannot suppose 


_ ing ever appeared in the various testimonies, which at dif- 
_ ferent times, and under the cruelest tortures, they all gave 


to a variety of circumstances, of which not one had its 
_ foundation in truth. He who can admit this supposition, 


that a man would be called back from the grave to live for 
ever in a world where all other men fall in succession a prey 
to death. The purpose for which he died was to recover 
for the descendants of Adam every privilege which they 


nill| | will not surely object to the credibility of miracles. The had forfeited through his transgression; and if, as has been 
est) || resurrection of a man from the dead is an event so dif- generally believed, mankind were by the terms of the first 
ere} | ferent indeed from the common course of things, that no- covenant to enjoy eternal life in heaven, some proof was 
hin) | thing but the most complete evidence can make it an ob- necessary that Christ by his death and resurrection had 
ect} || ject of rational belief; but as the resurrection of Jesns has opened the kingdom of heaven to all faithful observers of 
lng always been said to have had God for its Author, it has the terms of the second. Hence it was prophesied (Psalm 
n an effect which does not exceed the power of the cause xviii. 18; cx. 1; Micah ii. 13) of the Messiah, in whom all 


_ assigned, and is therefore an event possible in itself and 
capable of proof. It is a deviation from the laws of na- 
_ ture, but it is not contradictory to any one of those laws. 
_ That a great number of men and women should deli- 
_ berately form a plan of ruin and misery to themselves, 


_ without a prospect of the smallest advantage either in this 


’ world or the next, is as different from the common course 


_ of things as the resurrection from the dead; and therefore 
_ in itself at least as great a miracle: but that they should per- 
sist in prosecuting this plan in the midst of torments; that 
they should spread themsclves over the whole world, and 
everywhere publish a numbcr of falsehoods, without any 
one of them contradicting the rest; that truth should never 


- escape them either in an unguardcd moment, or when lin- 
_ gering on the rack, and yet all their lies should be in per- 


fect agreement with each other; that they should every 


. one of them court sufferings for a person whom they knew 


to be an impostor; that not one of thc nnmber—not even a 
single woman—should have so much compassion for a fellow- 


_ creature, as to rescue him from the flames by confessing a 


truth which could injure nobody—not even the suffering 


the nations of the carth werc to be blessed, that “ he should 
ascend on high, lead captivity captive, and sit on the right 
hand of God until his enemies should be made his foot- 
stool.” It was therefore of the greatest importance to the 
apostles to have sufficient proof of their Master’s exaltation 
to the right hand of the Majesty on high; for otherwise 
they could neither have looked for an entrance into heaven 
themsclves, by a new and living way, as the author of the 
epistle to the Hebrews expresses it, nor have preached Je- 
sus as the Messiah promised to their fathers, since they could 
not have known that in him these prophecies were fulfilled. 
But the proof vouchsafed them was the most complete that 
the nature of the thing would bear. The spectators of the 
ascension were many; for, according to the history of St. 
Luke, (Acts i. 12-16.) those who returned from the Mount 
of Olives to Jerusalem, and prepared themselves for the 
coming of the Holy Ghost, were in number about six score ; 
and to such a cloud of witnesses the evangelist would not 
have appealed, liad not the fact he was recording been very 
generally known. Yet these were perhaps but part of the 
witnesses; for since Christ had informed his disciples that he 
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Theology. was to ascend to his Father and their Father, to his God 


all the sons and daughters of Adam shall return to life, and’ 
=~ and their God, and that he was going to prepare a place for 


them, that where he is there they might be likewise ; we 
can hardly doubt but that all who believed in him as the 
Redeemer of the world would take care to be present, not 


death shall be swallowed up in victory. ‘ Then cometh 


the end, when the office of mediator ceasing, he shall have 
delivered up the kingdom to God, even the Father, when 
he shall have put down all rule and all authority and power. 


m0 
i ir Master’s triumph over all his enemies, For when all things shall be subdued unto him, then shall j at 
a ans dora tat glory hich awaited themselves. the Son also himself be subject unto him that put all things just 
It was probably on this occasion that he ie seen after a under him, that God may be all in all, (1 Cor. xv. 24-28.) | i cr 
resurrection by above five hundred brethren at once, o , ’ : ae 
tiga! the getter part were alive at the writing of St. Paul’s Sect. yiaet J UP TG te by Fi ath. | rel 
first epistle to the Corinthians. Between pardon of sin and justification there is so close [fh 
iat though such multitudes of people saw Jesus lifted up a connection, that many writers seein to consider the terms | prof 
from the mount, till he gradually vanished out of thcir sight, as synonymous, and to infer, that he who is pardoned is ipso in by 


some other evidence seemed necessary to certify them of the 
place to which he had ascended. Two angels therefore ap- 
pear, and attest what human eyes could not see, but what 
was indeed the consequence of what they had seen. They 
attest that Christ had ascended to heaven, not to descend 
again till the last day; and surely, with respect to this point, 
the citizens of heaven were the most unexceptionable wit- 
nesses. We mnust therefore acknowledge and confess, against 
all the wild heresies of old, that Jesus Christ the Son of 
God, who died and rose again, did with the same body and 
soul with which he had lived upon earth ascend “ into 
heaven, there to appear in the presence of God for us.” 
(Heb.ix.24.) Having in the outward tabernacle of this world 
once offered up himself a pure and perfect sacrifice for the 
expiation of our sins, he entered within the veil into the most 
holy place, there to present his blood before God himself, 
in order to obtain mercy for us, and restore us to the Di- 
vine favour. So that «“ if any man sin, we have an advo- 
cate with the Father, Jesus Christ the righteous, who is 
the propitiation for our sins, and not for ours only, but also 
for the sins ‘of the whole world; and he is able to save to 
the uttermost those that come to God by him, seeing he 
ever liveth to make intercession for us.” « Seeing then that 
we have a great high-priest, who is passed into the heavens, 
Jesus the Son of God, we may through him come boldly 
unto the throne of grace, that we may obtain mercy and 
find grace to help us in time of need.” 

But it is not the office a priest only that our Lord dis- 


facto justified. That every Christian, who shall be par- 
doned at the judgment of the great day, will likewise be 
justified, is indeed true; but in propriety of speech, justi- 
Jication is a word of very different import from pardon, 
and will entitle the Christian to what mere pardon could 
not lead him to expect. An innocent person, when falsely 
accused and acquitted, is justified but not pardoned ; and 
a criminal may be pardoned, though he cannot be justified 
or declared innocent. A man whose sins are pardoned is 
freed from punishment; but the Justified Christian is en. 
titled to everlasting life, happiness, and glory. If we were 
only pardoned through Christ, we should indeed escape 
the pains of hell, but could have no claim to the enjoy- 
ments of heaven; for these, being more than the most per- 
fect human virtue can merit, must be, what in the scrip- 
tures they are always said to be, “ the gift of God through 
Jesus Christ our Lord.” Hence it is that St. Paul, dis- 
tinguishing, as we have done upon his authority, between 
mere remission of sins and justification of lite, declares, 
(Romans iv. 25), that “ Jesus our Lord was delivered for out 
offences, and raised again for our Justification.” 

The word justification, in Scripture, has been very gene- 
rally considered as a forensic term expressing the sentence 
of a judge. The most eminent reformed divines of all deno- 
minations, (Limborch, Bull, Waterland, Warburton, Beve- 
ridge, Vitringa, Gill, &.) and even many of the Romanists 
themselves, have strenuously contended, that this is its ge- 
nuine sense, when it is distinguished from mere remission 
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charges in heaven; he is represented as sitting on the right of sins, regeneration, and sanctification; and if so, it will j tare 
hand of God, to denote that real authority with which he signify God’s pronouncing a person Just, either as being per- | ot 
is now vested; “angels, and authorities, and powers, being fectly blameless, or as having fulfilled certain conditions re- i “i, 
made subject to him,” (1 Peter iii. 22.) Hence it is, that quired of him in the Christian covenant. But that “there Bom 
after his resurrection, he said of himself, (Matt. xxviii. 18,) is not a Just man upon earth, who doth good and sinneth 1 Too 
“all powcr is given unto me in heaven and in earth;” for, not,” is made known 


as St. Paul informs us, (Phil. ii. 8, 9, 10,) “ because he hum- 
bled himself and became obedient unto death, even the 
death of the cross, therefore God hath highly exalted him, 
and given him a name which is above every name; that at 
the name of Jesus every knee should bow, of things in 
heaven, and things in earth, and things under the earth.” 
And this submission is due to him, because “ God raised 
him from the dead, and set him at his own right hand in 
the heavenly places, far above all principalities and powers, 
and might, and dominion, and every name that is named, not 
only in this world, but also in that which is to come; and 
hath put all things under his feet, and gave him to be head 
over all things to the church,” (Eph. i. 20, &c.) As God, 
Christ possessed a kingdom, which, as it had not a begin- 
ning, can never have an end: but the dominion, of which 
the apostle is here treating, was conferred upon him as the 
mediator of the new covenant, and will no longer continue 
than till his enemies shall be subdued; for we are told that 
“he must reign till he hath put all enemies under his feet; 
and that the last enemy that shall be destroyed is death.” 
‘* He will ransom his subjects from the power of the grave; 
he will redeem them from death. O dcath, he will be thy 
plague; O grave, he will be thy destruction,” (Hosea xiii. 
14.) The trumpet shall sound, the graves shall be opened, 


to us by the most complete evidence 
possible, the joint dictates of our own consciences and of 
divine revelation; and therefore whosoever is pronounced 
just by the Judge of all the earth, must be so, cither be- 
cause, though not absolutely blameless, he has performed 
the conditions required of him in the covenant of grace, or 
because Christ has fulfilled all righteousness in his stead. 
If this be the Scripture notion of Justification, it must be 
the act of God, and cannot be the effect either of our faith or 
of our virtue. Accordingly, we are said by the apostle to be 
justified freely by his grace through the redemption that is 
in Jesus Christ; whom God hath set Jorth to be a propi- 
tiation through faith in his blood. (Rom. lil. 24,25.) The 
act of justification therefore proceeds from the divine phi- 
lanthropy, and cannot be performed by the instrumentality 
of faith; for it is not God, but man, who believes; and man 
is not the justifier of himself. To talk of any kind of in- 
strument of justification besides the propitiation set forth 
by God, is indeed to make use of very improper language: 
“ Omnis causa instrumentalis,” says Bishop Bull, (Har- 
monia A postolica, cap. ii. § 8.) “ suo modo in effectum influit, 
eique effecti productio proprie. attribui potest. Jam vero, 
cum justificatio nihil aliud sit quam gratiosus Dei actus, 
quo peccata nostra nobis condonet, ac nos ad salutem ac 
ceptet, valde absurdum esgset dicere, vel fidem, vel opera 
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nostra; vel quidvis aliud, nostri aut remittere peccata nostra, 
{aut persofias nostras acceptare: quod tamen, si instrumen- 
talis causa justificationis fides sit, plane dicendum esset.” 
In this sentiment of the bishop of St. David’s some of the 
most eminent divines both among the Calvinists and Ar- 
')minians acquiesce. Many however have chosén to treat of 
justification not only in the active sensé, as it is the act of 
) God, for all admit that it is he who justifies; but likewise 
in a passive sense, as it means our privilege or possession 
held of him, when we are said to be justified by his grace. 
)In this view of the subject they may speak with sufficient 
‘|propriety, of an instrument of justification, not as the mean 
' by which it is conveyed, but as the medium through which 
it is received by the true Christian. And hence it follows, 
at Waterland and Warburton strenuously maintain the 
doctrine of the Westminster Confession, “ that faith receiv- 
ing and resting on Christ is the alone instrument of justi- 
fication; though it cannot be alone in the person justified, 
but must ever be accompanied with all other saving graces, 
and be a faith which worketh by love.” 


Obs, Notwithstanding this general agreement of Calvinists and Re- 
moustrants on the subject of justification, there are several differences 
of sentiment, and still more of phraseology, when they descend to par- 
ticulars. Of these an idea will be best formed by the perusal of the 
2minent writers on both sides, 
“ A notion (says Dr. Gill, Body of Divinity, vol. ii. book iti. chap. 
3, sec. 5.) obtained some years ago, that a relaxation of the law and 
‘xhe severities of it has been obtained by Christ; and a new law, a 
remedial law, a law of milder terms, been introduced by him, which 
is the gospel ; the terms of which are, faith, repentance, and new obe- 
dience ; and though these be imperfect, yet being sincere, they are 
accepted hy God in the room of perfect righteousness. But every 
ticle of this scheme is wrong; for the law is not relaxed, nor any 
of its severities abated ; Christ came not to destroy, but to fulfil it; 
and therefore it requires the same holy, just, and good things, as ever. 
Nor is\the gospel a new law. There is nothing in it which looks 
like a law; for it bas no contmands in it, but all promises, being a 
jpure declaration of giace and salvation by Christ; nor are faith, re- 
pentance, aud a ew obedience, required by it as a condition of man’s 
acceptance with God. . Faith and repentance are gospel doctrines, 
and parts of the gospel miwistry ; they aré graces, and not terins ree 
quired to be performed by men of themselves. Faith is the gift of 
od, and repentance is a grant from him. It is not true that God 
will accept of an imperfect righteousness in the room of a perfect one ; 
nor can anything more highly reflect upon the justice and truth of 
od, who is the judge of all the earth, than to suppose that he can 
ever account that as a righteousness which is not one.” 
| Haying thus proved by arguments which were almost in the same 
words stated long hefore by Bishop Beveridge, (see his Private 
Thoughts of Religion,) that the gospel is no relaxation of 
the law, he proceeds to lay down his own notions of justification, 
of which, he says, “the sole matter, or that for the sake of which 
a sinner is justified before God, is the righteousness of Christ 
—that which he did and suffered on earth, in our nature, in our 
stead, and as our representative. This is commonly called his active 
ind passive obedience ; and when the purity and holiness of his own 
nature was added to it, the ‘whole made up the Sicatopa rov vopou, 
the righteousness of the law, which was fulfilled by him as the head and 
‘epresentative of his people, (Rom. viii. 4.) ; for whatever the law 
equired is necessary to a sinner’s justification before God, and it 
Fequired of sinners more than it did of mati in innocenée. Man was 
created with a pure and holy nature, conformable to the pure and holy 
aw of God; and it was incumbent on him to continue so, and to yield 
n it perfect and sinless obedience, in the failure whereof he was 
Pthreatened with death. Man did fail, by which his nature was vitia- 
ted and'corrupted, and his obedience became faulty and imperfect. 
jHe therefore became lialile to the penalty of the law, and still per- 
fect ohedience was required of him, To the justification of a sinner, 
“therefore, is required the most complete obedience, active and pas- 
“sive; or, in other words, purity of nature, perfect obedience, and the 
sufferings of death ; all which meet in Christ, the representative of 
|his people, in whom they ere justified. There are, indeed, some, 
divmes who’ exclude the active otiedience of Christ from being 
j2ny part of the righteousness by which inen’ are justified. They 
allow it to have been a condition requisite in him as a Medi- 
ftor, qualifying him for his office ; but deny that it is the matter 
‘ef justification, or reckoned for righteousness to man. _ But 
without the active obediciice of Christ the law would not be satisfied ; 
he language of which is, Do and live; and unless its precepts be 
Yobeyed, as well as its penalty entured, it cannot be satisfied ; and un- 
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less it be satisfied there can be no justification. 
are justified by the righteousness of Christ, it must be by his active 
obedience imputed and made over to them, so as to become theirs, 
even as David describeth the blessedness of the man unto whom God 
imputeth righteousness without works, (Rom. iv. 6.) That this is 
really the way in which men are justified, Dr. Gill thinks evident, 
because they must be justified either by an inherent oy by an imputed 
righteousness; but they cannot be justified by their own inherent 
righteousness, for that is imperfect, and therefore not, justifying. 
Hence the apostle ‘counts all things but dung, that he may wil 
Christ and be found in him ; not having his own righteousness, which 
is of the law, but that. which is through the faith of Christ, the right- 
eousness which is of God by faith,’ (Phil, iii. 8,9.) But by such a 
righteousness as this a man cannot he justified in any other way than 
by an imputation of it to him. Whence it follows, that ‘ as by one 
man’s disobedience many were made sinners by imputation, so by the 
obedience of one shall many be made righteous, by having that obedience 
placed to their own account.’” _ 
As this author properly considerg justification as the act of God, 
he does not approve of the language in which faith is called the in- 
strument, either of conferring or receiving it. Faith,” says he, 
(Body of Divinity, vol. i. book ji. sec. 5,) “is merely the evidence 
of justification to the person justified ; for ‘ faith is the evidence of 
things not seen.’ The righteousness of God, of the God-man and 
Mediator Jesus Christ, is revealed from faith to faith in the ever- 
lasting gospel, (Rom. i. 17,) and therefore must be before it is re- 
vealed, and before the faith to which it is revealed. Faith is, that 
grace whereby a soul, having seen its want of righteousness, beholds 
in the light of the Divine Spirit a complete righteousness in Christ, 
renounces its own, lays hold on that, pyts it on as a garment, rejoices 
in it, and glories of it; the Spirit of God witnessing to his spirit that 
he is a justified person : and so he is evidently and declaratively ‘jus. 
tified in the name of the Lord Jesus, and by the Spirit of our God, 
(1 Cor. vi. 11.) Faith adds nothing to the esse, only to the hene 
esse of justification; which is a complete act in the eternal mind of 
God, without the being or consideration of faith, or any foresight of 
it. In the account of God, a man is as much justified before his 
faith as after it ; and after he does believe, his justification depends 
not on his acts of faith, for though we believe not, yet God abides faith- 
ful to his covenant-engagements with his son, by whose suretyship- 
righteousness the elect are justified ; but by faith men have a comfort- 
able sense, perception, and apprehension, of theirjustification, and enjoy 
that peace of soul which results from it. It is by that only, under the 
testimony of the Divine Spirit, that they know their interest in it, and 
cai claim it, and so have the comfort of it.” Y 
Though this language differs from that of the Westminster Con, 
fession, the author seems not to teach a different doctrine ; for if faith 
be that grace by which a soul renounces its, own righteonsness, and 
lays hold of Christ’s, which it puts on as a garment, it must be that 
very thing which the compilers of the Confession meant by their de- 
finjtion of faith receiving and resting on Christ and his righteousness, 
when tliéy called it « the alone instrument .of justification.” Ac- 
cordingly this author elsewhere (Body of Practical Divinity, book i. 
chap. 6,) teaches, that “ true faith in sensible sinners assents to Christ 
and embraces him, not merely as a Saviour of man in general, but as 
a special suitable Saviour for them in particular. It proceeds upon 
Christ's being revealed in them as well as to them, by the spirit of 
wisdom and revelation, in the knowledge of him as a Saviour that be- 
comes them. It comes not merely through external teachings by the 
hearing of the word from men; for no man, saith our blessed Lord, 
can come to me except the Father draw him; but such souls as are 
thus drawn, having heard and learned of the Father, believe not only 
in the doctrine of Christ, but also in himself, trusting in him alone for 
everlasting life and salvation.” a 
Were it not that Dr. Gill, in everything that he writes, has an 
eye to the doctrine of election and reprobation, which he carries to a 
greater height than almost any other divine with whose works we are 
acquainted, he would differ little in his notions of justification from 
the more inoderate Arminians, “ Justification,” says Limborch, “ is 
the’merciful and gracious act of God, whereby he fully absolves from 
all guilt the truly penitent and believing soul, through, and for the 
sake of Christ apprehended by a true faith; or gratuitously remits 
sin upon the account of faith in Jesus Christ, and graciously imputes 
that faith for righteousness.” Here, indeed, the imputation of Christ’s 
righteousness is expressly denied ; but Dr. Waterland, who.can hardly 
be considered as a Calvinist, seems to contend for theimputation of 
that righteousness to the sinner, as well as for faith being the instrn- 
ment by which it is received. 7 
‘It cannot be for nothing,” says that able writer, (Summary 
View of Justification,) “that St. Paul so often and so emphatically 
speaks of man’s being justified by faith, or through faith in Christ’s 
blood ; and that he particularly notes it of Abraham, that he believed, 
and that his faith was counted to hira for justification, when he might 
as easily have said that Abraham, to whom the gospel was preached, 
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Theology. was justified by gospel-faith and obedience, had he thought faith and 
Nor we obedience equally instruments cf justification. Besides, it is on all 
hands allowed, that though St.Paul did not directly oppose faith to 
evangelical works, yet he comprehended the works of the moral law 
under those which he excluded from the office of justifying, in his 
sense of the word justification. He even used such arguments as ex- 
tended to all kinds of works ; for Abraham’s works were excluded, 
though they were undoubtedly evangelical.” To prove that he inter- 
prets the apostle’s doctrine fairly, the author quotes, from the genuine 
epistle of Clemens of Rome, a passage, in which it appears, beyond a 
donbt, that this fellow-labourer of St. Paul so understood the doctrine 
of justifying faith as to oppose it even to evangelical works, however 
exalted. ‘ Itis true,” continues Waterland, “ Clemens elsewhere, and 
St. Paul almost everywhere, insists upon true holiness of heart and 
obedience of life as indispensable conditions of salvation or justifica- 
tion ; and of that, one would think, there could be no question among 
men of any judgment or probity. But the question about conditions 
is very distinct from the other question about instruments ; and there- 
fore both parts may be true, viz., that faith and obedience are equally 
conditions, and equally indispensable where opportunities permit ; 
and yet faith over and above is emphatically the instrument both of 
receiving and holdiug justification, or a title to salvation. 

“To explain this matter more distinctly, let it be remembered, 
that God may be considered either as a party contracting with man 
on very gracious terms, or as a judge to pronounce sentence on him. 
Man can enter into the covenant, supposing him adult, only by as- 
senting to it, and accepting it, to have and to hold it on such kind of 
tenure as God proposes ; that is to say, upou a self-denying tenure, 
considering himself as a guilty man standing in need of pardon, and 
of borrowed merits, and at length resting upon mercy. So here, the 
previous question is, Whether a person shall consent to hold a pri- 
vilege upon this submissive kind of tenure or not? Such assent or 
consent, if he comes into it, is the very thing which St.Paul and St. 
Clemens call faith. And this previous and general question is the 
question which both of them determine against any proud claimants 
who would hold by a more self-admiring tenure. 

“ Or if we next consider God as sittting in judgment, and man 
before the tribunal going to plead his cause, here the question is, 
What kind of plea shall a man resolve to trust his salvation upon ? 
Shall he stand upon his innocence, and rest upon strict law? or 
shall he plead guilty, and rest in an act of grace ? If he chooses the 
former, he is proud, and sure to be cast: if he chooses the latter, he 
is safe so far in throwing himself upon an act of grace. Now this 
question also, which St.Paul has decided, is previous to the ques- 
tion, What conditions even the act of grace itself finally insists upon ? 
A question which St. James in particular, and the general tenure of 
the whole Scripture, has abundantly satisfied; and which could never 
have been made a question by any considerate or impartial Chris- 
tian. None of our works are good enough to stand by themselves 
before Him who is of purer eyes than to behold iniquity. Christ 
only is pure enough for it at first hand, and they that are Christ’s at 
second hand in and through him. Now because it is by faith that 
we thus interpose, as it were, Christ between God and us, in order 
to gain acceptance by him; therefore faith is emphaticaliy the in- 
strument whereby we receive the grant of justification. Obedience 
is equally a condition or qualification, but not an instrument, not 
being that act of the mind whereby we look up to God and Christ, 
and whereby we embrace the promises.” 

But though Dr. Waterland contends that faith is the instrument 
of justification, he does not, like the Antinomians, teach that it will 
save men without works. “ The covenant of grace,” says he, ‘has 
conditions annexed to it of great importance, for without them no 
instruments can avail. These are faith and obedience, as St. James 
hath particularly maintained. St.Paul had before determined the 
general and previous question respecting the plea by which we ought 
to abide ; and when some libertines, as is probable, had perverted 
his doctrine of faith and grace, St. James showed that the very faith 
which rests in a covenant of grace, implies a cordial submission to 
the conditions of that covenant, otherwise it would be nothing but 
an empty ceremony. The perfect agreement between St. Paul and 
St. James in the article of justification, appears very clear and cer- 
tain. St. Paul declares, that in order to come at justification, it is 
necessary to stand upon grace, not upon merit ; which St. James 
does not deny, but rather confirms, in what he says of the perfect 
law of liberty, (James i. 25; ii.12). St. Paul makes faith the in- 
strument of receiving that grace ; which St. James does not dispute, 
but approves by what he says of Abraham, (ii. 23); only he main- 
tains, also, that in the conditionate sense, justification depends 
equally upon faith and good works ; which St. Paul also teaches and 
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inculcates in effect, or, in other words, through all his writings. If 7 


St. Paul had had precisely the same question before him which St. 
James happened to have, he would have decided the same as St, 
James did; and if St. James had had precisely the same question 
before him which St. Paul had, he would have determined just as 
St. Paul did. Their principles were exactly the same, but the ques- 
tions were diverse ; aud they had different adversaries to deal with, 
and opposite extremes to encounter, which is a common case. 

‘“‘ Tt may be noted, that that faith which is here called a condition, 
is of much wider compass than that particular kind of faith which is 
precisely the instrument of justification. For faith as a condition 
means the whole complex of Christian belief, as expressed in the 
creeds; while faith as an iustrument means only the laying hold on 
grace, and resting in Christ’s merits, in opposition to our own de 
servings: though this also, if it is a vital and operative principle, 
(and if it is not, it is nothing worth), must of course draw after it 
an hearty submission to, and observance of, all the necessary condi- 
tions of that covenant of grace wherein we. repose our whole trust 
and confidence; so that St. Paul might well say, “ Do we then 
make void the law (the moral law) through faith? God forbid: 
yea, we establish the law,” (Rom. iii. 51.) We exempt io man 
from religious duties, which are duties still, though they do not 
merit nor are practicable to such a degree as to be above the need of 
pardon: they are necessary conditions in their measure of justifica. 
tion, though not sufficient in themselves to justify, nor perfect 
enough to stand before Gcd or to abide trial: therefore Christ’s 
merits must be taken to supply their defects ; and so our resting in 
Christ’s atonement, by an humble self-denying faith, is our last 
resort, our anchor of salvation both sure and steadfast, after we have 
otherwise done our utmost towards the fulfilling of God's sacred 
laws, towards the performing of all the conditions required. 

“ That good works, internal and external, are according as oppor- 
tunities offer and circumstauces permit, conditions properly so called, 
is clear from the whole tenor of Scripture, as hath been often and 
abundantly proved by our own divines,! and is admitted by the most 
judicious among the foreign Reformed.? Yet some have been very 
scrupulous as to this innocent name, even while they allow the abso- 
lute necessity of good works as indispensable qualifications for fu- 
ture blessedness. Why not conditions therefore as well as qualifi- 
cations ? Perhaps because that name might appear to strike at ab- 
solute predestination, or unconditional election ; and there may lie 
the scruple : otherwise the difference appears to lie rather in words 
than in things. 

“Some will have them called not conditions, but fruits or conse- 
quents of justification. If they mean by justification the same as the 
grace of the Holy Spirit, and the first grace of faith springing from 
it, they say true ; and then there is nothing more in it than an im- 
proper use of the word justification, except that from abuse of words 
very frequently arises some corruption of doctrine. If they mean 
only, that outward acts of righteousness are fruits of inward habits 
or dispositions, that also is undoubtedly true ; but that is no reason 
why internal acts, virtues, graces, (good works of the mind), should 
not be called conditions of justification; or why the outward acts 
should not be justly thought conditions of preserving it. But if 
they mean that justification is ordinarily given to adults without any 
preparative or previous conditions of faith and repeutance, that in- 
deed is very new doctrine and dangerous, and opeus a wide door to 
carnal security and to all ungodliness.” 


Sect. VIII—Of the Person and Work of the Holy Spirit. 


Our Saviour before his death promised to his disciples, 
that after his ascension to heaven he should send unto them 
another Comforter, (aapaxdnros, he who stands by one and 
assists as required, an advocate, a guide, a helper, &c.) who 
should abide with them for ever, even‘the Sprrit oF TRUTH, 
(John xiv. 16, 17, &c.) Elsewhere this Spirit is denomi- 
nated “ the Holy Spirit,” “ the Spirit of God,” “ the Spirit 
of Christ,” &c., and is frequently mentioned in union with 
the Father and the Son as the object of adoration and the 
author of blessing. (Comp. Matt. xxviii. 19; 2 Cor. xiii. 
14, &c.) Hence theologians have denominated the Spirit 
the third person in the divine Trinity. That there are three 
persons in the one Godhead, has been shewn at large ina 
former section of this article; and that the Holy Ghost is 
one of these three, might be safely concluded from the pas- 
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| virtue in him; but this is far from being the ease. 


sages just referred to. But as more plausible objections 
have been urged against his divinity than any that we have 
met with against the divinity of Christ, it may not be im- 
proper to consider these before we proceed to give an ac- 
count of the graces which he imparts tothe church. By the 
Arians the Holy Ghost is considered as a creature; by the 
Soeinians and modern Unitarians, as they call themselves, 


the words Holy Ghost are supposed to express, not a person 


or spiritual subsistence, but merely an energy or operation, 
a quality or power, of the Father, whom alone they acknow- 
If this doctrine can be confuted, the 
Arian lrypothesis will fall to the ground of itself; for it is 
not conceivable that any inspired teacher should command 


his followers to be baptized in the namc of the self-existent 


God and two ereatures. 

It is admitted by the Socinians themselves, that in the 
eriptures many things are spoken of the Holy Ghost which 
can be properly predicated only of a person ; but the infe- 
rence drawn from this concession they endeavour to invali- 
date by observing, that in scripture there are likewise ex- 
pressions in which things are predicated of abstract virtues, 
which can be literally true only of such persons as practise 
those virtues. Thus when St. Paul says, (1 Cor. xiii. 4-8), 


that “ charity suffereth long and is kind, charity envieth not, 


charity vaunteth not itself, is not puffed up,” &c., we can- 
not suppose his meaning to be, that these actions are per- 
formed by charity in the abstract, but that every charitable 
person, in consequence of that one Christian grace, suffereth 
long and is kind, envieth not, vaunteth not himself, and is 
In like ‘manner, say they, personal ac- 
tions are attributed to the Holy Ghost, which itself is no 
yerson, but only the virtue, power, or efficacy, of God the 
father ; because God the Father, who is a person, per- 
forms such actions by that power, virtue, or efficacy, in him- 
self, which is denominated the Holy Ghost. Thus when 
we read (Acts x. 19, 20), that “the Spirit said unto Peter, 
Behold three men seek thee; arise therefore and get thee 
down, and go with them, doubting nothing, for I have sent 
them ;” we must understand that God the Father was the 
person who spoke these words and sent the three men; but 
because he did so by that virtue in him which is called the 
Spirit, therefore the Spirit is said to have spoken the words 
and sent the men. Again, when “the Holy Ghost said 
(Aets xiii. 2) to those at Antioch, Separate me Barnabas 
and Saul for the work whcreunto I have called them ;” we 
are to conceive that it was God the Father who command- 
ed the two apostles to be separated for the work to which 


he had called them; but becanse he had done all this by 
that power within him which is called the Holy Ghost, 


therefore his words and. actions are attributed to the Holy 
Ghost, just as long-suffering in men is attributed to cha- 
rity. 

This reasoning has a plausible appearance, and would be 
of much foree were all the actions which in scripture are 
attributed to the Holy Ghost of such a nature that they 
could be supposed to have proceeded from the person of 
God the Father in consequence of any particular power or 
Thus, 
the Spirit is said (Rom. viii. 26, 27) to make interces- 
sion for us; but with whom can we suppose God the Fa- 
ther, the fountain of divinity, to interecde? Our Saviour 


assured his disciples, (John xiv. 26; xv. 26; xvi. 13, 14, 
15), that the Father would, in his name, send to them the 
_ Holy Ghost, who is the Comforter ; that he would himself 


send the Comforter unto them from the Father; that the 
Comforter should not speak of himself, but speak only what 
he should hear; and that he should reccive of Christ’s, and 


| shew it unto them. But we cannot, without blasphemy 
and absurdity, suppose that the Father would, in the name 


of Christ, send himself; that the Son would send the Fa- 


ther from the Father; and the Father would not speak of 
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himself, but speak only what he heard ; or that either the Theology. 
Father in person, or a quality of the Father, should receive =\—= 


any thing of Christ to shew unto the apostles. 

The sagacity of Socinus perceived the foree of such ob- 
jections as these to his notion of the Holy Ghost being no- 
thing more than the power of the Father personified ; and 
therefore he invented another prosopopeia to serve his pur- 
pose in the interpretation of thosc texts to which this one 
eannot be applied. “ The Spirit of God,” says he, (Faust, 
Socinus in Resp. ad Wieckam, cap. 10), “ may be consider- 
ed either as a property or power in God, or as the things 
on which that power is working. When taken in the for- 
mer sense, the Spirit, where any personal attribute is given 
to it, means God the Father; when taken in the latter 
sense, it means the man on whom the power of the Father 
is working ; who, as long as he is affected by that power, is 
therefore called the Spirit of God;” and he quotes, we 
think most absurdly, the tenth verse of the second chapter 
of the first epistle to the Corinthians, as a text in which by 
the Spirit is meant an inspired man who could search all 
things, yea, even the deep things of God. 

How his modern followers, who deny the plenary inspi- 
ration even of Christ, will relish such a degree of inspira- 
tion as this, which raises mere men to a temporary equality 
with God, we know not; but leaving them to settle the dis- 
pute with their master, we shall produce one or two passa- 
ges in which personal attributes are given to the Spirit of 
God, when it is impossible to conceive that Spirit, either 
as a power inherent in the Divine Father, or as the person 
on whom that power is operating. We need not bring new 
texts into view, as some of those already quoted will serve 
our purpose. When our Saviour promises that the Holy 
Ghost, the Comforter, the Spirit of truth, should be sent by 
the Father and the Son to the apostles, we have seen, that 
by this Spirit he could not mean the Father or a property 
ot the Father ; neither could he possibly mean the apostles 
themselves, unless we are to suppose that the Father and 
the Son sent St. Peter to St. Peter, and that St. Peter, so 
sent, eame to St. Peter. Again, when Christ says of the 
Holy Ghost, “ he shall receive of mine, and shall shew it 
unto you,” he could not, for the reason already assigned, 
mean by the Holy Ghost the Father or the power of the 
Father; and surely his meaning was not, that the apostles, 
under the influence of the power of the Father, should re- 
ceive something and shew it each to himself. The Holy 
Ghost therefore is unquestionably a person; for though there 
are many passages of scripture in which the gifts of the Holy 
Ghost are called the Holy Ghost, they are so called by a 
very common figure of speech, in which the effect receives 
the name of its cause : and since this person is joincd with 
the Father and the Son in the formula of Christian baptism ; 
since they who lied to the Holy Ghost are said (Acts v. 4) 
to have lied unto God; since blasphemy against him is a 
morc heinous offence than the same sin against even the 
Father or the Son, (Mark iii. 28, 29); and since it was by 
the operation of the Holy Ghost that Jesus Christ was con- 
ceived of the Virgin Mary, and even on that account ealled 
the Son of God (Luke i. 35); it follows that the Holy 
Ghost is God, of the same substance with the Father and 
Son. 

It was this Divine Spirit which, on the day of Pentecost, 
inspired the apostles with the knowledge of different lan- 
guages; and as these were given only to enable them to 
preach the gospel to every creature, it can admit of no 
doubt but that He, who so amply provided the means of 
preaching, would take care that the gospel should be preach- 
ed in purity. Our Saviour had told his apostles, that the 
Comforter would guide them into all the truth, (és racav 
mv adnOeav), and bring all things to thcir remembrance, 
whatsoever he had said unto them; but if they had not com- 
prehended the meaning of what he said, the bare remem- 
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because they are spiritually discerned,” (1 Cor. ii. 14.) In. 
deed whatever be the powers of our moral faculties, when 


they had but a very imperfect knowledge of his doctrines, 
and of the purpose for which he had come into the world, 
is apparent from that unseasonable question which they put 
to him when assembled to witness his glorious ascension ; 
“« Lord, wilt thou at this time restore again the kingdom to 
Israel?” Their minds still cherished with fondness the vain 
prospect of temporal power; but after the day of Pentecost 
they were directed to nobler objects. From the same Spirit 
they received diversities of gifts besides that of language, 
and thus were well qualified to declare to the world the 
whole counsel of God. 

But the work of the Holy Spirit has not been restricted 
to the apostles and other possessors of miraculous gifts in the 
early church. As man is designed for a supernatural state 
in heaven, he stands in need of supernatural direction to 
guide him to that state. “ No man,” says our Saviour, 
‘can come to me except the Father draw him;” and the 
apostle tells us, that “as no man knoweth the things of a 
man save the spirit of a man which is in him, even so none 
knoweth the things of God but the Spirit of God,” (John vi. 
44; 2Cor.ii.11.) This omniscient Spirit indeed searcheth all 
things, yea even the “deep things of God,” and revealeth 
them to the sons of men, to enlighten their understandings 


compared with those of our first father, it is so long before 
they be completely developed, that we should infallibly be 
lost, if we were not blessed by a supernatural guide, when 
reason is incapable of directing our conduct. Our passions 
and appetites are in their full strength before experience 
has furnished the mind with materials, by means of which 
motives may be weighed; and therefore it would be impos- 
sible, without the aid of a divine interference, completel 
to overcome those evil habits which are formed by sinful 
indulgence. So true is it, that “except a man be born 
again of water and of the Holy Ghost, he cannot enter in- 
to the kingdom of God.” This change in our dispositions, 
from an immoderate attachment to earth to a relish for the 
things of heaven, is in scripture called “a renewing of our 
minds, a new creation, a new man; in opposition to our 
natural disposition, which is called “the old man, corrupted 
according to the deceitful lusts.” 

A third office of the Holy Spirit is to lead, direct, and 
govern us through all the periods of our lives. Withont such 
a leader and guide, the temptations with which we are sur- 
rounded would certainly overcome us, and we should faint 
long before we arrive at the end of our journey. By the 
very constitution of our nature we are subjected in some 
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regeneration and renewing of the Holy Ghost, which he vision “ for renewing us in the spirit of our minds, and en- te 
sheds on us abundantly through Jesus Christ our Lord,” abling us to put on the new man, which, after God, is i) th 
(Tit. i. 5, 6.) To those who believe that we derive from created in righteousness and true holiness,” as, when made tr 
on, fe nature, this particular grace must appear known by revelation, appears to have been expedient, may | ed 
; y necessary, that without it we could have no be conceived to have been even necessary, and though }) it 
relish for heaven or heavenly things. “ The natural man,” reason could hardly have hoped for it, is contradicted by | Yo 
we are told, “ receiveth not the things of’ the Spirit of God, none of our natural notions either of God or of man. I ~ 


for they are foolishness to him; neither can he know them, 


Obs. See Owen’s Discourse concerning the Holy Spirit. J. Pye 


oy tht TS & H E 250 

Si Smith On thePersonality of the Holy Spirit. Lond. 1831. Ward- that period arrives, the Saviour shall again, in person, re- Theology, 
") law’s Discourses on the Socinian Controversy, Disc. x. visit this world, summon from their grave the bodies of al] Tbheopbras- 

| mankind who have died, change in a moment the bodies of tS: 
Sect IX.—Of Death and its consequences. those who shall then be alive, and afterwards proceed to a 
solemn trial of the whole, each one by hiniself, according 
jl As death has been introduced into our world by sin, and to their deeds done in the body. At the close, the eter- 
if“) | as every member of the race has sinned, the lives of all are nal destiny of each will be announced, and the mediatorial 
ir! |) forfeited and must in due time be yielded as Providence may reign of Christ terminated by the introduction of the right- 
pp appoint. When this takes place, the soul is separated from eous into the fulness of that celestial enjoyment to which 
he the body, and the latter spcedily decomposes into kindred our race was originally destined, and the banishment of the 
lus} | dust. The former, however, still retains possession of all wicked into that place which was prepared for the devil and 
S}/ ~ its peculiar faculties, and passes at once into a state of se- his angels. (Comp. 1 Cor.xv.; John xi. 23-26; Matt. xxv. 
at) | parate existence, the character of which is determined by 31-46; Rom. xiv. 9, 10; 2 Thess. i. 5-10, &c.) 
l@)} |} the conduct of the individual during life. ‘To those who 
avd have availed themselves of the gracious provision made by Such are the leading principles of that great system of reli- 
hi Christ for their redemption, death brings an immediate en- gious truth which the Bible unfolds. In stating them, our ob- 
rand trance into the enjoyment of heaven; while for those who ject has uniformly been, with regard to such as are generally 
avg have neglected or despised that provision, there remains adopted among pious inquirers, to present them clearly, and 
nly only the endurance of the punishment which the Great with their Scripture evidence, to our readers; and in regard 
udy Judge of all shall see necessary to inflict. (Comp. Rom.v. to those on which differences of opinion have prevailed 
2;| B12; Matt. x.28; Luke xvi. 22—31; Phil.i.23; Rom. xiv. among such, to bring forward, candidly and impartially, the 

34 913, &c.) views held, and the reasons urged, on both sides. It is for 

T This state of separate existence is destined to continue the intelligent reader, with his Bible in his hand, to deter- 
nly) only fora time. Christ has himself arisen from the dead as mine for himself what is right; and, as one who must an- 
th} 7 the first fruits of them that sleep,” and we are assured, swer to the J udge of all for his opinions as well as his con- 
hat that as he arose, so must all the dead who possess that na- duct, to embrace and follow what he is satisfied the inspired 
ure ture of which he partook, be raised at the last day. When writers teach. 

i THEOPHRASTUS, a celebrated philosopher, was a annotations, various readings, and an index. Of the “ His- 
il native of Eresium, a maritime town in the island of Lesbos, toria Plantarum” an elaborate edition was published by 
nl} || and is supposed to have been born about the year 392 be- Bodeus, Amst. 1644, fol. A separate volume had for- 
re fore the Christian cra. His father was by trade a fuller. merly appeared under the title of “ Julii Cexsaris Scaligeri 
le! |) The original name of the son, we are informed, was Tyr- Animadversiones in Historias Theophrasti.” Lugduni, 
my | tamus; but on account of his conspicuous eloquence, he 1584,8vo. The same learned man had likewise published 
as was called Euphrastus, and afterwards Theophrastus. At “(Commentarii et Animadversiones in sex libros de Causis 
ne |) an early age he repaired to Athens, where he successively Plantarum T heophrasti.” Lugd. 1566, fol. The octavo 
tei! |) became the disciple of Plato and of Aristotle. On the retire- volume is a book of rare occurrence. An English transla- 
lent |) ment of the latter, he became the head of the Peripatetic tion of the treatise on stones, accompanying the original, 
hot | ¥school; and so high was his reputation as a teacher of was published by Sir John Hill, M.D. Lond. 1746, 8vo. 
hilq |} philosophy, that at one period the number of his scholars Of the Characters of Theophrastus, the separate editions 
toy || amounted to two thousand. He appears to have reached are very numerous. The earliest, which only includes fif- 
vel |) avery advanced age. If the preface to his Characters is teen characters, is that of Pirckheymher, Norembergae, 
enu genuine, and if one passage which it contains is correct in 1527, 8vo. But for the most able and conspicuous edition 
ne the reading, he undertook that work at the age of ninety- we are indebted to Casaubon, Lugd. 1592, 8vo. This 
ine) | nine. This statement however cannot be received without edition, which has often been reprinted, is accompanied 
i@] | the utmost suspicion. He succeeded Aristotle in 322, with a most learned and elaborate commentary. Here we 
nd and was himself succeeded by Strato in 287 B.c. He had ought not perhaps to overlook the edition of Needham, 
ius) | thus presided in the Lyceum for about thirty-five years.’ Cantab. 1712, 8vo. He has published the prclections of 
lis His works, according to the catalogue of Diogenes Laer- Duport, professor of Greek at Cambridge, on thirteen of 
ls, tius, were vcry numerous; and several of them have been the characters, and has reprinted the commentary of Ca- 
tes preserved in a state more or less perfect. To the stock of saubon. The editions by Fischer in 1763, and Schneider 
atu natural knowledge he made some important contributions. in 1799, likewise deserve to be specified. The number 
he The largest of his works are two which relate to the his- of characters Casaubon had augmented to twenty-eight. 
ary tory and to the causes of plants; and by these he has es- Other two were long afterwards brought to light by Ama- 
abl tablished a claim to be regarded as the father of botanical duzzi, who published them in a splendid volume printed 
Cle| science. His Characters form one of the most remarkable by Bodoni: “Characterum Ethicorum Theophrasti Ere- 
‘om || Compositions which ancient Greece has bequeathed to our sii Capita duo hactenns anecdota, que ex cod. MS. Vati- 
img - times. cano saeculi XI. Grace edidit, Latine vertit, preefatione et 

], |) | The works of Theophrastus were first printed by Aldus, adnotationibus illustravit Johannes Christophorus Amadu- 
int} |) in two volumes of his edition of Aristotle, Venet. 1497-8,  tius.” Parme, 1786, 4to. Here the Greek text occupies 
i,| || fol. A separate edition was long afterwards produced by six pages, but the volume cxtends to nearly one hundred 
He Heinsius, Lugd. Bat. 1613, fol. This only contains the and forty. The Characters of Theophrastus have been 
text text, and a Latin version, without annotations; nor does translated into many languages. The version of La Bru- 
the the very learned editor appear to have bestowed any ex- yere, with additional characters by the translator, ranks 
trad traordinary labour on the undertaking. A more elaborate among the most conspicuous books in the French language. 
edid edition was at length published by Schneider, Lipsiae, His version was transferred into English in 1699: Bud- 
Igy $j, 1818-21, 5 tom. 8vo. The text is comprised in the first gell’s translation of the original followed in 1713, and 
vl} |) volume; the others are occupied with a Latin version, Gally’s in 1725. A more recent version has appeared 
wm.) rr ee ee 

1 Clinton’s Fasti Hellenici, vol. ii. p. 183. 


236 2 HH 


Theopom- under the subsequent title : “The Characters of Theophras- 

pus —_ tus, translated from the Greek, and illustrated by physiog- 
nomical sketches. To which are subjoined the Grcek text, 
with notes, and hints on the individual varieties of human 
nature. By Francis Howell.” Lond. 1824, 8vo. 

THEOPOMPUS, a celebrated Greek orator and histo- 
rian, was born in the island Chios, and flourished in the 
reign of Alexander the Great. He was one of the most 
famous of all the disciples of Isocrates, and won the prize 
from all the panegyrists whom Artemisia invited to praise 
Mausolus. Hic wrote several works, which are lost. 

THEORBO (ital. Tiarbo), a large kind of lute, long 
disused. 

THEOREM, a proposition which terminates in theory, 
and which considers the properties of things already made 
or done; or it isa speculative proposition deduced from 
comparing together several definitions. A theorem is some- 
thing to be proved, and a problem something to be done. 

THEORY, in general, denotes any doctrine which ter- 
minates in speculation, without considering the practical 
uses or application thereof. 

THEOSOPHISTS, a sect of men who pretend to de- 
rive all their knowledge from divine illumination. They 
boast that, by means of this celestial light, they are not 
only admitted to the intimate knowledge of God, and of all 
divine truth, out have access to the most sublime secrets 
of nature. They ascribe it to the singular nianifestation of 
divine benevolence, that they are able to make such a use 
of the element of fire, in the chemical art, as enables thein 
to discover the essential principles of bodies, and to disclose 
stupendous mysteries in the physical world. ‘They even 
pretend to.an acquaintance with those celestial beings which 
form the medium of intercourse between God and man, and 
to a power of obtaining from them, by the aid of magic, as- 
trology, and other similar arts, various kinds of information 
and assistance. To this class belonged Paracelsus, Robert 
Fludd, Jacob Bohm or Bashmen, Van Helmont, Peter Poi- 
ret, and the Rosicrucians. 

THERAPEUT, a term applied to those that are 
wholly in the service of religion. This general term has 
been applied to particular sects of men, concerning whom 
there have becn great disputes among the learned. 

THERAPEDTICS, that part of medicine which ac- 
quaints us with the rules that are to be observed, and the 
medicines to be employed, in the cure of diseases. 

THERMA, hot baths or bagnios. Luxury and extra- 
vagance were in nothing carried to such heights as in the 
therma of the Roman emperors. Ammianus Marcellinus 
complains that they were built to such an extent as to 
equal whole provinces; from which description Valesius 
would make an abatement, by reading piscine instead of 
provincie, And yet after all, the remains of some still 
standing are sufficient testimonies for the historian’s ccn- 
sure ; and the accounts transmitted of their ornaments and 
furniture, such as being laid with precious stenes (Seneca). 
set round with seats of solid silver (Pliny), with pipcs and 
cisterns of the same metal (Statius), rather confirm than in- 
validate the censure. The most remarkable bagnios were 
those of Diocletian and Caracalla at Rome, great part of 
which remains at this day. The lofty arches, stately pil- 
lars, variety of foreign marble, curious vaulting of the 
roofs, great number of spacious apartments, all attract the 
curiosity of the traveller. They had also their summer and 
wintcr baths. 

THERMIA, an island of Greece, in the southern part 
of the Archipelago. It is about fifty-five square miles in 
extent, is flat on the coast, but increases in height towards 
the centre. The soil is generally fertile, and produces 
good wheat, wine, figs, and cotton wool. The raising of 
silk is an important object of pursuit ; and much honcy and 
wax are collected. It contains 6000 inhabitants, all Greeks. 
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It formerly had natural warm baths, but they are not now 
in use. The chief town is of thc same name, and stands on 
the north-east side of the island. It is the seat of a Greek ~ 
bishop, who has sixteen churches under his jurisdiction, 
Near to it there is a very secure harbour, called Porto §. 
Grini, wherc one half of the population reside. Long, 24, 
1h E. Lat. 37. 20. N. ’ 
THERMOMETER, from éegutz, warm, and ergiw, I 
measure $ an instrument ior indicating the temperature 
bodies, or the intensity of their heat or cold, in terms of™tltte 
the expansion of one or more of them. But such anin- | 
strument is seldom adapted to afford any direct measure of 
absolute heat; for the expansion of evcry substance which 
has yet been properly tried, proceeds in some higher ratio 
than the corresponding increase of absolute heat. Of this, 
air affords a remarkable cxample, as will be seen in the sequel. 
Thermometers seem to have been invented about the ene 
of the sixteenth or beginning of the seventeenth century, 
though, like many other useful inventions, it is not agreed _ 
to whom the honour of the first of them belongs. Boer- 
haave ascribes it to Cornelius Drebel, Fulgenzio to Paol 
Sarpi, and Sanctorio claims this honour for himself, bein 
supported by Borelli and Malpighi. But M. Libri, after 
bestowing a great deal of labour and research on the sub- 
ject (Annales de Chimie for December 1830), maintains, 
principally on the authority of Castelli and Viviani, that 
Galileo had invented the thermometer prior to 1597, and 
that Sagredo perfected it. There is nothing improbable 
however in thermometers having been really invented by 
several differcnt persons, independently of each other, and 
much about the same time. : 
The first form of an instrument for indicating the tem-! 
perature, seems to have been a very imperfect air-thermo 
meter. It had been long known that air expands consi- 
derably with heat, and contracts again with cold, and that 
this expansion or contraction is greater or less according 
as the heat or cold applied is so. The principle, then, on 
which this air-thermometer was constructed is very simple. 
It consists of a glass tube, BE, fig.1, Plate CCCCXCIYV. 
connected at one end with a large glass ball A, and havin 
its other end immersed in an open vessel, or terminating in 
a ball DE, with a narrow orifice at D; which vessel or ball 
contains some coloured liquor that will not easily freeze. 
But the ball A must be first warmed, to expel a portion of 
the air through the orifice D; and then, while cooling 
again, the liquor, pressed by the atmosphcre, will enter th 
ball DE. The quantity of included air is to be so adjust 
ed that, at a mean temperature of the weather, the liquor 
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may stand near the middle of the tube, as at C, when t it be 
weight of the liquor, and the elasticity of the included air, | Ih atl 
counterbalance the pressure of the atmosphere. As the mat 
temperature increases, the included air, expanding there: 1 Wh bo 
by, will drive the liquor into the lowcr ball, and conse- fi} just 
quently its surface will deseend in the tube. On the con- | fh na 
trary, as the temperature falls, the air in the ball contracts the 
and the liquor pressed by the atmosphere will ascend; and UW. 
such ascent or descent will be more or less, according to J If boi 
the change of temperature. To the tube is affixeda gras ff tha 
duated scale, by means of which the motions of the liquor Py tre 


in the tube, and consequently the variations in the tempes ff fF & 
rature, may be observed. | 


EO su 

This instrument having been found extremely defective,| | Or 
owing to the air in the tube being affected by every va- boi 
riation in the pressure of the atmosphere, the Florentine ; 
Academy, about the middle of the seventeenth century, > aR 
instead of air, employed ‘alcohol, which, being coloured, « an 
was enclosed in a fine glass tube, having a hollow ball ae i | iho 


one end A, fig. 2, and closed at the other end D. The . | be 
ball and tube were filled with alcohol, so as to stand at @ 
convenient height, as at €, when the weather is of a mean | 
temperature. This may be effected by immersing the open 
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bnd of the tube into a vessel of coloured alcohol, and then 
heating the ball to expel the greater part of the air, or by 
placing it under a rcceiver of the air-pump. When the 
hermometer is properly filled, the end D is closed by 
(Jrawing it to a point, and slightly melting it at a lamp, and 
it is then said to be hermetically sealed. Formerly the in- 
cluded air was generally left of about one third its natural 
density, to prevent the alcohol in the tube from separating ; 
yit some now try to expel the air entirely, and assign the 
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anew one, which was described in the Mémoires de ?Aca- Thermo- 
démie for 1730. This thermometer was made with spirit ™eter- 
of wine. He took a large ball and tube, graduating the 
latter such, that the space from one division to another “3, (¢ 

: i ; : spirit of 
might contain the 1000th part of the liquor as it stood at \ine ther- 
the freezing point, which he adjusted by an artificial con- mometer. 
gelation of water. Then putting the ball and part of the 
tube into boiling water, he observed whether it rose eighty 
divisions; if it exceeded these, he added water, or if it fell 


Reaumur’s 


pe ame reason for so doing. When the temperature in- short of eighty divisions, he added rectified spirit. The 

ze reases, the alcohol expands, and rises in the tube; and liquor thus prepared served for making a thermometer of 

ie) [when the heat decreases, it descends, as measured by means any size which would agrce with his standard. 

al) of an attached scale. But as the bulbs were three or four inches in diameter, Its defects. 
TM ac The alcohol thermometer, being unaffected by varia- the surrounding ice would be melted before its tempera- 

a ions in the pressure of the atmosphere, soon came into ge- ture could be communicated to the whole bulb, and con- 

ra neral use, and was at an early period introduced into Bri- sequently the freezing point would be marked too high. 

in! tain by Mr Boyle. To this instrument, as then used, there Dr Martine accordingly found, that instead of 32° Fahren- 

| are, however, many objections. The liquor employed not heit, it corresponded with 34°, or a little above it. Doubts 

IN being always of the same strength, different tubes filled have often been started whether Reaumur had really ever 

th with it, and exposed to the same temperature, did not cor- put his thermometer in boiling water, considering that al- 

spo respond. It was another defect, that the scale did not com- cohol boils at a mnch lower temperature. But unless the 

en} Bmence at any fixed point. The highest term was adjust- upper end of the tube be open, or comparatively cold, the 

to} ed to the great sunshine heats of Florence, which are very alcohol so enclosed will, owing to the increased pressure, 

ia} [variable and undetcrmined ; and frequently the workman scarcely boil at all, and more especially if a portion of air 

m4 [formed the scale after his own fancy. While the thermo- be included along with it. No doubt there will be some 

ete] | meter was so defective, it could not be of general use. risk of bursting the bulb, though not much with such weak 

Ta, To discover some fixed point by which a determinate alcohol as Reaumur’s. It is however quite obvious that 

ile}; piseale might be obtained, to which all thermometcrs might the boiling point of any liquid with which a thermometer 

»a¢. (be accurately adjusted and rendered comparable among “may be filled is not necessarily the upper limit of its scale. 

et) themselves, was the next desideratum. Mr Boyle, who At length mercury was proposed as a fluid preferable to Mercurial 
d Shad at an early period studied the snbject, proposed the any yet employed in the construction of thermometcrs. thermome- 
e24 reezing point of oil of aniseeds; but this he soon aban- The first idea of this is usually ascribed to Dr Halley ; but *"s- 

nei Kidoned. Dy Halley next proposed that thermometers should he did not put it in practice, on account of the small ex- 

‘| be graduated in a deep pit, where the temperature in all pansibility of mercury. Bocrhaave says the mercurial ther- 

i801 |§seasons is pretty uniform; and that the point at which the mometer was first constructed by Olaus Roemer ; but the 

init! {spirit of wine stood there, should be the commencement of honour of this is gencrally given to Fahrenheit of Amster- 

€% jithe scale. But this was evidently so inconvenient that it dam, who described it to the Royal Society of London in 

0 |#also was speedily abandoned. The freezing point of water 1724. 


ie regarded as a variable one. 

It seems to have been reserved for the genius of Sir 
Isaac Newton to determine this important point, on which 
ithe accuracy and value of the thermometer depends. He 
chose, as fixed, those points at which water freezcs and 
boils; the very points which experiments have since de- 
termined to be the most fixed and convenient. Sensible 
of the disadvantages of spirit of wine, he tried linseed oil, 
which is capable of about fifteen times greater expansion. 
It has not been observed to freeze even in great colds, and 
it bears a considerable heat before it boils. With these 
advantages, it was, in 1701, used by Newton, who esti- 
mated by it the temperatures of boiling water, melting wax, 
‘boiling spirit of wine, and melting tin. His method of ad- 
j justing the scale was this. Supposing the bulb, when im- 
mersed in thawing snow, to contain 10,000 parts, he found 
the oil cxpand by the heat of thc human bodyso as to take 
up z5th more space, or 10,256 sueh parts; and by water 
‘boiling strongly 10,725, and by melting tin 11,516: so 
that, reckoning the freezing point as a common limit be- 


Mercury is superior to alcohol and oil, except for very 
low temperatures, and is much more managcable than air. 
Of all liquids it is the most easily freed from air. It sus- 
tains a heat of 680° of Fahrenheit’s scale, and does not 
congeal till it fall 39 or 40 degrees below 0°. It is the 
most sensible of any fluid to heat and cold, even air not 
excepted. Connt Rumford found that mercury was heated 
from the freezing to the boiling point of watcr in 58 se- 
conds, while water took 133 and air 617 seconds. ‘The ex- 
pansion of mercury is only about 4th of that of alcohol, 
but it is snfficient for most of the purposes of a thermome- 
ter. As to what is usually esteemed the chief thermometric 
property of mercury, that of its variations of volume being 
nearly proportional to the variations in its absolute heat ; this 
at best only argues the mercurial thermometer to be a toler- 
ably good measure of the variations of its own heat, or of 
that of any other mass of mercury, whiclr certainly is a 
property of very limited importance, if, after all, it leave us 
in the dark regarding the relation which subsists between 
the degrees of the mercurial scale and the corresponding 


variations of the absolute hcat in other bodies. 

Perhaps the simplest mode of filling a mercurial thermo- 
meter is to put the mercury into a paper funnel tied round 
the top of the tube. But unless the bore be unusually 
large, no mercury will enter it till the air be more or less 
expelled by heating the bulb; and then, on allowing it to 
coo} again, the atmospheric pressure will force in the mer- 
cury. This operation should be done cautiously, by alter- 
nately heating gently and then cooling the bulb, and at 
length making it boil so as completely to expel the air. It 
is almost needless to add, that the tube as well as the mer- 
cury should be perfectly clean. To close the extremity of 
the tube, it is first softened by heat and drawn to a capil- 


tween heat and cold, he there began his scale, marking it 
} 0°, and the heat of the human body he made 12°; and as- 
| suming the degrees of heat proportional to the expansion, 
| or 256; 725: 12: 34, this last will express the heat of 
boiling water, and, by the same rule, 72 that of melting tin. 
To the application of linseed oil as a measure of heat 
‘and cold, there are insuperable objections. It is so viscid, 
and adheres so strongly to the sides of the tube, that it 
} moves too slowly. Ina sudden cold, so much remains ad- 
 hering to the sides of the tube, that the top of the oil is 
seen lower than the temperature requires it. 

All the thermometers hitherto proposed having been 
liable to many inconveniences, this led Reaumur to attempt 
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lary orifice. Then, if it is wished to free the tube entirely 
of air, the bulb is heated fully to the highest temperature 
it is ever intended to measure, and whilst in that state, the 
mercury then filling the whole tube, the capillary point is 
to be melted in the flame of a lamp. 

Torender a very slender thread of mercury more distinct- 
ly visible, Dr Wilson of Glasgow introduced tubes with flat- 
tened bores. This form, which is now in very general use, 
has often been objected to, as tending to render the borc 
unequal; but from attentively witnessing thc process of 
drawing tubes, we are rather at a loss to see any ground 
for the objection. The uniformity of a bore may be easily 
tested by trying whether the same minute quantity of mer- 
cury occupies the same length in every part of the tube 
when shifted through it. ‘There is however one fortunate 
circumstance regarding tubes, which seems to be entirely 
overlooked, namely, that the bore, whether cylindrical or 
flattened, is seen considerably magnified by the refraction 
of the glass. 

The bulbs of thermometers are generally spherical. 
Sometimes, however, to suit particular purposes, or to ac- 
quire more speedily the temperature of contiguous bodies, 
other figures are given them, such as that of a pear, an egg, 
a lens, or a cylindcr. When a bulb is exposed to any 
pressure materially different from the mean of the atmo- 
sphere, its size, cspecially if large and thin in the glass, is 
so much affected as sensibly to alter the height of the mer- 
cury in the stem; but this is so different in differcnt ther- 
mometers, that the requisite correction can only be ascer- 
tained for any one by actual trial. 

The fixed points which are now universally adopted for 
thermometers are the boiling and freezing points of water. 
The boiling water point, it is well known, varies some de- 
grees according to the pressure of the atmospliere. In an 
exhausted receiver water boils at 98° or 100° Fahrenheit, 
whereas in Papin’s digester it may require 400°. Nay, 
unless the bottom of the digester be hotter than the top, 
the pressure of the steam will complctely prevent any boil- 
ing till the vessel burst. Hence it appears that water boils 
at a lower point, according to its height in the atmosphere, 
or to the smaller pressure of the air upon it. 

The history, as well as the mode of applying the varia- 
tions in the boiling point of water to the mensuration of 
heights, has been given by Sir John Leslie under the 
article BarometricaL MEAsuremEnts, vol. iv. p. 401, 
which probably was written for the Supplement to the former 
edition of this work, before Dr Wollaston had described his 
thermometrical barometer in the Philosophical Transac- 
tions for 1817. But at the Dublin meeting of the British 
Association, Colonel Sykes, after objecting to this refined 
apparatus, as expensive, and so fragile as to be cxtremely 
liable to accidents in travelling on mountains, described a 
variety of very satisfactory measurements which hc had 
made with common thermometers. 

As artists may be obliged to adjust thermometers under 
very different pressures of the atmosphcre, M. Deluc, in 
his Jecherches sur les Mod. de l Atmosphere, from a series 
of experiments, has given an equation for this difference, 
in Paris measure, which has been verified by Sir George 
Shuckburgh ; who, as well as Dr Horsley and Dr Maskelyne, 
has adapted the equation and rules to English measures, and 
reduced the allowances into tables. Dr Horsley’s rule de- 
duced from Deluc’s is this: 
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399 log. z — 92-804 — h, 


where / denotes the height of a thermometer plunged in 
boiling water above the point of melting ice, in degrees of 
Fahrenheit, and z the height of the barometer in 10ths of 
an inch. From this rule hc has computed the correction 
in the second column of the following table : 


Differ- |Shuckburgh’s| Differ- 
ence. | Correction. ence. 


Delue’s 


Barometer. Correction. 


oO 
— 7:09 
— 618 
— 5°27 
— 4°37 


— 6-83 
— 5:93 
— 5:04 
— 4-16 
— 33] 
— 2-45 
— 1-62 
— 0-80 

0-00 
+ 0-79 
+ 1:57 


— 3:48 
— 2:59 
—Age 
— 0-85 

0-00 
+ 0:85 
+ 1:69 


In the first column is the height of the barometer, in inches, 
The second shows the correction to be applied, according to 
the sign, to 212° of Fahrenheit, to find the true boiling 
point, which for all intermediate states of the barometer 
may be had with sufficient accuracy by taking proportional 
parts. The fourth column contains a correction for the 
same purpose, according to the experiments of Sir George 
Shuckburgh. See Philosophical Transactions, vol. Ixiv. 
art. 20 and 30. 

The temperature of steam in a nearly closed vessel is 
more steady, and slightly lower than that of boiling water; 
and the latter is from 2° to 4° higher in a glass vessel than 
in one of metal. It is of inaterial importance that the water 
be pure, because foreign substances are apt to affect both 
the freezing and boiling points. 


iq 


The Royal Society, fully apprised of the importance of Commit, 
adjusting the fixed points of thermometers, appointed ao Ropl Fite 


committee to consider the best method for 
See Philosophical Transactions, vol. Ixvii. part ii. art. 37, 

Although the boiling point be placed rather higher on 
some thermometers than on others, this produces very little 
error in observations on the weathcr, at least in this climate ; 
for an error of 14° in the boiling point will make an error 
only of half a degree in the position of 92°, and of not 
more than a quarter in that of 62°. It is only in nice expe- 
riments, or with hot liquors, that this can be of importance. 
In adjusting the freczing as well as the boiling point, the 
tube ought to be kept of the same temperature as the ball. 
Many a thermometer, whilst undergoing this operation, 
has little more than the bulb immersed in the bath which 
is to give the requisite temperature, the stem being just 
allowed to take its chance of holding some unknown tem- 
perature intermediate between those of the bath and of the 
air. The indications of such an instrument, though pretty 
well adapted for ordinary chemical purposes, must be some- 
what uncertain. But it is evidently impossible to apply a 
correction for this, either to an instrument so vaguely gra- 
duated, or indeed to the very best of thermometers when 
used with the stem at an unknown temperature ; so that 
tables formed upon the idea that the stem has always the 
same temperature as the air of the apartment, cannot be 
expected to afford the proper correction, especially consi- 
dering how rapidly hot air and vapour may rise around the 
stem, from a hot liquor. A mode of lessening this error 
will afterwards be noticed. 

In the ordinary manufacture of thermometers, it is reck- 
oned sufficient to place the new instrument horizontally in 
a bath along with a standard thermometer, and to mark on 
it the corresponding degree, or part of a degree; next, 
either to change thc temperature of the same bath, or to 
put the instruments together into a bath of a different tem- 
perature, marking the degree as before. The space be- 
tween the two points so marked is then divided equally into 
the corresponding number of degrees (regard of course 
being had to any fraction), and the like division, if neces- 
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sary, is extended both ways beyond the two points. This Such is the freezing point of water chosen by Newton; for Thermo. 
method, however, does not provide against any inequality ofall the general effects of cold it is the most remarkable, meter. 

nt in the bore of the tube. But it is obvious that any error It therefore suits thermometers to be used all over the 
vol from such inequality might be obviated by marking a suf- globe ; for even in the hottest countries there are mountains 
ice} | ficient number of points at different temperatures; and perpetually covered with snow. 
Iso also that by the same means an alcohol thermometer may The thermometers at present in most general use, are Thermo- 
ef be graduated to agree with a mercurial one, notwithstand- Fahrenheit’s in Britain, Holland, and North America; De meters ge- 
$4 | ing their very different rates of expansion. This we should 1’Isle’s in Russia; Reaumur’s and the centigrade in Francc ; erally 
vy think greatly prefcrable to the perpetual application of cor- and Celsius’s, the same as the last named, in Sweden. They used. 
ect! rections for their difference. However, when an alcohol are generally filled with mercury. But here it may be pro- 
her ‘thermometer does require a correction, this ought to be per to observe, that the mercurial thermometer which goes 
fe] | effected by means of a table formed from actual compari- by the name of Reaumur’s, was not in use till long after 
"son with a good mercurial one; because alcohol thermo- his time, and was first introduced by Deluc. 
el} |) meters differ so much among themselves that no general The relative values of the degrees of Fahrenhcit For 
Hl} table can be applicable to all. See Dr Richardson’s re- Celsius C, and Reaumur R, are expressed by the following 
4 marks, with examples of this, in Journal of the Royal Geo- formule. 
fap raphical Society, vol. ix. p. 332. 9 9 

AS 7 - the aivinton of the me is an arbitrary matter, ther- F= 32+ 5 C= 382+ my R. 

om mometers differ much in this circumstance. Fahrenheit 5(P— se) 5 

ald made 180 degrees between the freezing and boiling water C= ll Mi Na 

int} | points, Celsius made 100, Reaumur 80, Amontons 73, and MF 39 4 

ev! |)}Newton only 34. For a general comparison of various r= 4(F — 32) —_paa Oh 

le} scales, see fig. 4. A very accurate method of verifying 9 os) 

¢) [ithe scales of thermometers, and an example of the dis- | These expressions are perfectly general, proper regard 

tk! [cordance of two standard thermometers, are given by Pro- being always had to the signs when any of the symbols be- 

so fessor lorbes in the Philosophical Transactions for 1836, come negative. The formule usually given in books of 

SM. 99,577. The history of several thermometers is briefly given chemistry expressly for negative degrees are not simply 

thy |%n the article BaromETgEn, and a description of the Dif- useless, but so wild that they cannot fail to mislead and 

en Perential ‘Thermometer, and of metallic thermometers, will perplex those whom they are intended to guide. In Fah- 

it} Je found under the article MerzoroLocy. For a differ- renheit’s scale it is seldom necessary to use either fractions 

ial] [ential thermometer Dr Marshall Hall employs a mercurial or negative degrees, which is by no means the case with 

tt} | thermometer, with a very minute bore and Jarge degrees; the other two. Instead of a single thermometcr whose 

al nd to avoid an inconveniently long tube, he has a ball at scale would extend from the freezing to the boiling point 

\( the top, into which he can at pleasure throw up a portion of mercury, or through nearly 720° F., and which must 

tht [pf the mercury. But, owing to the quantity of mercury either be inconveniently long, or have exccedingly minute 

wl! | Aetually uscd being thus rendered variable and uncertain, degrees, it is better to have several thermometers, each of 

‘in! [he indications of such an instrument are not comparadle which will in succession apply to a different part of the 

ht ‘ith those of a common thermometer. About twenty years whole range, so as to embrace or share the whole among 

tI | go, the journals announced a great improvement which Dr them. In this way, while the degrecs may be large, the 

wa} Howard had made on Leslie’s differential thermometer, by stein of each thermometer, containing but a small propor- 

sti! | Fubstituting alcohol for sulphuric acid. But had the learn- tion of the whole mercury, will occasion so much the less 

dod {Md doctor been sufficiently acquainted with the subject, he error when its temperature differs from that of the bulb. 

uld ould have known that Leslie had purposely avoided using Fig. 3 shows a thermometer adapted to the ordinary at- 

iy ny liquid which sensibly emits vapours; because a variable mospheric temperatures. In thermometers intended for cor- 

inti uantity of elastic vapours mixed with the included air, rosive liquors, the divisions or degrees are sometimes mark- 

1] |jnust necessarily occasion similar but incomparably greater ed on the bare glass. In some, either the scale does not 

er} | )ncertainties than those in Dr Hall’s instrument. extend quite down to the bulb, or a portion of it is made 

As to the point at which the scale ought to commence, to fold up with a joint. 

ipptgtarious opinions have been entertained. Ifwe knew the It is not improbable that the freezing points of many old Change in 
inj” "eginning or lowest degree of heat, all would agree that thermometers may have originally been marked too low, the freez- 
‘ay |Plis ought to behe lowest point of the thermometcr ; but either from using water cooled artificially, or the ice ofi¥g point. 
int | ve know neither the lowest nor the highest degrees of heat; brackish or of other impure water. At any rate, it is now 

oh {We observe only the intermediate parts. All we can do, found, that when placed in melting ice, they generally stand 

l,j |When, is to begin it at some invariable point, to which ther- above their freezing points. But supposing this to be a 

me! [jaometers made in different places may easily be adjusted. real deterioration which has taken place during the lapse of 

bey | Yahrenhcit began his scale at the point where snow and time, the following would seem to be the most probable of 

ic alt congeal. Kirwan and Blagden proposed the freezing the causes which have been assigned for it, particularly in 

nt} [wont of mercury. Sir Isaac Newton, Hales, Reaumur, and mercurial thermometers. |. A permanent contraction of 

inf |/elsius, adopted the freezing point of water. Fahrenheit’s the bulb, gradually induced by the excess of the atmosphe- 

vig ro is placed at an artificial cold which few can ever ex- ric pressure over that within, owing to the air having been 

in| © erience. There would be several advantages in adopting more or less expelled. 2. If, after the air has been entire- 

‘fy jhe freezing point of mercury. It is the lowest degree to ly expelled from the bulb, either some of it still remain in 

ich| | ehich liquid mercury can be applied ; and it would super- the tube, although sealcd, or the tube have been left quite 

lef] | ede the use of the signs plus and minus on a mercurial open, the air will gradually insinuate itsclf again between 

m| | hermometer. But it is not a point well known, for few the mercury and glass of the tube, till it at length enter the 

1h{ |?an have an opportunity of seeing mercury congealed. As bulb and form a complete lining to the inside of the glass. 

the! | 9 the abolition of negative numbers, it would not counter- By this means, the air, slightly displacing the mercury, 

lin? | Palance the advantage of using a well-known point. Of will raise it higher in the stem. 3. A rather question- 

uy | eat and cold we can only judge by our feelings. The able change, independently of the preceding, is supposed 

nt, Hoint, then, at which the scale should commence, ought to gradually to take place for some time in the molecular 

‘ony ( One which can form to us a standard of heat and cold. structure of the glass. But why this process should con- 
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Thermo- tract rather than enlarge the bulb has never bcen explain- 
meter. ed; only we presume it could be prevented by previously 
—\—" annealing it properly. However, such of the original alco- 
holic thermometers of the Academia del Cimento as have 
been preserved and examined, are said to have undergone 
no change in their freezing points during a period of more 
than two hundred years, which rather argues against any 
change in the dimensions of the glass. 
Self-regis- | As in meteorological observations it is necessary to at- 
tering ther-tend to the greatest rise and fall of the thermometer, at- 
mometers- tempts have: been made to construct instruments which 
might register the greatest degree of heat or of cold which 
took place during the absence of the observer. In 1757 
Lord Charles Cavendish presented to the Royal Socicty a 
thermometer to mark the greatest heat, and another the 
ereatest cold. The first consists of a glass tube AB, fig. 
5, with a cylindrical bulb B at the lower end, and capillary 
at the top, over which is fixed a glass ball C. The bulb 
and part of the tube are filled with mercury, the top of 
which shows the degrees of heat as usual. The upper part 
of the tube above the mercury is filled with alcohol, and so 
is the ball C almost to the top of the capillary tube. When 
the mercury rises, the spirit of wine is also raised, and runs 
into the ball C, which isso made that the liquor cannot re- 
turn when the mercury sinks; consequently the height of 
the spirit of wine in the ball, added to that in the tube, 
will give the greatest degree of heat to which the thermo- 
meter has pointed since last observation. To prepare for 
a new observation, the instrument must be inclined till the 
liquor in the ball cover the end of the capillary tube. 

The thermometer for showing the greatest cold is repre- 
sented in fig. 6 by the crooked tube ABCD. It contains 
alcohol, together with as much mercury as fills both legs of 
the syphon, and part of the hollow ball C. The tempera- 
ture is shown by the rise or fall of the mercury in the leg 
AB. When the mercury in the longer leg sinks by cold, 
that in the shorter will rise and run over into the ball C, 
from which it cannot return when the mercury subsides in 
the shorter and rises in the longer leg. The upper part 
of the shorter leg will therefore be filled with a column of 
spirits, of a length proportional to the increase of heat ; 
the lower end of which, by means of a proper scale, will 
show how much the mercury has been lower than it is; 
which being subtracted from the present height, will give 
the lowest point to which the mercury has fallen. ‘To pre- 
pare for a new observation, the mercury is made to run 
back from tlie ball into the shorter leg, by inclining the 
tube and heating the ball. 

Another sclf-registering thermometer was proposed by 
Mr Six in 1782. It is principally filled with alcohol, though 
mercury is also employed for supporting an index. ad, 
fig. 7, is a thin tube of glass, sixteen inches long and five 
sixteenths of an inch caliber : cde and fg/ are smaller tubes, 
about one twentieth of an inch caliber. These three tubes 
are occupied with alcohol, except the space between d and 
g, Which is filled with mercury. As the alcohol contracts 
or expands in the middle tube, the mereury falls or riscs 
in the outside tubes. An index, represented in fig. 8, is 
placed on the surface, within each of these tubes, so light as 
to float upon it. £ is a small glass tube three fourths of an 
inch long, hermetically sealed at each end, and enclosing a 
piece of steel wire. At each end /, m, of this small tube, a 
short tube of black glass is fixed, of such a diameter as to 
pass freely up and down within each of the outside tubes ce 
or ff of the thermometer. From the upper end of the index 
is drawn a spring of glass to the fineness of a hair, which 
presses lightly against the inner surface of the tube, and 
prevents the index from descending when the mercury 
cescends. When the alcohol in the middle tube expands, 
it presses down the mercury in the tube /f, and conse- 
quently raises it in the tube ec; so that the index on the 
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left-hand tube is left behind and marks the greatest cold, Tj 
and the index in the right-hand tube rises and marks the | 
greatest. heat. \ 


Dr Rutherford’s register thermometers, which are more i 
generally used than any other, are described in the article fort 
Merxroro.oey, and in the Transactions of the Royal So. of 
ciety of Edinburgh, vol. iii. trac 

The following ingenious contrivance by Mr Keith of Ra-x, the 
velstone, besides being well adapted for marking the maxi-y to | 
mum and minimum, may also be employed to register theter, 1 clos 
temperature in a continuous form for almost any length of furl 
time. AB, fig. 9, isa thin glass tube about fourteen inches lar 
long and three fourths of an inch caliber, close or hermeti- witl 
cally sealed at top. To the lower end, which is open, is H onc! 


joined the crooked glass tube BE, seven inches long and : 
four tenths of an inch caliber, and open at top. The tube 1 plue 


AB is filled with alcohol, and the tube BE with mercury, ‘| top| 
This is properly an alcohol thermometer, and the mercury — Tnek 
is used merely to support a float E of ivory or glass, with — jath 
a wire EH for raising one index or depressing another, ac- with 
cording as the mercury rises or falls. The float-wire, by | char 


means of an eye at a, moves easily along the small harpsi- | i 


chord wire GK. L, L’ are the two indexes, made of thin | | ble 
black oiled silk, which slide up or down with a very slight | | plea 
force. The one above the knee points out the greatest ] TM nec 
rise, and the one below shows the greatest fall, of the ther- | acts 
mometer. ; T Wiese 

To prepare for an observation, both indexes are brought [| | ble: 
close to the knee H. It is evident, that when the mercur T 
rises, the knee of the float-wire will carry with it the upper | any 
index L. When the mercury again subsides, it leaves the | Bieve 
index, which will not descend by its own weight. As the Halon 
mercury falls, the float-wire brings along with it the lower and 
index L’, which it leaves behind as it had formerly left the 1 The 
upper. The scale to which the indexes point is placed pa- A ith 
rallel to GK. A cylindrical glass cover is placed over the J Whey 
part GF. { | bal 

The continuity of the register is to be effected by attach- — its p 
ing to the float-wire a soft pencil, which is to bear lightly I and 
upon a cylinder covered with paper, and revolving on a ter t 
vertical axis by means of clock-work, once ina month. At I hold 
each month’s end the paper is to be removed and a clean I turn 
one put in its place. The paper is to be ruled horizontally | ithe 
with a set of lines to mark the degrees, as on the scale ofa |} shin 
thermometer ; and also vertically with lines to note the days i out 
of the month, and other smaller divisions of time. See ff ff the 
Transactions of Royal Society of Edinburgh, vol. iv. 1 Bho 

Owing to the moving force in metallic thermometers bes Jf and 
coming so excecdingly feeble at the outstretch, that the | for 


least resistance will make them stop too soon, and then per- 
haps let them go too far by a start, they are not well suited 
for register thermometers, though often recommended for 
this purpose. But Dr Ure’s “ thermostat,” for pi 
temperature (Dictionary of Manufactures), depends on the 
same principle. 

Various schemes have at different times been praposedj, 
for poising a thermometer so nicely across an axis, that a 
very slight change of temperature should disturb the equi-ter 
librium sufficiently to produce a very sensible change PT] 
the position of the instrument. Register thermometers 
this form are liable to the same objection as the metallic 
sort. But the principle of the balance has been employed 
in various forms, and on a large scale, for opening and shut- 
ting doors to regulate the temperature of apartments, by 
admitting just the requisite quantity of cold air. For this 
purpose, Dr Cumming suspended and counterpoised a large 
ball and tube containing air, and having its open end im- 
mersed in a cistern of mercury. The arrangement was 


| 


4 te 


: | Tat 
such, that as the ball rose or fell with the expansion or con- | | she 
traction of the included air, it closed or opencd the door or ne 


window of the apartment. To obviate the effect of changes J 


of atmospheric pressure, the counterpoise carried a large 
barometer tube, which also was immersed in mereury, and 
Shad its upper part empty like any eommon barometer. 

A species of thermometer eontrived for observing the 
foree of solar radiation, and named an actinometer, consists 
of a large hollow cylinder of glass, having its upper end con- 
traeted and joined to a thermometer tube, terminated at 
the top in a ball drawn out to a point, and broken off, so as 
to leave a small orifice. The lower end of the cylinder is 
‘elosed by a silver or silver-plated cap cemented on it, and 
‘furnished with a screw, also of silver, passing through a col- 
lar of waxed leather, whieh is pressed into forcible contact 
with its thread, by a tightening screw of large diameter 
enelosing it, and working into the silver cap by the aid of 
_astrong key or wrench. ‘The cylinder is filled with a deep- 
i blue liquid, ammonio-sulphate of copper, and the ball at the 
top being left purposely full of air, and the point closed with 
melted wax, it beeomes, in any given position of the serew, 
a thermometer of great delieaey, the tube being furnished 
with a graduated seale. ‘The cylinder is enelosed in a 
ehamber blackened on three sides, and on the fourth or 
face defended from currents of air by a thiek glass, remove- 
able at pleasure. The design of the serew is to vary at 
pleasure the capacity of the cylinder, and thus to drive, if 
necessary, a portion of the liquid up into the ball, which 
acts as a reservoir, or, if necessary, to draw back from that 
reservoir such a quantity as shall just fill it, leaving no bub- 
ble of air in the eylinder. 

To use the instrument, examine, first, whether there be 
vany air in the cylinder, which is easily seen by holding it 
level and tilting it, when the air, if any, will be seen to run 
‘along it. If there be any, hold it upright in the left hand, 
_and the air will ascend to the root of the thermometer tube. 


with the right hand, as the case may require, it will always 
be practicable to drive the air out of the cylinder into the 
) ball, and suek down liquid, if any, from the ball to supply 
Jits place, till the air is entirely evacuated from the eylinder, 
and the latter, as well as the whole stem of the thermome- 
ter tube, is full of the liquid in an unbroken column. Then, 
holding it horizontally, face upwards, slowly and cautiously 
‘turn baek the screw, till the liquid retreats to the zero of 
the scale. The observer must station himself in the sun- 
shine, or in some sharply terminated shadow, so that with- 
out ineonvenience, or materially altering his situation, or 
the exposure of the instrument in other respeets, he can 
hold it at pleasure alternately in full sun and total shadow, 
and by that means find the difference in the effects, or the 
foree of solar radiation. If placed in the sun, he must be 
‘provided with a screen of pasteboard or tin plate, large 
enough to shade the whole of the lower part or ehamber of 
\ the instrument, from which it should not be less than two 
) feet distant, and should be removeable in an instant. But 
farther details and examples in the use of this and various 
other meteorological instruments will be found in the 


ep) =| Report of the Royal Society (August 1839), on the In- 
uy | Struetions for the Scientific Expedition to the Antarctic 
ed Region. 

Ror Ever sinee Dulong and Petit published their valuable 
eseqtir-// researehes on heat (some of which have been particularly 
isef@08" discussed under the article PyRomETER), and in whieh they 
avd have made the air-thermometer the standard of tempera- 
ure) | ture, their example in the latter respeet has been so very 
eng | generally followed, as to render it of importanee to ascer- 
ain] | tain whether the adoption of sueh a standard ean consist 
vith with other admitted principles; more especially since the 
heq || theory of the air-thermometer, as usually laid down in first- 
ate] |) rate books on the subject, is full of eontradiction. We 
hal! |) shall therefore now endeavour to set the matter in 4 pro- 


> per light, employing for this purpose the same data, and 
_ nearly the same notation, as those with which Baron Pois- 
Wok. XSI, 


Then, by alternately tightening and slackening the screw — 
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son commences his memoir in the Annales de Chimie, tome Therms- 


XXiil. p. 337. 


meter. 


Let ¢ be the density of the air, p the pressure, and @ the : 


temperature in degrees of any common seale of an air-ther- 
mometer ; then a being :00208 if Fahrenheit’s seale be em- 
ployed, and 6 another constant, we have p = 62 (1 + ad). 
This is commonly called the law of Mariotte, but was first 
discovered by Hooke when assistant to Boyle. With the 
centigrade seale, a would be -00375; but both values of it 
would need to be slightly lessened if they were wished to 
agree with Rudberg’s experiments on the expansion of air 
(Poggendorff’s Annalen, xli. and xliv.), whieh perhaps re- 
quire eonfirmation. J*ortunately the present investigation 
has no dependenee on the precision in the values of any 
eonstants. Let g be the difference between the total quan- 
tity of heat whieh a given mass of air may contain under 
the pressure p and temperature 6, and that whieh it eontains 
under a pressure and temperature ehosen arbitrarily. Then 
the specific heat of the air, or that which would raise its 
temperature one degree, being directly as dg, and inversely 


When such rise takes 


dd 


plaee under a constant pressure, we have from the above 


: 1 
equation, with p constant, di = — do X a 
under a constant volume, or with e constant, dd = dp X 
1 + aé 
ap 
will therefore be — 


as dj, may be expressed by 


and when 


. The speeific heat, when the pressure is constant, 


dq a 


D4 ; and with the volume 


dy 
dq haa? 
dp” teh ag 
Gay Lussac and Welter, which were earried through a 
great range both of temperature and pressure (Mécanique 
Céleste, v. 97 and 127), it appears that the former of these 
two specific heats always exceeds the latter in a constant 
ratio, which, if it be called that of & to 1, we shall have 

dq dq 

hk hp = Oveeceeeres eevee (A). 

eg, a (A) 

Thus far the process does not materially differ from that 
pursued by Poisson and several other foreign mathemati- 
cians ; but on integrating this equation, their next step is 
to modify the integral to suit the common theory of the 
air-thermometer, which assumes the variations of absolute 
heat to be proportional to those of the volume under a con- 
stant pressure. In this they do not seem to have been 
aware that equation (A) is utterly incompatible with any 
such assumption, as we shall now endeavour to explain. 
For it is evident that the value of dg in the first term 


— ee 


g 
1 + ad 


constant, Now, from the experiments of 


° ; dz 
of the equation, is always to dg in the second, as— ~ 


dp 


kp 
in air under a constant pressure had been proportional to 


to —; whereas, if not only the differential of absolute heat 


the differential of the volume, but if, in like manner, 


99 


(as the common theory, when coupled with the constancy 
of the ratio of & to 1, assumes), the differential of heat un- 
der a eonstant volume had varied as dp the differential of 
the pressure, then the value of dg in the first term would 
: . d 
necessarily have been to that in the second as — = to Ndp, 
where N is a constant. Now each of the former ratios is 


a 
he which cannot 


hep ; 
to Ndp, unless N = ine that 


d 
obviously the same with that of — + to 


de 


coincide with the ratio of — n 


2H 
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ways form a constant quantity, which is extremely absurd. 
But it is equally clear, that if any other ratio which differs 
from the first one were assumed to subsist among the dif- 
ferentials, it must lead to the like absurdity of requiring 
some of the quantities to be both variable and constant at 
the same time. Whoever therefore admits the law of Ma- 
riotte, and the constancy in the ratio of the specific heats, 
has no alternative but to reject the common graduation, and 
indeed every other which would not make the differentials 
of heat follow the same proportion as do those of the lo- 
garithms of the volume and of the pressure, compounded of 
course with the ratio of k to 1. Hence the only function 
of the integral of equation (A) which can consist with the 
data is 


1 
Ges Audis € loss p—log, Bin asi 


where A and B are constants. This shows plainly that, un- 
der a constant pressure, air expands in geometrical pro- 
gression for equal increments of heat, as has been deduced 
from the same data by a very different process under the 
article Hycromerry, and where it is shown that the value 
of k is most probably 13333. 

Extravagant as are the inconsistencies which necessarily 
result from coupling any of the common scales of tempera- 
ture with the two principles above specified, yet this sin- 
gular oversight, from its having originated in a work of no 
less authority than the Mécanique Céleste (v. p. 128), has 
been implicitly copied into almost every subsequent pro- 
duction on the same subject. For example, we find it per- 
vading the very valuable and extensive writings of Baron 
Poisson, whose recent decease science has now to deplore ; 
as also those of Navier, and of other eminent French writers, 
whenever they have occasion to treat on heat or sound. 
But a most notable instance of the sort is to be found in 
Mr Lubbock’s recent treatise On the Heat of Vapours, as 
will presently be noticed. 

Since dg will vanish and change its sign in the first terra 
of equation (A) just when dq in that term does so, it is evi- 
dent that, although the first term may occasionally take the 
form of a vanishing fraction, it will never vanish nor change 
its sign. For a similar reason, the second term of equation 
(A) will never vanish nor change its sign. But since the 
sum of the two values of dq, regard being had to their signs, 
will be a measure of the rate at which the air may be gain- 
ing or losing heat ; so it is only when those two values of 
dq are equal, and with contrary signs destroy each other, 
making, as it were, the decrement of heat annihilate the 
increment, that the absolute heat can be constant. In that 
case, which may imply the sudden compression or dilata- 
tion of air, equation (A) admits of being greatly simplified ; 
because both terms being then divisible by the same value 


of dg, we have —2= a Hence k log. e = log. p+ C; 
so that if the initial values of ¢ and p be called ¢' and p’, 


we shall have C = klog. ¢ — log. p’; and k log. £ =log.” 
g 
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k 
or (i) =p as might likewise have been readily deduced 
from equation (B). But we have taken this other method 
that it might be clearly seen what a mistake some are in 
who suppose equation (A) to be restricted to the case in 
which the absolute heat is constant. For it is now evident 
that under such a restriction there could have been no use 
whatever in that equation containing dg, or indeed in its 
having the partial differential form at all. However, through 
some inadvertency, Mr Lubbock has so scriously miscon- 
strued the investigations of the foreign mathematicians as 
to allege that their “ theorems rest upon the condition that 
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the absolute is constant while the sensible heat varies. This,” The, | 


says he, “is the most restricted hypothesis which can be 
made upon the nature of heat.” 
such an able mathematician as Mr Lubbock had only paid 
a little more attention to the writings of these authors, he 
would have found that they have restricted themselves to 
no such hypothesis. For although they have not overlook- 
ed the particular case just alluded to, in which air may be 
so suddenly compressed or dilated as to have its tempera- 
ture altered without the absolute heat having had time either 
to gain or lose, they have treated the subject ina sutticient- 
ly gencral manner to include every other case. Thus it 
was by means of the variable part of the integral of equa- 
tion (A) that they intended to express the change of abso. 
lute heat which may at any time accompany a change in g, 
in p, or in both together; and this they might have done 
quite consistently, had they not unfortunately modified the 


1 
ie 
integral into the form A +Be,, with the view of making it 


embrace the common theory of temperature. But the most 
curious thing in the whole is, that Mr Lubbock has, after 
all, borrowed from them this very formula to be a principal 
link in his investigation, and then coupled it of new with 
an additional expression to embrace the theory just men- 
tioned, as if the latter had not already had a sufficient share 
in it. See Phil. Magazine for May 1840, p. 439. 

Since the constancy in the ratio of the specific heats en- 
ables us to distinguish between the heat which is absorbed 
in the enlargement of the volume, under a constant pres- 
sure, and that which alone raises the temperature ; show- 
ing the latter to exceed the former in the constant ratio of 
1 tok —1; it is evident, that if at any stage of a very ex- 
tensive increase of temperature, the expansion were to cease, 
the increment of heat which could add the next degree to 
the temperature would be the same, no matter what volume 
the air had by this time acquired ; and that such increment 
would be cqual to the decrement of heat for each succes- 
sive degree of a uniform scale, were the cnlarged volume 
of air now cooled down to the first temperature without suf- 
fering any contraction ; so that the specific heat is in all 
cases independent of the magnitude of a constant volume. 
However, Professor Kclland, without adducing any proof, 
asserts in his Theory of Heat, that the specific heat is 
greater with a greater volume, which we now see to be ut- 
terly incompatible with the constancy in the ratio of the 
specific heats, a principle which he also admits and em- 
ploys. The like may be said of his coupling this principle 
with the common scale of temperature, and also of his as- 
serting that, in the sudden compression of air, the increase 
of temperature measured by that scale is proportional to 
the diminution of the volume; whereas it is the changes 
in their logaritlims that are proportional, as is shown under 
our articles HyGromrrry and Sounp. At first sight, and 
indeed until some adequate means be used to test the sonnd- 
ness of such cases as the preceding, every thing in them 
may seem to be quite correct. Perhaps opposite errors 
may have destroyed each other, as sometimes happens from 
discarding or adopting, at certain stages of the process, 
quantities which may then secm quite inconsiderable, but 
which ultimately have sufficient influence to change the 
character of the final result. It is in this way that in the 
Theory of Heat (p. 93-95) results have been obtained 
which it is utterly impossible to deduce from the same data 
by any legitimate reasoning ; as will be found to have been 
long since shown in the discussion of a similar case in the 
Edinb. Phil. Journal for July 1827, p. 154, (B. EB. E.) 

THERMOMETER, Differential. See the preceding article, 
and Barometer, CuimatTe, Cop, and MerroroLoey. 

THERMOPYLA, a narrow pass or defile, between the 
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ita, covered with unpassable woods, on the west; leading 
rom Thessaly to Locris and Beeotia. ‘These mountains 
divide Greece in the middle, in the same manner as the 
Apennine does Italy; forming one continued ridge from 
Leucate on the west, to the sea on the east, with thickcts 
and rocks interspersed. The valley is of small breadth, and 
‘completely occupied by a marsh, through which it is im- 
possible for horse or foot to penetrate. Through the mid- 
dle of this marsh a paved road was made by the Greeks, 
which still remains, and affords the only path to Greece from 
Thessaly. The Therme or hot springs, from which the 
place had its name, are near the narrowest part of the pass ; 
and their temperature was found by Dr Clarke to be 111 
degrees. At the south entrance of the defile is a small 
eminence, on which he found a tumulus, with the remains 
of a massive pedestal of red breccia much time-worn, and 
evidently the tomb of the 300 Spartans to whose immortal 
memories this monument was consecrated. The rising 
ground on which the monument stands is the spot where 
the Spartans fell. ‘The remains of the wall which shut up 
the pass are also yet visible. 
THERWARA, a town of Hindustan, in the province 
of Gujerat, thirty miles north-west from Rahdunpoor. 

THESEA, feasts celebrated by the Athenians in honour 
of Theseus, consisting of sports and games, with mirth and 
banquets. Such as were poor and unable to contribute to 
them were entertained at the public expense. 
THESEUS, a famous hero of antiquity, ranked among 
the demigods, whose history is fabulous. He was the re- 
puted son of Aigeus king of Athens. He threw Sciron, a 
cruel robber, down a precipice ; fastened Procrustes, tyrant 
of Attica, to a bending pine, which being let loose, tore him 
asunder ; killed the Minotaur kept in the labyrinth by king 


daughter, Ariadne, who gave him a clue, escaped out of 
jthat labyrinth, and sailed with his deliverer to the isle of 
Naxos, where he had the ingratitude to leave her. Theseus 
jafterwards overcame the centaurs, subdued the Thebans, 
and defeated the Amazons. He assisted his friend Piri- 
‘thous in his expedition to the infernal regions to carry-off 
\Proserpine ; but was imprisoned by Pluto, till he was re- 
jleased by Hercules. He is also said to have established 
ithe Isthmian games, in honour of N eptune ; to have united 
Jthe twelve cities of Attica; and to have founded a republic 
there, 1236 B.c. Some time after, taking a voyage into 
Epirus, he was seized by Aidonus, king of the Molossians ; 
jand in the mean time Menestheus rendercd himself master 
jof Athens. But at length Theseus being released from 
) prison, retired to Scyres, where King Lycomedes caused him 
jto be thrown from the top of a rock. “Theseus had several 
wives ; the first of whom was Helena, the daughter of Tyn- 
idarus ; the second, Hippolyte, queen of the Amazons; and 
the last, Phaedra, sister to Ariadne, who punished him for 
his infidelity to her sister, by her incestuous passion for his 
json Hippolytus. 

| THESIS, a general position which a person advances, 
and offers to maintain. 

THESPIS, a famous Greek tragic poet, and the first re- 
presenter of tragedy at Athens. He carried his troop from 
Village to village in a waggon. 

_ THESSALY, a country of Greece, the boundaries of 
which have been different at different pcriods. Properly 
speaking, Thessaly was bounded on the south by the south- 
) ern parts of Greece, or Greecia Propria; east, by the Ege- 
an; north, by Macedonia and Mygdonia; and west, by II- 
lyricum and Epirus. It was generally divided into four se- 
| wpete provinces, Thessaliotis, Pelasgiotis, Istizotis, and 
Phthiotis, to which some add Magnesia. It has becn like- 
Wise called Aumonia, Pelasgicum, Argos, Hellas, Argeia, 
| Dryopis, Pclasgia, Pyrrhzea, &c. The name of Thessaly is 


|Minos, in Crete; and by the assistance of that prince’s | 
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derived from Thessalus, one of its monarchs. Thessaly is 
famous for a deluge which happened there in the age of 
Deucalion. Its mountains and cities are also celebrated, 
such as Olympus, Pclion, Ossa, Larissa, &c. The Argo- 
nants were partly natives of Thessaly. The inhabitants of 
the country passed for a treacherous nation, so that falsc 
money was called Thessalian coin, and a perfidious action 
a Thessalian deceit. ‘Thessaly was originally governed by 
kings, till it became subject to the Macedonian monarchs. 
It is bounded by Macedonia on the north, by the Archipe- 
lago on the east, by Achaia or Livadia on the south, and 
by Epirns on the west. 

THETFORD, a town of the hundred of Shropham, in 
the county of Norfolk, eighty miles from London. It stands 
on a branch of the river Ouse, and consists of three parishes. 
It was formerly much more extensive than it is at present, 
and in the reign of Edward the Third it contained twenty 
churches, eight monasteries, and six hospitals. Many of 
the remaining buildings exhibit marks of great antiquity, 
though the town is not otherwise remarkable. The county 
assizes are held here once in each year. Thetford is a 
borough, with a mayor, four aldermen, and eleven council- 
lors, and it returns two members to parliament. There is 
some little trade by the Ouse with Lynn. The inhabitants 
amounted in 1821] to 2922, and in 1831 to 3462, 

THETIS, in Pagan mythology, the wife of Oceanus, and 
the mother of Nerens and Doris, who were married to each 
other ; and from this marriage sprung the nymphs of the 
earth and sea. Among the sca-nymphs there was one 
named Thetis the younger, who excelled all the rest in 
beauty, and for whom Jupiter conceived such a passion, 
that he resolved to espouse her ; but being informed by the 
Destinies that she would bring forth a son who would rise 
above his father, he married her to Peleus. ‘To their nup- 
tials all the gods and goddesses were invited except Dis- 
cord, who, to be revenged for this contempt, threw a golden 
apple into the assembly, on which was engraven, For the 
fairest. Juno, Pallas, and Venus, disputed for this apple : 
but Paris being chosen to decide the difference, adjudged 
it to Venus. From this marriage of Thetis and Peleus 
sprung Achilles. 

THEURGY, Seougyia, a name which the ancients gave 
to that sacred part of magic which we sometimes call white 
magic, or the white art. The word is fornied from @:dg, 
God, and égyov, work; q. d. the art of doing divine things ; 
or the power of working extraordinary and supernatural 
things, by invoking the names of God, saints, angels, &c. 
Accordingly, those who have written of magic in general, 
divide it into three parts: the first of which is called the- 
urgy, as operating by divine or celestial means 3; the second 
natural magic, performed by the powers of nature; and the 
third, comprehending necromancy, sorcery, and witchcraft 
or magic, performed by the assistance of demons or de- 
parted men. 

THIAGUR, a town of Hindustan in the Carnatic. It 
is fifty-six miles west by south from Pondicherry. Long. 
79. 12, E. Lat. 11. 45. N. 

THIERS, an arrondissement of the department of the 
Puy de Dome, in France. It is 334 square miles in extent, 
and comprehends six cantons and thirty-nine communes, 
having 70,657 inhabitants in 1836. The capital is the 
city of the same name, and is built on the side of a hill, at 
whose base flows the river Durolle. It contained in the 
same year three churehes, and 9982 inhabitants. It is a 
seat of the hardware and cutlery trade; and at one time 
fabricated considerable quantities of inferior jewellery and 
gilt toys. Long. 3. 27. 47. E. Lat. 45. 51. 27. N. 

THIMBRIC-KODY, a village of Asiatic Turkey, in 
Anatolia, on the site of the ancient Thymbra, where con- 
siderable ruins are still found. 

THIONVILLE, an arrondissement of the department 
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‘Lhirlwall of the Moselle, in France, extending over 408 square miles. THISTLE’S Isuanp, an island on the south coast of 7 
Ml it is divided into five cantons, and these into 117 com- New Holland, at the mouth of Spencer’s Gulf. It is about 
Thistle, munes, having a population of 87,520 persons in 1836. twelve miles long. Long. of the north end, 136. 32. Eo 
ret ag The capital is the city of the same name, situated on the Lat. 34. 56. N. sil ; 
~~ right bank of the Meuse. It is one of the strongest of the THOMAR, a corregimiento in the province of Estrema- 


frontier fortified places of France, and was attacked by the dura, in Portugal, on the borders of Beira and Alentejo, 


Prussians in 1792, but without success. In 1836 it con- 
tained 5680 civil inhabitants, principally employed in the 
manufacture of hats and hosiery. Long. 6. 5. 25. E. Lat. 
49, 21. 30. N. 

THIRLWALL, a hamlet within the parish of Halt- 
whistle, in the west division of the ward of Tindal, in the 
county of Northumberland. It is remarkable from being 
situated on the Picts’ wall, at the place where the Scots 
made gaps to force a passage into England. It has an an- 
cient castle built on the north side of the wall, about twenty 
yards long and twelve broad, with walls nine feet thick. It 
is curiously vaulted underneath, and on the top are six 
small turrets. Though this place had in 1831 only 328 
inhabitants, they have rapidly increased, and are still in- 
creasing, in consequence of the railway from Carlisle to 
Newcastle, which passes by it, and from the extensive fields 
of coal which are in its neighbourhood. 

THIRSK, a town of the wapentake of Birdforth, in, the 
north riding of the county of York, 223 miles from Lon- 
don. It is situated on the river Coldbeck, by which it is 
divided into two parts. The town has some trade in making 
coarse linens and sackings. It is an ancient borough, and 
returns one member to parliament. The church is a fine old 
building. ‘There are also various places of worship for dis- 
senters. There is a market on Monday, and several fairs. 
The inhabitants amounted in 1821 to 3502, and in 1831 to 
3829. 

THIRSTY Sounp, an inlet or bay on the east. coast 
of New Holland. Long. of the northernmost point, 150. 
0.10. E. Lat. 22. 6. 53. S. 

THISTLE, Orver or rar, or of St Andrew, a military 
order of knighthood in Scotland, the rise and institution of 
which are variously related by different authors. Lesley bi- 
shop of Ross reports, that the night before the battle between 
Athelstan king of Northumberland and Hungus king of the 
Picts, a bright cross, in form of that upon which St Andrew 
(the tutelary saint of Scotland) suffered martyrdom, appeared 


It comprises twenty-six cities and towns, seventy-nine vil. 
lages, and 21,748 dwellings, with 108,740 inhabitants. The 
capital is a city of the same name, on the small river Na. 
bao, in a delightful country covered with olive and orange 
trees. It is well and regularly built. It has an ancient 
castle, four churches, four monasteries, a poor-house, a 
hospital, and 1100 houses, with 5400 inhabitants. From the 
oil produced there, they make abundance of soap ; and some 
of them are occupied in making cotton goods. It stands on 
the site of the ancient city Nabancia, which was destroyed 
by the Moors. 

THOMAS or Ercerpouns, sometimes called Learmont, 
and sometimes the Rhymer, has long been recognized in 
the venerable character of a prophet and poet; but the 
history of his life and writings is involved in that degree 
of obscurity which may well be supposed to attend so re- 
mote an era of our literary annals. His very name is not 
ascertained beyond all doubt or controversy. Accord- 
ing to Macpherson, the aceurate editor of Winton, he re- 
ceived his surname of Learmont from Hector Boyce: but 
it seems unnecessary to suppose that the inventive faculties 
of this historian were so unprofitably exercised; and if 
credit is due to an excellent genealogist, his family naine is 
sufficiently established by its occurrence in authentic docu- 
ments. In one charter, says Nisbet, he is called Thomas 
Rymor, but in others of an earlier date, Thomas Lear- 
mount of Ercildoun. Certain however it is that no writer 
who preceded Boyce has yet been found to describe him 
by the surname of Learmont: by Robert of Brunne, Bar« 
bour, Winton, Bower, and Mair, he is named Erceldoune, 
while Henry the blind poet designates him Thomas the 
Rhymer. In a charter granted to the Trinity House of 
Soltra, the poet’s son describes himself as Thomas of Ercil- 
doun, the son and heir of Thomas Fymour of Ercildoun ; 
but whether this addition is to be considered as an ordi- 
nary surname, or as an epithet commonly applied in allu- 
sion to the father’s poetical character, cannot be positively 


to Hungus ; who, having gained the victory, ever after bore determined. It must at least be recollected that Rymer is 

the figure of that cross on his banners. Others assert, that a surname in both parts of the island, and that it has been 

Achaius king of Scotland first instituted this order, after traced to the poet’s own age, and to the particular district falual 
having made the famous league offensive and defensive with in which he resided. Thomas the Rhymer is the name by publi 
Charlemagne king of France. But although the thistle had which he continues to be best known among the common ingui 
been acknowledged as the symbol of the kingdom of Scot- people of Scotland. Erceldoune, from which he derived Penui 
land from the reign of Achaius, yet some refer the begin- his other appellation, is a village situate in the county of Ruppo 
ning of this order to Charles VII. of France. Others place Berwick, at a small distance from Melrose ; and the west-_ tnd d 
the foundation of it as low as the year 1500. The chief ern extremity of this village still exhibits the ruins of a ma 
and principal ensign is a gold collar composed of thistles tower which was once honoured by his residence. His teliqu 
and sprigs of rue interlinked with amulets of gold, having estate was afterwards acquired by the earl of March, who poetr: 
as a pendant the image of St Andrew with his cross, and at the opposite end of the village possessed another place Not Je 
the motto NEMO ME IMPUNE LACESSET, “ Nobody shall of strength, called the Ear!’s Tower ; and hence the ancient ire sh 
provoke me with impunity.” The ordinary or commen en- name of Erceldoune is supposed to have been gradually cor- ure s 
sign worn by the knights is a star of four silver points, and rupted into Earlstoun. ve of 
over them a green circle, bordered and lettered with gold, The period of his birth it seems impossible to ascertain ; is n; 
containing the said motto, and in the centre is a thistle; all but it is evident that he must have reached the height of IS son 
which is embroidered on their left breast, and worn with his reputation about the year 1286, the date of his famous [Matic 
the collar, with a green ribband over the left shoulder, and prophecy respecting the death of Alexander the Third; 1 
brought under the right arm: the pendent image of St An- and in the year 1299, his son and heir conveyed the estate IKilke 
drew, with his cross, in a purple robe, is within an oval of of Erceldoune to the convent of Soltra. It is therefore ob- fhere. 


gold enamelled vert, with the former motto ; but sometimes 
they wear, encircled in the same manner, a thistle crowned. 
About the time of the Reformation, this order was dropped, 
and James II. of Great Britain resumed it, by creating eight 
knights. The Revolution again unsettled it; and it lay ne- 
glected till Queen Anne, in 1703, restored it to the primi- 
tive design, of twelve knights of St Andrew. 


vious that his father must have died during the interval. 
Patrick Gordon refers his death to the year 1307, but this 
cannot be considered as any competent authority. An in- 
dividual who enjoyed the reputation of a prophet may 
naturally be supposed to have attained a venerable age. 
Whether he himself aspired to the character of a prophet, 
it must now be fruitless to enquire ; but it is at least certain, 
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hat such a character was long attached to his name. Bar- 
‘our, who wrote about the year 1370, makes a distinct al- 
usion to “ Thomas prophecy of Hersildoune.” Bower, the 
ontinnator of the Scotichronicon, who flourished about the 
year 1430, has furnished us with a circumstantial detail re- 
pecting Thomas’s prediction of the king’s premature death. 
inton and Henry have likewise represented him as en- 
jowed with the spirit of divination; and they are equally 
jubions as to the origin of the power which they acknow- 
edge him to have possessed. Mair and Boyce have in- 
erted in their respective histories, the tale so circumstan- 
jally related by Bower ; but, with his usual good sense, the 
brmer subjoins, “ To this Thomas our countrymen have 
scribed many predictions, and the common pcople of Bri- 
ain yield no slight degree of credit to stories of this nature ; 
hich I for the most part am accustomed to treat with ridi- 
ule.” Lesley commemorates Michael Scott and Thomas 
earmont as personages of an extraordinary character; and 
e also hints at the famous prediction of the king’s dcath. 
mit the period of the union of the crowns seems to have 
en the crisis of his reputation as a prophet; for, as we 
parn from Robert Birrel, “ at this time all the haill comons 
Scotland that had red or understanding, wer daylie speik- 
hg and exponeing of Thomas Rhymer his prophesie, and of 
ther prophesics quhilk wer prophesied in auld tymes.” Of 
ne collection which includes the prophecies ascribed to 
Vhomas, the earliest edition that has hitherto been traced 
vas printed by Robert Waldegrave in the year 1603. It 
vas reprinted by Andrew Hart in 1615: the subsequent 
\ditions are very numerous ; and the collection still con- 
Innes to be printed for the worshipful company of flying 
‘tationers. 

The claims of Thomas of E:rceldoune to the character of 
| prophet, do not seem to require any further investigation ; 
jut his claims to the character of a poet may perhaps be 
jonsidered as more Icgitimate. That he was admired for 
jis poetical talents, is supposed to be established by the 
Jestiinony of a writer who approached very near his own 
jge: Robert of Brunne, who flourished about the year 1303, 
» believed to commemorate the same Thomas of Ercel- 
joune as the author of an incomparable romance on the 
ory of Sir Tristrem. A romance of this description, and 
joubtless of a very early date, was discovered in the Auchin- 
bck MS. belonging to the Advocates Library ; and of this 
ery curious relique of British literature, an elaborate and 
jaluable edition, including all the necessary illustrations, was 
jublished by Sir Walter Scott in the year 1804. The dis- 
jngnished editor entertained no doubt of its being the 
jenuine production of Thomas of Erceldoune; but the 
Ipposition, we must confess, appcars liable to many doubts 
nd difficulties. This metrical romance, to whatever author 
|) may be attributed, is deservedly regarded as a precious 
elique of early British, we do not venturc to say Scotish, 
joetry. It is highly curious as a specimen of language, and 
ot less curious as a specimen of composition. The verses 
#re short, and the stanzas somewhat artificial in their struc- 
re ; and amid the quaint simplicity of the author’s style, 
ye often distinguish a forcible brevity of expression. But 
fis narrative, which has always a certain air of originality, 
s sometimes so abrupt as to seem obscure, and even enig- 
i atical.! (x.) 
THOMASTOWN, an ancient borough in the county of 
“silkenny, Ireland, situated on the river Nore, which is 
Jere crossed by a handsome stone bridge. Its position on 
/ navigable river renders it well adapted for trade, and in 
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7838, 2 vols. 8vo. Madden’s Notes on Syr Gawayne, p. 304, 
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1} Sir Tristrem; a Metrical Romance of the thirteenth century ; by Thomas of Erceldoune, 
ck MS. by Walter Scott, Esq. The third edition. Edinb. 1811, 8vo. 
omposés en Francois, en Anglo-Normand, et en Grec, dans les XII. et XIII. siécles. 
Warton’s History of English Poetry, vol. i. p. 184. Price’s edit. 
Lond, 1839, 4to. 
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some degree it acts as the port to the city of Kilkenny. Thompson, 
The town contains the ruins of an old monastery, to which _Count 


is attached the parisli church. It is distant from Dublin 
sixty miles, and in the year 1831 its population amounted to 
2871. 

THOMPSON, Sir Bensgamin, Count Rumrorp, a well-. 
known natural philosopher and political economist, was born 
in 1753, at a village in New Hampshire, then called Rum- 
ford, and now Concord. His father died while he was very 
young, and his mother married another man, who banished 
him from her house almost in his infancy: he inherited only 
a small pittance from an uncle, who died soon after his father. 
Aclergyman named Bernard showed him great kindness, and 
taught him some of the higher mathematics at an early age, 
so that at fourteen he was able to calculate and delineate 
an eclipse of the sun. He had been intended for some 
commercial employment, but he preferred the pursuit of 
literature in any form: he attended the lectures of Dr Wil- 
liams, and afterwards those of Dr Winthrop the astronomer, 
at Harvard College ; and while he was still a stripling, he was 
established in the temporary occupation of a village school- 
master ; hoping, however, for an early opportunity to en- 
gage in some more agreeable employment: and at nineteen, 
he was fortunate enough to obtain the hand of Mrs Rolfe, 
daughter of Mr Walker, a clergyman, who had been em- 
ployed with considerable credit in conducting some public 
business. For a year or two he lived retired and happy ; 
but having obtained a commission of major in the militia 
from the governor of the province, together with some 
other distinctions of a civil nature, he was consequently 
led to adhere to the party of the Royalists ; and he was soon 
obliged, by the success of the Independent forces, to take 
refuge at Boston, then occupied by the English troops. It 
was in November 1773 that he secretly quitted his resi- 
dence, leaving his wife, whom he never saw again, and his 
infant daughter, who joined him twenty years after in Europe. 
He was employed to raise a regiment for the king’s ser- 
vice ; but when Boston was evacuated in 1776, he was sent 
with some important despatches to England. Here he soon 
acquired the confidence of Lord George Germaine, then 
colonial secretary of state, and was appointed secretary of 
the province of Georgia, though he never exercised the 
office ; but he remained attached to that department of the 
public service. 

In 1777 he commenced his career as an experimental 
philosopher, by employing his leisure hours, during a visit 
to Bath, in making some experiments on the cohesive 
strength of different substances; and npon his return to 
London, he communicated them to Sir Joseph Banks, with 
whom he formed an intimate acquaintance, which he kept 
up throughont the remainder of his life. In 1778 he was 
admitted a fellow of the Royal Society, and he made in 
that year his first experiments on gunpowder. In order to 
pursue these experiments, he went, in 1779, on board of 
the Victory, of 110 guns, commanded by his friend Sir 
Charles Hardy. He passed the whole campaign on board 
the fleet ; and the results of the observations which he then 
made, furnished the materials of a chapter which he con- 
tributed to Stalkart’s Treatise on Naval Architecture. He 
added to it a code of signals for the navy, which was nct 
published. In 1780 he was appointed under-secretary of 
state, and he was constantly employed, for some little time, 
in the office on the busincss of the war. He succeeded, by 
means of his American friends and agents, in raising a regi- 
ment of cavalry, called the King’s American Dragoons, of 


called the Rhymer. Edited from the Auchin- 
Recueil de ce qui reste des Poémes relatifs & ses Aventures : 
Publié par Francisque Michel. Wondres, 1835, 2 
Guest's History of English Rhythms, vol, ii. p. 173. Lond. 
Foreign Review, vol. iv. p. 141. 
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and this success induced him to go to Amcrica to serve 
with it. At Charlestown he was intrusted with the com- 
mand of the remains of the cavalry of the British army. He 
speedily restored the discipline of the corps, and gained its 
confidence and attachment: he often led it against the 
enemy, and frequently with considerable success. Hc pro- 
ceeded, in 1782, to New York, where he assumed the com- 
mand of his own regiment, having received the colours from 
the hand of Prince William Henry. In the autumn, Genc- 
ral Clinton was succeeded by Sir Guy Carlton, whose friend- 
ship and confidence he speedily obtained. His regiment 
was recruited from the fragments of several others, and he 
was sent for the winter to Huntingdon in Long Island. 
In 1783 he was chosen to conduct the defence of Ja- 
maica, which was then threatened by the enemy ; but the 
general peace superseded the necessity of the intended 
expedition. 

After his return to England, he made great efforts in 
the cause cf the loyalist officers, and he was successful in 
persuading the ministry to make a proper provision for 
them. He was himself raised to the rank of colonel, upon 
the recommendation of General Carlton, only two years 
after his appointment as lieutenant-colonel. He had ac- 
quired a strong predilection for a military life, and was de- 
sirous of being sent with his regiment to the East Indies ; 
and when the regiment was reduced, hc wished to serve 
with thc Anstrians in a war which was then meditated 
against the Turks. With this view he left England in 
September 1783, and on his passage to Bonlogne, he had 
an agreeable shipmate in the person of Gibbon the histo- 
rian, who did justice to his merits as a “ soldier, philo- 
sopher, and statesman.” At Strasburg, his appearance on 
the parade in his uniform excited the attention of the late 
king of Bavaria, then Prince Maximilian of Denx Ponts, 
who invited him to his table, and being delighted with the 
accuracy and extent of his military knowledge, gave him a 
strong recommendation to his uncle, then elector; and in- 
stead of a day or two, as he had intended, he staid a fort- 
night at Munich. He was also very cordially received at 
Vicnna, and passcd a part of the winter there; but the 
war against the Turks not taking place, he returned by 
Venice and the Tyrol to Munich, where he arrived in the 
winter of 1784; and being formally invited by the elec- 
tor to enter his service, he went to London to ask leave to 
accept the proposal; and it was granted him, together with 
the honour of knighthood. On his return to Bavaria, he 
was made a colonel of cavalry, and aide-de-camp-general to 
the clector. The first four years of his residence at Mu- 
nich werc principally employed in acquiring information, 
and in preparing his plans of reform; and in the mean 
time he continued his physical researches. He made his 
first cxperiments on heat in 1786, during a journey to 
Manheim. In 1785 he was made chamberlain to the elec- 
tor, and member of the academies of Munich and of Man- 
heim ; in 1786 he received from the king of Poland the 
order of St Stanislas; in 1787 he took a journey to Ber- 
lin, and was made a member of the Academy of Sciences 
of that city; in 1788 he was appointed major-gencral of 
the Bavarian cavalry, and privy counsellor of state; and he 
was placed at the head of the war department, in order to 
pursue his plans for the improvement of the army. 

It was in 1789 that he established the House of Indus- 
try at Manheim. He founded also the Military Academy 
of Munich; he improved the military police of the coun- 
try; he formed schools of industry for the wives and chil- 
dren of the soldiers; and he cmbellished the city by a new 
arrangement of the public gardens. The House of Indus- 
try at Munich, which he has described at large in his 
Essays, was founded in 1790; and from this period may 
be dated the total abolition of mendicity in Bavaria. His 


exertions were rewarded by the rank of lieutenant-general Tho 
of the Bavarian armies, and by a regiment of artillery. In 0 
1791 he was created a count of the holy Roman empire, ™! 
and obtained the order of the white eagle. 
having suffered from constant application, he obtained per- 
mission to take a journey into Switzerland and Italy, and 
he returned to Bavaria in 1794. He had a severe illness 
at Naples, and he was not sufficiently recovered, npon his 
return, to resume his active duties; but he employed him- 
self in writing the first five of his Essays. In 1795, he 
came to England in order to publish the Essays, and in 
hopes of exciting the public attention to the importance of 
attempting a similar reform among the lowcst orders in 
Great Britain. He went to Dublin in 1796, to pay a visit 
to Lord Pelham, afterwards earl of Chichester, then secre~ 
tary of state for Ireland ; and he was of essential service in 
the arrangenient of several of the public institutions of that 
country. He was made a member of the Royal Irish Aca- 
demy, and of the Society for the Encouragement of Arts; 
and after having left the country, he received the public 
thanks of the grand jury of the county of Dublin, and of 
the lord mayor of that city, as well as of the lord lieutenant 
at the head of the government. Upon his return to Lon- 
don, he superintendcd some improvements at the Found- 
ling Hospital, and presented several models of machines 
and implements to the board of agriculture ; and he estab- 
lished two prizes, for discoveries relating to heat and light, 
by placing two sums of L.1000 in the British and in the 
American funds, to be adjudged biennially, for Europe by 
the Royal Society of London, and for America by the Ame- 
rican Academy of Sciences. 

He was recalled to Bavaria by the exigencics of the 
moment, which were such as to cause the elector to take 
refuge in Saxony; General Moreau having advanced with 
his army to the confines of Bavaria. After the battle of 
Friedberg, Count Rumford was left in command of the 
Bavarian army, with instructions to act according to his 
discretion under the circumstances that might occur; and 
his firmness was such as to prevent either the Austrians or 
the French from entering Munich. On the clector’s re- 
turn, he was placed at the head of the department of the 
general police of Bavaria. His exertions in this office were 
such as to impair the state of his health, and by way of an 
honourable retirement, he was sent to London in the capa- 
city of envoy extraordinary and minister plenipotentiary; 
but being a subject of the king of Britain, he was judged 
incapable of being received as the diplomatic agent of a 
foreign court, and hc therefore continued to live in Eng- 
land as a private individual. He was very active about this 
period in projecting and superintending the establishment 
of the Royal Institution of Great Britain, which was more 
particularly intended for the application of science to the 
conveniences and comforts of civil and domestic life, but 
which has becn no less successful in giving opportunity and 
facility to some of the most refined researches in chemistry 
and natural philosophy that have distingnished the age, 
than in serving as a medium for making the treasures of 
science acccssible to the less studious part of the public, 
and as a model for a variety of other similar undertakings 
in different parts of the world. 

Count Rumford was soon afterwards officially invited to 
America by the government of the United States, with an 
offer of an honourable establishment in a public situation; 
but he considered it as inconsistent with his engagements 
in Europe to accept the proposal. In the autumn of 1800, 
when he went to Scotland, a visit of ceremony was paid to 
him by the magistrates of Edinburgh. He was consulted 
respecting the abolition of mendicity, and the measures which 
he recommended were speedily executed with complete 
success. He was made an honorary member of the Royal 
Society and of the Royal College of Physicians of Edin- 
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fo mrgh ; and he received a gold snuff-box as a compliment 
‘bht |r his assistance in reforming the culinary establishment 
Hordele Periot’s Hospital. 

Al After so active and diversified a career, it was not to be 
pe, \}xpected that he would be satisfied with the monotony of 
er" || permanent residence in London. He was so accustomed 
ln} |) labour for the attainment of some object, that when the 
ec | bject itself was completely within his reach, and the la- 
art our was ended, the prospect, which ought to have been 
fo! niformly bright, became spontaneously clouded, or the 
ei! | orenity even became unenjoyable for want of some clouds 
fo afford a contrast. He had fitted up a small house at 
mM} |jrompton, with every contrivance for comfort and conve- 
ice) ience that could render it fit for the abode of hospitality 
of ad of luxury ; and the arrangements are fully described in 
Bi the Bibliothéque Britannique of his friend Professor Pictet ; 
all Jit after all he never was known to give a single enter- 
me |finment in it. The enthusiasm excited by the novelty of 
e 0 me of his inventions had subsided ; and he was even mor- 
dh fed by becoming, in common with the most elevated per- 
s¢) \gnages of the country, the object of the impertinent at- 
§ 0 ks of a popular satirist. It was partly, however, if not 
tl} htirely, the superiority of the climate of France, that de- 
in} |jrmined him to remove to Paris in the spring of 1802. He 
ti} Sent in the summer to Munich, and the following year he 
4 ade a tour in Switzerland and in Bavaria, accompanied 
Mla Mademoiselle Lavoisier, whom he married soon after 
it Weir return ; but their habits were incompatible with ma- 
on} jfmonial comfort, and they separated soon after; Count 
ify ffumford retiring to Auteuil, about four miles from Paris, 

re} Mere he occupied a house which had formerly belonged 

el) Helvetius and to Cabanis, while his lady continued to live 

i@| 4% the metropolis. His latter years were passed almost 

ly] Molly in solitude; he saw only his neighbour Mr Cane- 

\ 1x, Mr Underwood, and a Mr Parker, an American. He 

ot} @l not even attend the sittings of the Institute, though he 

bed been made one of its eight foreign associates some time 

| fore, and always retained a high esteem for its secretary 

et,| ivier, and for some others of its members. His income 

aby Ms abundantly sufficient for his own expenses ; for he had 

ney @tained from the gratitude of the king of Bavaria a pen- 

of] jim of L.1200 a year; and he was allowed by Bonaparte 

md reinain unmolested, though a British subject, when it 

fou) js found that he had no intercourse with socicty, amusing 

elf} Mmself principally in walking about his garden, and in a 

uy| itary game of billiards. In the latter part of his life he 

30{ lid so completely persuaded himself of the great superio- 

of) ty of broad wheels above narrow ones, that he drove about 

str streets of Paris in a broad-wheeled chariot ; and hav- 

ed x rediscovered, after Professor Leslie, that black bodies 

te liate more heat than others, he wore, in the winter, a 

eh ite hat and a white coat, in order to economize the heat 

sp| Mhis person. ‘ These peculiarities, and a peremptory un- 

ling Melding disposition,” says one of his biographers, “ were 

cau) ®P causes that set him apart from social intercourse, and 

|hi| Mall his connexions in life seem to have rendered him less 

cbi| lip object of personal attachment than of esteem for his 

ts nts and activity.” He was about to return to England 

he en he died, on the 21st of August 1814, leaving only one 

tg Mughter, who afterwards resided in his house at Brompton, 

(i (1. Count Rumford’s first publication appears to have 

thy fen the chapter on Marine Artillery which he furnished to 

kay olkart’s Treatise on Naval Architecture, 1780. 

N} 72 New Experiments on Gunpowder, with the Descrip- 

ofj (@mofan Eprouvette. Phil. Trans. 1781, p. 230. The ef- 

of; tt of the powder on the ball was measured by the recoil 

| ithe piece, with a correction deduced from the recoil when 

pie (iP piece wasempty. It was observed to be sooner heated 

vd Wen fired without ball than with it. The force of the 

de-| Pavder is made at least 1300 atmospheres, upon Rebins’s 

ci) ciples. 
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3. New Experiments upon Heat. Phil. Trans. 1786, p.'Thompson, 


273. These experiments relate principally to the conduct- 
ing powers of various mediums for heat ; but the results are 
unavoidably complicated with the effects of radiation, in 
consequence of which a vacunm is supposed to possess a 
conducting power more than half as great as that of com- 
mon air. 

4. Experiments on the Production of Dephlogisticated 
Air from Water with various Substances. Phil. Trans. 1787, 
p. 84. These experiments tend to show that the air ob- 
tained by Priestley and Ingenhousz, from plants under 
water, was derived rather from the water itself than from 
the substances immersed in it. 

5. Experiments made to determine the Positive and 
Relative Quantities of Moisture absorbed from the Atmo- 
sphere by varions Substances. P. 240. He finds that wool 
is more absorbent of moisture than any other substance 
compared with it; and hence explains the supposed advan- 
tage of woollen worn next the skin. 

6. Experiments on Heat. Phil. Trans. 1792, p.48. The 
author attributes the effect of loose substances in obstruct- 
ing the passage of heat to their attraction for air, and 
to their impeding its circulation; and he supposes this 
to be the only manner in which elastic fluids communicate 
heat. 

7. Account of a Method of Measuring the Comparative 
Intensity of Light emitted by Luminous Bodies. Phil. 
Trans. 1794, p. 67. 

8. Letter announcing a Donation for a Prize Medal. 
Phil. Traus. 1797, p. 215. 

9. Experiments to determine the Force of Fired Gun- 
powder. P. 272. This foree he supposes to amount to be- 
tween 20,000 and 50,000 atmospheres, instead of 10,000, 
as Bernoulli computed it; but he makes a great mistake in 
supposing that the whole of the water which can possibly 
be contained in the gunpowder would be sufficient to fur- 
nish as much steam as would be required, since steam, un-- 
der a pressure of 20,000 atmospheres, must be considerably 
more dense than water itself. 

10. Inquiry concerning the Source of the Heat excited 
by Friction. Phil. Trans. 1798, p. 80. The capacity of the 
chips of iron afforded by friction in boring a cannon, was 
found not to differ from that of the iron in its original state : 
hence it is inferred that the heat could not have been fur- 
nished by them, and that it must probably have been gene- 
rated. Mr Haldalt afterwards repeated the experiment un- 
der circumstances still more decisive ; and Sir Humphry 
Davy showed that two pieces of ice rubbed together, in a 
room below the freezing temperature, would melt each 
other. 

11. Inquiry concerning the Chemical Properties that 
have been attributed to Light. P. 449. He attributes these 
properties to the effect of an intense heat confined to a small 
space; but the latter experiments on the chemical effects 
of the spectruni‘are sufficient to supersede this opinion. 

13. An Account of a Curious Phenomenon observed on 
the Glaciers of Chamouny, with some Observations on the 
Propagation of Heat in Fluids. Phil. Trans. 1804, p. 23. 
An effect depending on the expansion of water in cooling 
near the freezing point. 

14, Concerning the Nature of Heat, and the Mode of its 
Communication. P.77. He conjectures that cold is a po- 

sitive quality, capable of being propagated by radiation. 

Several of these memoirs were reprinted under the title 
of Philosophical Papers, vol. i. Lond. 1802, 8vo. 

15. The Essays constitute four volumes 8vo. Lond. 
1795-1800. Reprinted 1800. In French, 2 v.8. Genev. 
1799. Recueil de Rapports...sur les Soupes. Par. 1801. 
They are eighteen in number. i. Account of an Esta- 

blishment for the Poor at Munich. In Ital. 8. Venice, 
1798. ii. On Establishments for the Poor in general. iii. 
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iv. Of Chimney Fire- 
v. Account of several Public Institutions formed 
in Bavaria. vi. On the Management of Fire, and the Eco- 
nomy of Fuel. vii. On the Propagation of Heat in Fluids, 
extending to Liquids the doctrine which he had before ad- 
vanced respeeting Elastic Fluids. viii. On the Propaga- 
tion of Heat in varions Substances. Phil. Trans. ix. Ex- 
perimental Inquiry concerning the Source of Heat excited 
by Frietion. x. On Kitchen Fire-places and Kitchen Uten- 
sils. xi. On Chimney Fire-piaces. xii. On the Salubrity of 
Warm Rooms in Cold Weather. xiii. On the Salubrity 
of Bathing, and the Construction of Warm Baths. _ xiv. 
Supplementary Observations on the Management of Fires. 
xv. On the Use of Steam for Transporting Heat. xvi. On 
the Management of Light in Illumination, with an Aceount 
of anew Portable Lamp. xvii. On the Source of the Light 
manifested in the Combustion of Inflammable Bodies. 
xviii. On the excellent Qualities of Coffee, and the Art of 
making it in Perfeetion. 

16. There are several little papers on Steam Kitchens, 
on the Strength of Soft Materials, and on some other simi- 
lar subjects, in the first numbers of the Journals of the 
Royal Institution. 8. Lond. 1800. 

17. The series of investigations relating to Heat and 
Light, whieh Count Rumford began to eommunieate to the 
Royal Society, were. continued, and rather more fully de- 
tailed, in several of the volumes of the Memoirs of the In- 
stitute, Mathematical Class; into which they were of course 
admitted as the productions of a foreign associate. The 
first of these is in the sixth volume. 4. Par. 1806, p. 71, 
containing a Deseription of a new Instrument; a Thermo- 
scope, or a Differential ‘Thermometer, resembling that of 
Leslie. (18.) The second, p.74. Researehes on Heat; show- 
ing the Effect of the Differenee of Surfaee on Radiation. 
(19.) iii. P. 88. Further Experiments; on the Effect of 
blackening the Surface. (20.) iv. P. 97. Researches 
continued; on the different Properties of Bodies with re- 
spect to Radiation, and to Condueting Power. (21.) v. P. 
106. Further Researches; some good Experiments on the 
Passage of Heat through Solids. (22.) vi. P. 123. Experi- 
ments on the Heat of the Solar Rays; which was found not 
to be affected by their convergence or divergence, or by 
their having met in a foeus and crossed each other. (23.) 
vii. Vol. vii. i. 1806, p. 78. Remarks on the Tempera- 
ture of Water at the Maximum of Density; making it 41° 
of Fahrenheit, or 5° centigrade. Phil. Trans. 1804. (24.) 
viii, Vol. viii. i. 1807, p. 223. On the Dispersion of the 
Light of Lamps by Screens of Ground Glass, Silk, and so 
forth, with a Deseription of anew Lamp. (25.) ix. P. 249. 
On the Cooling of Liquids in Vases of Poreelain, gilt and 
not gilt; showing the utility: of gilding them externally, 
with some good reasoning on the nature of heat. 

26. He was latterly engaged in composing a work on 
the Nature and Effects of Order, whieh he never complet- 
ed, although no person was better qualified to write on the 
subjeet. 

Count Rumford certainly possessed considerable faeility 
of invention, and there was a very laudable spirit of origi- 
nality in his views and modes of reasoning, although he had 
never leisure to acquire profound learning in any depart- 
ment of study. “ In person he was above the middle size, 
with a dignified and pleasing expression of countenance, 
and a mildness in his manner and his tone of voiee. He 
was ambitious of fame and distinction, and had too great a 
propensity to dictate,” without sufficiently regarding the 
opinions of others who were of equal authority with him- 


* Pictet, Bibliothéque Britannique. Baldwin’s Literary Journal. 
Chalmers’s Biographical Dictionary, vol. xxix. 
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self. His mode of life was abstemious, and his health was 7j 
even supposed to have suffered from too great abstinence, 
though his regimen was much more the result of medica] 
opinions respecting his health, than of his own peculiar 
taste for temperance.' (ta 

THOMSON, James, a poet of great eminence, was born 
in the parish of Ednam and county of Roxburgh, on the 
11th of September 1700. His father was minister of that 
parish, whieh is contiguous to Kelso. The maiden name 
of his mother was Beatrix Trotter, and she was co-heiress of 
a small demesne in the county. In Dr Johnson’s life of the 
poet she is called Hume; a mistake which is pointed out 
by Boswell, who supplied the great biographer with some 
materials for his narrative, whieh he either forgot or ne. 
gleeted. Mrs Thomson presented her husband with nine 
children, whose maintenance and edneation may have been 
a pleasing, but could not be a light burden, to parents cir. 
cumstanced as they were. At an early age James showed 
great aptitude for learning; and Mr Ricearton,? a neighbour. 
ing clergyman, furnished him with books, and took upon 
himself the chief direction of his studies. The elementary 
branehes of knowledge Thomson acquired at Jedburgh 
school. ‘There he was inoculated with the love of versify- 
ing; but how his thonghts were directed into that channel, 
does not appear. Mediocrity is easily satisfied with its own 
attainments, and cherishes its mean performances with pious 
care. After the first gaze of parental fondness, the mens 
divinior turns from its offspring with indifference or aver- 
sion, and endeavours to breathe life into a more perfect 
progeny. On the first day of every year, Thomson com- 
mitted to the flames all the poetical effusions of the preced- 
ing twelvemonth. ‘The master could perceive in his pupil 
no indications of superior capacity ; but schoolmasters are 
not unfrequently the most fallible of all prophets. One 
youth, who was to enter upon a career of glory, often dwin- 
dles into insignifieance; and another, who has been con- 
signed to perpetual obscurity, as often covers his oracular 
preceptor with confusion by arriving at distinction. 

From Jedburgh sehool Thomson was removed to the 
university of Edinburgh. After he had prosecuted his 
studies there for two years, he received a hasty summons 
to attend his father in his last extremity, but did not arrive 
in time to receive his dying benediction. His mother now 
removed with her family to Edinburgh ; and in order to 
carry this arrangement into effect, it beeame necessary for 
her to raise money by the mortgage of her little estate. 
Althongh somewhat of an enthusiast in religious matters, 
she condueted her domestic affairs with great prudence and 
economy, and lived to see her son distinguished by the fa- 
vour of the great. ‘The friends of Thomson were desirous 
that he should direet his views towards the chureh; but he 
does not appear to have had any great predilection for the 
clerical profession. At college he reniained unnoticed, 
until Mr Hamilton, the professor of divinity, bestowed a 
mixture of praise and censure upon a probationary exer- 
cise of his, explanatory of one of the psalms. The profes- 
sor commended the fervonr of his sentiments and the ma- 
jesty of his dietion; but added, that ifhe wished to be of any 
use as a preacher of the gospel, he must deseend to the 
level of vulgar understandings. Whether the eommenda- 
tion was cold, and the reproof warm, or whether Thomson 
had anticipated unqualified applause, and was disgusted by 
the modifieation with which it was administered, he now 
abandoned all thoughts of continuing his theologieal studies. 
His discourse had been eensured as too poetical ; and the 
poems which he handed about at this time were condemn- 
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_? So the name is given by Dr Murdoch ; but it may perhaps be doubted whether this was not the same individual whose works were pub- 
lished under the following title: ‘The Works of the late Reverend Mr Robert Riccaltoun, Minister of the Gospel at Hobkirk.” Edinb. 


1771-2, 3 vols. 8yo. 


The parishes of Wobkirk and Ednam are within a very moderate distance of each other. 
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dt somifed by some small critics of the city, upon what ground it present of twenty guineas. The successful author of the Thomson. 
s“i—sais unnecessary to inquire. ‘That his youthful productions present day has reason to be thankful that the multiplicity =~" 
| Wivere not without their faults, it is very easy to conceive, of readers has placed him above dependence upon any other 
nl! | Tand these were pointed out with Jaborious minuteness; but patronage, whether private or political. A second impres- 
él! [heir beauties, of which it is improbable that they were en- sion of }inter was now called for, and the author’s friends 
ey tirely destitute, passed unobserved. Finding that hiscoun- began rapidly to increase. Among these was Dr Rundle, 
"| |rymen had formed a standard of composition, bothin prose afterwards bishop of Derry, who introduccd him to the Lord 
id) |%and verse, which he was unable to reach, Thomson resolv- Chancellor Talbot. In 1727 appeared Summer, which was 
It] Med to submit his productions to a tribunal of strangers. But followed by “ A Poem sacred to the Memory of Sir Isaac 
th) Walthough the former were insensible to his merits when their Newton.” To this production he was enabled, by the in- 
0) | avour might have been of some use to him, they did not fail struction of his friend Mr Gray, to impart a philosophic 
P| \ito praise him when their praise was of little value; nor did spirit, worthy of the departed sage. This year also produced 
ity hey neglect the accustomed tribute of lamentation when Britannia, in which was echoed the general cry against the 
Ite ull tears were vain. Long after the tomb had closed over his ministry for remissness in vindicating the national honour, 
my remains, a society of gentlemen in the Scotish metropolis which had been insulted by the maritime deprcdations of 
81 (was formed for the purpose of celebrating his birth-day the Spaniards. In 1728 was published Spring, dedicated 
ja) (by a musical entcrtainment. These tuneful associates, who to the countess of Hertford, aftcrwards duchess of Somerset, 
it! |eontinued their union for several years, were pleased to call by whom the poet was invited to pass some time at the 
en themselves the Knights Companions of the Cape. family-seat. The countess was herself addicted to the muses, 
r Thomson now repaired to London, carrying with him and regaled her visitor by rcciting to him many of her poeti- 
ite} Wietters of recommendation to various individuals of influ- cal lucubrations. This species of pastime, however, ‘Thom- 
ee; ence ; but of these credentials he had the misfortune to be son found somewhat insipid, and sought relief so frequently 
bby |obbed. They were tied up in a handkerchief, and when in the jovial company which surrounded his lordship’s table, 
7) Whe was staring at the wonders of the metropolis, he was that he forfeited the favour of his learned hostess, and this 
st) eased of his bundle by a pickpocket, who was probably as invitation to become her gnest, which was the first, was also 
uc} Tmuch chagrined by what he had gained, as Thomson was the last that he ever received. In 1729, the tragedy of 
i"! by what he had lost. ‘To London it is said that he was Sophonisba was acted at Drury Lane; and in the following 
lu} [Nallured by the hopes excited in him by Lady Grizzel Bail- year, by the addition of Auéwmn, the plan of “ The Seasons” 
»“ (lie, who promised much, and performed nothing. For the was completed, and they were combined in a quarto volume. 
i} Psupply of his numerous wants, and among others that of a ‘The success of the play was much more moderate than 
ir) (§pair of shoes, his sole dependence was upon his poem of was anticipated by the author’s numerous and powerful 
fin} | Winter, which the booksellers manifested little eagerness to friends. The feeble verse, 
tc] |Bpurchase. At last he sold it for a trifling sum, but it was OQ, Sophonisba, Sophonisha, O! 
ng ong in finding admirers, and the publisher, “ J. Millan, at and the parody to which it gave rise, 
ach wcke’s Head in Shug-Lane,” had some misgivings that his O, Jemmy Thomson, Jemmy Thomson, O! 
si] arsimony savoured of rashness. It however fell in the are still remembered; a fate which has attended few of his 
ty( [Sway of some persons of taste and discernment, who spread ther tragic lines. His genius does not seem to have been 
sf} [Bits fame, and it was finally received with very general ap- dramatic: he is often flat, and when he rises, he seldom 
Aus plause. It appeared in 1726, with a prose dedication to rises above rant; even his declamation, into which his dia- 
t§ |PSir Spencer Compton.! At this period of his history, the logue tdo often degenerates, is not splendid, and his pa- 
dig} (Pindigent bard was much indebted to the friendship of Mal- thos is not affecting. In this, and in all his other plays, 
iM et, who was then tutor to the sons of the duke of Montrose. there is a perpetual repetition of the word glory, which 
iy |) Mallet was a man of consummate dextcrity, and very well argues great poverty of sentiment ; and Hurd did him little 
ai! |#qualified to enlighten his countryman in the art of pushing injustice when he applied to his palpable and laborious art 
s{j |§his fortune. In his zeal for the dignity of Ictters, Dr John- in tragedy the words of Horace, promissus grandia turget. 
my json remarks that Thomson at this time “ obtained the no- Nor does he display any skill in depicting character, being 
ce jtice of Aaron Hill, whom, being friendless and indigent, a more diligent observer of external nature, than of the 
ndj {Sand glad of kindness, he courted with every expression of .qualities of men. His heroine hates the Romans, and, with 
tv] [servile adulation.” Hyperbolical encomium can expect little variation of cxpression, she says so every time shc ap- 
tly little sympathy from those who have never been obliged, pears upon the scene. Syphax is only another Bajazet, and 
ny] |@any more than raving resentment from those who have never _ his rival Masinissa a common tragic lover, with whose rap- 
ee] ||been injured; but surely the cloquence of gratitude is not tures and lamentations no one has much sympathy. 
vf; [iso frequently heard as to create disgust. It appears from § About this time, ‘Thomson is said to have been under 
he the interchange of high-flown compliments in the corrc- great obligations to the eccentric generosity of Quin, the 
bon} ‘| ¥ spondence between Hill and Richardson, that flatteryseldom celebrated actor, who, as the story gocs, relieved him from 
an{ [§canie amiss to either; yct Hill was an ingenious and bene- a spunging-house in Holborn. After the publication of his 
dle) |¥ volent man, upon whom much praise could be conscienti- Seasons, one of his creditors had him arrested, judging that 
sl} |fously bestowed. THe was also a man of spirit, as Pope had a likely time to procure payment. ‘The amount of the 
ey) Occasion to ascertain, when he provided him with a niche debt was not forthcoming, and Thomson had every pre- 
n tl in the Dunciad. A proof of all these qualities now appear- spect of a lengthened sojourn in his involuntary retirement, 
dj ed in his conduct to the young poet. Of the dedication when he was visited by Quin, with whom he had no per- 
ir Sir Spencer Compton took no notice, until there appeared sonal acquaintance. The comedian gracefully apologized 
nt} })in the newspapers a copy of complimentary verses, address- for his intrusion, to which Thomson was easily reconciled. 
df ed by Hill to Thomson, lamenting the miseries of genius, The additional liberty of ordering supper was also taken in 
and and condemning the paltry Maecenases of the agc. The good part. After they had supped luxuriously and drunk 
resi result of this memento was an interview with Thomson, in freely, Quin informed his new associate that he was in- 
wh: Which Sir Spencer, with much of the grace and delicacy of debted to him in the sum of one hundred pounds for plea- 
One one bestowing alms upon a mendicant, made the poet a sure received in the perusal of the Seasons. He then de- 
aaa | 
t Winter; a Poem. By James Thomson, A.M. Lond. 1726, fol. 
\ VOL, X41. 21 
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Thomson. posited the money on the table, and took his departure, 
—v—~" leaving the imprisoned bard full of gratitude and amaze- 


ment. 

Thomson’s poetical labours were now agreeably inter- 
rupted by an invitation to attend the eldest son of Lord 
Talbot upon his travels. For this advantageous opportunity 
of extending his experience, he was indebted to the friend- 
ship of Dr Rundle. Upon his return to England, he was 
made secretary of briefs; the profits of which appointment 
were fully adequate to all his wants and desires. When in 
¥taly, he conceived the idea of writing the poem of Liberty, 
which was afterwards completed in five parts, successively 
published in quarto; the first, second, and third in 1735, 
the fourth and fifth in 1736. This poem he dedicated to 
the prince of Wales. One who has read the achievements 
of the masters of the world, and seen their posterity sunk in 
slavery and vice, is apt to imagine that he can say some- 
thing that is new on the blessings of freedom and the hor- 
rors of oppression. But his sensations, which have been 
felt by all, have been described by many; and in the fer- 
vour of composition, mistaking the children of memory for 
the offspring of fancy, a great writer may produce, upon 
such an impracticable theme, nothing but a tissue of com- 
mon-places, when he dreams that he has been making an 
invaluable addition to the treasures of knowledge. No 
man, whether sane or otherwise, prefers darkness and 
chains to light and the free range of creation; and when 
Thomson proved, by a multiplicity of examples drawn from 
the history of every age and nation, that the former were 
to be shunned and the latter pursued, the reader was 
neither amused nor instructed. By a species of infatua- 
tion not uncommon among authors, Thomson considered 
this pocm the best of all his productions. It was coldly re- 
ceivcd by the public when it first appeared; and after the 
poet’s death, when Sir George Lyttelton was collecting his 
works for the press, he thought the best way of consulting 
the reputation of his deceased friend was to abridge it; a 
strange and unwarrantable proceeding, which no motives 
can justify. In the mutilated condition to which it was re- 
duced by Lyttelton, it now appears. 

The mortification of finding the public opinion of his 
poem opposed to his own, was followed by the death of 
Lord Talbot, an event which deprived Thomson of his 
place. The new chancellor, Lord Hardwicke, kept it va- 
cant for some time, in order to afford him an opportunity of 
applying, in the usnal form, to be reinstated ; but no such 
application was made, and his lordship bestowed it upon 
another person. The silence of Thomson probably pro- 
ceeded from an incurable habit of neglecting his own affairs; 
for his experience was sufficient to inform him, that the 
dignity of a needy man who expects to be loaded with un- 
solicited benefits, will soon be his sole possession. His 
great friends, however, did not desert him ; and soon after 
he had ceased to be a placeman, he was introduced to the 
prince of Wales, who, among other modes of courting po- 
pularity, professed himself a friend to men of letters. Be- 
ing questioned by the prince on the state of his affairs, 
Thomson informed his royal highness that “ they were in 
a more poetical posture than formerly.” This gay reply 
produced what might have been denied to a tedious cata- 
logue of grievances, a pension of one hundred pounds a 
year. This allowance, well-timed as it was, being insuf- 
ficient to support him in his former mode of living, he again 
had recourse to his pen. In 1738 his tragedy of Agamem- 
non was acted at Drury Lane. The performance was 
graced by the presence of Pope, who, on his cutering the 
theatre, received from the audience nearly all the applause 
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1 His friend Paterson, the author of the tragedy of Arminius, 
Eleanora had met a similar fate, was Thomson’s deputy, 


which was prohibited by the Lord Chamberlain soon after Edward and 
and lived to succeed him in his office. 


of the evening; for although supported by the acting of Th 
Quin in the hero, the play, to use the words of Johnson, = 
‘had the fate which commonly attends mythological stories, 
and was only endured, but not favoured.” Being still com- 
pelled to write for the stage, Thomson next produced Ed. 
ward and Eleanora, to the first edition of which is pre- 
fixed the following advertisement: “ ‘The representation of 
this tragedy on the stage was prohibited in the year one 
thousand seven hundred and thirty-nine.” Brooke’s Gus. 
tavus Vasa was the first, and Thomson’s the second, play 
prohibited by the operation of the new act for licensing 
dramatic performances. In both cases this act seems to 
have been exercised with very superfinous rigour. The 
following lines, however, which occur near the beginning 
of Thomson’s tragedy, may perhaps have arrested the eye 
of authority, and sealed its fate. 
In times like these, 

Disturb’d and low’ring with unsettled freedom, 

One step to lawless power, one old attempt 

Renew’d, the least infringement of our charters, 

Would hurl the giddy nation into tempest. 

In conjunction with Mallet, he afterwards wrote the 
masque of Alfred, which was played before the prince of 
Wales. To the favour of that illustrious personage, who was 
on bad terms with the court, it is probable that he owed, 
in some degree, the prohibition of his former drama. The 
tragedy of ‘Tancred and Sigismunda, taken from the novel in 
Gil Blas, was performed at Drury Lane in 1745. It was 
the most successful of his dramatic efforts, and kept posses- 
sion of the stage until a recent period. This tragedy was fol- 
lowed by the Castle of Indolence, the last of his works that 
was published in his life-time, and, in the opinion of many, 
the most brilliant effort of his genius. The frequent recur- 
rence of the rhyme in the Spenscrian measure occasionally 
produces a redundance both of sentiment and expression; 
but this objection scarcely applies to any one stanza of the 
first canto of this poem. Every line breathes the spirit of 
seductive languor, to which every new image lends addi- 
tional force, until the mind is steeped in luxurious lethargy. 
In the second canto the obvious reasoning of Sir Industry 
is a feeble antidote to the eloquent sophistry of the wizard 
Indolence in the first. The necessity for further literary 
exertion was removed by his appointment to the office of 
surveyor-general of the Leeward Islands, which was pro- 
cured for him by the influence of Lyttelton. His clear 
emoluments amounted to about three hundred pounds a 
year, and the duties of his office he was suffered to perform 
by deputy. 

Thomson had now every prospect of enjoying many years 
of learned case; but he had scarccly ceased to be the sport 
of fortune, when he was suddenly removed from the scene. 
A cold caught upon the river between London and Kew, 
was succeeded by a fever, of which he had partly recover- 
ed, when imprudent exposure to the evening dews induced 
a recurrence of his malady, and terminated his life on the 
27th of August 1748. His remains were interred in the 
church of Richmond in Surrey; and in 1762 a monument 
was erected to his memory in Westminster Abbey. The 
expense of this memorial was defrayed by an edition of his 
works, published during that year, in two volumes quarto. 
The king subscribed one hundred pounds. A life of the 
author was prefixed by his intimate friend Dr Murdoch. 
But the noblest tribute to the memory of Thomson is the 
beautiful ode of Collins, beginning, 

In yonder grave a Druid lies, 
Where slowly winds the stealing wave ; 


The year’s best sweets shall duteous rise 
To deck its poet’s sylvan grave. 
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The tragedy of Coriolanus, which he had prepared for 
the stage, was after his death performed at Covent Garden. 
The profits of the representation discharged his debts, and 
left a considerable overplus, which was remitted to his sisters. 
The principal character was supported by Quin, who also 
delivered a prologue written by Lyttelton. When he had 
to utter the following lines, the great comedian, who had 
long lived on terms of the most affectionate intimacy with 
Thomson, was entirely overcome by his emotions: 


He loy’d his friends—forgive this gushing tear— 
Alas! I feel J am no actor here. 


Thomson was a man of a gross habit of body, and of a dull 
aspect. In a mixed or numerous company he was ill at 
ease, and appeared to disadvantage ; but when surrounded 
by a few familiar faces, his embarrassment disappeared, and 
he became frank, cheerful, and amusing. As a son and 
brother, his conduct was exemplary. A letter to his sister, 
inserted in Johuson’s narrative, breathes the purest spirit of 
fraternal affection. He was warmly attached to his friends, 
whom he inspired with the same degree of cordial tender- 
ness. He was not easily roused to personal exertion, either 
in his own behalf or that of others; but his money was 
freely shared with those whom he loved or pitied. In his 
prosperous days, he was never known to shake off a humble 
friend ; and even Savage, the most inconvenient of all as- 
sociates, whose pride, although he lived by borrowing, was as 
sensitive as an unhealed wound, praised Thomson’s steady 
friendship to the skies. Upon the same authority, as re- 
lated by Johnson, we learn that his habits of life formed ra- 
ther a Indicrons contrast to the delicacy of sentiment which 
pervades his writings. The veracity of Savage was not his 
most shining quality, but if Thomson had the failings im- 
puted to him, he had also the grace to be ashamed of them; 
an example which might have been followed with advantage 
by succeeding writers, who have endeavoured to earn money 
and applause by making the world a confidant of their vices. 

From Thomson, as an author, has never been withheld 
the highest praise, that of originality. “He thinks,” says 
Johnson, “in a peculiar train, and he thinks always as a 
man of genius; he looks round on nature and life with the 
eye which nature bestows only on a poet; the eye that dis- 
tinguishes, in every thing presented to its view, whatever 
there is on which imagination can delight to be detained, 
and with a mind that at once comprehends the vast, and at- 
tends to the minute. The reader of the Seasons wonders 
that he never saw before what Thomson shows him, and 
that he never yet has felt what Thomson impresses.” Where 
intellectual eminence was not conspicuous, Johnson distri- 
buted commendation with a very sparing hand, whether the 


\character reviewed was dignified by rank, which he valued 
“much, or by virtue, which he valued more. 


Upon a lover 
of liberty, a man of easy morals, and a writer of blank verse, 
in his estimation a delinquent almost as odious as either, he 
would have bestowed no praise that he could conscientions- 
y have withheld. This liberal encomium on Thomson, 
herefore, ought to satisfy the warmest admirers of that poet, 
nd to silence those who would detract from his reputation. 
The Seasons have been translated into several languages. 
A translation into Latin verse was published by Brownell. 
here are three different versions into French prose ; and 
version into French verse was published by J. Poullin in 
he year 1802. Of Spring and Winter a Danish version 
was executed by Peter Foersom, and was printed in the 
posthumous collection of his poems.’ 
_ THOR, the eldest and bravest of the sons of Odin and 
“rea, was, after his parents, the greatest god of the Saxons 
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and Danes while they continued heathens. 
that Thor reigned over all the aerial regions, which com- 


il 
posed his immense palace, consisting of 540 halls; that he /Bormhill. 


launched the thunder, pointed the lightning, and directed 
the meteors, winds, and storms. To him they addressed 
their prayers for favourable winds, refreshing rains, and 
fruitful seasons ; and to him the fifth day of the week, 
which still bears his name, was consecrated. 

THORDA, or TuorEnzure, a district of the province 
of Suabenburgen, in the Austrian kingdom of Hungary. It 
is a long narrow district, extending nearly the length of the 
whole province. It covers nearly 2000 square miles, but 
scarcely contains more than 70,000 inhabitants, the north- 
ern part comprising a great portion of the sterile Carpa- 
thian Mountains; but the southern part produces good 
corn, wine, and fruits, and rears some large flocks of sheep. 
The capital is a town of the same name, on the river Ar- 
anyos, which divides it into the old and new town. It con- 
tains two Catholic and two Calvinist churches, a Lutheran, 
a Greek, and a Unitarian church, and 7100 inhabitants. 
The Unitarians have a college, and the Franciscan monks 
a monastery. Near Thorda there are some mines of rock- 
salt, yielding 25,000 tons of culinary salt annually. Long. 
23. 42. 12. E. Lat. 46. 31. 53. N. 

THORN, a city, formerly one of the most distinguished, 
in the kingdom of Poland, but now the capital of a circle 
of the same name in the government of Dantzig and the 
province of West Prussia. It stands on the river Vistula, 
which is there nearly two miles across. There is a bridge 
of boats from the city to an island in the centre of the stream, 
and another from that island to the right bank. Thorn 
is a frontier town towards the Russian territory, is strongly 
fortified on every side, and a large garrison is always quar- 
tered in it. The buildings are of an antique fashion, very 
large and firm. There is a good market-place, but the 
streets are crooked and narrow. It contains three Catholic, 
one Lutheran, and one Reformed church; a monastery, a. 
nunnery, a Catholic gymnasium with a good library, 860 
houses, and 10,400 inhabitants, who carry on trade on the 
river in corn, and make woollens, linens, leather, paper, 
soap, and gloves. It was the birth-place of the celebrated 
astronomer Copernicus, born in 1515. Long. 23. 44. 57. E. 
Lat. 53. 1. 30. N. 

THORNBURY, a town of the hundred of the same 
name in the county of Gloucester, 124 miles from London. 
It is situated on a small stream that falls into the Severn, 
and consists of one street about half a mile long, with a 
large church resembling a cathedral, and the remains of a 
magnificent palace, begun, but never finished, by the duke 
of Buckingham in 1511. Thornbury is an ancient borongh, 
and has a market on Saturday. The inhabitants amount- 
ed in 1821 to 2764, and in 1831 to 4375. 

THORNE, a town of the hundred of Strafforth and 
Tickhill, in the west riding of the county of York, 167 miles 
from London. It is situated in a marshy district, being sur- 
rounded by the rivers Don, Ouse, and Aire, and being near 
the canal of Headley. It has little trade except that of 
ship-building, which of late has declined. There is a mar- 
ket on Wednesday. The inhabitants amounted in 1821 to 
3463, and in 1831 to 3779. 

THORNHILL, Sir James, an eminent English painter, 
was born in Dorsetshire in 1676, of an ancient family, but 
was constrained to apply to some profession by the dis- 
tresses of his father, who had been reduced to the neces- 
sity of selling his family estate. His inclination directed 
him to the art of painting ; and on his arrival at London he 
applied to his uncle, the famous Dr Sydenham, who enabled 
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_" Digte af Peter Foersom, kongelig Skuespiller ; udgivne efter hans Did. Kidbenhavn, 1818, 8vo. 

‘on, that a beautiful edition of the Seasons was printed by Bodoni: “ The Seasons. 
(Gcated “ To David Steuart, Esquire of Cardneys, late Lord Provost of the City of Edinburg.” 


It may not be superfluous to men- 
By James Thomson.” Parma, 1794, 4to. It is de- 


They believed Thorda 
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him to proceed in the study of the art under the direction 
of a painter who was not very eminent. The genius of 
Thornhill, however, made ample amends for the insufi- 
ciency of his instructor ; and by a happy application of his 
talents he made so great a progress, that he gradually rose 
to the highest reputation. His genius was well adapted to 
historical and allegorical compositions; he possessed a fer- 
tile and fine invention; and he sketched his thoughts with 
great ease, freedom, and spirit. He equally excelled in 
portrait, perspective, and architecture ; showed an excel- 
lent taste for design, and had a free and firm pencil. He 
was so eminent in many parts of his profession, that he must 
evcr be ranked among the best painters of his time; and 
his performances in the dome of St Paul’s church at Lon- 
don, in the hospital at Greenwich, and at Hampton Court, 
are such public proofs of his merit as will convey his name 
to posterity with honour. This painter lived in general 
esteem: he enriched himself by the excellence of his works; 
was appointed state-painter to Queen Anne, from whom he 
received the honour of knighthood ; had the singular satis- 
faction to repurchase his family estate ; and was of suffi- 
cient importance to be elected a member of parliament. He 
died in 1732. 

THornuitt, a large and thriving village in the parish of 
Morton and county of Dumfries, is delightfully situated in 
a vale through which runs the river Nith. It consists of 
a few streets, having in the centre a cross, erected by the 
last duke of Queensberry. It has of late been much im- 
proved by the proprietor, the present duke of Bucclench, 
wlio has had the streets levelled and paved, common sewers 
formed, and a good supply of water brought in. It contains 
two dissenting places of worship. It posscsses also a branch 
of one of the Edinburgh banks, and a subscription library 
established in 1814. In 1831 the population amomnted to 
1373. 

THOROUGH BASS (Ital. Basso Continuo). Sce 
Music. From an edition of Emilio del Cavaliere’s musical 
drama, called La Rappresentazione di Anima e di Corpo, 
published by Guidotti in 1600 at Bologna, it appears that 
Cavalicre was one of the earlicst musicians who conceived 
the idea of writing an instrumental bass different from the 
vocal bass, gave it the name of basso continuo, and accom- 
panied it by numerals and signs intended to direct the 
instrumental performers in the improvised accompaniments 
which they executed. “ This fact,” says an eminent conti- 
nental writer, “ is proved by the instructions which Gui- 
dotti has given in that edition regarding those numerals and 
signs. J numeri piccoli posti sopra le note del basso con- 
tinuato per suonare, says Guidotti, significano la conso- 
nanza ela dissonanza di tal numero, come il 3 terza, il 4 
quarta, e cosé di mano in mano.” Thus it would seem that 
G. Sabbatini, who, in his work printed at Veniec in 1628, 
claims the invention of figured bass, must yield the priority 
at Icast to Cavaliere. It appears however that G. Sab- 
batini was the first person who publishcd the precepts of 
the so-called Rule of the Octave. Andrea Majcr of Venice, 
in his Discorso sulla Origine, Progressi, e Stato attuale 
della Musica Italiana, says, that in the Huridice and Ma- 
drigals of Caccini, and other compositions of the sixteenth 
century, we find a basso continuo. But this does not over- 
turn L. Viadana’s claim, set forth as about 1597, in his 
Cento Concerti, published in 1603; since the Luridice was 
set to music by Perti and Caccini, and also performed in 
1600; while Caccini’s Huridice, set to music entirely by 
himself, and also his Madrigals, were first published in 1615. 
See Music, sect. Harmony. 

THOROUT, a market-town of the Netherlands, in the 
province of West Flanders and arrondissement of Brugcs. 
It is on the chaussée leading from Menen to Bruges, and 
contains 5160 inhabitants. 

THORVERTON, a decayed town of the county of 
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Devon and the hundred of Hayridge, 175 miles from Lon- 1 
don. In former years thc principal occupation of the inha 
bitants was making serges and other coarse woollen good 
for the Spanish market, and long ells for the East Indi 
Company; but both these branches have diminished by the: 
competition of the north-country manufacturers. The po- 
pulation amounted in 1821 to 1317, and in 1831 to 1485, 

THOTH, or Tuevt (called by the Phoenicians Taaut, 
by the Greeks Hermes, and by the Romans Mercury), was 
a Pheenician of very superior talents, and one of the civi- 
lizers of mankind. He was prime minister to Osiris, whom, 
after his death, he deified ; and he was himself deified by 
his countrymen the Egyptians, for the benefits which he | 
had rendered to the human race. 

THRACE, a country very frequently mentioned by the 
Greek and Latin writers, deriving its name, according to 
Josephus, from Tiras, one of the sons of Japhet. It was 
boundcd on the north by Mount Heemus ; on the south by 
the Aigean Sea; on the west by Macedon and the river 
Strymon ; and on the east by the Euxine Sea, the Helles 
pont, and the Propontis. ‘The Thracian Chersonesus is 4 
peninsula enclosed on the south by the Augean Sea, on th 
west by the gulf of Melas, and on the east by the Hell 
pont ; being joincd on the north to the continent bya 
of land about thirty-seven furlongs broad. The inland 
of Thrace arc very cold and barren, the snow lying on 
mountains the greater part of the year; but the mari 
provinces are productive of al] sorts of grain and necessari 
for life, and withal so pleasant, that Mela compares them 
to the most fruitful and agreeable countries of Asia. 

The ancient Thracians were deemed a brave and_warlike 
nation, but of a cruel and savage temper ; being, accordi 
to the Greek writers, strangers to ali humanity and 
nature. It was to the Thracians, however, that the Gr 
were chiefly indebted for the polite arts that flourish 
among them; for Orpheus, Linus, Muszeus, ‘Thamyris, 
Eumolpus, all Thracians, were the first, as Enstathiu 
forms us, who charmcd the inhabitants of Greece with th 
eloquence and melody, and persuaded them to exch 
their fierceness for a sociable life and peaceful mannet 
nay, great part of Greece was anciently peopled by Th 
cians. Tercus, a Thracian, governed at Daulis in Ph 
where the tragical story of Philomela and Progne was 
ed. From thence a body of Thracians passed over to 
bora, and possessed themselves of that island. Of the 
nation were the Aones, Tembices, and Hyanthians, 
made themselves masters of Beeotia ; and great part of Z 
tica itself was inhabited by Thracians, under the comme 
of the celebrated Eumolpus. Thrace was anciently divi 
into a number of petty states, which were first subdued 
Philip of Macedon. On the decline of the Macedonia 
empire, it fell under the power of the Romans, and conti- 
nued under subjection to them till the irruption of the 
Turks. 

THRAPSTON, a town in the hundred of Navistord 
and county of Northampton, seventy-five miles from Lon- 
don. It is built on the river Nen, by which it has some 
trade with Lynn and with Northampton. ‘There is a mar 
ket on Tuesday. The inhabitants amounted in 1821 to 
$54, and in 1831 to 1014, | 

THRASHING, in Agriculture, the operation by which 
corn is separated from the straw. This operation is per 
formed in a variety of ways, sometimes by the feet of 
mals, sometimes by a flail, and sometimes by a machine 
called a thrashing mill. See the article AGRICULTURE: 

THREE Hits Istanp, one of the Hebrides, in the 
South Pacific Ocean, about twelve miles in circumference: 
Long. 168. 35. E. Lat. 17. 7. 8. 

Turee Hummock Istanp, a small island on the east 
coast of New Holland; also an island on the north coaste 
Van Diemen’s Land. Long. 145. E. Lat. 40. 45. 5. 
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TuREE IsLaNnps, small islands in the Eastern Seas, near 


iS the east coast of Bintang. Long. 105. 2. E. Lat. 1. 10.5. 


THREE Kinos, three small islands in the South Pacific 
Ocean, near the north coast of New Zealand. Long. 172. 


Turen Points Care, the north head of the entrance 
into Broken Bay, on the east coast of New Holland. Long. 
151. 234. E. Lat. 33. 324. S. 

Turee Rivers, the name of numerous small islands, 
about eight in number, scattered over the Eastern Seas, 
two on the coast of Celebes, one on the coast of Amboyna, 
and one on the coast of Madagascar. 

THRONE, a royal seat or chair of state, enriched with 
ornaments of architecture and sculpture, raised on one or 
more steps, and covered with a kind of canopy. Such are 
thrones in the rooms of audience of kings and other sove- 
reigns. 

TILUANUS, Jacosus Aucustus, an historian of great 
and merited reputation, is better known by this classical, 
than by his vernacular name of Jacques Auguste de Thou. 
He was the son of Christophe de ‘Vhou, first president of 
the parliament, and was born at Paris on the 8th of Octo- 
ber 1553. He received a very learned education, and be- 
came distinguished among men of learning. ‘The highest 
preferment which he obtained was that of president @ mor- 
tier in the parliament of Paris. He died on the 7th of 
May 1617, leaving behind him the character of one of the 
most excellent nien of his age and nation. Besides Latin 
poems, and an account of his own life written in the same 
language, he composed a very ample and valuable work, 
entitled Lftstoria sui Temporis. It is indeed a work unpa- 
ralleled in modern literature. ‘he first eighteen books 
were published at Paris in 1604; and the author continued 

to make various additions till the year 1609, when he com- 
pleted the printing of eighty books. The fearless liberality 
of his sentiments had excited so violent a clamour against 
him, that he did not venture to publish the more recent 
portion of his history. ‘To his faithful friends Du Puy 
and Rigault. he left a copy of his entire history prepared 
for the press; and as they found it could not be safely 
printed at Paris, they sent it to Geneva, where the edition 
was superintcnded by Lingelsheim. For the sake of greater 
concealment, the imprint of Lyon was substituted for that 
of Geneva; and the editor added a preface, stating that he 
had in vain waited for an edition of ‘Thuanus’s history from 
the hands of his executors, and therefore determined to 
publish it from a copy which had been transmitted to him 
from the author. Under these circumstances, the work, 
complete in one hundred and thirty-eight books, was first 
published in the year 1620, together with the six books of 
the author's memoirs of his own life. Other two impres- 
sions proceeded from Frankfurt and Geneva ; but all these 
have been superseded by the splendid and valuable edition 
published at London hy Samuel Buckley, in seven volumes 
folio, in the year 1733. 

THUCYDIDES, a celebrated Greek historian, was 
born at Athens, 471 s.c. He was the son of Olorus, and 
grandson of Miltiades, who is thought to have been de- 
scended from Miltiades the famous Athenian general, and 
to have married the king of Thrace’s daughter. He was 
educated in a manner suitable to his quality, that is, in the 
study of philosophy and eloquence. His master in the 
former was Anaxagoras, in the latter Antiphon ; one, by 
his deseription in the eighth book of his history, for power 
of speech almost a miracle, and feared by the people on 
that account. Suidas and Photius relate, that when Hero- 
dotus recited his history in public, a fashion in use then 
and many ages after, Thucydides felt so great a sting of 
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emulation, that it drew tears from him; insomuch that Thucy- 


Iierodotus himself took notice of it, and congratulated his 
father on having a son who showed so wonderful an affec- 
tion to the Muses. Herodotus was then about twenty-nine 
years of age, Thucydides about sixteen. 

When the Peloponnesian war was impending, he con- 
jectured truly that it would prove a subject worthy of his 
labour; and it no sooner commenced than he bcgan to 
keep a journal. ‘This explains the reason why he has at- 
tended more to chronological order than to unity of design. 
During the same war he was commissioned by his country- 
men to relieve Amphipolis ; but the quick march of Brasidas 
the Lacedemonian general defeated his operations, and 
Thucydides, unsuccessful in his expedition, was banished 
from Athens. He withdrew to Scaptesula, a town of Thrace, 
from whence he had obtained a rich wife. His exile com- 
menced in the eighth year of this celebrated war; and in 
the place of his banishment the general began to write an 
impartial history of the important events which had hap- 
pened during his administration, and which still continued 
to agitate the several states of Greece. This famous his- 
tory is continued only to the twenty-first year of the war; 
and the remaining part of the time till the demolition of the 
walls of Athens was described by the pen of Theopompus 
and Xenophon. He spared neither time nor money to pro- 
cure authentic materials ; and the Athenians, as well as their 
enemies, furnished him with many valuable communications, 
which contributed to throw great light on the different 
transactions of the war. His history has been divided into 
eight books, the last of which is imperfect, and is supposed 
to have been written by his daughter. 

The historian of Halicarnassus has often been compared 
with the son of Olorus, but each has his peculiar excellence. 
Sweetness of style, grace and elegance of expression, may 
be called the characteristics of the former; while ‘Thucy- 
dides stands unequalled for the fire of his descriptions, the 
conciseness, and at the same time the strong and encrgetic 
manner, of his narratives. His relations are authentic, as 
he himself was interested in the events he mentions; his 
impartiality is indubitable, as he nowhere betrays the least 
resentment against his countrymen, and the factious par- 
tisans of Cleon, who had banished him from Athens. The 
history of Thucydides was so admired by Demosthenes, 
that he transcribed it eight different times, and read it with 
such attention, that he could almost repeat it by heart. He 
had returned from exile in the year 403 B. c.; but it is con- 
sidered as doubtful whether he died at Athens, or in Thrace, 
the country of his wife. The time of his death has not been 
ascertained. 

The work of Thucydides was first printed by Aldus, Ve- 
net. 1502, fol. And the Greek scholia issued from the 
same press in 1503. The next edition of the history was 
printed by Junta, Florent. 1526, fol. An edition by Junta 
in 1506 is commonly mentioned by bibliographers, but this 
date is supposed to be erroneous. Other editions were pub- 
lished, by Camerarius at Basel in 1540, by Stephanus at 
Paris in 1564 and 1588. The latter added the Latin ver- 
sion of Laurentius Valla, which had been twice printed be- 
fore the year 1500. His editions were followed by that of 
milins Portus, Francof. 1594, fol. After an interval of 
a century, a valuable edition was published by Dr Hudson, 
Oxon. 1696, fol. Another edition was undertaken by Jo- 
seph Wasse; but the task, which his death left imperfect, 
was completed by Duker, Amst. 1731, 2 tom. fol. Some 
useful editions succeeded, before the appearance of that 
revised by Bekker, and containing the scholia, together with 
the annotations of Wasse and Duker, Oxon. 1821, 4 tom. 
8vo. Nor must we omit the edition of Goeller, Lipsiz, 1826, 
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2tom.8vo. A valuable edition, with English notes, chiefly 
historical and geographical, has more recently been pub- 
lished by Dr Arnold, Oxford, 1830-5, 3 vols. 8vo. Pop- 
po’s very elaborate edition of Thucydides is now in the pro- 
gress of publication. ‘The first volume was printed at Leip- 
zig in 1821, and nine or ten have successively appeared. 
Here we must not neglect to recommend another work to 
the reader’s attention, Dodwell’s “ Annales Thucydidei 
et Xenophontei, premisso adparatu, cum Vite Thucydidis 
Synopsi chronologica.” Oxon. 1702, 4to. 

Thucydides has been translated into many of the modern 
languages. in 1550 an English translation, not however 
from the Greek text, but from the French version of Claude 
Seyssel, was published by Thomas Nicolls, “ citezeine and 
goldsmyth of London.” A translation of the original was 
published by Hobbes in 1628, and another by Dr William 
Smith in 1753-4. A new version, illustrated with copious 
annotations, has very recently been published by Dr Bloom- 
field, Lond. 1829, 3 vols. Svo. 

THULE, or Tuyia, in Ancient Geography, an island 
in the most northern parts of the German Ocean. Its situ- 
ation was never accurately ascertaincd by the ancients, 
hence its present name is unknown by modern historians. 
Some suppose that it is the island now called Iceland, or 

art of Greenland, and others that it is Foula. 

THUNDER, the noise occasioned by the explosion of a 
flash of lightning echoed back from the inequalities on the 
surface of the earth, in like manner as the noise of a cannon 
is echoed, and in particular circumstances forms a rolling 
lengthened sound. See EvEcrricity. 

THUNDERBOLT. When lightning acts with extra- 
ordinary violence, and breaks or shatters any thing, it is 
called a thunderbolt; which the vulgar, to fit it for such ef- 
fects, suppose to be a hard body, and even a stone. 

THUORGAU, or Tuurcovia, a canton of Switzerland. It 
is bounded on the north-west by the Rhine, on the north- 
east by the lake of Constance, on the south-east by St Gall, 
and on the south-west by Ziirich. It extends over 265 
square miles, is divided into eight circles, and in 1838 con- 
tained 84,124 inhabitants, of whom 72,191 were of the re- 
formed church, and 18,500 adhered to the Roman Catholic 
profession. The canton has five cities, six market-towns, 
and 284 villages. The force required as the contingent to 
the general confederation is 1520 men, and the pecuniary 
contribution amounts to L.2280. The capital is the town of 
Frauenfeld, on the river Murg, with 1600 inhabitants. In 
the northern part the face of the country is either level or 
undulating, but in the south is rather hilly than mountain- 
ous, none of the elevations exceeding 2500 feet. The 
Rhine is the main stream, which receives the waters of the 
Murg, the Thur, the Sitter, and the smaller brooks. The 
climate is healthy and temperate. The chief pursuit is 
agriculture, which affords a sufficiency of corn, good crops 
of hemp and flax, and abundance of fruit and wine. There 
is some coal near Frauenfeld. The pasturage feeds up- 
wards of 25,000 cows, and supplies large quantities of but- 
ter and cheese. The fishing on the lake of Constance is 
highly productive of salmon and other fine fish. 

THURINGIA, a division of the circle of Upper Saxony, 
in Germany. It is a fruitful tract, abounding in corn, es- 
pecially wheat ; in black cattle, sheep, and horses. It is 
about seventy-three miles in length, and as much in breadth. 

THUROCZ, a palatinate or district of the province of 
the Hither Danube, in the Austrian kingdom of Hungary. 
It extends over 460 square miles, but contains only about 
45,000 inhabitants, of whom two thirds are Lutherans, and 
the remainder of the Greek church. The soil is poor, and 
the climate mountainous and raw; and the country better 
adapted for breeding cattle than for growing corn. The chief 
corn raised is buckwheat; but excellent crops of turnips and 
carrots are produced. The district produces no wine. The 
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chief article for sale is the cheese of the milch cows. 
district comprises four circles, six market-towns, and nine- 
ty-eight villages, besides a few hamlets, and it confers the 
dignity of a palatine on the noble family of Erbober. The 
capital is St Martin, a town situated on the river which 
gives its name to the palatinate, and contains about 2000 
persons. ‘ 

THURROCK-GRAYS, a small town of the hundred of 
Chafford, in the county of Essex, twenty-five miles from 
London. It stands on the banks of the Thames, near St 
Clement’s Reach. It has amarketon Thursday. In 183] 
the inhabitants amounted to 1248. 

THURSDAY, the fifth day of the Christian week, but 
the sixth of that of the Jews. 

THURSO, a seaport town, borough of barony, and pa- 
rish on the north-west side of the county of Caithness. 
The town is situated on the river Thurso, which here 
falls into the bay of the same name, and by it is divided 
into two parts. The old portion of the town is irregu- 
larly built and ill paved; but the new part is built ona 
regular plan, and contains a better class of liouses, with a 
handsome new church, town-house, and other buildings for 
carrying on the public business connected with the cus- 
toms, excise, and banking. The harbour will only admit ves- 
sels of ten feet draught of water at stream tides; the entrance 
is also much obstructed by a bar, and, for want of a pier 
or breastwork of stone, vessels, after getting over the bar, can 
only unload or load at low water. Besides this inconveni- 
ence, the bay of Thurso is too dangerous to admit of its ever 
being a resort for shipping. Notwithstanding these disad- 
vantages, there is a considerable coasting trade, and the in- 
habitants of the town and immediate neighbourhood are 
extensively engaged in fisheries, tanning, bleaching, and 
spinning. Thurso is a place of great antiquity, but was 
not erected into a borough of barony until the year 1633, 
when Charles I. granted a charter with the usual powers 
and privileges. It is governed by two bailies, a dean of 
guild, and twelve councillors. The population of the town 
amounted in 1831 to about 2700, and of the parish to 4679. 

THYRSUS, in Antiquity, the sceptre which the poets 
put into the hand of Bacchus, and with which they furnished 
the Menades in their Bacchanalia. 

TIARA, an ornament or dress with which the ancient 
Persians covered their head, and with which the Armenians 
and the kings of Pontus are represented on medals; these 
last, because they were descended from the Persians, Latin 
authors call it indifferently ééara and cidaris. Strabo says 
the tiara was in the form of a tower; and the scholiast on 
Aristophanes affirms that it was adorned with peacocks’ 
feathers. 

Trara is also the name of the pope’s triple crown. The 
tiara and keys are the badge of the papal dignity ; the tiara 
of his civil rank, and the keys of his spiritual jurisdiction. 
As soon as the pope is dead, his arms are represented 
with the tiara alone, without the keys. The ancient tiara 
was a round high cap. John XXIIL. first encompassed it 
with a crown. Boniface VIII. added a second crown, and 
Benedict XII. a third. 

TIBER, a great river of Italy, which runs through the 
pope’s territories, passing by Perugia and Orvietto; and 
having visited Rome, falls into the Tuscan Sea at Ostia, 
fifteen miles below that city. 

TIBET, a country of great extent, in Independent Tar- 
tary, stretching from east to west 1500 miles in length. It 
extends from the sources of the Indus to the borders of 
China, and from Hindustan to the great desert of Cobi, in 
Central Asia. It is of unequal breadth, and many parts of 
it are unknown. It is distinguished by different names. 
It is called Tibbet in Bengal; but in Nepaul, Lower 
Tibet receives the appellation of Kutchar, and in Hindu- 
stan that of Potyid. In the native language of the inhabi- 
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tants it is called Pue, or Puekoachim; the first being the 
term for northern, and the latter for snow ; thus indicating 
the severity of the climate. The distinguishing feature of 
this country is its great elevation, being for the most part 
a table-land, in which the rivers of India and China which 
run south and east, and those also which run _ north- 
ward into Siberia and Tartary, take their rise. Tibet is 
separated, about the twenty-cighth degree of north latitude, 
from Bootan by the Sumoonang Mountains, part of the 
great Himalaya chain; and the boundaries are marked by 
a long row of little inscribed flags, fixed in rude heaps of 
stones, which were seen by Turner when he passed, flut- 
tering in the wind. The summit of one of the mountains, 
Chumularee, constitutes the highest land in what is called 
Little Tibet. It is highly venerated by the Hindus, who 
resort thither for the purpose of paying their adorations to 
the snow-clad summit. 


hs. Tibet appears at first under a most unfavourable aspect 


to travellers, and to be in a great measure incapable of cul- 
tnre. It is mountainous towards its frontier bordering on 
Bootan. Here perpetual winter may be said to reign; the 
great mountain of Chumularee is for ever clothed with snow. 
Its elevation is not precisely known, but this circumstance 
indicates a height of several thousand feet. In other 
parts the country exhibits low rocky hills, where no vege- 
tation is visible, and extensive arid plains, of the most stern 
and stubborn aspect, and extremely barren. Where the 
country is capable of cultivation, the usual crops are wheat, 
pease, and barley. In many parts the grain never ripens. 
About fourteen miles from Phari, on the frontier moun- 
tains, Turner saw a small enclosure of green wheat, which 
had just strength enough to give out its ear, but which, he 
was told, would proceed no farther, the cold being too in- 
tense to admit of its ripening. It is cultivated merely as 
forage for cattle, when the plains become bare of grass, and 
they are hindered from going abroad during the depth of 
winter. ‘The periodical rains give birth to a little herbage, 
whose growth stops immediately as they cease: from the 
extreme dryncss of the air, the grass then begins to wither, 
so that it may be crumbled between the fingers into dust. 
Yet large droves of cattle are fed in this neighbourhood, 
the pasture, though short and dry, being extremely sweet 
and nutritive ; and animals ranging in a state of nature are 
found to prefer it to the more exuberant herbage of milder 
climates. These plains accordingly, as well as the adja- 
cent mountains, are frequented by large droves of cattle, 
shawl-goats, deer, musk-decr, horses, great multitudes of 
foxes, and other wild animals; also by many coveys of part- 
ridges and pheasants, and some quails. It is the practice 
of the cultivators in Tibet to flood the low lands on the ap- 
proach of winter with water, which freezes and covers their 
surface with a sheet of ice, and thus shelters them from 
the violent winds, which would strip off the scanty soil. 
In some parts they pluck up the corn by the root, and 
afterwards place it in small bundles to dry. From Phari, 
in the mountains, however, to Nainee, a distance of fifty 
_ miles, the country is very little removed in its aspect, po- 
pulation, or culture, from a perfect desert. The hills are 
_ bare, and composed of a stiff, dry, mouldering rock, which 
splits and shivers with the frost; and, on account of the 
severity of the climate, the inhabitants are obliged to seek 
for shelter in the valleys and hollows. The north winds, 
meeting with no interruption in the wide and barren plains, 
sweep along in furious blasts of the most cutting severity ; 
and so uniform is the intense cold, that the inhabitants are 
in the practice of killing their meat at the beginning of win- 
ter, and keeping it for three months, at the end of which 
period it is perfectly fresh. 
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In Tibet the temperature and seasons exhibit a remark- 
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able uniformity, both in their periodical duration and in =~" 
their return; and they cxactly resemble those in the more 5&##"s- 


southern region of Bengal. Variable weather prevails in 
the spring from March to May ; the climate is warm, with 
thunder-storms and occasional refreshing showers. From 
June to September is the season of rains, which being heavy 
and continued, refresh the country, and cause the rivers to 
overflow, and, descending with rapidity from the mountains 
in their progress to the sea, to assist in inundating Bengal. 
From October to March the sky is uniformly clear; it is nei- 
ther obscured by fogs nor clouds ; anda much more intense 
degree of cold prevails than is known in the same latitudes 
in Europe. In these elevatcd plains the most boisterous 
winds perpetually prevail, in the dry summer months raising 
clouds of dust, almost intolerable to the traveller; and in 
other seasons, says Turner, “ conveying a degree of cold 
unknown even in the severest winters in Europe. Such is 
sometimes the intenseness of the frost here, though in so 
low a latitude as twenty-eight degrees, that animals expos- 
ed in the open fields are found dead with their heads abso- 
lutely split by its force.”! 

The country, though barren, is not, as already observed, 
destitute of animal life; it abounds in a great varicty of wild 
fowl, game, beasts of prey, flocks, droves and herds of cat- 
tle. Among the most remarkable animals is the Yak of 
Yartary, named also the Soora Goy, or bushy-tailed bull of 
Tibet. This animal resembles an English bull in height, 
the general figure of the body, the head, and the legs. He 
is the bos grunniens of modern naturalists. See MAMMALIA. 
These cattle, though not large boned, yet, from the profuse 
quantity of hair with which they are provided, seem to be of 
great bulk. They have a downcast heavy look, and appear, 
as indeed they are, sullen and suspicious, discovering much 
impatience at the approach of strangers. ‘They pasture on 
the coldest parts of Tibet, on the short herbage peculiar to 
the summits of mountains and to bleak plains; their favourite 
haunt being the chains of mountains situated between twen- 
ty-seven and twenty-eight degrees north latitude, whose 
summits are usually covered with snow. During the seve- 
rity of winter they take shelter in the southern glens ; and 
in milder seasons they take a wider range on the northern 
aspect of the mountains. They form a very valuable pro- 
perty to the tribes of itinerant Tartars, who live in tents, 
and tend them from place to place: they at the same time 
afford their herdsmen an easy mode of conveyance, a good 
covering, and wholesome subsistence. ‘These animals are 
strong, sure footed, and carry a great weight. They are 


never employed in agriculture ; but are extremely useful as ~ 


beasts of burden. They afford an abundance of rich milk, 
the butter produced from which is excellent. It is the cus- 
tom to preserve this in skins and bladders, and the air be- 
ing excluded, it will keep in this cold climate throughout 
the year. The musk-deer is another animal which abounds 
in Tibet, in the vicinity of the coldest mountains, and 
produces a valuable article of revenue. He delights in 
the most intense cold, and in places which border the line 
of perpetual snow. He has two long curved tusks, which 
proceed from the upper jaw, and, being directed down- 
wards, seem intended principally to serve him for the pur- 
pose of digging’ roots, his usual food; or they may be also 
given as weapons of defence. These animals are about 
the height of a moderately sized hog, to which they bear a 
resemblance in the bigness of the body; but they are still 
more like the hog-deer. They have a small head, a thick 
and round hind quarter, no snout, and extremely delicate 
limbs. The body is covered with prodigiously copious hair, 
which grows erect all over the body, between two and three 
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inches long, lying smooth only where it is short, on the head, 
On examination it seems to partake more 
of the nature of feathers, or of the porcupine’s quills, than 
of hair, though it is thin, flexible, and not straight, but un- 
dulated. The musk is a seerction formed in a little bag or 
tumour, rcsembling a wen, situated at the navel, and is 
found only in the male. ‘The musk-deer is here deemed 
the property of the state, and hunted only by the permission 
of the government. Another animal of great importance 
in Tibet is the goat, whose coat affords materials for that 
exquisitely fine and beautiful manufacture, the shawl. Cap- 
tain Turner saw numbers of this valuable animal feeding, 
in large flocks, upon the thin dry herbage that covers those 
naked looking hills. It is the most beautiful species among 
the whole tribe of goats; of various colours, black, white, of 
a faint bluish tinge, and of a shade somewhat lighter than a 
fawn. They have straight horns, and are of'a lower stature 
than the smallest sheep in England. The outward covering 
of the animal is of eoarse long hair; but the wool that is next 
the skin is of a light fine texture ; and its softness is preserved 
by the external coat. This delicate creature is indebted for 
the softness of its coat to the nature of the climate which it 
inhabits; and it will not thrive in the hot atmosphcre of 
Bengal, nor will it bear transportation by sea. A breed of 
wild horses is found in Tibet, which are distinguished for 
their flectness, and which are never taken alive, so as to be 
rendcred serviceable, or domesticated ; and even when they 
are taken young they pine away and die, being vicious, 
stubborn, and untameable. ‘They are said to be hunted, 
and, when they are killed, thcir flesh is esteemed a great 
delicacy. The domestic horses which they use are ex- 
tremely docile. They are not natives of Tibet, but are 
brought from Eastern Tartary and the borders of Toor- 
kistan as merchandise. They are never shod. Before 
they are permitted to be transported, care is taken to de- 
prive them of the power of propagating their species, and 
mares are never met with inthe country. They are quiet, 
surc-footed creatures, but slow and ugly. Among the 
valuable animals of Tibet, their breed of shcep merits a 
distinguished place. Their flocks are numerous, and their 
chief reliance is placed on them for present support, as well 
as for winter food. A peculiar species seems indigenous 
in this climate, marked almost invariably by black heads 
and legs. They are of a small size, with soft wool; and 
their flesh, which is almost the only animal food eaten in 
Tibet, is of a very fine flavour. They are occasionally em- 
ployed as beasts of burden, and numerous flocks of them are 
often to be seen laden with salt and grain, each earrying 
from twelve to twenty pounds. They are the bearers of 
their own wool to the best market, where it is usually fabri- 
eated into a narrow cloth resembling frieze, or a thick coarse 
blanket. When slaughtered, their skins are most commonly 
cured with the wool on, and form a most exccllent defence 
against the winter cold to the peasant and the traveller. 
The skins of lambs are also cured with the wool on, and 
constitute a valuable article of traffic; and to obtain the 
skin in its highest perfection, the dam is sometimes killed 
before her time of yeaning, by which a silky softness is se- 
cured for the fleece, which gives it a very high value. It 
serves particularly for lining vests, and is in equal estimation 
all over Tartary, as well as in China. 

Though the soil of Tibet is in general barren and unim- 
provable, and though no great return can ever be cxpect- 
ed from agriculture, the country abounds in mineral wealth, 
and industry and skill are only wanting to turn these sources 
to account. Gold is found in great quantities, and fre- 
quently very pure. It is obtained sometimes in large masses, 
lumps, and irregular veins. It is also found in the beds of 
rivers in the form of gold dust, and at their several bend- 
ings generally attached to small pieces of stone, with every 
appearance of its having been a larger mass. Cinnabar, 
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containing a large portion of quicksilver, is found in Tibet, Tift 


and might be advantageously extracted by distillation if = 
fuel were more plentiful ; but it is remarkably scarce, which | 
is a great disadvantage ; and they are often foreed to sub. | 
stitute for fire-wood the dried dung of animals. ‘The most | 
valuable discovery that could be made for ‘ibet would be ) 
a coal-mine ; and this mineral is found in some parts of the 
country bordering on China. ‘Two days’ journey from Te- 
shoo Loomboo there is a lead-mine. The ore is much the 
same as that found in Derbyshire, mineralized by sulphur, 
and the metal is casily obtained, namely, by the simple opera- 
tion of fusion. Coppcr-mines are found, which furnish ma- 
terials for the manufacture of idols, and all the ornaments { 
disposed about the monasterics on which gilding is bestow. 
ed. Iron is more frequently to be found in Bootan than in 
Tibet ; and it is not a branch of industry whieh eould be 
followed in Tibet, owing to the want of fuel for smelting the 
valuable ores. Roek-salt is obtained in great abundance; 
and tincal is found in the bed of a lake about fifteen days’ — 
journey from ‘Teshoo Loomboo. The country contains in- 
exhaustible quantities of it. It is brought to market in the 
state in which it is dug out of the lake, and afterwards re- 
fined into borax in this country. 

Tibet earries on trade with the surrounding states, though € 
not to any great extent; the inhabitants not being either 
commercial or industrious, and the surplus produce of the ~ 
eountry being besides inconsiderable. Neither is commerce 
favoured by the government, the first member of the state 
being a merchant, who enjoys a monopoly for himself and 
others of all the chief branches of trade. The exports con- 
sist of gold, musk, tincal, goats’ hair, and rock-salt. The 
goats’ hair is conveyed to Cashmere, and is of that superior 
sort of which the celebrated shawls are manufaetured ; and 
the salt is exported to Nepaul and Bootan. A consider- 
able commerce is carried on with China, for the most part 
at a garrison town on the western frontier of China named 
Silling or Sinning. The exports are gold dust, precious | 
stones, musk, and woollen cloths; in return for which are | 
received gold and silver brocades, silks, teas, tobacco, quick- 
silver, China ware, furs, and some silver bullion. Gold dust, 
musk, and tincal, are exported to Bengal; and the imports are 
broad cloth, trinkets, spices, particularly eloves, pearls, coral, 
amber, kincobs, Maulda cloths, Rungpoor leather, tobaceo, 
and indigo. British manufactures of woollen would furnish 
a considerable article of import. The extreme rigour of 
the climate requires warm clothing ; and the dress of the 
lower classes consists of woollens of an inferior kind, and 
in winter of sheep or foxes’ skins cured with the wool and 
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fur on. When they travel, they carry a weight of clothing 
that bids defiance to the most piercing winds. Having no 
other manufactures, they are obliged to encumber them- 
selves with a heavy load of their own rude clothing. When 
woollen eloths of a bettcr description are brought to the 
country by the travelling merehants who frequent it, they 
are bought up with great eagerness. ‘The better classes 
are dressed in silks and furs. A trade is also carried on 
with Russia, though not to any great extent. This prin- 
cipally consists in hides, which are prepared in the adjacent 
districts, and are brought also from Kalmuc Tartary to the 
same mart, where all the rich and valuable furs that pass i 
merchandise between the Russians and Chinese may be 


procured on easy terms. There are few manufactures, and 
those only such as are of the coarsest kind and required 
for domestic use. They are famous, however, for the ma- 
nufacture of images. At Teshoo Loomboo there is an ex- 
tensive board of works established under the direction of the 
monastery, which is constantly employed in this manufacture. | 

Respecting the religion of the inhabitants of Tibet, little Rel 
isknown. Itseemsto bea schismatical offspring of the Te | 
ligion of the Hindoos, deriving its origin from one of the | 
followers of that faith, a disciple of Buddh, who first broach- 
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ed the doctrine which now prevails over the wide extent of austere practices of the cloister. There is a considerable Tibet. 
‘Tartary. It is reported to have been first received in that number of nunneries as well as monasteries ; and the stricte “~y——" 


part of Tibet adjacent to India, which hence became the 
seat of the sovereign lamas; to have traversed over Mant- 
chieux Tartary, and to have been ultimately disseminated 
over China’ and Japan. However it may differ from the 
Hindoo in many of its outward forms, it still bears a close 
affinity with the religion of Brahma in many important par- 
ticulars. The principal idol in the temples is the Buddha 
of Bengal, worshipped under the denomination of Maha- 
moonie, a sanscrit term meaning “ great saint,” and under 
various other epithets over all Tartary, and among the 
nations to the east of the Brahmapootra. The same 
| places are considered sacred in Tibet and in Bengal, and 
are resorted to by pilgrims; and the water of the Ganges, 
which is considered holy, is carried in loads from the river 
\ over the mountains of Tibet, on the shoulders of men, who 
are hired by enthusiasts for this pious purpose. Their ritual 
or ceremonial worship differs, however, materially from the 
Hindoo; the Tibetians assemble in chapels, and in pro- 
_ digious numbers, to join in chanting alternate recitative and 
chorus, with the accompaniment of an extensive band of 
loud and powerful instruments ; so that it forcibly impressed 
on those who heard it, the solemn sounds of the popish mass. 
The people play in private on many other musical instru- 
ments; and ‘Turner mentions, that on a visit to the mother 
of Teshoo Lama, she sung a very pleasing air, which she 
accompanied on the guitar, and her husband on the fla- 
geolet. The religion of Tibet is entirely free from the 
illiberal and perplexing distinctions of castes. A Brahmin 
would deem it a profanation of the deepest dye even to 
eat in presence of one of an inferior caste, much more to 
partake of the same repast with a person of a different re- 
‘ligion. But the inhabitants of Tibet have no such scru- 
ples; even the sovereign lama has no objection to drink 
tea from the same vessel with any foreigner. ‘Turner men- 
tions, also, that in the great variety of visitors that came 
to him, he never observed the slightest scruple to partake 
either of tea or of other liquors prepared by his own ser- 
_vants. The Hindoo pays the blindest reverence to the Brah- 
min class., This reverence is only paid, in the ignorant ido- 
latry of the Tibetians, to the sovereign lama, immaculate, 
immortal, and omnipresent, esteemed the vicegerent of the 
only God, the mediator between mortals and tle Supreme. 
| They view him as perpetually absorbed in religious duty, 
and when called upon to attend to the concerns of mortals, 
| as being employed only in the benign office of distributing 
comfort and consolation, forgiveness and mercy. He is 
also the centre of all civil government, which derives from 
his authority all influence and power. He is the head of 
the whole system, which is a regular gradation from the 
most venerated lama, through the whole order of gylongs, to 
| the young noviciatc. The inferior gradations, from the pre- 
sident, who is always styled lama, are gylong, tohba, and 
tuppa. For the performance of daily service in the temple 
at. I'eshoo Loomboo there are 3700 gylongs or priests ; and 
' four lamas chosen from amongst them superintend and direct 
' their religious ceremonies. Youth intended for the service of 
the monastery are received into the establishment at the age 
of eight or ten years. They are then called tuppa, and are 
occupied in receiving instruction suited to their age. At 
fifteen they are usually admitted into the order of tohba, 
if found sufficiently qualified ; and thence into the order of 
_ gylong between the age of twenty-one and twenty-four. 
They are then eligible to the superintendence of some en- 
dowed monastery, of which there are multitudes spread all 
over Tibet, with lands assigned them for thcir support s 
| their promotion depending on their interest or their cha- 
racter. In this station, as chief of a flock, they are honour- 
ed with the appellation of lama. Those who enter the 


religions order are enjoined sobriety, celibacy, and all the 
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est prohibitions exist against any woman even accidentally 
passing a night within the walls of the one, or a man with- 
in those of the other. The ecclesiastical class, who hold 
intercourse with heaven, are entirely divided from the lay 
class, who carry on the business of the world; and no in- 
terference ever interrupts the regulated duties of the clergy. 
Their religion is divided into two sects, who are extremely 
hostile to each other, and one of whom was forced to seek 
shelter from the persecution of thcir opponents in that 
tract of country bordering on Tibet towards the south, and 
marked by a high ridge, inhospitable in the extreme, but 
which was thouglit capable of affording them a safe retreat. 
Here they fixed their abode, while others of the same sect 
still live in tents, and tend their flocks, rambling from place 
to place. The priests are habited in long robes of yellow 
cloth, with a conical cap of the same colour ; and this pe- 
culiarity of colour is adopted as a distinction to mark one 
of the two religious sects that divide almost the whole 
of Tartary, from Toorkistan to the eastern limits of this 
continent. ‘The other colour is red; and the tribes are 
known as belonging to the red or the yellow cap. The 
former differ principally from the sectaries of the yellow in 
admitting the marriage of the priests; but the latter are 
considered as the more orthodox, as well as possessed of 
greater influence. The emperor of China is decidedly a 
votary of the yellow sect, and has sanctified it by a sump- 
tuary law, which limits it to the service of religion and the 
imperial use. Dalai Lama, Teshoo Lama, and Taranaut La- 
ma, preside over the yellow, who have their residences at Poo- 
talah, Teshoo Loomboo, and Kharka. This sect prevails over 
a great part of Tibet, and a branch of it is said to be esta- 
blished in the Deccan. In like manner, three lamas pre- 
side over the red sect. Tlie principal of the red class in 
Tibet has his residence in Sakia. The dress of these reli- 
gious orders is the regular costume of every attendant at 
court, consisting of a vest of woollen cloth, with sleeves of 
adcep garnet colour; and a large mantle, either of the 
same or of a thinner texture, resembling a shawl, a sort of 
philibeg, and huge boots of bulgar hides, lined either with 
fur or cloth, complete their equipage. 


Of the diseases in this country, the most singular is a Diseases. 


glandular swelling in the throat, which is found in Europe 
among the inhabitants of mountainous countries, and is 
generally ascribed to an impregnation of the water from 
snow. This, however, is a doubtful theory, as it is some- 
times seen where snow is not to be found. It has been 
little attended to, as it is not painful, is seldom fatal, and is 
only common among the poorer class of the people. The 
small-pox is a most fatal disorder in Tibet. It is not less 
dreaded than the plague, and is hardly less fatal ; for they 
neither know nor use any remedies for it, but, as soon as 
it appears in any village, the healthy desert the sick, and 
leave them to chance and the natural course of the dis- 
ease. There is little variety in their other diseases. Coughis, 
colds, and rheumatisms are more frequent than in Bengal. 
Fevers arise occasionally from temporary causes, but sel- 
dom prove fatal. The hot bath is used in many disorders, 
particularly in bowel complaints and cutaneous eruptions. 
The hot wells of Tibet are resorted to by thousands. 


A singular and licentious practice is said by travellers to Customs, 
prevail here, namely, of one woman cohabiting with a whole ™2nners. 


family of brothers. ‘Turner states, that one woman was 
pointed out to him who lived with five brothers, to each of 
whom she was married; and he states that this custom, so 
contrary to purity of morals and any idea of social happi- 
ness, is common among all ranks; and that families are 
seen living happily in this impure manner. He even en- 
dcavours to find out plausible reasons for the practice, 
founded on the danger in a poor country of the too rapid 
2K 
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It cannot be considered, however, 


‘=~ in any other light than as a mark of gross barbarity and 


History. 


licentiousness ; and it agrces well with the author’s account 
of their loose conduct before they marry, and the want of 
chastity in the women. ‘Their marriage ceremonies are 
simple, consisting only in the mutual consent of the two 
parties ; and neither the one nor the other is at liberty to 
withdraw, unless, as Turner cxpresses it, “ the same union 
of sentiment that joined their hands should prompt their se~ 
paration.”” In other words, they are considered to be bound 
until they tire of cach other, when they are left at liberty 
to form a new alliance ; a proof, along with former facts, of 
their want of morals. In their manners they are mild, hu- 
mane, and kind; and always obliging without being ser- 
vilely officious. 

It is the custom in Tibet to presérve the mortal remains 
of the sovcreign lamas; but, with this exception, every 
other corpse is consumed by fire, or exposed in the open 
air to be devoured by ravens, kites, and other carnivorous 
birds. In the most populous parts of the country the dogs 
are also allowed to prey upon this extraordinary carrion. 
A chief lama, as soon as he expires, is placed upright in an 
apparent attitude of devotion, his legs being folded under 
him with each thigh resting on the instep, and the soles of 
the feet turncd upwards. In this posture they are deposit- 
ed in shrincs. The inferior lamas are usually burned, and 
their ashes deposited in little metallic idols; but common 
subjects are treated with less ceremony, as already men- 
tioned. 

Tie history of Tibet is involved in obscurity. They 
have no annals of their public transactions, nor of the an- 
cient extent of their kingdom, or of their religious institu- 
tions. It is known, however, that about the year 1720 
the emperor of China acquired the sovereignty of Tibet by 
interfering in the quarrel of the two contending parties. 
In 1792 the country was invaded by the Nepaulese with- 
out provocation, and they made such a rapid and: unex- 
pected progress, and appeared so suddenly before Teshoo 
Loomboo, as scarcely to allow the lama and his gylongs 
time to effect their escape across the Brahmapootra. The 
Nepaulese army having carried off a large plunder, the ac- 
cumulated contributions of ages, from Teshoo Lomboo, 
and having despoiled the tombs of their most valuable or- 
naments, withdrew to their own country, whither they 
were pursued by the Chinese, defeated, and forced to sue 
for peace, of which one of the conditions was the restora- 
tion of the plundcr they had taken at Tcshoo Loomboo, 
and the payment of an annual tribute. Since this period 
the country has enjoyed profound peace. But the spiritual 
influence of the lamas has been much weakened by that 
of their earthly protectors, the emperors of China. They 
retain officers or residents at the court of Lassa, styled 
umbas, invested with all real authority; and maintain 
a constant intercourse with the court of Pekin by means 
of jacoos, which means “ communicators of intelligence,” 
and who duly report to China every thing that takes place 
in ‘Tibet. (F.) 

TIBULLUS, Atntus, a very elegant poet, was born 
at Rome about the year of the city 690. He belonged 
to the equestrian order; but as his father had cspoused 
the cause of Pompey, his estate was impaired in the issue 
of the unhappy contest which ensued. About the age of 
twenty-two, the son retired to his villa at Pedum, and by 
the cultivation of his demesne endeavoured to retrieve his 
fortune. Love and poetry likewise occupied no inconsi- 
derable share of his attention ; and the names, real or fic- 
titious, of his mistresses, Delia, Neara, and Nemesis, are 
familiarly known to all classical readers. He had contract- 
ed a friendship with Messala Corvinus, who was distinguish- 
ed by his eloquence as well as by his military talents. The 
inhabitants of Pannonia having revolted in the year of Rome 
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718, Augustus employed this general to reduce them to 7; 
subjection. He invited Tibullus to accompany him, nor’ 
did the poet shrink from the toils and dangers of such an 
expedition. When Messala was soon afterwards raised to 
the consulship, he composed the panegyric which appears 
at the beginning of his fourth book of Elegies.” It is how. 
ever written in hexameters, and in a style inferior to that 
of his elegiac verse. The same distinguished individual 
was in 725 intrusted with an cxtraordinary command in 
Syria, and was again accompanied by Tibullus; but he 
soon became so seriously indisposed, that he was sent on 
shore and left in the island of Phseacia. This was poetic 
ground, and here he composed the third elegy of his first 
book. Having afterwards been enabled to resume his voy- 
age, he attended his friend through Cilicia, Syria, Egypt, 
and Greece. Aquitania revolted in the course of the en- 
suing year, when Messala was despatched on another expe- 
dition, being still attended by the poet ; and having reduced 
this province, he in 727 obtained the honour of a triumph, 
in which the military services of Tibullus cntitled him to 
some share. ‘This was the last of his warlike expeditions, 
and he now returned to his favourite pursuits. He lived 
on terms of intimacy with Horace, who has addressed to 
him one of his odes and one of his epistles. _Macer and 
Valgius were likewise among the number of his poetical 
friends. He appears to have cherished the love of freedom, 
and to have scorned to advance his fortunes by flattering 
Augustus. According to the authority of Domitius Mar- 
sus, a poet of that age who wrotc his epitaph, he died nearly 
at the same time with Virgil: 
Te quoque Virgilio comitem non equa, Tibulle, 
Mors juvenem campos misit ad Elysios, 
Ne foret aut elegis molles qui fleret amores, 
Aut caneret forti regia bella pede. 

Virgil died in the year of Rome 73535 and if Tibullus 
died in the same year, he may have attained the age of 
forty-five. As he is represented by Marsus as a young 
man, he must have been under the age of forty-six. His 
loss was bewailed by Ovid in an affectionate elegy. ' 

Flebilis indignos, Elegeia, solve capillos : 
Ah nimis ex vero nune tibi nomen erit! . 
Ile tui vates operis, tua fama, Tibullus 
Ardet in extructo, corpus imane, rogo. 

Horace has described him as handsome in his person, as 
blessed with riches, and the art of enjoying them. Tibullus 
is always classed among the most tender and elegant of the 
Latin poets who have written in elegiac verse. He has 
more correctness, though certainly not more fancy, than 
Ovid, and is less mythological than Propertius. The ca- 
dence of his verse is often very pleasing. 

The poems of Tibullus have very frequently been print- 
ed along with those of Catullus and Propertius. In this 
form, they were first printed at Venice in quarto about the 
year 1472; and several other impressions followed within 
a brief interval. ‘Two editions issued from the press of Al 
dus, Venet. 1502-15, 8vo. And in the mean time appear- 
ed the cdition of Junta, Florent. 1503, 8vo. An edition 
was published by Janus Dousa, several by Joseph Scaliger; 
and others which deserve particular notice are those of 
Morcl in 1604, and of Passerat in 1608. Omitting other 
editions of the three poets, we hasten to state that the first 
separate edition of Tibullus was printed in quarto about the 
year 1472. This was speedily followed by at least other 
two editions without dates; and by a third, “ cum commen- 
tario Bernardini (Cyllenii) Veronensis,” Romie, 1475, 4to. 
An edition with a commentary was published by a learned 
Portugueze, Achilles Statius, Venet. 1567, Svo. For a 
more recent and valuable edition we are indebted to Janus 
Broukhusius, Amst. 1708, 4to. Another edition, sometimes 
described as the best, was published by Vulpius, Patavii, 
1749, 4to. The next deserving particular notice is the 
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* published by Dissen in 1819. 
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is called the flood tide, and the falling the ebb tide. 
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third edition published by Heyne, Lipsiz, 1798, 8vo. We 
shall close this enumeration by mentioning the edition of 
/ Wunderlich, Lips. 1817, 2 tom. 8vo. A supplement to it 


An English translation of Tibullus was produced by Mr 
Dart in 1720. A more elcgant version, accompanying the 
original, and illustrated with copious notes, was published 
by Dr Grainger in 1759, in 2 vols. 12mo. ‘The translator, 
a man of literature and taste, soon afterwards distinguished 
himself by the publication of The Sugar Cane ; a classical 
poem founded on a subject which it required no mean ta- 
lents to invest with the graces and allurements of poetry.! 

TIBUR, a town of ancient Latium, pleasantly situated 
on the Anio. Here Horace had his villa and house, and 


‘here he wished to end his days. 


TICAO Isux, one of the Philippine Islands, situated due 
south of the large island of Luzon, about twenty-eight miles 
in length by seven in avcrage breadth. Here the Spanish 
galleon used to take in water and provisions before sctting 
sail for Acapulco. Long. 123. 40. E. Lat. 12. 36. N. 
TICHFIELD, a town of the hundred of that name, in 
the division of Portsdown, in Hampshire, seventy-eight miles 
from London. ‘The parish is very extensive, and includes 
a good roadstead for vessels in the bay of that name, near 
the mouth of Southampton water. Near to it are the re- 
mains of a Cistertian abbey. There is a market on Satur- 
day. The inhabitants amounted in 1821 to 3528, and in 
1831 to 3712. 

TICKARY, a town of Hindustan, province of Bahar, 
fifty miles south by west from Patna. Long. 84. 55. E. 
Lat. 24. 58. N. 

TICKELL, Tuomas, an English poet, was the son of 
the Rev. Richard Tickell, and was born in 1686, at Bride- 
kirk in Cumberland. He was educated at Queen’s College, 


Tue alternate rising and falling which are observed to 
take place in the surface of the waters, generally twice in 
the course of a lunar day, or of 24- 4.9™- of mean solar time, 
on most of the shores of the ocean, and in the greater part 
of bays, firths, and rivers which communicate freely with 
it, are the phenomena denominated the tides. These form 
what are called a flood and an ebb, a high and low water. 
The whole interval between high and low water is called 
a tide ; the water is said to flow and to ebb ; and the rising 
This 
rise or fall of the waters is exceedingly different at different 
places, and is also variable everywhere. At Plymouth, 
for instance, it is sometimes twenty fcet between the 
greatest and least heights of the water in one day, and 
sometimes only twelve feet. ‘These different heights of 
tide succeed each other in a regular series, diminishing from 
the greatest to the least, and then increasing from the least 
to the greatest. The greatest is called a spring tide, and 
the least a neap tide. This series is completed in about 
fifteen days. More careful observation shows that two se- 
ries are completed in the time of a lunation. For the spring 
tide in any place happens at a certain interval of time, ge- 
nerally between one and two days, after new or full moon ; 


_ and the neap tide at a certain interval after the quarter : 


or, more accurately speaking, the spring tide occurs when 
the moon has got a certain number of degrees eastward 
either from the line of conjunction with the sun or of oppo- 
sition to him, and the neap tide when she is at a certain 


va, annorum 1746, 1747, 1748, &c. Accedunt Monita Siphylica, 
18a reprint of his inaugural dissertation, on taking his degree, 
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Oxford, of which he became a fellow. While he continued 
at that university, he addressed to Addison a complimentary 
copy of verses on his opera of Rosamond, which introduced 
him to an acquaintance with that gentleman, who, discover- 
ing his merit, became his sincere friend. On Addison be- 
ing made secretary of state, he appointed Tickell his under 
secretary ; and on his being obliged to resign that office on 
account of his ill health, he recommended him so effectually 
to Mr Craggs, his successor, that he was continued in his 
post till that gentleman’s death. In 1724, Tickell was ap - 
pointed secretary to the lords justices in Ireland, and en- 
joyed that place as long as he lived. He wrote some poems, 
which, when separately published, met with a favourable 
reception, and passed through several editions. After Mr 
Addison’s death, Tickell had the care of the edition of 
his works printed in four vols. 4to; to which he prefixed an 
account of the author’s life, and a poem on his death. Tickcll 
died in the year 1740. 

TICKHILL, a town of the hundred of Strafforth and 
Tickhill, in the west riding of the county of York, 156 miles 
from London. The church is a large and ancient building. 
The town was fortified, but its defences were destroyed in 
the civil wars. It has at present little or no trade. There 
is a market on Friday. The inhabitants amounted in 1821 
to 1830, and in 1831 to 2018. 

TICOO, a cluster of small islands near the west coast of 
Sumatra. These islands were frequented by the early voy- 
agers for pepper, and the Dutch and English had factories 
on them, but they were expelled in 1621. They are stnall 
and woody, and are about a mile and a half distant from each 
other. . Long. 99. 13. E. Lat. 0. 6. S. 

TICOS, a small island in the Pacific Ocean, near the 
east coast of the island of Luzon. Long. 124. E. Lat. 14. 
10, N. 


TIDES. 


distance from her first or last quadrature. Thus the whole 
series of tides appears to be chiefly regulated by the moon, 
and seems to be only to a small extent under the influence 
of the sun; for it is further observed that high water hap- 
pens when the moon has nearly a certain position with 
respect to the meridian of the place of observation, pre- 
ceding or following the moon’s southing by a certain in- 
terval of time ; which, at new and full moon, is generally 
not far from being constant with respect to the same place, 
but very different in different places ; whereas the interval 
between the time of high water and noon changes almost 
everywhere about six hours in the course of a fortnight. 

The interval between two succeeding high waters is va- 
riable. It is shortest about new and full moon, being then 
about 12: 19™-; and about the time of the moon’s quadra- 
ratures it is 42". 30™- But these intervals are somewhat 
different at different places. The tides in similar circum- 
stances are greatest when the moon is in the equator, and 
at her smallest distance from the earth, or in her perigee ; 
and, gradually diminishing, are smallest when she is in her 
apogee, and farthest from the equator. 

Such are some of the more general and regular pheno- 
mena of the tides. In certain places there are four tides 
in the lunar day, in others but one; and in some there is 
scarcely any perceptible variation of level, which regularly 
keeps time with the moon. The tides being important to 
all commercial nations, great exertions have recently been 
made to obtain the means of predicting them. Some account 


’ Dr Grainger published a professional work, which has escaped the notice of some of his biographers: “ Historia Febris Anomalx Bata- 
Autctore Jacobo Grainger, M. D.” 
An edition of this volume was subsequently published in Holland. 


Edinb. 1753, 8vo. The latter tract 
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of these and other empirical researches, which have of late 


“—-\—~" been conducted on an extensive scale and with great care, 


will be given in the latter part of this article. 

It is of tides, most probably, the Bible speaks, when God 
is said to set bounds to the sea, and to say, “thus far shall it 
go, and no farther.” Homer would be the earliest profane 
author who notices the tides, if indeed it be to them he refers 
(in the 12th book of the Odyssey) when he speaks of Cha- 
rybdis rising and retiring thrice a day. Herodotus and Dio- 
dorus Siculus speak more distinctly of the tides in the Red Sea. 
Pytheas of Marseille is the first who says any thing of their 
cause. According to Strabo, he had been in Britain, where 
he must have observed the tides of the ocean. Plutarch 
says expressly that Pytheas ascribed them to the moon. It 
is remarkable that Aristotle says so little about the tides. 
Thearmy of Alexander, his pupil, were startled at first seeing 
them near the Persian Gulf; and Aristotle would probably 
be well informed of all that had been observed there. But 
in all his writings there are only three passages *concern- 
ing them, and these are very trivial. In one place he speaks 
of great tides in the north of Europe; in another, of their 
having been ascribed by some to the moon ; and in a third, 
he says, the tide in a great sea exceeds that in a small 
one. 

The Greeks had little opportunity of observing the tides. 
The conquests and the commerce of the Romans gave them 
more acquaintance with them. Czesar speaks of them in 
the fourth book of his Gallic War. Strabo, after Posido- 
nius; classes the phenomena into daily, monthly, and annu- 
al. He observes, that the sea rises as the moon approaches 
the meridian, whether above or below the horizon, and 
falls again as she rises or falls; that the tides increase at 
the time of new and full moon, and are greatest at the sum- 
mer solstice. Pliny explains the phenomena at some length, 
and ascribes them to the sun and moon dragging the wa- 
ters along with them (b. ii. c. 97). Seneca (Wat. Quest. iii. 
28) speaks of the tides with correctness ; and Macrobius 
(Somn. Seip. i. 6) gives a tolerable description of their 
motions. Such phenomena naturally exercise human cu- 
riosity as to their cause. Plutarch (Placit. Phil. iii. 17), 
Galileo (Syst. Mund. dial. 4), Riccioli in his Almagest, ii. 
p. 374, and Gassendi, ii. p. 27, have collected most of the 
notions of their predecessors on the subject ; but they are 
of so little importance as not to deserve our notice. Kep- 
ler, in accounting for the tides (De Stella Martis, and 
Lipit. Astron. p. 555), had evidently been aware of the 
principle of gravitation, but not of the law. He says that 
all bodies attract each other, and that the waters of the 
ocean would all go to the moon were they not retained by 
the attraction of the earth. He then proceeds to explain 
their elevation under the moon and on the opposite side, 
because the earth is less attracted by the moon than the 
nearer waters, but more than the waters which are more 
remote. ‘The honour of a complete explanation of the tides 
in a general way was reserved for Sir Isaac Newton. He 
laid hold of this class of phenomena as the most incontest- 
able proof of universal gravitation, and has given a most 
beautiful and synoptical view of the whole subject ; con- 
tenting himself, however, with merely exhibiting the chief 
consequences of the general principle, and applying it to the 
phenomena with singular address. 


The investigation of the phenomena of the tides has been 
justly considered as uniting some of the greatest difficulties 
that occur in the various departments of natural philosophy 
and astronomy. It implies, first, a knowledge of the laws 
of gravitation, concerned in the determination of the forces 
immediately acting on the sea, and of the periods and dis- 
tances of the celestial bodies, which modify the magnitudes 
and combinations of these forces ; and, secondly, of the hy- 
draulic theories of the resistances of fluids, and of the mo- 


tions of waves and undulations of all kinds, and of the theg. 3 


retical determination of the form and density of the earth =} 


as well as of the geographical observation of the breadth 
and depth of the seas and lakes which occupy a part of its 
surface ; so that the whole subject affords abundant scope 
for the exercise of mathematical skill, and still more for the 
employment of that invention and contrivance which en. 
ables its possessor to supersede the necessity of prolix coms 
putations wherever they can be avoided. 

The history of the theory of the tides is naturally divid. 
ed into several periods in which its different departments 
have been progressively cultivated. The ancients from the 
times of Posidonius and Pytheas, and the moderns before 
Newton, were contented with observing the general de- 
pendence of the tides on the moon, as following her transit 
at an interval of about two hours, and their alternate in- 
crease and decrease not only every fortnight, but also jn 
the lunar period of about eight years. The second step con- 
sisted in the determination of the magnitude and direction 
of the solar and lunar forces, by which the general effects 
of the tides were shown, in the Principia, to be the neces- 
sary consequences of these forces. The third great point 
was the demonstration of Maclaurin, that the form of an 
elliptic spheroid affords an equilibrium under the action of 
the disturbing forces concerned ; while the further contem- 
porary illustrations of the subject by Euler and Bernoulli, 
though they afforded some useful details, involved no new 
principle that can be put in competition with Maclaurin’s 
demonstration. The fourth important step was made by La- 
place, who separated the consideration of the form afford. 
ing mere equilibrium, from that of the motion occasioned 
by the continual change of that form ; while former theorists 
had taken it for granted that the surface of the sea very 
speedily assumed the figure of a fluid actuated by siwilar 
forces, but remaining perfectly at rest, or assuming in- 
stantly the form in question. Laplace’s computation is 
however limited to the case of an imaginary ocean, of a 
certain variable depth, assumed for the convenience of cal- 
culation, rather than for any other reason. Dr Thomas 
Young has extended Laplace’s mode of considering the 
phenomena to the more general case of an ocean covering 
a part only of the earth’s surface, and more or less irregular 
in its form; he has also attempted to comprehend in his 
calculations the precise effects of hydraulic friction on the 
times and magnitudes of the tides. As far as the resistance 
may be supposed to vary in the simple ratio of the velocity, 
Dr Young’s theory is sufficiently complete, and explains se- 
veral of the peculiarities which are otherwise paradoxical in 
their appearance ; but there still remains a difficulty to be 
combated with respect to the effects of a resistance propor- 
tional to the square of the velocity, and this, it is hoped, 
will be in great measure removed in the present article, 
which, however, fromethe space that is allotted to it, must 
be considered rather as a supplementary fragment than asa 
complete treatise. This theory will be divided into four sec- 
tions : the first relating to the contemporaneous progress of 
the tides through the different seas and oceans, as collected 
from observation only ; the second to the magnitude of the 
disturbing forces tending to change the form of the surface 
of the earth and sea; the third to the theory of compound 
vibrations with resistance ; and the fourth to the applica- 
tion of this theory to the progress and successive magni- 
tudes of the tides, as observable at any one port. 


Sect. I.—Of the Progress of Contemporary Tides, as in- 
Jerred from the times of High Water in different Ports. 


The least theoretical consideration relating to the tides, 
is that of their progress through the different parts of the 
ocean, and of its dependent seas. ‘The analysis of these 
ought to be very completely attainable from direct obset- 
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vation, if the time of high water had been accurately ob- 
served at a sufficient number of ports throughout the world ; 
and, on the other hand, if the earth were covered in all 
parts with a fluid of great and nearly uniform depth, the 
tides of this fluid would be so regular, that a very few ob- 
servations would be sufficient to enable us to deduce the 
whole of the phenomena from theory, and to trace the great 
waves, which would follow the sun and moon round the 
globe, so a5 to make its circuit in a day, without any mate- 


rial deviation from uniformity of motion and succcssion. 


Having collected, for the actual state of the sea and conti- 


_ nents, an abundant store of accurate observations of the 


precise time of high water with regard to the sun and moon, 
for every part of the surface, and having arranged them in 
a table according to the order of their occurrence, as ex- 
pressed in the time of any one meridian, we might then 
suppose lines to be drawn ona terrestrial globe, through all 
the places of observation, in the samc order ; and these lines 
would indicate, supposing the places to be sufficiently nume- 
rous, so as to furnish a series of tidcs very nearly contempo- 
rary, the directions of the great waves, to which that of the 
progress of the tides in succession must be perpendicular. 
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If, however, we actually make such an attempt, we shall Tides. 
soon find how utterly inadequate the observations that have ~~~” 


been recorded are, for the purpose of tracing the forms of 
the lines of contemporary high water with accuracy or with 
certainty, although they are abundantly sufficient to show 
the impossibility of deducing thc time of high water at any 
given place from the Newtonian hypothesis, or even from 
that of Laplace, without some dircct observation. It might 
at least be supposed very easy to enumerate thc existing 
observations, scanty as they may be, in a correct order; but 
there is a number of instances in which it is wholly uncer- 
tain whether the time observed at a given port relates to 
the tide of the same morning in the open ocean, or to that 
of the preceding evening. This inconvenience may, how- 
ever, in some measure be remedied, by inserting such 
places in two differcnt parts of the table, at the distance of 
twelve and a half hours from each other. The following 
table is the result of an approximation obtained in this man- 
ner, the principal hour-lines having been partially traced on 
a map of the world, in order to afford some little direction to 
the correct insertion of the times of high water without the 
material error of half a day. 


Time of High Water at the Full and Change of the Moon, reduced to the Meridian of Greenwich. 
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It may be immediately inferred from this table, first, 


“~~ that the line of contemporary tides is seldom in the exact 


direction of the meridian, as it is supposed to be universally 
in the theory of Newton and of Laplace; except, perhaps, 
the line for the twenty-first hour in the Indian Ocean, which 
appears to extend from Secotora to the Almirantes and 
the Isle of Bourbon, lying nearly in the same longitude. 
Secondly, the southern extremity of the line advances 
as it passes the Cape of Good Hope, so that it turns up 
towards the Atlantic, which it enters obliquely, so as to ar- 
rive, nearly at the same moment, at the Island of Ascension, 
and at the Island of Martin Vaz, or of the Trinity. Thirdly, 
after several irregularities about the Cape Verd Islands, 
and in the West Indies, the line appears to run nearly east 
and west from St Domingo to Cape Blanco, the tides pro- 
ceeding due northwards ; and then, turning still more to the 
right, the line seems to run north-west and south-east, till 
at last the tide runs almost due east up the British Chan- 
nel and round the north of Scotland into the Northern 
Ocean, sending off a branch down the North Sea to meet 
the succeeding tide at the mouth of the Thames. Fourthly, 
towards Cape Horn, again, there is a good deal of irregula- 
rity; the hour-lines are much compressed between South 
Georgia and Tierra del Fuego, perhaps on account of the 
shallower water about the Falkland Islands and South Shiet- 
land. Fifthly, at the entrance of the Pacific Ocean, the 
tides seem to advance very rapidly to New Zealand and 
Laster Island; but here it appears to be uncertain whether 
the line of contemporary tide should be drawn nearly north 
and south from the Gallapagos to Tierra del Fuego, or 
north-east and south-west from Easter Island to New Zea- 
land; or whether both these partial directions are correct : 
but on each side of this line there are great irregularities, 
and many more observations are wanting before the pro- 
gress of the tide can be traced with any tolerable accuracy, 
among the multitudinous islands of the Pacific Ocean, where 
it might have been hoped that the phenomena would have 
been observed in their greatest simplicity, and in their most 
genuine form. Lastly, of the Indian Ocean the northern 
parts exhibit great irregularities, and among the rest they 
afford the singular phenomenon of one tide in the day, ob- 
served by Halley in the port of Tonkin, and explained by 
Newton in the Principia: the southern parts are only re- 
markable for having the hour-lines of contemporary tides 
considerably crowded between New Holland and the Cape 
of Good Hope, as if the seas of these parts were shallower 
than elsewhere. 

These inferences respecting the progress of the tides are 
not advanced as the result of any particular theory, nor 
cven as the only ones that might possibly be deduced from 
the table. Thus the supposion that the direction in which 
the tides advance must be perpendicular to the hour-lines 
of contemporary tides, is not by any means absolutely with- 
out exception, since a quadrangular lake, with steep shores 
in the direction of the meridian, would have the times of 
high water the same for every point of its eastern or western 
halves respectively, and there could be no correctly defined 
direction of the hour-lines in such a case. But if any por- 
tion of the sea could be considered as constituting such a 
lake, its properties would be detected by a sufficient num- 
ber of observations of high water; and the existing table 
does not appear to indicate any such cases that require to 
be otherwise distinguished than as partial irregularities. 
There may also be some doubt respecting the propriety of 
the addition of twelve and a half hours that has been made 
to the time of high water in the north-eastern parts of the 
Atlantic: but it seems extremely improbable that the same 
tide should travel north-easterly into the English Channel 
and into the Northern Ocean, and at the same time wes- 
terly across the Atlantic, as it must be supposed to do, if it 
were considered as primarily originating in the neighbour- 


hood of the Bay of Biscay. On the other hand, the bending 


of the great wave round the continents of Africa and Ey-—4 


rope seems to be very like the sort of refraction which takes 
place on every shelving coast with respect to the common 
waves, which, whatever may have been their primitive ori- 
gin, acquire always, as they spread, a direction more and 
more nearly parallel to that of the coast which they are ap- 
proaching: and the suppositions which have been here ad- 
vanced respecting the succession of the tides in different 
ports, allowing for the effect of a multitude of irregularities 
proceeding from partial causes, appear to be by far the most 
probable that can be immediately inferred from the table, 
at least in its present state of imperfection. 


Scr. IL— Of the Disturbing Forces that occasion the Tides, 


Since the phenomena of the tides, with regard to their 
progress through the different oceans and seas, as they exist 
in the actual state of the eartl’s surface, appear to be too 
complicated to allow us to hope to reduce them to compu- 
tation by means of any general theory, we must, in the next 
place, confine our attention to the order in which the 
successive changes occur in any single port; and having 
determined the exact magnitude of the forces that tend to 
change the form of the surface of the ocean at different 
periods, and having also examined the nature of the vibra- 
tory motions of which the sea, or any given portion of it, 
would be susceptible, in the simplest cases, after the cessa- 
tion of the disturbing forces, we must afterwards endeavour 
to combine these causes, so as to adapt the result to the 
successive phenomena which are observed at different times” 
in any one port. ; 

Turxorem A. (“ E.”—Nicholson’s Journal, July 1813.) 
The disturbing force of a distant attractive body, urging a 
particle ofa fluid in the direction of the surface of a sphere, 
varies as the sine of twice the altitude of the body. | 

The mean attraction exerted by the sun and moon on 
all the separate particles composing the earth, is exactly 
compensated by the centrifugal force derived from the earth’s_ 
annual revolution round the sun, and from its monthly re- 
volution round the common centre of gravity of the earth 
and moon; but the difference of the attractions exerted at 
different points of the earth, must necessarily produce a dis- 
turbing force, depending on the angular position of the point 
with regard to the sun or moon, since the centrifugal force 
is the same for them all; the disturbing force being con- 
stantly variable for any one point, and: depending partly on 
the difference of the distance of the point from the mean 
distance, and partly on the difference of the direction of the 
luminary from its direction with respect to the centre, or, 
in other words, on its parallax. 

In the case of a sphere covered with a fluid, it will be most 
convenient for computation to consider both these forces as 
referred to the direction of the circumference of the sphere, 
which will differ but little from that of the fluid; and it will 
appear that both of them, when reduced to this direction, 
will vary as the product of the sine and cosine of the dis: 
tance from the diameter pointing to the Inminary, that is, as 
half the sine of twice the altitude: for the difference of 
gravitation, which depends on the difference of the distance, 
will always vary as the sine of the distance from the biseet- 
ing plane perpendicular to that diameter, and will be re- 
duced to the direction of the surface by diminishing it im 
the ratio of the cosine to the radius; and the effect of the 
difference of direction will be originally proportional to the 
sine of the distance from the diameter, and will in like man- 
ner be expressed, when reduced, by the product of the sine 
and cosine; and each force, thus reduced, will be equal, 
where it is greatest, to half of its primitive magnitude, since 
sin. cos. 45° = 4. « Thus, the gravitation towards the 


moon at the earth’s surface, is to the gravitation towards 
the earth as | to 70 times the square of 604, or to 256 217: 
and the former disturbing force is to the whole of this as 2 
to 605 at the point nearest the moon, and the second as 1 
to 603 at the equatorial plane, and the sum of both, re- 
duced to the direction of the circumference, where grcatest, 
as 3 to 121, that is, to the whole force of the earth’s gra- 
vitation, as 1 to 10 334 000; and in a similar manner we 
find, that the whole disturbing force of the sun is to the 
weight of the particles as 1 to 25 736 000.” Or, if we call 


‘ ‘ ] 
the moon’s horizontal parallax p, and substitute — for the 
| distance, the whole of the lunar disturbing force in the di- 


! 3 . 
) rection of the surface will be = - P 3 or, if z be 


Ar. 3 3 
2 70 40? 
the moon’s zenith distance from any point of the surface, 
3 
= 70 p’ sin. cos. 2. 


TueorEeM B.[F.] The inclination of the surface of an 
oblong spheroid, slightly elliptical, to that of the inscribed 
sphere, varies as the sine of twice the distance from the 
) circle of contact ; and a particle resting on any part of it, 
_ without friction, may be held in equilibrium by the at- 
' traction of a distant body [situated in the direction of: the 
axis |. 

ts sphere be inscribed in an oblong spheroid, the ele- 
_ vation of the spheroid above thc sphere must obviously be 
proportional, when mcasured in a direction parallel to the 
| axis of the spheroid, to the ordinate of the sphere, that is, 
to the sine of the distance from its equator ; and when re- 
| duced to a direction perpendicular to the surface of the 

sphere, it must be proportional to the squarc of that sine ; 

} and the tangent of the inclination to the surface of the 
| sphere, which is equal to the fluxion of the elevation di- 
vided by that of the circumference, must be expressed by 
‘vice the continual product of the sine, the cosine, and the 
ellipticity, or rather the greater elevation e, the radius be- 
ing considered as unity: so that the elevation e will also 
express the tangent of the inclination where it is greatest, 
Since 2 sin. cos. 45° =] ; and the inclination will be every- 
where as the product of the sine and cosine. 

If, therefore, the density of the elevated parts be con-’ 
sidered as cvanescent, and their attraction be neglected, 
there will be an equilibrium, when the ellipticity is to the 
| radius as the disturbing force to the whole force of gravi- 
tation ; for cach particle situated on the surface will be 
{ actuated by a disturbing force tending towards the pole of 
the spheroid, precisely equal and contrary to that portion of 
) the force of gravitation which urges it in the opposite di- 
rection down the inclined surface. Hence, if the density 
) of the sca were supposed inconsiderable in comparison with 
} that of the carth, the radius being 20 839 000 feet, the 
greatest height of a lunar tide in equilibrium would be 
| #0166 feet, and that of a solar tide ‘8097: that is, suppos- 
| ing the moon’s horizonal parallax about 57, and her mass 
7g Of that of the earth. 

Turorem C.[G.] The disturbing attraction of the thin 
| shell contained betwecn a spheroidical surface and its in- 
scribed sphere, varies in the same proportion as the incli- 
nation of the surface, and is to the relative force of gravity 
depending on that inclination, as three times the density of 
the shell to five times that of the sphere. 

We may imagine the surface of the sphere to be divided 
by an infinite number of parallel and equidistant circles, 
beginning from any point at which a gravitating particle is 
| situated, and we may suppose all these circles to be divided 

by a plane perpendicular to the meridian of the point, and 
| consequently bisccting the equatorial plane of the spheroid: 
| It is obvious, that if the elevations on the opposite sides of 
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the plane be equal at the corresponding points of each Tides. — 
circle, no lateral force will be produced; but when ie ace 


unequal, the excess of the elevated matter on one side 
above that of the other side will produce a disturbing or 
lateral force. Now, the elevation being everywhere as the 
square of the distance x from the equatorial plane, we may 
call it ea*, and the difference corresponding to any point of 
that semicircle which is the nearer to the pole of the sphe- 
roid, will be e (a — 2") = e (a’+ w”) (2’— 2’). But 
a + x” is always twice the distance of the centre of the 
supposed circle from the equatorial plane ; and the distance 
of this centre from that of the sphere will be cos. wp, if 
be the angular distance of the circle from its pole ; and 
calling @ the distance of this pole from the equatorial plane 
of the spheroid, the distance in question will be cos. ap sin. 
9, and 2 + x” = 2 cos. J sin. 9; and the difference a’ —x’ 
is twice the actual sine of the arc 4 in the supposed circle, 
that is, twice the natural sine, reduced in the ratio of unit 
to the radius of this circle, which is sin. J, reduced again 
to a direction perpendicular to the equatorial plane ; whence 
x — x’ = 2 sin. sin. ) cos. 9; and x? — a” = 4 sin. 6 
sin. Cos. »f sin. cos. g. Hence it follows, that, in different 
positions of the gravitating particle, the effective elevation 
at each point of the surface, similarly situated with respect 
to it, is as the product of the sine and cosine of its angular 
distance 9 from the equatorial plane, the other quantities 
concerned remaining the same in all positions. But the 
inclination of the surface of the spheroid, as well as the 
original disturbing force, varies in the same proportion of 
the product of the sine and cosine of the distance Q; con- 
sequently the sum of this disturbing attraction and the ori- 
ginal force will also vary as the inclination of the surface, 
and may be in equilibrium with the tendency to descend 
towards the centre, provided that the ellipticity be duly 
commensurate to the density of the elevated parts. — 

Now, in order to find the actual magnitude of the dis- 
turbing attraction for a shell of given density, we must com- 
pute the fluent of 4 ¢ sin. 6dd sin. cos. Yd sin. cos. 9g, re= 
duced first according to the distance and direction of each 
particle from the given gravitating particle; and we must 


compare the fluent with ar, the attraction of the whole 
sphcre at the distance of the radius, or unity. But for the 
angle @, the portion of the force acting in the common di- 
rection of sin. § is to the whole attraction at the same dis- 
tance as sin. # to 1, so that the attractive force of any point 
of the semicircle will be 4e sin.’ @ sin. cos. L sin. cos. 9, 
and its fluxion will be as sin.? édé, of which the fluent is 
346—4 sin. cos. 4, or when 6 = 180°, ter, and der sin. ab will 
express the effect of the disturbing attraction of the semi- 
circles, of which sin. ) is the radius, reduced to the direc- 
tion of the middle point, of which the distance is 2 sin. ay; 
the reduction for this distance is as its square to 1; and for 
the direction, as the distance to sin. \, together making 


? sin. : f 
the ratio of me es and the ultimate fluxion of the 
8 sin? 4 
: F : : sin. 
force will be 2ez sin. sin. cos. @ sin. cos. b —,-” ae 
i. 8sin3 5 
sin.? ap cos. 
dw) =: 2er —+——- sin. Gos. gdb; but sin. WL = 2 sin. 
" 8 sin.’ dp ie ama “§ 


; 8 sin.? cos.2 dal 

cos. 3, and the fraction becomes a cos. Y = 
8 sin.? ja) 

cos.? AW cos. = cos.3 3) (cos.? 4.) —'sin.? 4) = cos. dy 

— cos.’ dp +. cos dep = 2 cos.5 dy — cos 3. Now, tak- 


ing the fluent from ~ = 0 to ~Y = 180°, we have 2 [cos 


8 4 4 ; 
gy2diy = a and f* cos. dx) x 2dit = 3 the differ- 
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a ES : whence the fluent of the force is found 


Ost = 


—) 
2er sin. cos. 2 X =X - calling the density of the fiuid - 


CT 


. 4 : 
or, where it is greatest, sin. cos. 9 being = 4, ee while 


4 ex 
SS a8 


, . 4 an 
the attraction of the sphere itself is = 7, which is to 
3 on” 


3e 
I to Fs 


mum of the relative force of gravity depending on the tan- 
gent of the inclination (Theorem B), it is obvious that the 


6 


and since the elevation e expresses also the maxi- 


» Se ; 
disturbing attraction -— must be to the relative force e as 
7 


3 

~— to 5. 

> * 
Corollary 1. If n= 1, as in a homogeneous fluid sphcre 

or spheroid, the disturbing attraction becomes 5% and this 

attraction, together with the primitive force f, must express 


; 8 2 
the actual elevation e, or 5 e + f= e, whence f= 5° ande 


_ 5 
ee 
solar and hinar tides, when f= ‘8097 and 2:0166 respec- 
tively. But this is obviously far from the actual state of the 
problem. 
Corollary 2. Supposing » = 54 (see Quarterly Journal 
ae 


; : 3e 
of Science, April 1820), we have at f= e, and e= om f 


Si giving 2:024 and 5:042 for the magnitude of the 


=5 f; so that the height of the primitive tides of an ocean 


of water, covering the wholc surface of the earth, such as 
it actually is, ought to be ‘911 for the solar, and 2:27 for 
the lunar disturbing force ; that is, supposing the sea with- 
out inertia, so as to accommodate itself at once to the form 
of equilibrium. But, in the actual state of the irregularities 
of the seas and continents, it is impossible to pay any re- 
gard to this secondary force, since the phenomena do not 
justify us in supposing the general form of the surface of 
the ocean such as to give rise to it. 

Tueorem D.[H.] When the horizontal surface of a 
liquid is elevated or depressed a little at a given point, the 
effect will be propagated in the manner of a wave, with a 
velocity equal to that of a heavy body which has fallen 
through a space equal to half the depth of the fluid, the 
form of the wave remaining similar to that of the original 
elevation or depression. Dr Young’s Elementary IIlustra- 
tions of the Celestial Mechanics of Laplace, 378, p. 318. 

‘cholium. ‘The demonstration of this thcorem implies 
that water is incompressible, and that the pressure of each 
particle placed on the surface is instantaneously communi- 
cated through the whole depth of the fluid to the bottom. 
These suppositions are not indeed strictly accurate in any 
case, but they introduce no sensible error when the surface 
of the wave similarly affected is large in comparison with 
the depth of the fluid. A modern author of celebrity 
seems to have taken it for granted that the pressure is pro- 
pagated with the same velocity downwards and laterally ; 
at least, if such is not his meaning, he has been somewhat 
unfortunate in the choice of his expressions; but there 
seems no reason whatever why water should communicate 
force more slowly when it is perfectly confined, than ice 
would do ; and the divergence of the pressure of a certain 
portion of the surface of water, elevatcd a little, for exam- 
ple, above the rest, may be compared to the divergence of 
a sound entering into a detached chamber by an aperture 


of the same size with the given surface, which is probab| 
small in comparison with its direct motion, but equally rapid,‘ 
and in both cases depending on the modulus of the elasti- 
city of the medium. 

Tueorem E.[I.] A wave of a symmetrical form, with 
a depression equal and similar to its elevation, striking 
against a solid vertical obstacle, will be reflected, so as to 
cause a part of the surface, at the distance of one fourth of 
its whole breadth, to remain at rest; and if there be an- 
other opposite obstacle at twice that distance, there may 
be a perpetual vibration between the surfaces, the middle 
point having no vertical motion. Dr Young’s Natural Phi- 
losophy, vol. i. p. 289, 777. 

Scholium 1. The elevation and depression of a spheroid, 
compared with the surface of the sphere of cqual magni 
tude, exhibits a symmetrical wave in the sensc of the pro- 
position ; and it is not necessary that the shorcs should be 
very rocky or perpendicular, in order to produce a strong 
rcflection; for even the vibration of the water in the bot- 
tom of a common hemispherical basin is considerably per- 
manent. 

Corotiary 3. ‘The vibrations of the water supposed to be 
contained in a canal, following the direction of the equator, 
and 90° in length, would be synchronous with the passage 
of a wave 180° in breadth, over any point of a canal of the | ih 

| 


same depth, and surrounding the whole globe. , 

Scholium 2. It has been usual to consider the elcvation 
of the tides as identical with that of an oblong spheroid, 
measured at its vertex, and therefore as amounting to twice 
as much as the depression of the same spheroid at the equa- _—) ' 
tor, considered in relation to the mean height belonging to | 
a sphere of the same magnitude; but the supposition is by 
no means applicable to the case of a globe covered partially 
and irregularly with water, so that in almost all cases of ac- 
tual tides, the elevation must be considered as little if at all 
greater than the deprcssion, as far as this cause only is con- 
ecrned; there are, however, some other reasons to expect 
that the elevation of the great wave might often arrive ata 
distant port in somewhat grcater force than the depresssion. 

Tusorem F. [K.] The oscillations of the sea and of 
lakes, constituting the tides, are subject to laws exactly si- 
milar to those of pendulums capable of performing vibra- 
tions in the same time, and suspended from points which 
‘are subjected to compound regular vibrations, of which the 
constituent periods are completed in half a lunar and half 
a solar day [or in some particular cases a whole day]. 

Supposing the surface of the sea to remain at rest, each 
point of it would become alternately elevated and depressed, 
in comparison with the situation in which it might remain 
in equilibrium ; its distance from this situation varying ac- 
cording to the regular law of the pendulum (sec Theorem 
B); and, like all minute vibrations, it will be actuated by 
forces indirectly dependent on, and proportional to, this 
distance ; so that it may be compared to a pendulous body 
remaining at rest in the vertical line, about which its point 
of suspension vibrates, and will consequently follow the 
motion of the temporary horizon, in the same manner as 
the pendulum follows the vibration of its point of suspen- 
sion, either with a direct or a retrograde motion, according 
to circumstances, which will be hereafter explained: the 
operation of the forces concerned being perfectly analogous, _ 
whether we consider the simple hydrostatic pressure de- 
pending on the elevation, or the horizontal pressure de- 
rived from the inclination of the surface, or the differential 
force immediately producing elevation and depression, de- 
pending on the variation of the horizontal pressure, an 
proportional to the curvature of the surface. It becomes 
therefore necessary, for the theory of the tidcs, to investi- 
gate minutely the laws of these compound and compulsory 
vibrations, which, together with the resistances affecting 
them, will be the subject of the next section. 


F 
oh 


| 


| B 
[i =p: and, lastly, p + »g= A, g= 


jits essential nature. 


tions, whether Simple or Compound. 


Tnrorem G. If dw + Ads + Bsds + Dwds = 0, we 


have e*(w ss * $+ OOD) =c; hie being = I. 
Scholium. For the better understanding of the mode of 
investigation which will be employed in these propositions, 
it will be proper to premise some remarks on the investi- 
gation of fluxional equations, by means of multipliers. A 
person unacquainted with the language of modern mathie- 
maticians, would naturally understand by a “ criterion of 
integrability,” some mode of distinguishing an expression 
that would be integrated, from one that was untractable ; 


‘ while, in fact, this celebrated criterion rclates only to the 


accidental form in which the expression occurs, and not to 
If we take, for instance, the well- 


known case of the fluxion of hl ; = hla — hly, we have 


dy yda — xdy 


, and making this = 0, we have 


1 x y ay 
also ydx — xdy = 0; and this expression no longer fulfils 


the conditions of integrability, until we multiply it again 


1 ‘ F , ‘ 
by a and restore it to its perfect form. The direct in- 


vestigation of such a multiplier is generally attended by in- 


superable difficulties; and the best expedient, in practical 
cases, is to examine the results of the employment of such 
multipliers as are most likely to be concerned in the pro- 
blem, with indeterminate co-efficients, and to compare them 
with the equations proposed. In common cases, the find- 
ing of fluents, when only onc variable quantity is concerned, 
requires little more than’ the employment of a table of 


| fluents or integrals such as that of Meier Hirsch; and the 


truth of the solution is in general tested at once, for each 
case, by taking the fluxion of the quantity inserted in the 
table: but for the separation of different variable quanti- 
ties, where they arc involved with each other, the employ- 
ment of proper multipliers is one of the most effectual ex- 
pedients; and it is still more essential to the solution of 


| equations betwcen fluxions of different orders, or their co- 


efficients. Such equations require in general to be com- 


pared with some multiple of the exponential quantity eo 


which affords fluxions of successive orders, that have 
siniple relations to each other, especially when dé is consi- 
dered asconstant. The multiples ofsin. Ct, and cds. Ct, are 
also very useful in such investigations, and for a similar 
reason ; but the solutions that they afford are commonly 
less comprehensive than the formcr, though they are oftcn 
simpler, and more easily obtained. It is not however ne- 
cessary that the exponent of the multiplier should flow 


uniformly, as will appear from the first example of a pro- 


blem which has been solved by Euler in his Mechanics: 


the subsequent cxamples will possess somewhat more of 


novelty. 
The fluxion of e* (w + ps + q) is 
e (dw + pds + (nw + nps + ng) ds) =e" dw + (p+ nq) 


Demonstration. 


ds 4. ndsds 4+ nwds); and comparing with this e (dw 
+ Ads + Bsds + Dwds), we have n = D, np = B, and 


B A—p 


2 


A. B 


boom_: consequently the fluxion of en (w - 5 s 
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7 OL ee ae : 
a is equal to nothing, 


constant, or equal to c. 
Example. Let the given equation be that of a cycloidal 
pendulum, moving with a resistance proportional to the 


. dd ds? 
square of the velocity, or ait + Bs—D _ =") 


Scholium 2. The space s being supposed to begin at the 
lowest point of the curve, the fluxion ds is negative during 
the descent on the positive side, and the force dds is con- 
sequently negative, and equal, when there is no resistance, 
to Bs, B being a positive co-efficient, equivalent, in the 


immat 2g 382 
case of gravitation, to 7 8 
pendulum, and g the descent of a falling body in the first 
second. The co-efficient — D is negative, because the re- 
sistance acts in a contrary direction to that of the force Bs, 
as long as s remains positive, and coincides with it on the 
negative side. But in the return of the pendulum the signs 
are changed, so that the equation can only be applied to a 
single vibration; since the two forces in question oppose 
each other in the same points of the curve in which they 


l being the length of the 


¥ 
before agreed, while the square sss must always remain 


dé? 
positive. 
Solution. If we multiply the given equation by ds, and 


‘ ds? 
make the square of the velocity, or vy = w=—,; 


2 
have ds = + Bsds —D = ds = 0 = dw + Bsds — 
Dwds, and dw + 2Bsds — 2Dwds = 0; which, compared 
with the theorem, gives us 0 for A, 2B for B, and — 2D 
for D; and the solution becomes 


— 2Ds B 
try 5, 


ating 
2DD + 


2Ds . ’ os a B B 
es and if w = Owhen s =A, we have A + spp + 


by _B, 


, _ es B 
ce? ?* — 0, or, putting D i+ spp = BB+ ce?* = 0, 


= : By . 
and c—— Be 2); @ being also =pn5 if y=1 +4 


2D. We may also substitute o for 7— s, and ped 
=— Be? Keo) will become =— Ge — san and wv = 
B B eee, ae B — 2De 

Dp + app 8 =n a 
Now ¢ 7” = 1—2Do 4. 2D*e°— 4D? 4 2Do'—...; 


and (1 + 2Da)e~ *” = 1 4 2Da — 2De — 4D%0 
4 2D%e? +4D 2. — Da —.. 


-; whence w= 


2DD 
(2Ds — 2D (A— 0) + 4D%0 — 2D%o...) = SDD 
(4.Dxe — 2D%? — 4D...) = B (26 — ye? + : 


Dye? — sD'ys! & ade) 


Corollary 1. From this solution we obtain the point at 
which the velocity is greatest; and, by reversing the equa- 
tion, we nay also find the extent of the vibration. kor 
when dw = 0, we have Bsds = Duds, and Bs = Du, 
which is the obvious expression of the equality of the re- 

2. 
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and that quantity D ee he 
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Tides. sistance to the propelling force. Putting the greatest value 
—\v— of w = x, and the corresponding value of s= ¢, we have «= 
B B ee: ae - B 

Di tspp + ce = Hh since Bs = Dx, and SDD 


1 
= — ce2Ds = ph e2D (s—a), whence — = e°? a m), 


and y = 2D (a— s). consequently hly = 2D(~A—s) = hl 


(1 + 2D), and 2Dg = 2D — hl (1 + 2Da), ands = 


1 97)2>2 8 393 \= 2 *§ pn» a 

ap (2D 3 Ds +...)=D¥—3 + 
B 

And since x= 2, we have «= SDD (2Da —hi [1+ 


2D1]). ; : 
Lemma. For the reversion of a series, or of a finite 


1 
equation, if 2 = ax + ba? 4 cx? +.., we have x = a 


b 26? — ae 553 — 5abe + ad 


— 72 4 


145* — 2lab*e + == + ol — @¢ —— 


2 


The proof of this well-known formula is the most readily 
obtained by means of a series with indeterminate co-effi- 
cients, such as x = Az + Bz? +..., which, by actual in- 
volution, and by comparison with the proposed series, will 
give the required values of the co-efficients, as expressed 
in this Lemma. 

Corollary 2. When w = 0, we obtain from its value, 


2 ’ 1 
divided by £o, the equation 2A = yo — 5 Dyo* + 3 


‘ . : 20 
D*yo? —...3 and, by reversing this series, we have o = = 


8 40 4, 

2 mr SY 7293 2. he ’ 
+ gee PR Parga aro" =P) 3 Da faves 
the difference of the arcs of descent and ascent being 


4, ; : — 

5 D2, and the difference of two successive vibrations 
Sens " : — 

3 DN, when the resistance is very small; this difference 


8 ; ; 
being also 3 63 80 that the displacement of the point of 


greatest velocity is 8 of the difference of the succcssive vi- 


brations. 
Scholium 2. If K be the value of w when Dw would 
be equal to the force of gravity, and Di = Bl = 29, we 


2 
have D =, or H being the height from which a body 
must fall to acquire the velocity ,/.A, since K = 49H, 


J J 
D = spp and 2D = =. 


Scholium 3. It is natural to imagine that we might ob- 
tain the time from the equation expressing the velocity in 
terms of the space, if we merely expanded the value of 


Ys ’ 
—— into a new serics, by means of the Newtonian theorem; 


fw 

but the fluents thus obtained for the expression of the time 
are deficient in convergency ; and a similar difficulty would 
occur if we expressed o in terms of w by reversing the 
series, and divided its fluxion by 4/w. The ingenuity of 
Kuler has, however, devised a method of avoiding these in- 
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conveniences, by supposing the time to begin at the point 
where the velocity is a maximum ; and it will be necessary, 
in this investigation, to follow his steps, with some sligh 1 
variations. 

Corollary 8. In order to find the time of vibration, we 
takes—¢ = r,andx—w=z, thens=r--¢, o=h—6—s, 


(da -eeiiiiaics £2 as 4. 2D [s + rl), and x 
B B 


H | 
Hy | 
oz 


B 7 
+ spy ee Nene 


] 
but we have scen that e?2 GL oS] i and — z becomes — 


B R B ip? 3 BO 
pp tp wpp* =D repp 


oe § an )=5 B 
+ 5 D's + 5 Pt 4+... =p'—-pr-2 


2 
BDr? —.,.=— Br! —3.BDr —5 BD’ ———— 


(2Dr+2D%4 


2 
z=" +5D# a 5 Dr! 4+.... In order to reverse 


this series, we must put B =y*, and r= ay + By? + op 
-+....3; and by substituting the powers of this series for 


those of rin the value of 3= yor + pr —art th og 


> 9? de 


we find A=1,B=— 9P,0= 5 4 


.»-> and » am 


! a 2 
—D;?2 — 1777? — = — sz Dydy 
— Dy Ae Dy? —.... Wence dr = dy 3 Dydy 


+ ‘ D*y°dy — ...3 and this fluxion, divided by the velo- 


city v = 4/(*— 2), will be the fuxion of the time; or, s 

C2, seg te 

2By~ 2/BV2 
— a dz D dz + ile 
tm o/(x2 —22z) 3B /(x—2) " OBE 

es —...: and the fluent becomes ¢ = 278 arc 


| e- BD D : ' 
v sin. — — rey — I aa ( arc v sin. — 


a5 — 2ydy and dy = 


J [nz — z‘}). ..3 the value of which, taken from z = 0 to 
. 


; 2D Dp» # — 
eee its et ae 3B/B (dur)... If we now 


make r negative, for the ascent of the pendulum, the co-eéf 
cients P, R,..., B, D,..., will change their signs, and the 


value of é will be 


vie 
2/B tT 3B 


the sum of both being 


a : 4D 
time of a complete vibration, and the difference =— 


aay a 
The effect of the resistance on the whole time involves, 
therefore, only the second and the higher powers of the co- 
efficient of the resistance D; and it also disappears with 
the arc, as x, the square of the greatest velocity, becomes 
inconsiderable with respect to the velocity itself, and 


: ra 
the time ——. 


VB 
dds 


THeorem H. If 72 + 


- u + Bs = 0, dt being con 
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| stant, we have e"(ds + asdé) = c; m being = 

| /(A* — B), and a = $A == V(3.4? — B). 

Demonstration. The fluxion of e™ (ds -++ asdé) is ~~ 
t 

(ds + adsdé +- (mds +. amsd/)dt) = a (d’s + (a + m) 

dsdé +- amsdé?); and, eomparing this fluxion with the pro- 

posed equation, we have, for the co-efficients, a +. m= A, 


and am = B; whence “ + m= A, m?— Am = — B, 


m= tA+V (1A? — B), anda= tA= /GA4?— B). 
Example. Let the equation proposed be that of a ey- 
| eloidal pendulum, vibrating with a resistanee proportional 


d 
to the velocity ; that is, = + Aj + Bs= 0. 


Scholium 1. The resistanee is here adequately expressed, 
ds we 
in all eases, by the term A a °° that the equation is per- 


manently applicable to the sueeessive vibrations. Thus, in 
the second descent, on the negative side of the vertical line, 
Bs being negative, and —s becoming nearer to 0, the 
ds 
dé 


luxion ds is positive, and A — is of a contrary character to 
Bs, as it ought to be. 

Solution. Since m = 14 + /(}A? — B), and a = 4A 
== / (1A? — B), it is obvious that the two radical quanti- 
ties will be either possible or imaginary, aeeording as 4A? 
is greater or less than B. 

Cause i. If A® is greater than 4B, the resistance being 
| very considerable, the solution beeomes 


| ae: — 
a mes + [}4ee V4 — B)Is) =e: 
_ and the velocity v= — ; = (A—/[44? — B))s — 


get NU BN a ble — Bs — 


eS). lle , d 
| soxkabAue ile and if the veloeity be supposed to 
vanish when s = A, and ¢= 0, we have 0 = AA — V(3 A? 

— BY.—e = 440 + V(G42— Br —e'. 
' Corollary 1. Hence it appears that such a pendulum 
; Would require an infinite time to descend to the lowest 
point, since the velocity eannot have a finite value when s 
vanishes, the exponential quantity never beginning nega- 
tive. 
Seholium 2. The co-efficient B may also be written for 
, , 32 
an actual pendulum, as measured in English feet, TT? 8 


9 
i, if we call g the descent of a falling body in the first se- 


l 

cond, which is, however, denoted in the works of some 
dd 32 

authors by 4g, or even by fg. If we make az +7s= 0; 


when s = /, the foree becomes sueh that — d?s = 32dé?, 
ds 

and — |- = 
dé 

such a force in a second of time. Supposing & to be the 

velocity with which the resistanee would become equal to 
; ds 32 ds. 

] the weiglit, we must have for 4 vk ws order that the 

_ force represented by A may become equal to that of gravi- 


32, which is the true velocity generated by 


ty, and d= =f ; and if & be the height from which a body 


must fall to gain the veloeity %, since h = a A= 499 4 niet” 


Hence it follows, that when A? = 4.B, which is the time of 


the possibility of alternate vibrations, “ = = andl = 5 l, 


the resistance becoming equal to the weight when the body 
has fallen freely through one eighth of the length of the 
pendulum. 

Case ii. Supposing now the resistanee to be more mode- 
rate, and 74’ to be less than B, and making B—4A?= C°; 
we shall have 4/(}42 — B) = /( — C®) = ./— IC; the 

. Sil 
solution of the equation, =a + A eh: Bs = 0, will then be 
d one ctf ds 
dé 
by taking the two different values in suecession, and adding 
Noi Ct+ —J—l Ct 


9 


4As=e / cs) = 0; whence, 


together their halves, we obtaind (<A [ 


e ee valet . 
(ds 4- } As) | V=1es })=0; or, 
cg ee ta 

: — —1 +e ds 

—l= Ek Se, ae 
since / mars 9 9 (5 + 4s) 
a i 
y — ul Conce7M! 

2/1 - 
nary exponential quantities, thus eombined, are the well- 
known expressions for the sine and cosine of the arc Ct 
(Lilem. Illustr. § 358); and the last equation may be written 


Now the imagi- 


thus, cos. Cé Cy 4s) + sin. CtCs = ce bat whence 


j at Ae 
sin. Ct ee 


ee 
P= — B= 248 t cos 0° cos Ce 
é were made.to begin when » = 0, would only afford us 
such expressions as have hitherto been found intractable ; 
but nothing obliges us to limit the problem to this condi- 
tion, and it is equally allowable to make the time ¢ begin 
when v = 44s, the corresponding value of s being ealled ¢, 
then 34¢ = v= 4A5—c; consequentlyec=0. The equa- 


tion will then beeome . +C "Ct + 4Adét = 0; whenee 


This fluent, if 


s s 
hls — hl 4 = c¢ —14¢t = hl ——, and —— = 
cos. Ce = ce —3 eos. CP.“ cos, Ct 
“ ¢ —tAi 
‘i all or s = cos. Ct-e *"s and, when ¢ = is= 


LAt 


s cs 
tt $3 eonsequently tae EOF Cte = eos. Ct ¢ — 


1 1 " ’ 
A, —- Ae — — AF am a 1=—ds= 
At +5 At ag A + ) But sinee v gsq=es 
(c gd WT + pac), it follows that » must vanish when- 
e0s. 
ever C e Ct 4+ 44 = 0, or when ta. Ct = = that is, in 
cos. aii, ll ; 


’ —A ‘ 
the first instance, very nearly when Cé = 3° and ¢ = 


AA — 4At AA 
alee and e =i + ace “ery 
nearly ; so that, calling the primitive extent of the arc of 


, and — }Aé= 


ds AA 
vibration s = A, we have 7 cos. Ct (1 + ize) cos. Ct 
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Tides. AA AA 
being also, in this case, = v(1 —ia) =1— Zand 
jp ert aijat Taide 4 = og slg apualpin do! 
aro eco’). “8004 4A eee 


a orresponding to the verse sine of the time 2 
paar pees ICC’ 


2C 
Corollary 2. It follows that both v and s must vanish 
continually at equal successive intervals, whenever ta. Ct = 


or to the arc , in the circle represented by Cé. 


a and when cos. Ct = 0, respectively ; the descent to 


the lowest point will therefore occupy the time correspond- 


wo A 
4 3¢' the 


F A 

ing to “4 - —., and the subsequent ascent to 
4" 2C 

aX, ; , —hAt 
extent of the vibrations being always proportional to e 


Corollary 3. The greatest velocity must take place at the 
point where 4 + Bs = 0,and AC ta. Ct +- $A? = B, or 


B—}AA _ AC 
—> oe cot. Cy — B— fAa’ 


t.Cr= AC 


or, if we ne- 


A s 
lect A’, cot. Ct = —, = cos. Ct = -, very nearly. 
gle , CO VB op ar y-naealy 
Corollary 4. The diminution of the successive vibra- 


tions is expressed by the multiplier e— 24, which, when 


, : ; A 
Ct = 2a, the whole circumference, is 1 — am and G TA, 
Agr . a i tee ' 
or —, is the diminution of the value of s when the pen- 


VB 
dulum returns to the place from which it first set out, that 
is, the difference between the lengths of two vibrations, 
each corresponding to a semicircumference, and this differ- 


ge A A 
ence is to VB or JB 
greatest velocity, which measures the greatest resistance, 
as to 1, or as 3°1416 to 1. We have seen that, for a re- 
sistance varying as the square of the velocity, this propor- 
tion was as 8 to 3, or as 2667 to 1. 

Corollary 5. If the pendulum be supposed to vibrate in 
a second, the unity of time, the diminution of the arc 24 in 
each vibration will be $A x 2, and the successive lengths 


A, the displacement of the point of 


will vary as e— 44 2”, e-4 24, and so forth; and after 
the number J of vibrations, the extent of the arc will be 


reduced from 2a to e— 244 2); 50 thatifwe makee — 444 


2 1 
= M, we have hlM = — 3NA, and A= W hl 1 Thus, 
if in an hour the vibrations were reduced to : of their ex- 


tent, which is rather more than appears to have happened 
in any of Captain Kater’s experiments, we should have V 


2 
3600, and M = Py whence A = "2 x °4054651 


1800 
00022526, and A® = -000 000 050 75; and since B 


32 
== 981,C = f(B—}4) = VBy = B) 


AB 
AA AA 
VB(1 a 7) + VBI a5) the fraction being 


only = -000 000 000 65; -or about one second in 1600 
millions, that is, in about fifty years. 
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Scholium 8. Although the isochronism of a pendulum, 
with a resistance proportional to the velocity, was demon- 
strated by Newton, yet Euler appears to have failed in his 
attempts to carry the theory of such vibrations to perfec. 
tion; for he observes (AMechan. ii. p. 312), Htsi ex his ap. 
pareat, tempora tam ascensuum quam descensuum inter se 
esse equalia, tamen determinari non potest, quantum sit 
tempus sive descensuum sive ascensuum. neque etiam tem- 
pora descensuum et ascensuum inter se possunt comparari, 
A quatio enim rationem inter s et u definiens ita est com- 


: . ds , 
plicata, ut ex ea elementum temporis = per unicam vari. 


abilem non posstt exprimi. 
Scholium 4. In confirmation of the solution that has 
been here proposed, it may not be superfluous to show the 


truth of the result in a different manner. Taking s = ¢e’”" 


ds : 
cos. Ct, we have = se™ (m cos. Ct — C sin. Ch), it 
a 
dds ; : | 
and afi ce"™* (m® cos. Ct — Cm sin. Ct — Cm sin, | 
fl 


dds 


ds 
Ct — C* cos. Ct); whence ie + A au + Bs = gett 


(m* cos. Ct — 2 Cm sin. Ct — C® cos. Ct + Am cos. 
Ct — AC sin. Ct + B cos. Ct)=0, and (m?— C? 4 
Am + B) cos. Ct—(2Cm + AC) sin. Ct =0: an equa- 
tion which is obviously true when the co-officients of both 
its terms vanish, and 2Cm = — AC, or m = 44; and 
again C?= m+ Am+ Bo=iA*—jl4? 4 B=8B 
— 4A’. The former mode of investigation is more gene- 
ral, and more strictly analytical ; but this latter is of readier 
application in more complicated cases, and it will hereafter 
be further pursued. 

Lemma. Ifa moveable body be actuated continually by 
a force equal to that which acts on a given pendulum, the 
body being in a state of rest when the pendulum is at the 
middle of’ its vibration, the space described in the time of 
a vibration will be to the length of the pendulum as the 
circumference of a circle is to its diameter. For the force 
being represented by cos. C%, or cos. 2, for the pendulum, 
it will become sin. x with regard to the beginning of the 
supposed motion, and the velocity, instead of sin. x, be- 
comes — cos. 2, or 1 —cos.x; so that the space, instead 
of 1 — cos. 2, is « — sin. a, which, at the end of the se- 


1, the 


we . . r ° 
mivibration, is 7 = ? instead of 1 — cos. x 


space described by the simple pendulum, which is equal to 
its length. 

Scholium 5. There is a paradox in the relations of the 
diminution of the vibration to the distance measuring the 
greatest resistance, which it will be worth while to consider, 
in order to guard ourselves against the too hasty adoption 
of some methods of approximation which appear at first 
sight unexceptionable. The pendulum, if it set out from 
a state of rest at the point of greatest resistance, would 
perform a vibration to the extent of double the distance of 


; A 
that point, or 2 VB™ the initial force being measured 


by that distance. Now, when the resistance is very small, 
its magnitude may be obtained without sensible error from 
the velocity of the pendulum vibrating without resistance 
at the corresponding part of the arc; and the velocity 
may be supposed to vary as sin. Ct, and the resistance, 
in the case of this proposition, as sin. Ct or sin. x also 
Hence it may be inferred by means of the Lemma, that 


A 


VB 
ah, which has already 


the whole diminution of the space will be to Aas © 


to 1, or that it will be equal to 5 


i 


arse * 


been found to be the actual difference of two successive 
semivibrations. The accuracy of this result, however, 
must depend on the mutual compensation of its errors ; for 
the approximation supposes, that if the resistance vanished 
at the lowest point, the subsequent retardation would be 
such as to diminish the space by the effect of the diminu- 
tion of the velocity acting uniformly through the remainder 
‘of the vibration, while in fact the diminution of the space 
‘from this cause would be simply cqual to a part of the arc 
proportional to the diminution of the velocity, since the 
arc of ascent is simply as the velocity at the lowest point. 
Hence it is obvious, that the effects of the resistance are 
‘too much complicated with the progress of the vibration to 
‘allow us to calculate them separately; and accordingly, 
‘when the resistance is as the square of the velocity, or as 
‘sin2 x, the diminution of velocity is expressed by jv — $ 
sin. cos. 2, and that of the space by 4a? — sin.’ x, which, 
‘at the end of a vibration, becomes /7? instead of #; that is, 
since the distance of the point of greatest velocity is here 
¢ = Da, ie Dr? = 2-467 Dr’, while the more accu- 
rate mode of computation has shown that the true diminu- 
‘tion of the space is 2-667 Da?, (Theorem G.) If we 
ichose to pursue the mode of approximation here suggest- 
‘ed, with accuracy, it would be necessary to consider the 
resistance as a periodical force acting on a pendulum ca- 
pable of a synchronous vibration, as hereafter in Theorem 
K, Sehol. }. 


Tueorem J. If a + Bs + M sin. Ft = 0, we may 
M 


7 
‘satisfy the equation by taking s = sin. (WB.t) + FF 


isin. Zt. 
Demonstration. The value of s here assigned gives us + 
MF dds . 
1=7B cos. V Bt + FFB cos. &¢, and w=7 Bsin. 
. MFF dds il ae 
Vv Bt~ TPB Ft ; so that are + Bs = Bsin. Vv Bt 
we. ; MFF ., 5 
+ aR Ft — B sin. / Bt — PRFOB™ (he 
MB—MFF . 


in. Fé = — DM sin. Ft. 


Corollary \. If, in order to generalize this solution, we 
make s == a sin. 4/ Bt + 6 cos. VBE 4 y sin. Fe + « cos. 
It, we may take any quantities at pleasure for « and 8, 
according to the conditions of the particular case to be in- 
vestigated; but ¢ must be = 0; that is, the motion will 
always be compounded of two vibrations, the one depen- 
dent on the length of the pendulum, or on the time requir- 
ed for the free vibration, indicated by W Gt, the other syn- 
) chronous with Ft, the period of the force denoted by 7; 
the latter only being limitcd to the condition of beginning 
and ending with the periodical force. 

Corollary 2. In the same manncr, it may be shown that 
the addition of any number of separate periodical forces, 
indicated by the terms A’ sin. £4, M” sin. F%, ..., will 

7 
prose ™ A 


add to the solution the quantities sin. 


at , 
i ae Ft, and so forth. 


Lixample 1. Supposing a pendulum to be suspended on 
a vibrating centre, and to pass the vertical line at the same 


+ moment with the centre, we may make « and 8 = 0, and 


M 


(s= FF_—B sin. £¢ only; the vibration being either di- 


rect or reversed, according as / is less or greater than 
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AY B, or than J —-, which determines the spontaneous vi- ~-—~— 


l 


bration of the pendulum. 
Example 2. But if the ball of the pendulum be supposed 
to begin its motion at the moment that the centre of sus- 


; cma M 
pension passes the vertical line, we must make s = fr 


(sin. Ft — cos. 4/ Bt); and the subsequent motion of the 
pendulum will then be represented by the sum of the sines 
of two unequal arcs in the same circle; and if these arcs 
are commensurate with each other, the vibration will ulti- 
mately acquire a double extent, and nearly disappear in a 
continued succession of periods, provided that no resistance 
interfere. And the consequences of any other initial con- 
ditions may be investigated in a manner nearly similar. 
Thus, if the time of free vibration, under thesc circumstances, 
were 4 of the periodical time, the free vibration, in which 
the motion must be supposed initially retrograde, in order 
to represent a state of rcst by its combination with the 
fixed vibration, would have arrived at its greatest excur- 
sion forwards, after three semivibrations, at the ‘same mo- 
ment with the fixed vibration, and after three complete 
vibrations more would be at its greatest distance in the op- 
posite direction, so as to increase every subsequent vibra- 
tion equally on each side, and permanently to combine the 
whole extent of the separate arcs of vibration. But in this 
and in every other similar vibration, beginning from a state 
of rest in the vertical line, that is, at the point where the 
periodical force is evanescent, the effect of the free or sub- 
ordinate vibration with respect to the place of the body will 
obviously disappear whenever an entire number of semi- 
vibrations has been performed. 

Corollary 3. The paradox stated in the fourth scholium 
on the last theorem may be illustrated by means of this pro- 
position, and will serve in its turn to justify the mode of 
computation here employed in a remarkable manner. It 
has been observed in Nicholson’s Journal for July 1813, 
that the mode of investigating the effects of variable forces, 
by resolving them into parts represented by the sines of 
multiple arcs, and considering the vibrations derived from 
each term as independent in their progress, but united in 
their effects, may be applied to the problem of a pendulum 
vibrating with a resistance proportional to the square of thc 
velocity ; and that for this purpose the square of the sine 
may be represented by the series sin.* # = ‘8484 sin. x 
— ‘1696 sin. 3a — :0244 sin. 5a — 00813 sin. 7a — -0029 
sin. 9a — -0013 sin. lla—-... Now, if we employ this 
series for resolving the resistance supposed in Theorem G 
into a number of independent forces, the greatest resist- 


A 
ance being measured by Ag, we shall have ‘8484 ——A 


VB VB 
for the part supposed to be simply proportional to the velo- 


A for 


A 
city, whence, from Theorem H, we have -8484¢ VB 
the corresponding diminution of the vibration ; that is, 

A 


2-6653 VB But it has been observed, in the preceding 


corollary, that the place of the pendulum will not be at all 

affected by any subordinate vibration after any entire num- 

ber of complete semivibrations; and the slight effect of the 

velocity left in consequence of these subordinate vibrations 
A 

may here be safely neglected, so that 2°6653 VB may be 

considered as the whole effect of the resistance with re- 


; 1 
spect to the space described, which differs only by 5000 of 
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A 


— — the whole from 2°666 —-,A, the result of the more direct 


VB 
computation of Theorem G. 

Scholium. An experimental illustration of the accuracy 
of the theorem may be found in the sympathetic vibrations 
of clocks, and in that of the inverted pendulum invented 
by Mr Hardy, as a test of the steadiness of a support (art. 
PENDULUM, vol. xvii. p. 218); for since the extent of the 


regular periodical vibration is measured by FPoB’ it is 


evident, that however small the quantity M may be, it will 
become very considerable when divided by °F’ — B, as F 
and “B approach to each other; and accordingly it is ob- 
served, that when the inverted pendulum is well adjusted 
to the rate of a clock, there is no pillar so steady as. not 
to communicate to it a very perceptible motion by its re- 
gular, though extremely minute, and otherwise impercep- 
tible change «f place. 

Tneorem K. In order to determine the effect of a pe- 
riodical force, with a resistance proportional to the velocity, 


the equation ted +A . + Bs= M sin. Gi = 0, may 


be satisfied by taking s = « sin. Gé 4+ f cos. Gé, « being 


GG—B 

aul) sects SY Wh pees rl Me PIG 

= (GG— By + 4dGG 
AGM 


; s being also = 4/(a® +4 6?) sin. 
adits Cy ete tal ck lly 
(G+ arcta.2) = Fe@—by + 44c@) *™ 


(GG—B) + AdGG 


G t en ) 
( ¢—arc 3 GG)" 
d 
Since s= a@ sin. Gé + 6 cos. Gé, 7 = «aGcos. Gi— 6G 
sin. G't, and = =— aG" sin. Gt—6G? cos. Gt = — Gs ; 


consequently the equation becomes (& — G*) (a sin. Gt 
+ 6 cos. Gt)+aAG cos. Gt— GAG sin. Gt + M sin. Gt 
=0, and (B— G?)a—fBAG + M= 0, and (B — G6 
AG 


=——,, also 8 = 


B 
+«cAG=0; whence = = GG_—B 


ux ¢ ote = a as and (G?— B)M—(G?— 


ey Er Lye eupde. (GG—B)M 
ByYa=aA*G*; consequently « = (G6 By tae 
AGM 


and 8 = (GG_ BY 4a And since, in general, if 
b= ta. B, sin. & 4 b cos. e = V(1 4 82) sin. (2 +8); sin. 


(x +8) being = sin. 2 cos. B+ sin. B cos. « = cos. B (sin. 
w + ta. B cos. x), and therefore sin. x 4+ ta. B cos. 4% = 


eo newt 8) = sin. (v + B) sec. B=sin.(x4+B)V7(1 + 22): 


cos. B 


it follows that « sin. Gé+ 6 cos. Gt= «(sin Gt + arc ta. “) 


a 
BBY BB 
v(1 +=) 3; and av(l + =) = (a + 8)= 
Vv (GG— BY + AG? M 
([GG— BP 4 A*G’) V(LGG—B} + A®G) 
Corollary. If we put M cos. Gt instead of M sin. Gt, 
we shall have s = a’ sin. Gt + 6’ cos. Gt; a! being = @ 


M — 


“ AGM 1 
a lc Tame ea 
Bo GG 


(66— By 4 4dGG Minds = V(u? + 8") sin, (Ge 


F)= VAC + 6?) sin. (@t-are ta Se | 


Scholium 1. Supposing B to approach very near - 


+ arc ta. 


a case very likely to occur in nature, because the ¢ 00 
which are produced, where it is found, will predom a 
over others, on account of the minuteness of the diy; the 
we may neglect the part of the denominator (G? — B | ‘ 
comparison with A? i and the co-efficient determining; | 

will then become rate the extent of the vibrations being = 
inversely as A the co-efficient of the resistance ; and, in. « 
deed, when the whole force of the periodical vibration jg 

expended in overcoming a resistance proportional to 
velocity, it may naturally be imagined that the vel il 


should be inversely as the resistance. It follows also from 


mare AG. = 

that in this case the arc ta. BoGG* 
proaching to a quadrant, the greatest excursions of the pe 
riodical motion and of the free vibration will differ nea 
one fourth of the time of a complete vibration from each 
other. - 
Scholium 2. Since s is a line, and B its numerical co. 
efficient, making it represent a force, and since sin. Gé i 
properly a number also, the co-efficient 4, both here and 
in Theorem J, must be supposed to include another linear 
co-efficient, as w, which converts the sine into a line, tok 
added to s, the distance from the middle point; that is, J 
must be considered as representing Bw, in which w is the 
true extent of the periodical change of the centre of su: 


the proposition, 


2 ’ 
and B = =, as in other cases; so that Mj 


pension, i 
a ee ae ? 
= 7 = 32 ? and w= 3g = gpl. 


Corollary. In order to obtain a more general soluti 
of the problem, we may combine the periodical moti 
thus determined with the free vibrations, as computed i 
Theorem H, the different motions, as well as the resis 
ances, being totally independent of each other; but th 
most interesting cases are those which are simply periodi 
cal, the free vibration gradually diminishing with the mu 
tiplier e ”™, and ultimately disappearing. 

THuoreM L. If there are several periodical forces, th 
equation +A + Bs + Msin. Gt + Nsin. Fe + 

4, 


= 0, may be satisfied by taking s = @ sin. Gt + B cos. 


+ a’ sin. Ft + B’ Cos. Ft+ 26 0 ie TOBE ai 
AG N= 
sin. (oe — arc ta. reer \ + /UF = BE + a 
AF 

sin. (£¢—are ta. FFF) +... 


For, the equations expressing the space described being 
simply linear, the different motions and resistances a 
added or subtracted without any alteration of the respe 
tive relations and effects. 

Scholium. A free vibration may also be combined witl 
this compound periodical vibration, by means of Theoret 
H ; but it will gradually disappear by the effect of the ré 
sistancc. ¥ 

Lemma. For the addition of the arcs a and 6, bi 
ning with the well-known equation sin. (a= 6) = sin. P 
b = sin. b cos. a, we have, by addition, sin. (a+b) + 
(a —b)=2 sin. a cos. b, and sin. a cos. 6 = } sin. (a4 j 
+ $sin. (a—b). Then, ife= b + 90°, cos. b=sin.c, w 
Sin. a sin. ¢= } sin. (a + ¢— 90°) 4 dsin. (a—e+ 
but sin. (x + 90°) = cos. x and sin. (« — 90°) = We 


consequently sin. @ sin. ¢ = % cos. (a — c)— 4 cos. (a +c). 


Ath, 


gain, if e =a — 90°, cos. c = sin. a, and cos. ¢ cos. 6 = 3 
sin. (a + 4) 4-3 sin. (a—b)= J sin. (c + 90° +. 5) + 3sin. 
‘e+ 90°—b) =4 cos. (ce + b) +4 0s. (c—b). Also, since 
te a cos. b=4 cos. (a + b) +4 cos. (a —S), and sin. a 
sin. b=4 cos. (a—b) — 4 cos.(a +b), we have, by subtrac- 
‘ion, cos. (a + 6) = cos. a cos. b—sin.a sin. 6, and, by ad- 
lition, cos. (@ —) = cos. a cos. 6 4-sin. a sin. b. 

Corollary. Ifa + b=canda—b=d, cos.c + cos.d 


d — 
cos. 


2 cos. : we and cos. d — cos. ¢ = 2 sin. “ee 


a+b a— 
gy C08: 5 


2 


_ also sin.a +. sin.b = 2sin. 


; and 


. a—b b 
sin,a— sin.b=sin.a+sin, (—b) = 2sin. COs. or s 


ate d 
Tueorem M. ‘The equation, <3 +A a +Bs+R 


in, /t sin. Gt = 0, may be solved by taking s =a sin. 
[P—G]t + p)—Bsin. CF + G]t+ 9); « being 
hk 
M4 — GY — BP + A? (F — Gy 
iR 
2 


B= V(((F + GY— BP + #4 (F + Gy 


B—(F — Gy “ B—(F + Gy 
i= arc ta. ier 6)” and g = arc ta. >" (F + G) . 
For since sin. £% sin. Gt = } cos. (F’ — G) t— t cos. 


F + G')t, the equation becomes a + oe + Bs — 
Reos. (I +- G)t + 4 Rcos.(F — G)t = 0; whence we 
btain the solution by comparison with Theorem K and its 
orollary. 


sect. [V.—Astronomical Determination of the Periodical 
Forces which Act on the Sea or ona Lake. 


In order to compute, by means of the theory which has 
een laid down in the two preceding scctions, the primitive 
des of any sea or any portion of the ocean, we must com- 
are its spontancous oscillations with those of a narrow pris- 
atic canal, situatcd in a given direction with respect to 
e meridian, which in general must be that of the greatest 
*ngth of the sea in question, neglecting altogether the ac- 
nal breadth of the sca, which, if considerable, may require 
have its own distinct vibrations compounded with those 
F the length, cach being first computed independently of 
1e other. Now, supposing the time required for the prin- 
pal spontaneous oscillation of the sea or lake to be known, 
e must find the length of the synchronous pendulum, and 


} 2 32 . : 
king B= + =» we must next find a series for ex- 


essing the force in terms of the sine, or cosines of multi- 
#€ ares, increasing uniformly with the time. 
| Now the forcc is measurcd, for the direction of the meri- 
lan of the spheroid of equilibrium, by sin. cos. z (Theo- 
'm A), z being eithcr the zenith distance or the altitudc ; 
id it is obvious that, when the canal is situated obliquely 
y tespect to the meridian of the spheroid, the inclination 
the surface, and with it the force, will be diminished as 
te Secant of the obliquity increases, or as the cosine of the 
dliquity diminishes; so that the force will vary as sin. cos. 
dt sin. Az. if the canal be in an easterly and westcrly di- 
‘ction ; or if it deviate from that direction in a given angle, 
> Sin. cos. Alt. sin. (Az. 4+ Dev.): and it is obvious that 
4s force will vanish both when the luminary is in the ho- 
/zon, and when it is in the vertical circle, perpendicular to 
e direction of the canal; that is, if we consider the force 
> acting horizontally on a particle at the middle of the 
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ave 


length of the given canal; and the same force may be con-. Tides. 
sidered as acting vertically, with a proper reduction of its “-~— 


magnitude, at the end of the canal ; for the horizontal oscil- 
lations at the middle must obviously follow the same laws 
as the vertical motions at the end. 

The case, however, of a canal running east and west, ad- 
mits a very remarkable simplification ; and since it approaches 
nearly to that of an open ocean, which has been most com- 


d monly considered, it will be amply sufficient for the illus- 


tration of the present theory. For, in gencral, sin. Az. 
cos. Decl. sin. Hor. 
= cos. Alt. 


sin. Az., becomes in this case sin. Alt. cos. Deel. sin. Hor. 
<-. But sin. Alt. = sin. ( Lat.) sin. Deel. + cos. (Lat.) cos. 
Deel. cos. Hor. <, and calling sin. (Lat.) for the given 
canal 1, and cos. (Zat.) v, the force becomes L sin. COS. 
Decl. sin. Hor. < +. vu cos.2 Decl. sin. cos. Hor. Now, 
sin. Decl. = cos. Obl. Eel. sin. Lat. + sin. Obl, Eel. cos. 


, and the expression, sin. cos. Alt. 


Lat. sin. Long. ; and since cos. g = 1 —~ $sin.2 9 + 3 sin.* 


5 
P— Tg sin’ Q + ..., the truc value of cos. Deel. might 


be expressed, if required, by means of this series, and its 
second and fourth powers would in gencral be sufficient for 
the computation, 

But it will be more convenient to suppose the sun and 
moon to move in the ecliptic, and the ecliptic to be at the 
same time so little inclined to the equator, that the longi- 
tude may be substituted for the right ascension; a substi- 
tution which will cause but little alteration in the common 
phenomena of the tides. Then, if the sun’s longitude be 
©, and the moon’s ), the horary angles ¢ and ¢’, and the 
sine of the obliquity of the ecliptic @, we shall have sin. 
Deel. = w sin. ©, or @ sin. ) ; and cos. Decl. = 1 — sin2 


Deel. + = sin Decl. = 1 —} a sin.2 © $5 sith! Ox, 


and sin. cos. Decl. = @ sin. © — 3 e@ sin? © + ; oe 


sin’ © ...3 also cos.?2 Decl. = 1 —@? sin? © ; whence the 

& 

8 

@ sin’ © ...) + i'd sin. 2¢ (1 — @ sin? ©) = usin 
3 i 3 5 

i Vp ts an." — 2 ae ey fhe.. 

(sin. © 4 @ (Fain © q sin 3 @)4+ 50 [ gsin 


© — Ssin. 30 + 5 sin. 5 @ |)44av sin.2¢(1— Ja? 


sun’s force becomes 1 sin. ¢ (@ sin. © — 1 @ sin. © + 


+ 3 @ cos. 2 ©) = usin. ¢(e sin. O + @&” sin.3 © 4+ a” 
sn. 5 ©) + (6 vu —i vw @) sin. 2¢ 4 4 La? sin. 2¢ cos. 


] 
20; @ being = e — 4 oe 4s a @ ...3 or about *3645; 
I 15 3 
"=- 2 ——_ & ,., =° "= —C..= 
el = 5 & ing @ 0078, and @& De” 
00002, and @ = +1585. But sin. ¢sin. © = g cos. (¢— ©) 


— 3 cos. (¢ + ©), and sin. 2¢cos.2© — 4 sin. 2 (¢-+- ©) 
+ 4sin.2(¢— ©). Hence the sun’s force becomes S 


(. a [4 cos. (¢— ©) — 4} cos. (¢ + ©)] 4 1 @" [4 cos. 

(¢—3 ©) —4} cos. (¢ 4+ 3 ©)] + ve" [4 cos. (¢—5 ©) 
, U 

— cos. (¢+4+50)] + 5 (14 ce”) sin. 2¢ 4. = a [$sin.2 


(¢+ ©) + gsin. 2 (¢— o)}) 3; and that of the moon may 


be expressed in the same manner, by substituting JZ, ¢’, and 
), for S, 4, and ©. 
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The effect of that part of the hydraulic resistance, which 


is proportional to the sqnare of the velocity, must be ex- 


pressed by an approximation deduced from the periodical 
character of the force, as depending on that of the primitive 
forces concerned; taking, however, the precaution to use 
such expressions only as will always represent this resist- 
ance in its proper character as a retarding force: for if we 
simply found for it an equivalent expression, denoting ac- 
curately the square of the velocity, this square, being always 
positive, would imply a force acting always in the same di- 
rection. Now, we have already seen (Theorem J, Cor. 3), 
that sin2 2 may be considered, with respect to its principal 
effect, as cquivalent to ‘8484 sin. #: and if we neglect, in 
the determination of the resistance, the effect of thc smaller 
forces, and compute only that of the principal terms } 1’ 
sin. 2¢, and } 1’ sin. 2¢, we may call the velocities depend- 
ing on these forces S’ cos. (2¢ + s’) and M’ cos. (24 +- m’); 
S!' and M' representing not exactly the proportion of the 
primitive forces of the sun and moon, but that of the tides 
depending on their combination with the conditions of the 
given sea or lake. The resistance will then be as the square 
of S' [cos. (2¢ + s') + cos. (2¢ + m’)] + (MW — S’) cos. 
(2¢ 4+- m’); and when least, it will be D (A1' — S’)’, and 
when grcatest, D(M’ + S’), the difference being 4D M'S'; 
so that the difference may be sufficiently represented by 
4 DM'S' (cos. (2¢ + s') 4+ cos. (2 + m’)]| x ‘8484, or ra- 
ther x (*8484)?, becanse the value of cos. é + cos. ¢ = 2 
Pe 


gj C08: a= which is to be squared, requires the 


reduction from 1 to 8484 for each of its factors ; and in this 
manner we obtain a perfect representation of the period and 
quality of the resistance, and a very near approximation to 
its magnitude. 

It will, however, be still more accnrate to consider the 
resistance thus determined as comprehended in the value 
of the co-efficient A, substituting for it, in the case of the 
solar tide, A’ = A +4 2:88 DM’, and for the moon A” = 
A + 283 DS! + +8484 D (M' — S'); this latter part ex- 
pressing that portion of the resistance D which observes the 
period of the lunar tide, and which may therefore be con- 
sidered as added to the resistance A for that tide only. 

Hence, collecting all the forces concerned into a single 


equation, the expression will become = + A” BS +Bs4- 


Cos. 


s(. ce! [4 cos. (é— ©) — 3 cos. (¢ + ©) + i a" [4 cos. 
(¢—3 ©) — 3 cos. (¢ + 3 ©O)] + e” [3 cos. ¢— 5 ©) 
—} cos. (¢ + 5 ©)] + 5 (1— ae) sin. 2¢ 4 & o® [} sin 


2(t+ ©) + 4} sin. 2(t— O)]) + M(x@' [4 cos. 


(t!— ))— 4 cos.(¢ + ) )] + re’ [4 cos. (¢—3y)—4F 
cos. (t’ + 3))] +1 @” [4 cos. (¢ —5y ) — Z cos. 


(+5 )) + 5 (ae) sin. 20 4 ta [2 sin.2 (+p) 


+ isin. 2(¢ —y 1) = 0; and from each of these terms 


the value of the corresponding pair of terms in the value of 
s may be obtained independently, by comparison with the 
M sin. Gt or N cos. Gt of Theorem K, which gives us 
(GG — B) sin. Gt + AG cos. Gt 
© (Gla dame me 
AG sin. Gt 4+. (B— GG) cos. Gt ,, ' 
(GG— By 4 4AGG N, respectively. 
But without entering minutely into the effects of all the 
terms of the equation of the forces, it may be observed in 
general that their results, with regard to the space describ- 


ed, will not differ much from the proportion of the forces, 7 
except when their periods approach nearly to that of the 
spontaneous oscillation, represented by B. Thus, since 4 
cos. (t<— ©) — 4 cos. (4 ©) is the representative of sin, 
isin. ©, and since these terms will afford results in the 
form 4 oO COS. (¢— ©) -. 4 B sin. (t —— ©), and of 3 «’ Cos, 
¢@+ O)+4 B' sin. (¢ 4+ ©), and if we neglected the 


2 
slight difference of « and «, which is that of (1 wi 2) —B, 


@\ © hej : 
and ( =. 2) pat ae being 565-054, only, we should 


have $a [ cos. (¢ — «) —cos.(¢ + ©)] + 38 [sin. ¢—@) 
— sin. (¢+ ©) = asin. ésin. © + 6 cos. ¢ sin. © = sin, 
© (« sin. t ++ 6 cos. é)]; which is the same as if we consi- 
dered the effect of the force sin. ¢ separately, and afterwards 
reduced it in the proportion of sin. ©. Hence it is obvi. 
ous, that for all modifications of the forces greatly exceeding 
in their periods the period of spontaneous oscillation, the 
effects may be computed as if the forces were exempt from 
those modifications, and then supposed to be varied in the 
same proportion as the forces ; but we cannot be quite cer. 
tain of the magnitude of the error thus introduced, unless 
we know the exact value of B, which detcrmines the time 
of spontaneons oscillation. 

Considering, therefore, in this simple point of view, 
correct expression of the force i sin. cos. Decl. sin. Hor, 

u! cos.’ Deel. sin. cos. Hor. <, or 41 sin. 2 Deel 
sin. Hor. < +41! cos.? Decl. sin. 2 Hor. <<, we may ob- 
serve that the phenomena for each luminary will be ar- 
ranged in two principal divisions, the most considerable 
being represented by 31’ cos.* Deel. sin. 2 Hor. <, and 
giving a tide every twelve hours, which varies in magni- 
tude as the square of the cosine of the declination varies, 
increasing and diminishing twice a year, being also propor- 
tional to the cosine of thc latitude of the place, and disap- 
pearing for asea situated at the pole. The second part 
is a diurnal tide, proportional to the sine of the latitude of 
the given canal, being greatest when the luminary is far- 
thest from the equinox, and vanishing when its declination 
vanishes. 

From these general principles, an attentive student may 
easily trace for himself the agreement of the theory here 
explained, with the various modifications of the tides as 
they are actually observed. It however remains for us to 
inquire more particularly into the cause of the hitherto un- 
intelligible fact, that the maximum of the spring tides in 
the most exposed situations is at least half a day, if nota 
whole day, later than the maximum of the moving forces. 

Now it is easy to perceive, that since the resistance ob- 
serving the lunar period is more considerable than that 
which affects the solar tide, the lunar tide will be more re 
tarded or accelerated than the solar; retarded when the 
oscillation is direct, or when G? — B is positive, and acce- 
lerated when it is inverted, or when that quantity is nega- 
tive ; and that in order to obtain the perfect coincidence 0 
the respective high waters, the moon must be farther from 
the meridian of the place than the sun; so that the great- 
est direct tides ought to happen a little before the syzygies 
and the greatest inverted tides a little after ; and from this 
consideration, as well as from some others, it seems pr- 
bable that the primitive tides which affect most of our har- 
bours are rather inverted than direct. 

If we wish to apply this theory with precision to the 
actual state of the solar and lunar motions, we must detel- 
mine the value of the co-efficients, from the tables of those 
luminaries. And, first, making the unit of time a whole 
solar day, in which the horary angle ¢ extends from 0° 0 


t 
—__-_— added to 
565054, a 


the longitude at the given epoch, and the moon’s approx 


360°, the sun’s mean longitude © will be 


mate horary angle ¢ will be found from the variation, or the 
moon’s age in space. 

Now, in Burckhardt’s Tables, p. 87, we find the varia- 
tion for the midnight ending 1823, by adding thc constant 
quantity 9° to the epoch for 1824, and (11* 14° 44" 44”) 
4. 9° = 11® 23° 44 44”, or — (6° 15’ 16”), according to 
the time of Paris. The movement for 12 hours is 6° 5’ 43"; 
consequently at noon, or 1824 Jan. 1, Oh. astronomical time 
at Paris, the variation is — (9’ 33”), corresponding to the 
movement of 18™: 49%: in mean time, and the mean con- 
junction will take place at 18™- 49s. Parisian time, which 
may be morc compendiously cxpressed by calling it the 
true mean noon, in the time of the island of Guernsey or 
of Dorchester; and the movement in 24 hours being 
12° 11! 26:5" = 12:19°, we shall have ¢ = 360° — 12:19° 
347°81 

360 
the moon’s horary angle, considered in relation to the cir- 
cumference as unity, will always be -96614¢, if ¢ be the num- 
bet of days elapsed from the noon of Ist January 1814 at 
Guernsey. 

The sun’s mean longitude for the same epoch is 
(279° 35’ 23-1") = °7'7666; his longitude for any other time 
will thereforc be °77666 4- :0027382 = ©, and that of the 
moon ) = °77666 +- :03386¢. 

We may compute, with sufficient accuracy, the cffect of 
the modifications produced by the change of the moon’s 
distance, or the inequality of her motion in her orbit, or of 
the periodical change of the inclination of her orbit to the 
equator, which takes placc from the revolution of the nodes, 
by simply considering the changes which will be produced 
in the forces concerned by these inequalities, and suppos- 
‘ing the effects simply proportional to their causes. If, how- 
ever, it were desired to determine these modifications with 
still greater precision, we might dcducc approximate for- 
mulas for expressing them from the elements employed in 
the Tables. 

The epoch of thc moon’s mean anomaly for 1624 is 
(48 29° 25" 23-3") 4+ 2° = 151° 25’ 23:3”; the movement 
for 12% 18™- 495 is (6° 31’ 57”) 4 (9 47-9") 4 27” = 6° 
42’ 12”, which gives 158° 7 35” for the mean anomaly at 
noon in the island of Guernsey. ' The daily movement be- 
ing 13° 3-9 = 13-065°, the mean anomaly will always be 
158:127° +. 13:065°¢, reckoning ¢ from the supposed epoch 
or day. The principal part of the central equation will 
then be, according to Burckhardt, 22692°4” sin. Ax., or 
(6° 18:2’) sin. (1584° 4 13°665°%), and its sine will be very 
nearly *11 sin. (13-065°% 4 158-127°), which will represent 
the principal inequality of the longitude and of the varia- 
tion, so that the variation, instead of 12°19°¢, will become 
12:19°¢ 4. 63° sin. (13°065°t 4. 158°127°), and this sub- 
wracted from 360°%, lcavcs 34'7:81°¢ — 6°3° sin. (13:065°% 
+ 158°127°), the sine of which is nearly sin. 847:8 1°¢ — cos. 
347-81°% +11 sin. (13-065¢ 4+. 158:127°). 

The cquatorial parallax is nearly 57’ + 187" cos. An., 
or 57’ 4. 3-1’ cos. (13°065°¢ 4- 158°127°); and the disturb- 
ing force, which varies as the cube of the parallax, or of 
57’ EL 4. -0544 cos. (13°065°% + 158+127°)], may be ex- 
pressed, with sufficient accuracy, by 1 +. °1632 cos. (13°065°¢ 
+ 1581279). 

The supplement of the node for 1824 is (2*10:56) 
+ 2 = 70° 58’, to which we must add (3”10°6”) ¢ for the 
time elapsed ; and the longitude ) will be 279° 35! 23-1” 
+ (13° 10’ 35”) ¢. 

Although the value of the co-efficient B is not directly 
discoverable, we may still obtain a tolerable estimate of its 
magnitude in particular cases, by inquiring into the conse- 
quences of assigning to it several different values, equal, 
for example, to the co-efficient of the solar or lunar tide, or 
greater or less than either ; while we assume, also, for the 


! 


= 347-81° when ¢ = 360°, or ¢ = t= ‘966142; and 
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co-efficient of the resistance, A, a great and a smaller value, 


ye 


Tides. 


for instance 4 and ~!;, supposing J to be inconsiderable.-—~~—— 


We then find, from the expression 4/(a? + 6?) M = 
WV (a? 4. 8?) Bu (Theorem K, Schol. 2) = 
B(SM) 


VUGG — BY 4. AAGG? for the solar tide, G being 
1, if 


B= 1, 93442, 1, or 4; 
fie TR 980, —7550,. 10, 1-3324, 
l 4; —°832, —2°742, 35 3252; 
and for the lunar, G being ‘96614, and 
Fo ey — 1-122, 10; 8197 ,.04°3036, 
aa ; sais 3, 2-942, 12968, 
respectively. 


Hence it appears, that the resistance tends grcatly to di- 
minish the variation in the magnitude of the tides, depen- 
dent on their near approaeh to the period of spontaneous 
oscillation, and the more as the resistance is the more con- 
siderable ; and supposing, with Laplace, that in the port of 
Brest, or elsewhere, the comparative magnitude of the tides 
is altered from the proportion of 5 to 2, which is that of the 
forces, to the proportion of 3 to 1, the multipliers of thc 
solar and lunar tides being to each othcr as 5 to 6, we have 
a " 36BB “ 25BB h 

e equation (i— BY 4+ # = (n— BY 4 A” whence 


we find that & must be either ‘9380 or ‘6328; and the for- 
mer value making the lunar tide only inverse, we must sup- 
pose the latter nearer the truth; and the magnitude of the 
tides will become 1°663 and 1998. And it appears from 
the same equations, that, 2 remaining = ‘93442, A cannot 
be greater than °632, and B would then be °78540; and if 
A — 0, the valucs of B would be -9617 or ‘6091. It seems 
probable, however, that the primitive tides must be in a 
somewhat greater ratio than this of 2 to 1 and 5 to 3, when 
compared with the oscillations of the spheroid of equili- 
brium; and if we supposed B = ‘9 and A still = +4, we 
should have 7-071 and 9°756 for their magnitude. Now if 
B = ‘6328, the tangents of the angular measures of the 


displacement al <a become ee n Bair 
isplacement, = = qo——y v« 3672 “" 30160 


respectively, giving us 69° 50’ and 72° 40’ for the angles 
themselves; and if B= ‘9, these angles become 45° and 
70° 24/ respectively; the difference in the former case 
2° 50’, and in the latter 25° 24’, which corresponds to a 
motion of more than twenty-four hours of the moon in her 
orbit. 

It appears, then, that, for this simple reason only, if the 
supposed data were correct, the highest spring tides ought 
to be a day later than the conjunction and opposition of 
the luminaries; so that this consideration requires to be 
combined with that of the effect of a resistance proportional 
to the square of the velocity, which has already been shown 
to afford a more gencral explanation of the same pheno- 
menon. There is indeed little doubt, that if we were 
provided with a sufficiently correct series of minutely ac- 
curate obscrvations on the tides, made, not mercly with a 
view to the times of low and high water, but rather to 
the heights at thc intermediate times, we might by de- 
grees, with the assistance of the theory contained in this 
article, form almost as perfect a set of tables for the mo- 
tions of the ocean as we have already obtained for those of 
the celestial bodies, which are the more immediate objects 
of the attention of the practical astronomer. There is 
some reason to hope that a system of such observations 
will speedily be set on foot by a public authority; and it 
will be necessary, in pursuing the calculation, on the other 
hand, to extend the formula for the forces to the case of a 
sea performing its principal oscillation in a aceon ob- 
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section. 

For such a sea, the calculations would be somewhat com- 
plicated, except in the case of its being situated at or near 
the equator. We should then obtain, by proper reduction, 
for the volume of the force, putting p the sine of the du- 
ration, or of the angle formed by the length of the canal 
with the equator, and pD’ its cosine, the expression D sin. 
cos. Decl. cos. Hor. < +n’ cos.? Decl. sin. cos. Hor. <5 
and the order of the phenomena would be less affected by 
the alteration of the situation of the canal than could easily 
have been supposed, without entering into the computation. 
This expression, when D = 0, becomes, as It ought to do, 
identical with the former, making L = 0. (L. L.) 


The preceding theoretical part of this article is that which 
the late Dr Thomas Young contributed to the Supplement 
to the former edition of this work, nearly at the time when 
the concluding volume of the Mécanique Céleste appeared, 
treating on the same subject. But we presume that, on 
a close examination, Dr Young’s mode of investigation 
will be found to be of a far more elementary and intelli- 
gible description than that of Laplace; and not only so, 
but it accords much more closely with the phenomena, with- 
out requiring the aid of certain very questionable assump- 
tions, which are indispensable in the method followed by this 
illustrious foreigner. Indeed, under so many different as- 
pects had Dr Young at one time or another studied the sub- 
ject, that even in his earlier writings are to be found some 
of the speculations on the tides, which have recently been 
advanced as entirely new. But in his time, as he was well 
aware, the real facts recorded and published were so scanty, 
and the rest so uncertain, that he had no proper data on 
which to speculate with confidence. 

Considering how important it must be for the purposes of 
navigation and commerce that the tides should be predict- 
ed with some degree of certainty, it might have been ex- 
pected, that when once Newton had furnished a satisfactory 
mode of explaining in a general way the phenomena of the 
tides, attention would immediately have been directed, in 
the maritime parts of all civilized countries, to obtain if 
possible such an acquaintance with the actual state of the 
tides as might, with the aid of theory, have served for 
predicting them, at least approximately. So far, however, 
were Newton’s speculations from being immediately fol- 
lowed up by extensive and accurate observations in every 
trading port, that during a whole century which succeeded 
to his time, the subject had been most unaccountably ne- 
glected, observations having been made in but very few 
places, and those only during portions of that long period ; 
nor had any proper efforts been made to deduce from 
them so much as the empirical laws of the tides. Thus 
it was only in 1829 that the very general interest which 
is now taken in the subject may be said to have com- 
menced, with Mr Lubbock’s examination of the tide obser- 
vations which are regularly made and recorded at the Lon- 
don docks. The discussion of these he undertook with the 
view of obtaining correct tables for predicting the time and 
height of the tides for the British Almanac. When, how- 
ever, the principal inequality of the tides, the half-monthly 
er semimenstrual inequality, had been determined with suf- 
ficient accuracy for practical purposes, the further researches 
in this difficult problem could not have been so soon under- 
taken, but for the interest felt in the subject by some other 
distinguished men of science, particularly by Mr Whewell, 
and for the pecuniary assistance afforded by the British As- 
sociation. 

The publication of the above-mentioned researches of 
Mr Lubbock in the Philosophical Transactions for 183], 
drew the attention of mathematicians as well as of naviga- 
tors to the subject of the tides; but it was Mr Whewell who 
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aroused more general interest, and, assisted by the Admi- 1 
ralty, engaged the co-operation of observers in various parts “ 
of the world. The subject is well deserving the attention 
and assistance of every enlightened maritime and commer. 
cial nation ; for, to do it justice, the study of the tides ought 
to be pursued in the same manner as that of the other pro. 
vinces of astronomy ; that is, constant and careful observa- 
tions of the phenomena should be made, reduced, and dis. 
cussed, at the public expense, so as both to test the accu- 
racy of the tables already framed, and to supply the means 
of rendering them still more accurate. In this manner also 
any new corrections, and any changes in the elements of 
the old corrections, would be brought into view as soon as 
there were evidence of their existence. Till the problem of 
the tides is thus treated in a manner worthy of its scientific 
importance, and of the promise which it now holds forth, it 
must be regarded as a blot in that system of the national 
cultivation of astronomy, of which our public observatories 
afford, in other departments of that science, such effective 
and magnificent examples. 

Mathematicians have not yet succeeded in referring the 
phenomena of the tides to mechanical principles by rigor- 
ous reasoning; and, considering the difficulties of the sub- 
ject, there is reason to suppose it will be some time before 
this problem can be fully solved. In the mean while we 
have an intermediate type of comparison in the equilibrium 
theory of Daniel Bernoulli, as given in his treatise Du Flux 
et Reflux de la Mer ; for, by modifying the epochs and other 
elements which enter into the formule furnished by that 
theory, these may be made to represent in an approximate 
manner the laws of the phenomena. 

The equilibrium theory supposes, that if the earth were a 
perfect sphere completely covered by water, this fluid would 
assume the same form at any given instant as it would do 
if the forces then acting upon each particle were invariable 
in magnitude and direction. Although our globe, being 
only partially covered by water, does not admit of this sys- 
tem accurately taking place, the distribution of the land is 
such as to allow a closer approximation to it in the southern 
hemisphere than in northern latitudes and on our coasts; 
so that if we further suppose the tide-wave nearly to fol- 
low such a law at the Cape of Good Hope, or in some still || 
more southern region, and that it is thence propagated 
northward along the Atlantic Ocean, and round our island, 
preserving all the while a certain proportion of the magni- 
tude and velocity which it had when first formed under the 
action of the sun and moon ; then, upon these suppositions, 
which are virtually those of Bernoulli, formule may be 
framed which will admit of being adjusted by comparison 
with observation, so as to express the variations in the time 
and height of high water at any given place, if the time 
in which the tide-wave is propagated do not vary. But 
although to a certain extent this equilibrium theory seems 
thus to suggest and express the laws of the various inequa- 


lities of the tides, it must not be rated above its value. It { 
is not the true theory, but a very inaccurate and insufficient { 
substitute for it, which we are compelled to adopt in the 1) 9 
present imperfect state of the science of hydrodynamics. { 


The tides are a problem of the motion, not of the equili- 
brium, of fluids; and we can never fully explain the cir- 
cumstances of the phenomena till the problem has been 
solved in its genuine form. Mr Whewell however thinks it 
is not too much to expect that it may hereafter be rigorously 
shown from mechanical principles, that the form of an irre- 
gular fluid mass constantly dragged along by certain forces, 
shall at every instant resemble the form of equilibrium 
which the forces would produce at some anterior epoch, 
the anterior epoch being somewhat different for the different 
features of the fluid form. If such a hydrodynamical pro- 
position could be established, almost all the facts hitherto 
discovered respecting the tides would be fully explained. 
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In the able article by Mr Lubbock, we have the first 
“securate comparison of Bernoulli’s theory of the tides, 
with the results of observation as deduced from a period 
of nineteen years in the port of London. The results are 
important, not merely as furnishing materials and general 
rules for constructing tide-tables, but also for their genc- 
ral accordance with the theory in question, particularly as 
' regards the semimenstrual inequality. This agreement 
was the more important, as affording the indication of a sort 
of physical connection between that theory and observation, 
- and consequently as justifying such a further examination 
_ of its consequences as might lead to the discovery or sug- 
gestion of such modifications as would conduce to its gene- 
ral accordance with the laws of all the facts observed. In 
, a subsequent discussion of the tides of Liverpool, in the 
Phil. Trans. for 1835 and 1836, Mr Lubbock found further 
' evidence in favour of the sort of law to which we have al- 

ready alluded, and which had indeed been previously sug- 
gested by Mr Whewell in his papers on the tides of Lon- 
don and Liverpool; that by referring the tide, not to the 
) lunar transit immediately preceding, but toa transit anterior 
to the tide by one, two, or more days, the formule: furnish- 
ed by the equilibrium theory of Bernoulli would be brought 
into a very near accordance with the observed ineqnali- 
ties in the heights and times of the tides which are due to 
the changes in the moon’s parallax. This was in some re- 
spects an important step, particularly as affording conve- 
nient expressions for the corrections, since it has been found 
to apply to a considerable extent to all the periodical ine- 
| qualities, and seems to be in conformity with the idea that 
the tides are primarily generated in the Southern Ocean, and 
| thence reach our coasts in the derivative form only. But 
{ in one respect it is not satisfactory ; for even at the same 
place very different anterior epochs are required for the se- 
veral inequalities. ‘Thus, though each formula furnished 
by the theory can be separately adjusted by trial to repre- 
sent generally the results of observation for one particular 
correction at any assigned station, yet since, in the seve- 
ral expressions, the same symbol requires a different value 
for almost every different correction, such formule cannot 
consistently represent the laws of nature; so that Bernoulli’s 
theory, even when thus modified, is quite incompetent to 
assign any physico-mathematical reasons for the adjustments 
in question. ‘Ihe complete solution of the problem would 
) therefore probably require a far more thorough knowledge 
_ of the laws of hydrodynamics. 

Mr Whiewell’s researches, on which he has now publish- 
ed a dozen papers, have been chiefly directed to the three 
following points; first, the motion of the tide-wave at dif- 
ferent parts of the ocean; secondly, the comparison of the 
observed laws at certain places with the theory; and, last- 
ly, the laws of the diurnal inequality of the tide, which 
seem the most intricate of all. His first memoir, entitled 
an “Tissay towards a first Approximation to a Map of Coti- 
dal Lines,” appeared in the Phil. Trans. for 1833. By a co- 
tidal line is meant such as may be drawn through all those 
' points of the ocean which have high water simultaneously. 
The cotidal line for any hour may be considered as repre- 
_ senting the summit or ridge of the tide-wave at that time ; 
meaning by the tide-wave, that protuberance of water upon 
the surface of the ocean which moves along the seas, and 
hy its motion brings high water and low water to any place 
_ at the time when the clevated and the depressed parts of 
the watery surface reach that place. The cotidal lines for 
successive hours represent the successive positions of the 
summnit of this wave; so that if a spectator were detached 
from the earth to perceive the summit of the wave, he 
would see it travelling round the earth in the Southern 
Ocean once in twenty-four hours, accompanied by another 
at twelve hours distance from it, and both sending branches 
into the narrower seas; and the manner and velocity of all 


these motions will be assigned by means of a map of co- 
tidal lines. 
cording to the most simple considerations of the laws of 
fluid motion in open seas and in channels, and by explain- 
ing the circumstances of their convergence or divergence, 
their interference with each other, their retardation in shal- 
low water, and their consequent tendency to sweep around 
the coasts, and to approach them almost perpendicularly ; 
and further, by discussing very carefully al] the materials 
with which nautical surveys and books of navigation could 
furnish him, Mr Whewell was enabled to construct a map, 
which not only represented the general circumstances of 
the tides of the coasts of Britain, but likewise, as he sup- 
posed, of the movement of the great tidal wave from the 
Southern Ocean to the coasts of Europe through the At- 
lantic; as also its progress in the Indian Seas, and on the 
eoasts of New Zealand. 

In order to correct his first approximation to a map of 
cotidal lines, the British Association, at the instanee of Mr 
Whewell, procured a very extensive series of observations 
to be made on the coasts of Britain and Jreland, at 537 
stations of the coast-guard, in June 1834. These were not 
only repeated in June !835, bnt simultaneous observa- 
tions were also made, at the request of our government, 
by the other great maritime powers of Europe and North 
America. The eliain of places of observation extended 
along the coast of North America, from the mouth of the 
Mississippi, round the keys of Florida, and northward as 
far as Nova Scotia; and along the shores of Europe, from 
the Straits of Gibraltar to the North Cape of Norway. The 
number of stations was, twenty-eight in America, seven in 
Spain, seven in Portugal, sixteen in France, five in Bel- 
gium, eighteen in the Netherlands, twenty-four in Den- 
mark, and twenty-four in Norway; and observations were 
made by the coast-guard of this country at 318 places in 
Britain, and at 219 in Ireland. The observers were direct- 
ed to record the times of high and of low water, and the 
height of the surface at each of these times, measured from 
a fixed point. At each place, the differences between the 
time of high water, and the time of a preceding transit of 
the moon, which differences Mr Whewell calls the luni- 


tidal intervals, were taken for the whole series of observa- 


tions. The immense mass of observations thus furnished 
was redueed under Mr Whewell’s directions; and some of 
the results, which are extremely important and interesting, 
have been published in the Phil. Trans. for 1835 and 1836. 
The last of these publications is accompanied by a second 
map of the cotidal lines of the coasts of Europe, and by a 
chart, which shews, by means of a peculiar notation, the 
range, in yards, of the spring tides at the different stations 
of observation. 

Among other remarkable conclusions which have re- 
sulted from these observations, may be mentioncd the rota- 
tory motion of the tide-wave, which, entering the German 
Ocean between the Orkneys and Norway, sends a soutlierly 
detachment along the coasts of Britain, which is reflected 
from the projecting coast of Norfolk upon the north coast 
of Germany, and meets the tide-wave again on the coast of 
Denmark. Owing to this interference of different tide- 
waves, the tides are almost entirely obliterated on the coast 
of Jutland, where their place is supplied by nearly perpetual 
high water. Indeed this must always be the case wherever 
one tide-wave continually arrives about six hours later than 
another, or where more tide-waves successively arrive at 
still shorter intervals. 

Mr Whewell’s second object was to compare the observ- 
ed laws of the tides with the theory, or to propose such 
modifieations of the forms of the theory as would reconcile 
it with observations. In his very ingenious memoir “On 
the Empirical Laws of the Port of London,” he attempts to 
deduce from observation, and from very simple considera- 
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Tides. tions, the character of the formule for determining the es- 
“—-\~— tablishment, the semimenstrual inequality, the corrections 
for lunar and solar parallax and declination, both as affect- 
ing the times and the height of high water. His papers on 
the “Empirical Laws of the Tides of the Port of Liver- 
pool,” and on the “ Solar Inequality and Diurnal Inequali- 
ty” of the tides at the same place, are full of valuable sug- 
gestions, which the subsequent investigations of Mr Lub- 
bock have in some cases very remarkably confirmed and 
extended. Several of the last of Mr Whewell’s papers re- 
late to the constancy of the half-tide level, and the diurnal 
incquality of the heights and intervals of the times of the 
tide. The discussion of the Liverpool observations had exhi- 
bited this last, though under circumstances much less strik- 
ing than those which characterize its appearance at other 
places, as will be noticed more particularly afterwards. 
His first memoir on this subject relates to the diurnal in- 
equality at Plymouth and Sincapore ; at the last of which 
places its magnitude is very remarkable, making a difference 
of not less than six feet in the height of the morning and 
evening tides, and quite sufficient to obliterate, under cer- 
tain circumstances, one of the semidinrnal tides, and ex- 
plaining certain peculiarities in the phenomena which have 
hitherto been considered as cases of interference. 

The researches of Mr Lubbock and Mr Whewell on the 
tides, and their discussions of the observations made at va- 
rious ports, have now reached such an extent as to be dis- 
tributed through ten successive volumes of the Phil. Trans. 
(1831-1840). Some shorter articles have been also pub- 
lished in the Reports of the British Association, and ab- 
stracts in the Philosophieal Magazine and otlier journals. 
Mr Lubbock has besides published a small Elementary 
Treatise on the Tides. Before these gentlemcn took up the 
subject, which they have done with great credit to them- 
selves and advantage to the public, the theory of the tides, 
though little cultivated and little known, was in advance of 
observation. Tide-tables were constructed by unpublish- 
ed rules, which, though generally very imperfect, formed a 
profitable possession to those to whom they were known; 
and the distinctive characters of the tides in the different 
ports of this kingdom, that of Liverpool perhaps excepted, 
were confined to the experience and tact of those who were 
accustomed to use them; but how different is the case at 
present. The rules for the construction of tide-tables are 
not only public property, but are based upon the most ex- 
tensive observations ; laws whose existence was hardly sus- 
pected, are now distinctly laid down; the progress of the 
waves in the most frcquented parts of the ocean is begin- 
ning to be accurately developed; theory, which formerly 
was in advance of observation, though greatly improved in 
those parts of it which do not involve the hydrodynamical 
laws of the ocean, is now greatly behind it ; and such a basis 
of facts has been laid down as may enable the mathematician 
to commence such a series of investigations as may termi- 
nate in enabling some one to give to the theory of the tides 
a form more closely resembling, in the certainty of its pre- 
dictions, the almost perfect theory of physical astronomy. 

Mr Lubbock and Mr Whewell have, among other sub- 
jects, treated at considerable length on the causes of in- 
accuracy in tide records and observations. We shall here 
endeavour to notice the chief of these; and it will serve 
two purposes if we give a popular account of them, in con- 
nection with the principal empirical corrections which these 
gentlemen have found requisite to compensate for the va- 
rious inequalities of tidal phenomena. On comparing the 
times of the tide at different places, as hitherto stated by 
the best authorities, we find very many cases which seem 
quite incompatible with any notion of obvious continuity 
and simple laws prevailing in this class of facts. For in- 
stance, if the time of high water at Plymouth were five 
o’clock, and at Eddystone cight, as usually stated, the 
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water must be falling for three hours on the shore, while jt 1 
is rising at ten or twelve miles distance, and this through a ~ 
height of several feet. It is difficult to conceive how am 
elevation at the one place should not be transferred to the 
other in a much shorter time. In fact, eight o'clock, in 
stead of being the time of high water at Eddystone, is the 
time of slack water, or when the current changes. Thus 
there is reason to think that very many, if not the whole, 
of such inconsistencies have originated in confounding two 
different phenomena, namely, the time of high water, and 
the time of the change from the flow to the ebb current, 
In some cases the one, and in some cases the other, of these 
times has been recorded as the hour of the tide. The time 
of slack water, or of the change of current, only coincides 
with the time of high water very near the shore, and with. Vy 
in its influence, and especially in harbours which have only | 
one opening. The difference between these times is gene- 
rally considerable, and great confusion has arisen from not 
properly distinguishing between them. ‘The persuasion, 
that in waters affected by tides, the water always rises while 
it runs one way, and falls while it returns in the opposite 
direction, though very erroneous, has long been quite ges 
neral. For example, it has been usual to state that the 
time of tide in the British Channel must be three hours 
later in the mid sea than near the shore, because the cur- 
rent continues running eastward three hours after the time 
of high water on the coast. Many instances could be given 
of the perplexities which have arisen from this assumption. 

The times most usually reeorded as the tide-hours for 
different places, are those of the tides on the days of new 
and full moon; which times are often called the establish- 
ments of the places to which they belong, and are supposed 
to regulate the times of the tide on all othcr days of the 
lunation, because the tide is primarily governed by the moon. 
This, however true as a first approximation, assumes that the 
tide always occurs atthe same hour-angle from the moon. 
But the hour of the tide on any day expresses its hour-angle 
from the sun; and as the moon changes her right ascension 
by about forty-eight minutes every day, the observed hour 
of the tide being given on the day of full and new moon, the 
hour-angle from the moon may be different according to 
the time of the day when the conjunction takes place, com- 
pared with the time of the observed tide. Thus, if the con 
junction take place at one o’clock in the morning, and the 
observed tide at eleven at night, the distance of the tide 
from the sun is cleven hours; but at eleven at night the 
moon is to the cast of the sun by her motion in twenty-two 
hours, which is forty-four minutes of hour-angle, and there 
fore the tide is only ten hours sixteen minutes behind the 
moon. But if the observed tide occur at one in the morn- 
ing, and the conjunction at eleven at night, the moon, at the 
time of the tide, is forty-four minutes to the west of the sun, 
and the tide occurs at one hour forty-four minutes. In the 
former case the establishment is forty-four minutes less, in 
the latter forty-four minutes more, than the observation 
of the hour of the tide gives it. If the observed hour of 
tide were six in the evening, and the conjunction occurred 
at one in the morning, the true establishment would be 
5): 26™-; but if the tide be at six in the morning, and the 
conjunction at eleven at night, the truce establishment will 
be 6°. 34™- Thus, an observation of the hour of the tide 
on the day of new or full moon leaves an uncertainty of at 
least 15- 8™- as to the establishment, if we do not take into 
account whether the morning or afternoon tide was observ- 
ed, and at what hour the conjunction or opposition of the 
moon took place. Besidcs, the time of high water may 
often be doubtful to the extent of ten or fifteen minutes, 
from inaccuracy in the observation; and as this error may 
occur in opposite directions at two different observations, 
and may be combined with that of the observation just mell- 
tioncd, we may thus have two establishments, differing above 


. (& hour and a half, and yet collected from observations at 
e same place. 

In the determination of the establishment little aeeuracy 
ito be expected, unless numerous observations be used ; 
ad in this case, the mean of the morning and evening tide- 
urs may be taken, the effeet of the intervals by which the 
;njunetions and oppositions of the moon precede and sue- 
ted noon being supposed to compensate each other. But 
hen the establishment is to be eollected from only a few 
servations, it will be proper to ealculate in each case the 
itidal interval or hour-angle by which the tide is distant 
m the moon. 

The time of high water does not follow the moon’s transit 
‘the same interval at every period of the lunation ; on the 
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us, if the establishment corresponding to the new and 
ll moon be six hours, the time of the high water, when 
moon is one hour from the sun, will be 5: 44™: after 
e moon’s transit; when the moon is two hours from the 
, the time of tide will be 5°: 29™: after the transit; and 
on. When the moon is six hours from the sun, the cor- 
sponding time of high water will again coineide with the 
an, after whieh the lnnitidal interval will exceed the 
an, till the next conjunction or opposition, and then the 
me cyele recurs. Hence if the establishment were col- 
sted from any observation of the tide not corresponding 
the day of new or full moon, it would be liable to an error. 
the establishment were six hours by an observation made 
nen the moon’s hour-angle was four hours, and eompared 
th the time of the moon’s transit, it would appear to be 
# 16™-; but by an observation made when the moon’s hour- 
gle was eight hours, it would appear to be 6": 44™- This 
ference in the results would be avoided by taking the 
le whieh corresponds to new or full moon, or by applying 
P proper correction aeeording to the preeeding table when 
ty other tide was observed. Some authors make this cor- 
ction depend on the day of the moon’s age ; but as this is 
ery inaceurate mode of determining the angular distance 
the sun and moon, the proper way is to make the cor- 
ction depend on the differenee of right aseensions of the 
a and moon, that is, on the time of the moon’s transit 
pressed in apparent time as above. The chance of error 
uld be removed more effeetually by taking the mean of 
the intervals between tide and transit, during a half lu- 
ition, or any whole number of half lunations. 

Although, aeeording to theory, the semimenstrual ine- 
ality of the time depends on the ratio of the foree of the 
on to that of the sun, yet the observations shew it to be 
ferent at different places. The total amount of this ine- 
Wality, that is, the difference between the greatest and least 
itidal intervals, is 95 minutes at Plymouth and 93 at 
istol, which exceed its values at many other places. It 
190 minutes at London and Sheerness, 86 at Liverpool 
id Howth, 84 at Leith, 83 at Portsmouth and Pembroke, 
tat Ramsgate, and only 80 at Brest. Each of these is 
termined from observations so numerous as to be certain 
Wthin a minute or two. We see, therefore, how different 
© mass of the moon would be found to be when dedueed 
bm the observations of different places; so that the near 
Hreement of the mass deduced by Laplace from the tides 
Brest, with the mass obtained from other phenomena, 
list have been merely aecidental ; and this also puts an 
id to all attempts to correet the tables of the tides by 
ans of the mass of the moon. + 

| The semimenstrual inequality of the height of the tides, 
hen compared at different plaees, gives a similar result. 
‘is not, however, the actual amount of this inequality, but 
§ proportion to the mean tide, that is to be taken. At 
Drtsmouth, the mean range of the tide is 12°5 feet; the 
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contrary, this lunitidal interval is sometimes greater and Tides. 
sometimes less than that corresponding to the new and full ~~ 


moon, and is regulated by the distanee of the moon from 
the sun. The difference between this and the mean inter- 
val is called the half-monthly or semimenstrual inequality. 
When the moon and sun are in conjunetion, the ecorre- 
sponding tide follows the moon by its mean interval. When 
the moon is at various hour-angles after the sun, the fol- 
lowing are the mean corrections of the mean interval, ne- 
gative and positive. But the law and magnitude of such 
numbers depend on the relative effect of the sun and moon 
upon the tides: the amount is different at different places, 
and varies with the declinations and parallaxes of the lumi- 
naries. 
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total semimenstrual inequality, or difference between the 
high waters at neap and spring tides, is 2°5 feet; that is, 
only +th of the mean tide. Bunt at Plymouth, where the 
mean tide is also 12:5 feet, the total semimenstrual inequa- 


1 , 
za At Bristol, 


again, where the mean range of the tide is 33 feet, the semi- 


lity is 3-4 feet, and thus the fraetion is 


Ae of the mean tide. 
33 

In tide records, as formerly kept, it is often uncertain whe- 
ther the height marked, mean that of the stream tide, or only 
the high water on the days of new or full moon. 

From the general observations made simultaneously in 
Europe and America in June 1835, it appears that the 
amount of the semimenstrual inequality of the time is very 
different at different parts of the world; and though these 
observations were of too rude a kind to give the amount of 
the differenee, they are sufficient to prove its existenee ; 
especially when eoupled with a reason for the difference, 
namely, that the spring tides being higher than the neaps, 
the tides of the two kinds may travel with veloeities which 
at different places have different relations. Mr Whewell 
conceives that the observations afford evidenee of a loeal 
as well as a general semimenstrual inequality. ‘he changes 
of this inequality are not obvionsly explicable. On the 
coast of North Ameriea, the amount of the difference of 
the greatest and least lunitidal intervals is small, being ge- 
nerally less than 80 minutes, and at Newport as low as 56. 
On the coast of Portugal, at several places, this difference 
is so small as almost to throw doubt on the accuracy of the 
observations. At Pera in Algarve it is only 42, at Lagos 
Bay 24, while at Peniche it is 130. On the greater part 
of the Freneh coast it ranges with great steadiness from 
80 to 100, exeept at the little harbour of Abrevrak, where 
it is 125 minutes. At Torr Head, on the north coast ot 
Ireland, it is 146, and at Raehlin Island 240; but these are 
eases of extreme irregularity. On many parts of the south 
coast of England it is small, heing from 70 to 74, as at 
Exmouth, Weymouth, St Alban’s Head, St Lawrence, 
Swanage Bay, Brighton, and Hastings. 

From the same observations, it appears that the amount 
of the semimenstrual inequality of the height also varies. 
In general, the greatest range is twice or twiee and a half 
the smallest ; but this is so far from being a universal rule, 
that many of the cases which at first seem to agree with it, 
really differ widely when allowance is made for the diurnal 
inequality. Thus, at Mount Desert Island, near the coast 
of America, the whole amount of the semimenstrual inequa- 
lity of high water is about three feet in a tide of thirteen 
feet, thus redueing the smallest range to eleven; but the 
diurnal inequality reduees it further to eight feet. 

If, as is generally believed, the most of the tides be ge- 
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nerated in the Southern Ocean, the tide which is produced 


—~—" under the more immediate influence of the new or full 
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moon cannot, at most places, be that which takes place on 
the day of new or full moon; and in reading the preceding 
sketch of the phenomena, these must not be confounded. 
The latter, however, is that which has commonly been ob- 
served for the purpose of determining the establishment ; 
but it often differs materially from the former, and in the 
tide-records anomalies frequently occur which seem refer- 
able to this difference. It has already been mentioned, that 
the agreement betwcen the empirical laws of the tides and 
the equilibrium theory is much improved, by referring the 
tides to a transit antcrior to their occurrence by two or 
three days. To illustrate this, Mr Lubbock denotes the 
successive transits of the moon (at intervals of about twelve 
hours) by the letters A, B, C, D, E, F; F being the transit 
which immediately precedes, by about two hours, the high 
water at London: and he finds that the laws of the tides 
at London and Liverpool agree best with theory when they 
are referred to the transit B. The tide which reaches 
London at two hours after the transit F, was at Plymouth 
about six hours after the transit E; and as from transit B 
to transit E is about thirty-eight hours, if we refer the 
Plymouth tides to B, we take a transit about forty-four 
hours before the tide. Transits A and C are about fifty- 
six and thirty-two hours anterior to the tide. Nearly the 
same may be said of Bristol. The general result is, that 
the transit B gives the best tables. 

We cannot, however, in this way completely reconcile 
observation and thcory, even as regards the semimenstrual 
incquality. [’rom Mr Lubbock’s researches on the Liver- 
pool tides (Phil. Trans. 1886, p. 57), it appears, that while 
the transit A very nearly reconciles the theoretical and 
observed times, we must take a still earlier transit if we 
would obtain the like agreement in the heights. Nor does 
that selection of a transit which best represents the semi- 
menstrual inequality bring about an agrcement with theory 
in the parallax and declination corrections. Hence, al- 
though there appear to be in the actual laws of the tides 
inequalities corresponding to all those which arise from the 
supposition of the equilibrium tide of an anterior epoch 
transmitted along the ocean to our shores, we cannot so 
assume the epochs to produce all the inequalities at once 
even for the same place. The epoch is of one value for 
the times, of another for the heights; different for the 
parallax correction, and again for the effect of declination. 

The relation between a change in the epoch and the 
semimenstrual inequalities may be examined as follows. 
The successive lunar transits occur at intervals of about 
twelve hours twenty-four minutes of solar time. The 
semimenstrual inequality, both of interval and of height, is 
referred to the solar time of the moon’s transit. The 
height is the same whether it be referred to the transit E 
immediately preceding, or to the transit B a day and a 
half sooner. If the moon moved uniformly in her orbit, 
the inequality of the interval between the tide and tran- 
sit would he the same, whether the tide were referred to 
the transit E, or any anterior one, as B; for the inter- 
val is increased by the constant quantity twelve hours 
twenty-four minutes nearly for every transit that we go 
back. But though the inequality of the interval for any 
given tide would be the same, it would not occupy the same 
place in the table or curve, since it would be referred to a 
different hour of the transit. For example, if the mean 
interval of transit and tide at Bristol referred to E be 7, 
and if, when the moon’s transit is 2>-, the tide be at 8, 
the interval is 6"-, and therefore in this case the inequality 
is minus one hour. If now we refer this tide to the tran- 
sit B a day and a half sooner, the interval of the transit 
and tide will be 6" +. 36. 4 72™-, and the mean interval 
will be 7. + 36>. 4. 72™; and therefore, as before, the 


incquality is minus one hour. But the moon’s transit RB 
taking place at 2: solar time, the transits D, C, B wills 
take place at 1>- 36™., 1». 1 2™-, OF 48™- respectively; and 
therefore the inequality of minus one hour, which was re. 
ferred to the transit happening at 25. when transit E was 
used, is referred to the transit at 0% 48™- when we em. 
ploy the anterior cpoch B. Thus, by referring to an an. 
terior epoch, the whole semimenstrual inequality is shifted 
backward through twenty-four minutes of lunar transit, for 
every step of one transit backwards. This is the mean 
result, supposing the moon's motion uniform, and neglect. 
ing all other inequalities ; on which suppositions nothing 
would be gained or lost in accuracy by the change of the 
epoch. But in the actual case, this mcan result is modi- 
fied by the influence of the other inequalities, which make 
one transit a better epoch than another. 

The tide which comes to the shores of narrow and long 
seas is not immediately produced by the luminaries, but is 
derived from the tide in the main ocean. Its circumstances 
are governed by those of the primary tide from which it is 
derived ; and whatever interval may elapse during its trans. 
fer, it is regulated by the position which the sun and moon 
had at the time when they determined the primary tide. Now 
this time may have bcen one, two, or more days before 
the tide reaches the place where it is observed. Thus the 
tide on the shores of North America and Spain, conform- 
ably with its being supposed to be generated in the South- 
em Ocean, and sent up the Atlantic, seems to correspond 
to the configuration of thc sun and moon at a day anda 
half previous. ‘The tide in the port of London appears to be 
two days and a half old when it arrives. The time spent in 


the transfer of the tide is very different in different parts of \ 
the world, and has not yet bcen ascertained for many me 
places. Butit affects the determination of the establishment , pe 
from observations, in a manner which may be thus explained. br 
If the tide at Loridon be determined by the position of the eq 
sun and moon two and a half days before it occurs, the ton 
moon must then have been more to the west of the sun nort 
by an angle of two hours (her motion in AR in two anda | 
half days) than she is when the tide arrives. Hence the J) bel 
tide which happens on the day of full moon, corresponds the 
to the period when the moon was in AR, two hours west of 
the point opposite to the sun, or ten hours east of the sum 
Therefore, by the preceding small table, the tide is thirty- moc 
one minutcs later than the mean interval between the tide 
and moon’s transit. ‘The tide at London takes place nearly |) cro 
at two o’clock on the days of new and full moon ; and there- 1] an 
fore 1». 29™- is the corrected cstablishment for London. Ln 
The establishment is usually defined to mean the hour tar 
of high water at new and full moon. Mr Whewell calls whi 
this the vulgar establishment. Observations of tides have m8 
most commonly been made with the view of determining } int 
this vulgar cstablishment, which it now appears is nota Dek 
corresponding quantity at different places. The mean of the 
all the lunitidal intervals for a half lunation, he calls the Au 
corrected establishment. Hence the vulgar establishment bot 
seems to be greater than the other by a quantity depend (thy 
ing on what Mr Whewell calls the age of the tide ; namely, tay 
the length of time which has elapsed since its real or theo- jg 
retical origin. This is also what Mr Lubbock, following Ber |) the 
noulli, calls the retard. It is considered as the principal rea- | inh 
son why the greatest tides do not occur on the days of new bof 
and full moon, nor the least at the quadratures, but onc, two, the 
or more days after. Both Mr Lubbock and Mr Whewell 5 ti 
frequently use the term epoch in the same sense as the age + Net 
of the tide, or at least as the time during which any parti- * tH) 
cular inequality has been transferred from the Southern ler 
Ocean to the place of observation. of 
The doctrine of the age of the tide, as thus laid down, ty 
not unfrequently leads to inconsistencies, some of which are i 
only apparent, being referable to the mixture and intef- Ya 


ference of different tides; but another reason for some of 
them, we presume, is, that the luminaries, after generating 
the primary tides, are not, as they are usually assumed to 
be, mere idle spectators of the derivative tides, but often 
eontinue to aet upon them in various ways, aecelerating 
some and retarding others. 

Although the observations make the parallax correetions 
both of height and time vary as the parallax, yet some of 
| the observations do not make the height of the tide itself 
proportional to the eube of the parallax, as theory requires, 
but make it more nearly propertional to the square of the 
parallax, being as the 2°2 power. The deelination corree- 
tions both of height and time are found by observation to 
vary as the square of the sine of the declination, which, ae- 
cording to theory, they should do. 

But the differenee between the tidal phenomena of the 
morning and evening of the same day, called the diurnal 
inequality, is often so eonsiderable, and at some places so 
remarkable, that it is far less perfeetly understood than any 
of the other inequalities, and furnishes, as we shall after- 
wards see, a souree of far greater uncertainty in the de- 
termination of the establishment than any yet mentioned. 
It had not till of late been introduced, and still very spar- 
ingly, into tide-tables. To it, or rather to a want of the 
knowledge of it, are no doubt owing many of the uneer- 
tainties or ambiguities and errors which oecur in recorded 
tide observations. It is of great importance both to the 
theory of the tides and to the purposes of navigation, that 
this diurnal inequality should be fully analysed. Mr Whe- 

ell’s researches have opened a wide field, but here we can 
only notice them in a very general manner. 

Were the earth wholly covered by water, the diurnal 
inequality of the heights of high and low water would de- 
pend on the semidinrnal transits of the poles of the equili- 
ibrium spheroid being alternately north and south of the 
equator. l'or example, if the moon had 20° north deelina- 
ion, the tide spheroid would have one pole in lat. 20° 
orth, and the other in 20° south: and while the earth re- 
olved, a place in lat. 50° north would have the tide whieh 
elongs to these two poles alternately ; and being 30° from 
he one pole and 70° from the other, the two tides would 
De very unequal. On the same prineiples, in northern la- 
itudes the tide which belongs to an upper transit of the 
oon should be the greater (of the two on the same day) 
when the moon’s declination is north: when the moon 
‘crosses the equator, the difference of the two tides should 
vanish ; when she has south declination, the tide whieh be- 
Jongs to her upper transit should be the smaller. The eon- 
| rary (as to greater and smaller) should be true of the tide 


hich belongs to the inferior transit. The diurnal inequality 
ay therefore be conceived to arise from a wave oscillating 
n the direetion of the meridian, and of which the maximum 
ieight comes to each place onee in twenty-four lunar hours ; 
he minimum height arriving, of eourse, at the intermediate 
welve hours. For sueh oscillations the Atlantie and Paeifie 
oth afford the most ample scope. If the time of the maxi- 
faum height of this wave arriving at any port coincide every 
Jay with the time of high water, the alternate high water be- 
ing at twelve hours interval, will be affeeted alternately with 
he greatest and least heights of the diurnal wave; and the 
intermediate low waters will coineide with the mean height 
of this wave, and will not be at all affected. In this ease 
‘there will be a decided diurnal inequality in the height of the 
high water, but none in that of the low water. In like man- 
‘ner, if the time of the maximum height of the diurnal wave 
voineide with the time of low water, the height of low wa- 
ter will be marked with a diurnal inequality, while the height 
But if the di- 
jurnal wave arrive every day at a time intermediate between 
ngh and low water, it will raise both the high and the low 
ater which are nearest it, and will depress both the high 
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and the low water whieh happen in the other half of the 


day. Hence both the high waters taken separately, and —~— 


the low waters taken separately, will be marked by a diur- 
nal inequality ; and this inequality will be greater for high 
water or for low water, according as the time of the maxi- 
mum of the diurnal wave is nearer to the time of high or 
low water. 

There are various plaees at whieh it has long been known 
that there is eommonly a differenee in the morning and 
evening tide of the same day. It is stated by Colepress in 
1668 (Phil. Trans. vol. iii. p. 633), that at Plymouth the 
tides, from about the end of March till the end of Septem- 
ber, are about a foot higher in the afternoon than in the fore- 
noon, and vice versa the rest of the year. But we shall soon 
see that this way of expressing the faet, by speaking of 
evening and morning tides, is quite inaeeurate. The other 
inequalities of the tides having been found to follow the 
laws of the equilibrium theory (although the constant ele- 
ments, the magnitudes and epochs, can be determined only 
by observation), and Mr Whewell having found the diurnal 
inequality very clearly marked in the Plymouth observa- 
tions, he attempted to trace its laws by assuming a similar 
eorrespondenee with the equilibrium theory. The result 
eonfirmed the assumption in a striking manner, the age 
or epoch of this inequality for Plymouth being about four 
days. 

At Sineapore the diurnal inequality of low water is of a 
magnitude whieh eould not have been anticipated, the 
height of the evening and morning tide often differing six 
feet ; although the whole rise of the mean tide is only seven 
feet at spring tides, and the difference of mean spring and 
neap tides not more than two feet. The epoeh at that place 
is about a day anda half. It is a enrions eircumstance, 
that the sun affeets the low water at Plymonth more than 
the high water; and that the moon’s deelination at Sinea- 
pore affeets the low water four times as much as the high 
water, while at Plymouth it affeets it less. 

It is easy to coneeive the diurnal inequality carried a 
little farther than it is at Sincapore, so that at a certain 
stage of it the alternate tides would entirely vanish. This 
is equivalent to supposing the highest low water and the 
lowest high water to have the same height, of whieh exam- 
ples will afterwards be given. 

Captain Fitzroy having caused observations be made at 
King George’s Sonnd, on the south coast of New Holland, 
every half hour for some days, and for a portion of the time 
every quarter of an hour, found that on March 7th and 8th 
1836 there were two very unequal tides, and that on the 
9th and 10th there was only one tide; but a recession and 
return in the high water, whieh had been barely percep- 
tible on the 11th, became more and more marked on the 
12th, 13th, and 14th, so as again to give two tides each 
day. ‘Thus at this plaee it appears to be only at one par- 
ticular period of the semilunation that we have a single-day 
tide. That of Tonquin was referred by Newton to the in- 
terference of two tides which arrive by different channels. 
The great diurnal inequality of Sincapore, which is in the 
same seas, appears to be elearly due to the effect of the 
moon’s deelination; and the determination of' this point, 
and the circumstances ascertained to oceur in the reputed 
single-day tide of King George’s Sound, throw some doubt 
on the explanation just referred to; nor ean this doubt be 
removed till the tides of those seas have been more fully 
observed. 

That this inequality eannot properly be called an excess 
of the evening tide at one season of the year, and of the 
morning tide at another, must now be evident from the 
cireumstanee that the high water at Plymouth is on the 
average five hours after the moon’s transit. Suppose the 
moon to move in the eeliptie, which is her average path 
when the sun’s right ascension is five hours (that is, about 
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Tides. Junc 7), the tide which follows the moon’s transit will fol- 


—~— low the sun’s transit also as soon as the moon is north of 


the equator ; that is, if the diurnal inequality were regu- 
lated by the moon’s place on the same day, the afternoon 
tide would be greatest, and so it would continue till the 
moon was seven hours after the sun, and the tide follow- 
ing the moon would become the morning tide: but at 
the same time the moon would pass to the south of the 
equator, and so the tide following the moon would be the 
smaller. In this situation, therefore, the evening tide would 
be the greater during the whole lunation. ; 

It was only of late that the diurnal inequality of the tides 
began to be attended to as it deserves; for however imper- 
fectly understood, it is no doubt a regular change, consi- 
derable in its amount, and almost universal in its preva- 
lence. It would be easy to adduce many cases in which 
the safety or loss of a ship has been determined by it. 
Though the existence of such an inequality in particular 
places has long been known, its laws have been sadly mis- 
understood. For example, it has been supposed always to 
affect the morning and evening tides in opposite ways, 
which is only an accidental and local expression of its rule. 
In the Phil. Trans. for 1836, p. 57, Mr Lubbock has de- 
scribed how he obtained it for Liverpool ; while Mr By- 
water, who has introduced it into his tide-tables for that 
port, and Mr Bunt into those for Bristol, have also col- 
lected it from observations. But the connection of this 
inequality, as it exists in different parts of the world, was 
nevcr brought into view till Mr Whewell discussed together 
the European and American observations of June 1835. 
The laws which the inequality follows, when thus considered 
on an extensive scale, appear to be very curious, though 
they are still but very imperfectly known. 

In some cases this inequality is most clearly seen in the 
heights of high water, in others in the low water, and in 
some cases it greatly affects the times of both. Mr Whe- 
well exhibited the results of June 1835 in curves, by erect- 
ing a series of equidistant ordinates to represent the heights 
of the successive tides above a fixed point at each place; 
and these curves gencrally showed a series of parallel zig- 
zags (the tides being alternately higher and lower); and 
they were so regular and similar as to prove both the good- 
ness of the observations and the existence of the diurnal 
inequality. ‘This was so remarkable on the coast of Ame- 
rica, that scarcely any exception occurred. Next to this, 
it was conspicuous, especially during a portion of the ob- 
servations, in Spain and Portugal; then on the west of 
France, the coast of Cornwall, and parts of the west of Ire- 
land. In the German Ocean this inequality was obvious, 
but, owing to the mixture of different tides, it was less 
steady and regular. ’ 

Although the diurnal inequality is generally believed to 
depend upon the sun or moon’s being north or south of the 
equator, yet, as we shall afterwards sec, there are cases 
which it seems very difficult to explain on this principle. 
Nor docs the sign of this inequality, as was long supposed, 
depend on the place being north or south of the equator. 
Its maximum corresponds to, but is not necessarily simul- 
taneous with, the moon’s greatest declination ; nor does the 
period of its vanishing everywhere coincide with the time 
of the moon’s passing the equator, but more generally is 
somewhat later. Between periods corresponding to, or 
rather at equal intervals after, two such passages, the in- 
equality increases from 0 to a maximum, and decreases to 0 
again, alternately. The curves which represent the heights 
really exhibit such alternate increasc and diminution; and 
the inquiry naturally occurs, after how long a time does the 
moon’s position show its effect in the diurnal inequality ? 
In the case of Liverpool, Mr Whewell has endeavoured to 
show that this inequality expresses the effect of the forces 
upon the equilibrium spheroid, as they existed six days pre- 
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viously. But this interval is very different at other places, 
and its range is curious. } 
From the general tide observations made in Europe and 
America in June 1835, the results of which have been gi 
by Mr Whewell (Phil. Trans. for 1836, p. 302), it app 
ed that the diurnal inequality on the east coast of Scotlar 
was, during that semilunation, irregular, passing over a tid 
in the middle of the series. This and others of its ano 
lies on the coasts of the German Ocean, appear to show th: 
the waters in that region are affected by the mixture 
different tides. On the east coast of America, the changes 
of this inequality seem contemporaneous with those of the — 
moon’s declination; so that the epoch there is zero. Op 
the coasts of Spain, Portugal, and France, it is successively 
two and three days, which is quite consistent with this epoch, 
being four days on the coast of Cornwall and Devonshire, 
A circumstance not less remarkable in the progress of 
the diurnal inequality is, that it is seen munch more distinetl 
and steadily at somc places, than at others which are 
them 3 nor does it seem easy to assign any rulc which it fol 
lows in this respect. It is very marked, and almost univer 
sal, on the coast of the United States, and was conspicuo 
in the observations of June 1835 in Spain and Portng: 
the west of France, and part of the west of Ireland; y 
at intermediate places it could not be detected. It is la 
on the east coast of New Holland, as we know from Cook’s 
getting his ship off a reef by means of it ; and the north and 
south coasts of Australia appear to exhibit the extreme ¢ 
of it. We might suppose it to affect the whole of the Indian 
Ocean; yet at Kecling Island, in the middle of that ocean, 
it did not decidedly show itself in Captain Fitzroy’s obser- 
vations from the 2d to the 8th April 1836. 
The epoch of the diurnal inequality being different in 
different parts of the world, is a very curious fact, and not ‘J 
easily reconcileable with the notion of a tide-wave travelling _ 
to all shores in succession. In accordance with this view, 
the tide on the shores of America had been considered as 
identical with the almost contemporaneous tide on the coas 
of Spain and Portugal ; nor does it seem easy to imagine tl 
form of the tide-waves, so that this shall not be the c 
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cannot be identical in all respects ; for on the 9th, 10th, and 
11th of Junc 1835, when the diurnal inequality was great 
in America, it was nothing in the west of Europe; and 
the 18th and 19th, when this inequality had vanished m 
America, it was great in Europe. It would seem as if the 
tidal phenomena on this side the Atlantic corresponded t 
an epoch of the equilibrium theory, two or three days later 
than the same phenomena in America; and different kinds 
of phenomena do not seem to travel at the same rate. Thus 
the equilibrium theory, though it may explain the general 
form of the inequalities, cannot give their epochs and amounts 
by any possible adjustment of constants. The notion of the 
progress of the tide-wave from sonth to north in the Atla 
tic is still further involved in difficulties by its appearing, 
from the observations of Sir John Herschel, that at the Cape 
of Good Hope the diurnal inequality showed itself most 
clearly on the 17th, 18th, and 19th of June, that is, as late 
as in Spain and Portugal. ‘The diurnal inequality appears 
also, but not so generally, in the curves which represent the 
times ; nor is this difference always in the same direction. 
Thus on the coast of America, at some places, the afternoon 
tides were later than the mean, and those of the on 
earlier than the mean, for a great part of June 1835, while 
at other placcs the reverse was the case. ; 
From certain tide observations madein the Indian Seas, and 
examined by Mr Whewell, we select the following as striking 
features in those of Surat Roads in the Gulf of Cambay, Go- 
gah on the opposite side of the same gulf, and Bassadore inthe 
Island of Kismis at the entrance of the Persian Gulf. In the 
first two places there is an enormous diurnal inequality 0 
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le heights, amounting sometimes to seven or eight feet. It 
\ppears that this inequality vanishes and changes its sign 
{bout two days after the moon’s declination does so. At 
3assadore there is a very large diurnal inequality of the 
jimes, sometimes exceeding two hours, and sufficient to dis- 
place the tides. Tor instance, about the 23d November 
834, the tide-hour of the forenoon was greatcr by almost 
‘wo hours than that of the afternoon, the former being at 
h. 93m. 4, mM. and the latter at 3: 41™- p.m. What makes 
his anomaly still more remarkable is, that at this place there 
little or no diurnal inequality of the heights, which is a 
ost curious tidal feature, in addition to those already re- 
narked in the Indian Seas. 

From observations made at Petropaulofsk, in the Bay of 
Avatcha, latitude 53° 1’ N., long. 158° 44/ E. in 1827 and 
828, by the Russian Admiral Liitke, and transmitted to 
Mr Whewell, it appears that the high water there is affected 
nits time by a very large diurnal inequality, while the height 
s only slightly affected by an inequality of that kind. The 
height of the surface was carefully observed every ten mi- 
mites, day and night; and when near its maximum, every 
wominutes. This great care and labour, which would have 
been superfluous at most places, was quite necessary in this 
instance; for if the observations had not been thus conti- 
ued, they would not have enabled Mr Whewell to detect 
the very curious laws of the phenomena about to be de- 
scribed. This diurnal inequality of tle time reaches the 
nermous amount of above four hours. Thus tke intervals 
between moon’s transit and high water, on October 11 and 
1251827,were as follows: 55. 38™-., 15. 39™., 5h- 20™., 0b-56™-; 
on June 23 and 24, 1828, they were 7». 9™., 3h. $™., 7). 21™., 
2h. 51™; on October 15 and 16, 1828, they were 5* 13™, 
Qh. Om, 6h 7™, 2h. 46™-; showing an alternate increase and 
liminntion to the extent above mentioned. ‘The greatest 
alternate inequalities of the heights of high water during 
hese series of observations, were something more than a 
foot. But the observations of low water are marked by ad- 
litional features still more curious. For though in these 
he diurnal inequality of the times really appears, it is nei- 
her so large nor so regular as that of high water ; it seldom 
exceeds an hour. The diurnal inequality of the height of 
low water, on the other hand, is much larger than that for 
high water, amounting to three or even four feet; and this 
in a tide of which the whole range rarely exceeds five feet. 
The diurnal inequality is supposed to depend principally 
pon the moon’s declination; and its maxinium and its dis- 
appearance have been found, at most places hitherto exa- 
mined, to follow at a short interval (one or two days) the 
inaximum and the vanishing of the moon’s declination. On 
xamining the Petropaulofsk observations with regard to 
‘this point, we find that the greatest and most regular of the 
diurnal inequalities above noticed (the inequality of the 
jtime of high water and of the height of low water) corre- 
jspond with the moon’s declination; so that the epoch or 
age is zero. On tlie contrary, not only is the epoch of the 
<ther two inequalities, that of the heights at high water and 
of the times of low water, different from that of the preced- 
ing, but they alternate with them, vanishing when the others 
reach their maxima, and showing their maxima when the 
others vanish. ‘This is a very perplexing circumstance ; for 
Vif the diurnal inequality depend upon the moon’s declina- 
‘tion, it is difficult to conceive how its effect upon the height 
of high water and the time of low water should be greatest 
Just when the moon is in the equator, and that the reverse 
_shonld hold in respect to the other two inequalities. 

The tides of Petropaulcfsk show more clearly than any 
yet examined, how the diurnal inequality may be so large 
as to lead to the appearance of only one tide in the twenty- 
four lunar hours. The heights of the high waters are alter- 
nately greater and loss ; as are also, in a still greater degree, 
| the heights of the low waters. Thus some of the high waters 
‘OL. XX1. 
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are depressed, and some of the low waters elevated, till there Tides. 


is little vertical difference between the two. 
of June, the rise from low to high water in the afternoon 
was only eight inches, although the rise in the forenoon had 
been four feet. In the same manner the fall from high to 
low water in the afternoon of June 22 was only two inches, 
and in the forenoon of June 23, only one inch, although the 
intermediate fall in the afternoon of those days was above 
four feet. From 6*- to 8°: on the 24th the surface remain- 
ed stationary. Thus one of the two half-day tides being 
obliterated, we have only one tide in the twenty-four hours. 
It is to be recollected, however, that this takes place only 
at a particular period of each lunation, depending upon the 
declination of the moon. When, therefore, a traveller meets 
with such a phenomenon, if he would pursue his tide obser- 
vations for a few days with assiduity, he would probably 
find the single-day tide resolve itself into the usual case of 
two daily tides. 

The term establishment ceases to be applicable when the 
diurnal inequality affects the time of high water to so very 
large an amount as we have seen it does at Petropaulofsk ; 
because at almost any time of the lunation the interval of 
moon’s transit and high water may vary very much from 
one tide to another, and this uncertainty deprives the esta- 
blishment of all utility in such cases, unless we also take 
into account the diurnal inequality. 

If the usual diurnal inequality at any place be the cffect 
of a tide-wave arriving at the shore once a day and super- 
imposed upon the semidiurnal tide-wave, it is natural to 
ask whether such a mode of representation can be ap- 
plied to the tides now under consideration. Mr Whewell, 
after attempting at considerable length to effect this, ac- 
knowledges that he is fairly outdone by the inequalities 
alternating in their vanishing and maxima, as above de- 
scribed. 

The tides at the Isle of Sitkhoe, latitude 57° 2’ N. and 
longitude 135° 18’ W., exhibit a very great diurnal in- 
equality both in the heights and times. The amount of 
this in the time of high water reaches an hour (30™- posi- 
tive and 30™- negative) ; at low water it is somewhat less. 
The diurnal inequality of the height of high water is two 
and a half feet, at low water its maximum amounted to five 
feet; the greatest rise from low to high water being about 
fifteen feet. In other respects this case is similar to that of 
Petropaulofsk, except that the tides never become single. 
The same communication of Admiral Liitke contained an 
account of the great diurnal inequalities of Port de la Co- 
quille and of Port Lloyd, as also of the establishments of 
several other places in the North Pacific; but, as already 
stated, the term establishment becomes extremely vague, 
and almost unmeaning, when applied to seas in which the 
phenomena of the tides are such as above described. 

From the account of Admiral Freycinet’s voyage, it ap- 
pears that at several places in the North Pacific, the tides, 
as observed in that expedition, exhibit features similar to 
those here noticed. It has often been lamented that so 
few tide observations have been made in distant parts of 
the world; but it is now sufficiently clear, that if, in places 
such as those now noticed, the observations are not made 
with great care, and continued for a length of time, they 
can only serve to mislead. 

The Rev. John Williams, who, from observations conti- 
nued during several years’ residence in the islands of the 
Pacific Ocean, had it in his power to furnish more certain 
information than could be obtained by any transient visitor, 
however profound in knowledge or diligent in research, has 
given a very intelligent account of certain tides in those 
regions in his “ Narrative of Missionary Enterprises in the 
South Sca Islands,” p. 200. It is a fact well known to 
the missionaries, that the tides in Tahiti and the Society 
Islands are uniform throughout the year, both as to the time 
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Tides. of the ebb and flow, and the height of the rise and fall; it 
—~—’ being high water invariably at noon and midnight, and low 
water at six in the morning and evening. ‘The total range 
from low to high water seldom exceeds eighteen inches or 
two feet. Generally once, and frequently twice in the 
year, a very heavy sea rolls over the reef, and bursts with 
great violence upon the shore. But: the most remarkable 
feature in this periodically high sea is, that it invariably 
comes from west and south-west, which is just the opposite 
of the trade-wind. The eastern sides of the islands are 
never injured by these periodical inundations. Mr Wil- 
liams is anxious to call the attention of scientific men to 
this remarkable phefiomenon, whieh he believes to be re- 
stricted to the Tahitian and Socicty Island groups in the 
South Paeific, and the Sandwich Islands in the North. But 
he cannot speak positively respecting the islands eastward 
of Tahiti; but at all the islands he has visited in the same 
parallel of longitude to the southward, and in those in the 
same parallel of latitude westward, the same regularity is 
not observed, but the tides vary with the moon, both as to 
the time and magnitude of the tide, which is the case at 
Rarotonga. He is also anxious to correct the erroneous 
statements of some scientific visitors, particularly of Kot- 
zebue, who asserts that “ every noon the whole year round, 
at the moment the sun touches the meridian, the water is 
highest, and falls with the sinking sun till midnight!” Ac- 
cording. to Captain Beechy, “ the tides in all harbours 
formed by coral reefs are very irregular and uncertain, and 
are almost wholly dependent upon the sea-breczes. At 
Oututaunoa, it is usually low water about six every morn- 
ing, and high water half an hour after noon. ‘To make 
this deviation from the ordinary course of nature intelli- 
gible, it will be better to consider the harbour as a basin, 
over the margin of which, after the breeze springs up, the 
sea beats with considerable violence, and throws a larger 
supply into it than the narrow channels can carry off in the 
same time, and consequently during that period the tide 
rises. As the wind abates, the water subsides; and the 
nights being generally calm, the water finds its lowest level 
by the morning.” 

“ This statement,” says Mr Williams, “ is certainly most 
incorrect ; for not only have I observed for years the un- 
deviating regularity of the tides, but this is so well under- 
stood by the natives, that the hours of the day and night 
are distinguished by terms descriptive of its state: as, for 
example, instcad of asking ‘ What is the time ? they say 
‘ Where is the tide? Nor can the tides, as Captain B. 
observes, be ‘ wholly dependent upon the sea breeze ;’ for 
there are many days during the year when it is perfectly 
calm, and yet the tide rises and falls with the same regu- 
larity as when the trade-winds blow; and we very fre- 
quently have higher tides in ealms than during the preva- 
lence of the trade-wind ; besides which, the tides are 
equally regular on the westward or leeward side of the 
islands, which the trade-wind docs not reach, as on the 
eastward, from which point it blows. But the perfect fal- 
lacy of Captain Becchy’s theory will be still more apparent, 
if it be recollected that the trade-wind is most powerful 
from mid-day till about four or five o’clock, during which 
time the tide is actually ebbing so fast, that the water finds 
its lowest level by six o’clock in the evening; and that in 
Opposition to the strength of the sea-breeze, Captain Beechy 
adds, ‘ that the night being calm, the water finds its lowest 
level by morning ; whereas the fact is, that the water finds 
its highest point at midnight when it is perfectly calm. 
How then can the tides be dependent on the sea-breeze ?” 

Mr Lubbock thinks some of these extraordinary anoma- 
lies may perhaps be accounted for by considering the con- 
tinent of South America as a dam, preventing the derived 
tide-wave from flowing freely into the Pacific from the great 
Southern Ocean. 
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Owing to the tide-wave which enters the German Ocean 1 
by the north coast of Scotland, not reaching the mouth of’ 
the Firth of Forth at the same time with the other tide. — 
wave which comes through the Straits of Dover, iN 
frequently four, and sometimes six tides a day, observed in 
the upper part of the Firth of Forth. These pre 
are most conspicuous about the time of spring tides, and 
gradually decrease till the neaps, when they vanish altos 
gether. For the particulars, we beg to refer to the Re. 
ports of the British Association on Waves, by Sir John 
Robison and Mr Russell. But so long ago as the year 
1750, peculiarities had been observed in the tides of the 
Forth, as described by Wright in the Phil. Trans. for that 
year. 

When a tide-wave arrives at the mouth of a river, it en.; 
ters in a manner similar to that of a derivative tide into atida 
narrow sea; and though there are generally some features _ 
peeuliar to each river in the entrance of the tide-wave, it 
afterwards assumes a direction at right angles to the cur- 
rent, and advances regularly up the stream. If the chan. 
nel gradually narrows upward like a funnel, the height of 
the tides will be increased by this convergence. Where — 
the width is nearly uniform, the tide will gradually die away, 
and still more rapidly if the channel spreads out. In the — 
Amazons the tide continues to ascend for several days 
against the stream, and is still sensible at 200 leagnes 
from its mouth. Seven or eight tides, with intermediate 
low waters, follow in continual succession up this mi 
river. Something similar takes place in the St Late 
the tides reaching 432 miles up the main channel to a point 
between Montreal and Quebec. Among other plausible 
reasons to account for the tide not ascending the Missis- 
sippi, its crookedness has been assigned as a very sufficient 
one. But the best of all reasons seems to be, that there 
is next to no tide in the sea at its mouth: the total rise 
there being only about eighteen inches. When the tide, 
on entering a river, is made to rise greatly by the contr 
tion of the channel, the part of the water so affected may 
be abruptly terminated on the inland side, owing to the 
depth and quantity of the water on that side not admitting 
of the surface there being immediately raised by means of 
transmitted pressure. <A tide-wave thus rendered abrupt 
has a close analogy with the waves whieh curl over, and 
break on a shelving shore, and is called a bore. In many 
places it occurs in such magnitude as to produce great 
noise by the violent intestine motion of the water. Though 
it appears to travel with great rapidity, it in fact moves 
more slowly than the tide-wave under any other circum 
stances. ‘The bore which enters the Severn is nine feet 
high ; that in the creek of Fundy is said to be still higher 
In the Garonne this phenomenon takes place near Bor 
deaux, and is called there the Mascaret ; at Cayenne it 8 
ealled the Barre. It occurs on a grand scale in the river 
Amazons, at the junction with the Arawary, having there a 
face twelve or fifteen feet in height, and producing a noise 
which may be heard at two leagues distance. The Indian’ — 
of the neighbourhood call it Pororoca. Ships are often ex- 
posed to considerable danger from the bore, especially in 
the more shallow parts of a river, and near the shore. ; 

The range of the tide, that is, the height of high —, 
above low water, is very different at different places, and isthe™® 
affected by circumstances which it is often very difficult to 
analyse. It is however clear that the configuration of the 
coast exercises a very considerable influence upon the 
amount of this range, according as it makes the tides com —_ | 
verge or diverge. Thus the range is very much increasedin || 
deep in-bends of the shore, which are open in the direction 
of the tide-wave, and gradually contract like a funnel, such 
as the Bristol Channel, the Gulf of Avranches, the Bay of St ' 
Malo, and the Bay of Fundy, where sometimes it very con- 
siderably exceeds seventy feet, some say 100. On the con 
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rary, the tide is much diminished at promontories under 
ertain circumstances. Thus at the south-east point of Ire- 
and (at Arklow, Glynn, and Cahore) the greatest range is 
ot more than three feet, while at a little distance along 
she coast each way it becomes twelve or thirteen feet ; and 
‘his small amount of the tide on one sidc of the channcl is 
he more remarkable, because it is just opposite the enor- 
nous range which occurs in the Bristol Channel, amount- 
ng at Chepstow to sixty feet. The smallness of the tide 
n the middle of wide oceans, as at the islands of the Pacific, 
vhere it amounts only to two or three feet, affords no proof 
hat this would be the amount on a globe entirely covered 
vith water; for the interruption produced by the continents 
ntircly modifies the direction, height, or other circum- 
ances of the general tide. This interruption will dimi- 
ish, and in some cases entircly obstruct, the original tide- 
vave; and when a derivative tide does enter the oceans in 
uestion, it is diffused over so wide a space that its height is 
sreatly reduced ; so that in the same manner as the tides are 
ugmented by convergence, they are diminished by diffu- 
on. 

Mr Lubbock and Mr Whewell seem to have adopted the 
ost promising mode of advancing our knowledge of the 
ides. ‘This is to examine the laws which can be collected 
om observations, taking so great a number of these that 
he effects of all accidental causes may disappear in the ave- 
agcresults. The collection registered at the London docks, 
nd first discussed by Mr Dessiou under the direction of 
Mr Lubbock, afforded an admirable opportunity for such an 
xamination, since it included 138,073 observations, and a 
eriod of nineteen years, from January 1, 1808, to Decem- 
ver 31, 1826, But it is very unlikely that the discussion, 
iowever systematical, of observations at any one place, 
hould exhibit clearly the true principles of the theory; and, 
esides, with respect to the phenomena of the tides at Lon- 
on, they are in some measure masked by a curious com- 
ination of circumstances, namely, by the mouth of its river 
cing in a sort of inland sea, and at a part of an island turn- 
d away from the side against which the tide-wave impinges, 
nd so situated, too, that the progress of the tide round the 
ne end of this island occupies about half a day more than 
hat round the other. These two tides, being thus of dif- 
rent ages, and meeting ncar the month of the Thames, 
ust affect the character of the tide at London. It will no 
oubt require the accumulation and discussion of many 
urge collections of observations at various placcs to put us 
1 the certain possession even of the empirical laws of the 
henomena; and whether or not this be the only practi- 

ble way of arriving at the true theory, it is at Jeast that 
9 which, founding our expectations on the past history of 
cience, we may look with most hope. When we consider 
¥€ enormous accumulation of observed phenomena and 
‘upirical laws which preceded the discovery of the true 
rinciples of the celestial motions, we may reasonably sup- 
‘ose that we are only at the outset of what is requisite to 
btain the same success with regard to the tides. It is 
hereforc to be wished that such additional observations 
jay be made and discussed as may most speedily lead to a 
omplete and scientific knowledge of the subject. 

The object, in examining a large collection of observa- 
‘ons, being to ascertain the manner in which the positions 
nd distances of the heavenly bodies affect the time and 
eight of the tide, the mode of proceeding is to examine 
ow these two quantities depend upon the right ascension, 
eclination, and parallax of the sun and moon, and upon 
ther astronomical elements, should such be required. The 
jtean time of high water will be found to be affected by 
1equalities depending on the elements just mentioncd ; and 
/Ne law and amount of these inequalities for any particular 
lace may be collected from obscrvations made there, with- 
“ut any reference to theory, provided the observations be 
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sufficiently numerous, and their circumstances sufficiently Tides. 
varied. For it was in this manner that the greater inequa- ““-~v—" 


lities of the moon’s motion, the variation, the evection, and 
annual equation, were detected by observation, long before 
the celestial motions were referred to their true causes. 
Indeed, in the history of science, the instances seem to be 
comparatively few in which the general laws of the pheno- 
mena have been pointed out by the theory, before they had 
been gathered, at least approximately, from observation. 
The laws thus empirically obtained, besides serving for pre- 
dicting the tides, may be used either as tests of the exist- 
ing theories, or as suggestions for the improvements of 
those portions of mathematical hydraulics on which the 
true theory may be expected to depend. This, besides, is 
the way in which we are most likely to‘discover how the 
theory must be applied. 


The best mode of obtaining from a considerable series of Reduction 
tide observations, at the same place, the establishment and of the ob- 
age of the tide, which are the principal elements nec@esary *°F vations. 


for constructing tide-tables of the time for any particular 
place, appears to be that which was employed by Mr Lub- 
bock and Mr Whewell. The times of high water are ar- 
ranged according to the half-hour of the moon’s transit on 
the day of the tide. Thus, all those tides which took place 
when the mcon passed the meridian between 0° and 0®- 30™- 
apparent time, are put in one class; all those when the moon 
passed between 05 30™- and 1". in another class, and so on. 
‘The mean of all the times of transit in each class is taken, 
and the mean of the lunitidal intervals, or those between the 
times of transit and high water. We have thus a series of 
times of transit, with the corresponding lunitidal intervals. 
The interpolation for other times is most easily performed 
by means of a curve drawn on paper, ruled into small 
squares. The times of transit being laid down as abscisse, 
the lunitidal intervals are erected as ordinates, and a curve 
is drawn approximating, as far as a regular form will allow, 
to the points thus found. This curve gives the intervals 
for any times of transit, and a table may be constructed by 
means of it. A similar course is followed for the heights ; 
but for this and various particulars, we beg to refer to the 
Philosophical Transactions. 

It has hitherto been usual, in discussing tide observa- 
tions for obtaining from them the Jaws of the phenomena, 
to procced upon the supposition that a series of several 
successive years was requisite, in order that the accidental 
irregularities might be comipensated in the means of the 
observations, and the effects of the lunar inequalities thus 
come clearly into view. But in the Phil. Trans. for 1838, 
p- 231, Mr Whewell has shown that the laws of the phe- 
nomena, and the effects of the inequalities, may be deduced 
with considerable exactness from shorter series of observa- 
tions; for example, from those of one year. He conceives 
that such an investigation will be of value in several ways. 
If the principal elements of tide-tables for each particular 
place can be obtained with moderate accuracy from short 
series properly discussed, the formation of such indepen- 
dent tide-tables for different places and timcs will become 
far less laborious, and may therefore be expected to be far 
more commonly practised. This will be a great advan- 
tage, not only because the tide-tables will thus become 
dettcr, but also because several important questions may 
thus be settled ; for instance, whether and how far the Jaws 
of tide phenomena change from place to place, and from 
time to time. But it is besides desirable to compare the 
results of short series with those of long ones, in order to 
appreciate the practical accuracy of our tide-tables. If, 
for instance, the mean of nineteen years gave a very exact 
rule for the effect of lunar parallax, while each single year 
deviated widely from this rule, it would be clear that the 
individual observations must be commonly affected by 
casual irregularitics considerably greater than the parallax 
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Tides. correction; and therefore the practical accuracy of the tables 
—~-—" would be very little improved by introdueing into them 
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table. 


the parallax correetion. But Mr Whewell has shown that 
the general law and the approximate amount of the parallax 
correction may be traeed in the observations of a single 
year; and that thus the tables are rendered practically as 
well as theoretically better by such a correction being 
employed. The same is true, though less conspicuously, of 
the correction for lunar declination. 

Although the establishment and mean range of tide were 
known or given for every several port, yet no general 
tables have yet been framed, which, even with the help of 
those data, would equally apply to the computation of the 
several times and heights of their tides. So extremely im- 
perfect is the present state of the general theory, that each 
place still requires to have its own particular tables for this 
purpose. Mr Lubbock has constructed auxiliary tables from 
which both the timcs and heights may be computed for Ply- 
mouth, Portsmouth, Sheerness, London, Pembroke, Bristol, 
Liverpool, and Leith, and the times for Brest and Howth. 
The hydrographer royal, Captain Beaufort, has actually com- 
puted and published the tide-tables to that extent for all 
those places, with the addition of the time for Ramsgate. 
Mr Lubbcek’s tables are also used for computing the tide- 
tables of the British and the Nautical Almanacs. With re- 
gard to the aceuracy of the tide predictions so computed, 
Mr Lubbock says they will sometimes, though rarely, deviate 
an hour from the observed time of high water, owing to ac- 
cidental canses. Generally, however, they may be depend- 
ed on to within ten minutes; and it should be reeolleeted 
that it is diffieult to ascertain within five minutes the instant 
of high water, the fluctuations of height being then so very 
minute that the water is said to hang. The predicted 
amount of the height is liable to still greater uncertainties; 
which is the more to be regretted, because disastrous effects 
often arise from unexpected and unusually high tides, which 
are occasioned by storms and reduced atmospheric pressure. 

Tolerably accurate tide-tables have long been published 
annually for London, and still better for Liverpool. But 
it has been the practiee in this country to form tide-tables 
for other places, merely by taking the time which is stated 
in the London or Liverpool tables, and, if necessary, to add 
or subtract some constant quantity, according to the piace. 
Even without this alteration the Liverpool tables have 
been generally used for the whole of the west coast of 
England. But tables are published, professing to give the 
hours at most of the principal ports of England in parallel 
columns, the times for different places having constant dif- 
ferences. ‘Thus the hour of high water at Plymouth: is 
stated as always 1". 55™- later than the hour in the same 
half day at London, although they belong to different tran- 
sits. The like may be said of the American Almanac, 
which in a similar manner professes to predict the tides for 
a. great many places. Nor does the British Almanac or 
Edinburgh Almanae follow a more correct course. Indeed 
the tides in the latter have as yet been computed from the 
obsolete rules of Laplace. The assumption of a constant 
differenee in the tide-hours at different places is by no 
means correct, as we might expect it to be from consider- 
ing how the tide is transmitted from place to plaee, and as 
it appears to be from observation. 

Aceording to Mr Lubbock, the great obstacle to perfec- 
tion in calculations or predictions of the tides, consists in 
the fluctuations of the establishments. Suppose. the esta- 
blishment to change a minute per annum, and that, having 
determined it froin all the observations of twenty-one years, 


we employ it in calculations of the time of high water f 
the eleventh year, and compare the calculated times wit 
the observed, they will not be affected with any constant 
error; but if we calculate for the twenty-first year, the 
calculated times will have a constant error of ten minutes, 
Similar remarks apply to the height. If the channel be. 
come deeper, the tide-wave travels with greater velocity, 
and the high water happens sooner. T['rom a very ancient 
tide-table diseovered by Mr Yates, and copied by Mr Lub- 
bock into the Phil. Trans. for 1837, p. 103, it would ap: 
pear that the tide at London had formcrly been fully an 
hour later than at present. The argument or entry of th 

table is the day of the moon’s age, which runs up to thirty 
days. The tide-hour on the first day is 3" 45™-; and with 
a daily increase of forty-eight minutes, it occurs just at 3% 
on the thirtieth day.!. But Mr Lubbock finds that the esta. 
blishment of the port of London has been subject to changes 
even within the present century 5 and he notices the diff. 
culty of predicting the time of high water with certainty, 
unless these changes can be accounted for. The high wae 
ter appears now to be nearly as late as in 1804; in 1821 it 
was fully ten minutes earlier. The removal of the Old 
London Bridge appears to have affeeted neither the time 
nor the height of high water ; but it has made the low wa. 
ter sink about eighteen inches more than formerly. The 
following table shows the establishment of the port of 
London, and mean height of tide when the moon’s transit 
occurs at 04+; in other words, the mean time and height 0 
tide at new and full moon from 1802 to 1835; supposing 
the moon’s horizontal parallax 57’, and declination 15°. 


Year, ' Establishment. Height. {; Year. |Establishment.| Height. | 
lw ais ms Feet. ho om. Feet. , 
1802 2 "39 21°90 1819 1 57:1 2220 | 
1803 2 61 22°14 1820 1 56-7 22:38 | 
1804 2 v4 22°42 1821 1 565 22-51 | 
1805 ® Ae Q2°17 1822 1 57°8 22°35 ' 
1806 | 2 63 92-1) 1823 a | 22°48 | 
1807 2 0-9 22°15 1824 1 57:9 22:51 | 
1808 2 Ase 22°07 1825 aE 22°43 4 
1809 2 ed 22°39 1826 2 29 22-40 | 
1810 | 2 4:2 a2'o1 1827 1 59-9 22°38 
1811 2 08 22°43 1828 1 59-9 22°66 
1812 2 00 22°48 1829 1 59-9 22°60 
1813 1 58:7 22°30 1830 1 56-7 22°56 | 
1814 1 59°8 22°33 || 1831 1 596 22-53 
1815 | 1 598 22:19 | 1832 | 2 25 | 21057 
1816 1 58-5 22:34 || T8d0 a "53 22-26 | 
1817 1 57°2 22°31 || 1834 are? 22-28 | 
1818 1 57:0 22°40 | 1886 2 4:4 22-20 | 


In 1832 none of the lower portions of the Old London 
Bridge, which obstructed the natnral flow of the tidal waters, 
was removed excepting two piers; and in the a 
year almost the whole of that structure was cleared awa 
as regarded the masonry and starlings, although the cou 
of the river was far from being completely cleared, ve 
portions still remaining a foot or two above low-water mark, 
and which were finally removed in 1834. 

Hitherto no care has been taken to specify to which tran- 
sit of the moon the tide at any place is referred, and various 
mistakes have originated in this want of precision. It seems 
desirable that some conventional agreement were adopted 
upon this point. Mr Lubbock has employed the transit 
which precedes a given high water at London by about two 
days three hours, and which, according to the notation al- 
ready described, he terms transit B. If transit A, whiel 
occurs about twelve hours and twenty-five minutes sooner, 
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? On this however we have to remark, that since the mean lunation consists of little more than twenty-nine days and a half, almost half 
the number of new moons would occur on the thirtieth day; so that, although the table had been in every other respect correct, it would not 
make the mean time of “ flod at london brigge” on the day of new moon to have exceeded 3. 26™., Flamsteed, in 1683, made it just 3. 
tables were the first which gave the time of the tide for the moon’s lower transit, or twice a day. 
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e preferred, he does not object. This latter transit cor- 
iesponds in syzygy to the average interval. At this period 
1 | ¢the moon's age, the lunitidal interval changes rapidly, 
yhereas the height of high water is stationary ; so that it 
; impossible to determine directly and with accuracy, how 
ong, after a given transit, the highest tide takes place. 

From Mr Lubbock’s examination of the progress of the 
’ de-wave, the vulgar establishments of the following places 


quality amounting to six or seven inches, the height-of the Tides. 
mean water being greatest when the moon’s transit is at “~~” 
65 and least when it is at 12" The immediate cause of 

this is, that the semimenstrual inequality of low water is 

greater than that of high water at Plymouth. The rcsult 

of one year’s observations made at Dundee is, that the half- 

tide level is constant within 1-5 inch, except at eleven and 

twelve o’clock, when it deviates two inches on a tide of 


e, at fourteen feet. At any rate, Mr Whewell’s scheme of tak- 
h. m. ing the half-tide level as a standard must be an immensc 

| RBar 52. «te sessseeee 3 48, reckoned from transit D improvement on the old system, in which the heights of 
| lymouth dockyard......... DO) ROE atid, MOR. Biden D buildings and mountains are refcrred to the level of the sea, 
| SS ae Se: ee eee eee oe high or low water mark. The heights of spring or 
| | >embroke actrees: Che dy cece... tte. eee DD neap tides, although not subject to so much uncertainty, are 
1 Mboerol, Cumberland Gates, 7 15, ..............c0ceeseeeseee D also quantities too vague to be used with propriety as stand- 
ERALIMITEED OUT wise coves vee Wo By. eat. cate ase Sn .. Ds ards of reference. 
| Memeepool dock..........11 25, 00... we, se,.c oe £8 DB It had been long observed by the people about Stock- Influence 
. Pamemoutlh, dockyard......1k, 40) ....d0c....ssoccscescesaeds D_ hohn, that when the water in the harbour, which is an in-°f #tmo- 
ie 0.) cee Ost. Preaiges atvg ssesesseeeeee ED det of the Baltic Sea, subsides so as to allow the waters ate ss 
, wagon docks..........60.5. 1 57, sree. oe eee eee eee reeeeeees F the Malar Lake, which has almost the mean level of the li. ‘tiie of 


From this it is evident that the establishments of ports as sea, to have free exit, the air is clear and dry; but when the sea, 


iven in various works, often very inaccurately, are besides 
eferred to different transits of the moon without distinc- 
ion, thereby creating great confusion. 

' Hence also it is found that the tide arrives at 

Days. h. m. 

rere 


4, a1 
ortsmouth......1 12 21 ees transit B, when the moon 
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+ aba is in syzygy. 
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sondon Docks..2 3 16) 
10 that the tide takes twenty-three hours forty-nine mi- 
utes in travelling from Brest round the north coast of 
vcotland to the London docks. We are deficient of in- 
wmation with respect to the course of the tide-wave in the 
acific Ocean ; and even on our own coasts the number of 
laces of which the establishment is accuratcly known is 
robably very small. The tide takes about twelve hours 
a procecding from the Cape of Good Hope to Cape Blanco ; 
rence it reaches Brest in about four hours. The crest of 
te tide-wave thus travels over the open oeean with im- 
lense rapidity, and gives rise to a slow current, with which, 
owever, it must not he confounded. 

At the instance of Mr Whewell, the British Association, 
‘ith the view of ascertaining what surface ought to be taken 
s the permanent level of the sea, caused a Icvel line to be 
arried with great accuracy from the north shore of Somer- 
etshire to the south shore of Devonshire ; and the position 
f this line has been fixed, so as to be recognised at any 
iture time, by means of marks at Axmouth, at East Quan- 
ockshead, at Stolford, and at Portishead. ‘This line has 
jso been referred to the sea at its extremities; and the ob- 


yervations show that the mean between the heights of high 


ind low water coincides, at least very nearly, at different 
laces, as well as at the same place at different times. 

hile the difference of the levels of low water at Axmouth 
n the English Channel, and Wick Rocks on the Bristol 
hannel, is not less than twelve feet, the mean water at 
hose two places coincides in levcl within a few inches. 
Against these conclusions, Mr Thomas has, in the Philoso- 
hical Magazine for August 1840, alleged varions facts, which 
‘e have no means of testing or deciding upon. ‘To one part 
owever there scems a more serious objection than any that 
e has stated ; for though we should think the mean watcr 
ery likely to be nearly constant everywhere, it cannot be 
llon the same level if there be perpetual high water at 
ome places, as Mr Whewcll himself alleges. 

rom six years’ observations made at Plymouth, it ap- 
ears that the height of mean water is constant from year 
© year within two or three inches. It appears also that 
te mean water for each fortnight has a semimenstrual ine- 


the reverse occurs, or the sea flows into the Malar, wind 
and rain are likely soon to follow. This phenomenon was 
investigated by N. G. Schulten, who, after he had ascer- 
tained the truth of the popular belief, and compared it with 
the corresponding state of the barometer, explained it at 
considerable length in the Transactions of the Royal Aca- 
demy of Stockholm for 1806, by referring it to opposite 
changes taking place simultaneously in the atmospheric 
pressure at Stockholm and in that at some considerable 
distance. The increment of pressure at the onc place tend- 
ing to depress the water there, just when the decrement of 
pressure at the other allows the water to rise, and the to- 
tal pressure over the whole ocean being supposed constant, 
a tendency to equilibrium will result. Schulten’s explana- 
tion, of which we suppose this to be the substance, is em- 
barrassed with some irrelevant considerations ; but there can 
be no doubt that it at the same time involves the true prin- 
ciple. His ideas, although well known at Stockholm, have 
not in other countries met with the attention they deserve. 
Some years ago they received a confirmation from M. Daus- 
sy, who, without being aware of Schnlten’s researches, has, 
from his own observations made at- Brest, deduced the ef- 
fects dne to the changes of atmospheric pressure. Some 
account of these, accompanied by barometric tables, has 
been published ( Connaissance des Tems for 1834, and An- 
nales de Chimie, tome Ixii.), and clearly exhibits the con- 
nection between the phenomena in question. 

Mr Lubbock verified the same fact both at Liverpool and 
at London. At Liverpool he found the water rise eleven 
times as much as the barometer falls: and therefore the 
range of the barometer being three inches, the correction 
due to changc in the atmospheric pressure may there amount 
to thirty-three inches. At London the water rises seven 
times as much as the mercury falls, and hence the range of 
the correction therc is about twenty-one inches. On the 
coasts of Cornwall and Devon, Mr Walker found, that in 
ordinary cases a change of one inch in the barometer cor- 
responds to sixteen on the height of the sea; but that in 
very sudden changes of pressure, one inch of mercury cor- 
responds to twenty of sea-water. This last has becn ac- 
counted for by considering that a sudden impulse given to 
the water would cause a rise or fall in the manner of a wave, 
beyond that strictly due to mere change of pressure. But 
this would at best hold good near the time of such change; 
and Mr Lubbock has remarked that it is somctimes very 
difficult to distinguish between the effects of pressure and 
those of the wind. Both wind and pressure may require to be 
attended to, especially where tide observations are continued 
during only a limited period. From the facts above stated, 
it would rather seem that the more confined the situation, 
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the less is the effect of change of pressure; though this 
But since the effects 
of variations of pressure do not accurately follow the in- 
verse ratio of the specific gravities of water and of mercury, 
it is doubtful if the tides and these effects be independent 
of each other. 

The effects of wind on the level of the sea do not seem 
to have been much attended to; but Mr Lubbock has 
collected some important facts regarding its influence on 
the Thames. During strong north-westerly gales, the tide 
in the port of London marks high water earlier than other- 
wise, and does not give so much water, while the ebb tide 
runs out later, and marks lower ; but upon the gales abat- 
ing and the weather moderating, the tides put in and rise 
much higher, while they also run longer before high water 
is marked, and with more velocity of current, nor do they 
run out so long or so low. The reason assigned for all this 
is, that the strong north-west winds drive the sea along 
the Dutch coast, through the Straits of Dover, and conse- 
quently away from the mouth of the Thames; so that the 
tides during north-west winds are always much higher 
(producing frequently ruinous flooding) on the Dutch than 
upon the English coast. A south-westerly gale generally has 


‘a contrary effect, and an easterly one gives some water ; 


but the tides in all these cases always improve the moment 
the weather inoderates. This is the opinion of those most 
competent to form one from their daily experience, and is 
no doubt correct. The subject is one of considerable im- 
portance as regards the accuracy of which tide predictions 
are susceptible, and merits further inquiry, in order to 
ascertain if possible the error which may be expcctcd for a 
wind of a given force and direction. 

The progress of the tide-wave in most places must obvi- 
ously be liable to be disturbed by great storms. Thus, 
during a violent hurricane, January 8, 1839, there was no 
tide at Gainsborough, twenty-five miles up the Trent, a 
circumstance unknown before. At Saltmarsh, only five 
miles up the Ouse from the Humber, the tide went on ebb- 
ing, and never flowed, till the river was dry in some places; 
while at Ostend, towards which the wind was blowing, con- 
trary effects were observed. It has been supposed, that, 
owing to the sheltered situation of the port of London, the 
great undulations produced by the winds will be less sen- 
sible there than on the coasts of France, as, for example, at 
Brest. But it should be recollected, that if the tide at Lon- 
don come from the Atlantic, the irregularities felt at Brest 
will equally tend to affect it at all those places which it 
subsequently reaches. 

In the Phil. Trans. for 1838, p. 249, there is a particular 
description of a very complete machine, by Mr Bunt, for 
registering, in a continuous form, the rises and falls of the 
tides, or their height for any instant of time. ‘The prin- 
cipal parts are, an eight-day clock, which turns a vertical 
cylinder revolving once in twenty-four hours; a wheel, to 
which an alternate motion is communicated by a float rising 
and falling with the tide, in an almost close chamber, and 
connected by a wire with the wheel, which is kept con- 
stantly strained by a counterpoise; and a small drum, on 
the same axis with the whecl, which by a suspending wire 
communicates one eighteenth of the vertical motion of the 
float to a bar carrying a pencil, which marks a curve on the 
cylinder, or on asheet of paper wrapped round it. The lead- 
ing principle is obviously the same with that which Mr Keith 
first applied to the register thermometers and barometers. 
Various tide-gauges on similar principles have been con- 
structed by others, particularly by Captain Lloyd, Mr Mit- 
chell, and Mr Palmer, and are descrioed in previous vo- 
lumes of the Philosophical Transactions. 

Hitherto the phenomena of the tides have to a certain 
extent been referred to the equilibrium theory, the actual 
elevation of the waters being conipared with the clevation 


which the moon would produce if the earth and moon were 7 
both at rest. But on account of the interruption of the 
land, the general motion of the waters ot the ocean cannot 
conform to this theory, or admit of a fluid elevation re. 
sembling that of the equilibrium spheroid following the 
moon from east to west, except in some parts of tlie southern 
hemisphere. The Pacific, the largest ocean of all, has very 
small tides in its central parts; and at its eastern shore, near 
Cape Horn, the tide-wave runs from west to east, although 
there is apparently nothing to prevent its following the usual 
course. From such considerations, viewed in connection 
with various tide observations on the eastern and western 
sides of the Pacific and of the Atlantic, Captain Fitzroy 
(Voyage of the Adventure and Beagle, vol. ii. appendix, 
p- 279) has been led to propose a considerably different 
theory, in which the tide of each large ocean is considered 
to be nearly as independent of the tides of other waters as 
if it were a lake. The central area of each ocean is further 
supposed to be occupied by a lunar wave oscillating so ag 
to keep time with the moon’s transits, and having its mo- 
tion kept up by the attraction of that luminary acting at 
each return. From the skirts of this oscillating centr 
area, tides are supposed to be carried on all sides by free 
waves, the velocity of which would depend upon the depth 
and local circumstances of the sea; and thus the littoral 
tides may travel in any direction, while the oceanic tides 
near the centre of the oscillating area may be small, or ma 
altogether vanish. Such we take to be the substance of 
this theory, as explained, with some improvements, to the 
Cambridge Philosophical Society, by Mr Whewell. —— 
observations, as that gentleman has remarked, can be of 
little use in deciding upon such a theory. More light would 
be thrown upon it if the rcal forms and positions of the 
tidal lines could be ascertained for the shores of the Pacifie. 
With this view it is desirable that numerous and connect 
ed observations were made on the eastern shores of Aus. 
tralia, the Indian Archipelago, the Philippine Isles, the Loo 
Choo Isles, and those of Japan. But we suspect that 4 
magnitude and peculiarities of the diurnal inequality in 
some of those regions would throw great difficulties in the 
way of determining the cotidal lines, if they even admit of 
them at all. 

Some of the facts which Captain Fitzroy considers most 
difficult to be reconciled with the theory which deduces 
tides in the Northern Atlantic from the movement of a tide- 
wave originating in the Southern Ocean are, Ist, the com- 
parative narrowness of the space between Africa and Amen- 
ca, with the certainty, that the sea is neither uniformly nor 
excessively deep in that space, and the trifling rise of the 
tide, not only upon each nearest shore (where it does = 
exceed four or five feet), but at Ascension Island, wher 
the highest rise is not quite two feet; 2dly, the absence 
of any regular tide about the wide estuary of the river 
Plata, the situation and shape of which seem so well dis- 
posed for receiving an immense tide ; 3dly, the flood-tide 
moving towards the west and south along the coast of Bra- 
zil, from near Pernambuco, to the vicinity of the river 
Plata ; and, lastly, the almost uniformity of the time of high 
water along that extent of the coast of Africa which reaches 
from near thc Cape of Good Hope to the neighbourhood of 
the Congo. | 

Against the supposition that a tide-wave travels south- 
ward along the west coast of America, are the facts, that 
the flood-tide impinges upon Childe and the adjacent outer 
coast from the southward of west; that it is high water 
within half an hour of the same time at Cape Pillar and at 
Chilée, including the intermediate coast ; that from Valdi- 
via to the Bay of Mexillones (differing 18° in latitude), there 
is not an hour’s difference in the time of high water; ta 
from Arica to Payta, and fron: Panama to California, the 
times change gradually as the coast trends westward; ané 
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at from forty to sixty north latitude, high water takes place 
j one time. 

In about 55° south latitude is the only zone of ocean 
hich could follow any thing like the law that would go- 
rn its undulations if the globe were wholly covered with 
ater. In other zones (taking about ten degrces in lati- 
ide as the breadth of a zone), it is high watcr, generally 
yeaking, at one side of an ocean near the time it is low 
@ the other. In oceans about 90° wide, this happens very 
arly ; but as the width diminishes, so do the times of high 
ater at each side approach; and as the width increases 
pyond 90°, as in the case of zones of the Pacific, the times 
high water still approach, in consequence of the tendency 
high water simultaneously at opposite sides of the globe. 
Along the cast side of the Atlantic, from the Canary Isles 
| Scotland, it is high water within an hour of four o’clock 
} the salient points of the coast; and if the opposite 
ast were straight, like that of Chili, and uninfluenced by 
rivative tidcs or by currents, we might expect that it 
puld be high water there at about 7*-, allowing that the 
e-wave moved as it is found to do generally. But it is 
h water at about 1*- from 30° to 40°, the times incrcas- 
z northward from 40° N. to the Bay of Fundy, and also 
reasing southward from 50° N. to that bay, where the 
es probably rise highcr than in any other part of the 
mid. This sequence of times, each ending in about 43° 
, the adjacent gulf-stream, and the exccssive accumula- 
n of water, show that we cannot there expect to find 
ta for tidal rules. In that quarter it is evidently a mark- 
exception, caused by the conflux of at least two primary 
es, two dcrivatives, and a powerful current, aided by the 
uliar configuration of the land. On the west coasts of 
land and Scotland, the hour of high water is from 5 - to 
|; on the coast of Labrador, it is from 10": to 11+ in the 
ine parallels. The meridian distances are from three to 
ir hours ; but as we approach the parallel of 60° N., the 
brthern Ocean and Davis Straits open, which probably af- 
pt the tide between Ireland and Labrador. 

The Indian Ocean appears to have high water on all 
ses at once, though not in the central parts at the same 
ne. Thus, it is high water at the north-west extremity 
Australia, on the coast of Java, on that of Sumatra, at 
ylon, at the Laccadiva Islands, at the Seychelles, on 
> coast of Madagascar, and at Amsterdam Island, at 
n; but at the Chagos Islands and Mauritius it is high 


IDESWELL, a market-town of the hundred of High 
ak, in the county of Derby, 160 miles from London. It 
n a lofty situation, and takes its name from a well near 
which, like the sea, ebbs and flows at intervals, rapidly 
wet, but slowly in dry seasons. It is an ill-built placc, 
ha large old church, and has a market on Wednesday. 
ie inhabitants amounted in 1821 to 1543, and in 1831 to 
DB. ; 
TIDORE, one of the Molucca Isles, in the Eastern Seas, 
put twenty-one miles in circumfcrence, situated on the 
st coast of Gilolo, three leagues south of Ternate, from 
ich it is separated by a safe channel, with good anchorage 
Jr the town. It is mountainous towards the centre; the 
buntains are high, and generally covered with clouds; and 
p lower country is well watered by streams which flow 
im the elevated ground. It is populous, and formerly 
htained twenty-five mosques. The Mahommedan faith 
#perally prevails. The island was first visited by the Spa- 
Mirds under Magellan. Here they formed a settlement in 
#21, and in 1527 they were driven out by the Portuguese. 

1607 the Dutch arrived in those seas, and soon aftcr ex- 
led the Portngnesc ; from which time till its capture by 
 Inglish, it remained in their hands. The sultan was 
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water at about 9", and at the Keeling [sles about 11". It 
is to be observed, that the various tide-hours above men- 
tioned are meant to be in Greenwich time. 

High water taking place within an hour of the same 
time all along the east coast of Africa, shows that the rise 
of the sea or tide-wave there moves westward or east- 
ward, and the times of high water at the islands are further 
confirmations ; for the wave is at Chagos and at the Mau- 
ritius three or four hours before it is high water on the 
African coast. The Keeling time shows that thcre the 
water rises longer, in consequence of that part of the ocean 
being affected by the advancing swell of the Pacific. 

Such is the substance of a few of the ingenious statements 
which Captain Fitzroy has advanced in favour of his 
theory ; for we have not room for one fourth of them, and 
they do not readily admit of abridgement. He seems 
however to proceed upon the supposition that the moon 
could keep detachcd oceans of any dimensions in a state of 
perpetual oscillation ; whereas it is easy to conceive oceans 
of exceedingly different dimensions, and yet not so much 
as one of which the moon could make oscillate to an extent 
deserving the name of a tide, or in fact produce in it any 
motion which would both continue till, and have the proper 
direction at, the next transit; because the times of oscillation, 
which naturally belonged to these oceans, might neither be 
equal to the intervals between the lunar transits, nor yet have 
any other ratio or relation to them which would tend to con- 
tinue the movement. Some of Captain Fitzroy’s reasoning, 
it is true, seems to imply that without any previous oscilla- 
tion in the water, a single transit of the moon could produce 
a sufficient tide; and should it be able to effect this, which 
is very improbable, the above objection would rather be ap- 
plicable to that theory as explained by Mr Whewell. The 
circumstance however of the tide-hour varying but little 
along a great extent of coast, instead of arguing much in 
favour of the new scheme, is quite in conformity with the 
principles upon which Mr Whewell has laid down his cotidal 
lines. But whatever may be the merits of Captain Fitzroy’s 
theory, we have some doubts if it has much novelty to re- 
commend it; something very similar having been proposed, 
and rather more systematically, by Dr Young, considerably 
above thirty years ago (Natural Philosophy, vol. ii. p. 343) ; 
and he has also comprehended it in an improved form in 
the theoretical part of the present article, more particularly 
in the fourth section. (EB. E. E.) 


at one period a very considcrable potentatc, but was entirely 
under the power of the Dutch, who elevated or deposed 
sultans according to their pleasure. Thc island carries on 
a considerable trade with New Gninea, Gilolo, the north- 
ern islands, and the Chinese. In 1579 Drake arrived at 
Tidore. Long. 127. 25. E. Lat. 0. 45. N. 

TIGA, a small island in the Eastern Seas, near the north- 
west coast of the island of Borneo. Long. 112. 14. E. Lat. 
6..25e0N. 

TIGRIS. This large and celebrated river, which flows 
along the boundaries of the Turkish and Persian empires, 
has its rise in the mountains of Armenia, about fifty miles 
to the north-west of the valley of Diarbekir, and fifteen 
to the east of the source of the Euphrates. It derives its 
ancient Persian name of Tir or Teer, the arrow, from the 
swiftness of its stream, its average rate being about seven 
knots an hour. Not being within the rangc of the periodi- 
cal rains, its waters begin to rise in April, with the melting 
of the winter snows in the mountains; its second rise takes 
place in the beginning of November, with the setting in of 
the winter rains. The spring inundation is however the 
greatest, and it is then only that a complete inundation 
covers the land, and that by the conflux of the waters of 
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the Tigrisand the Euphrates. Bagdad stands like an island 
in the midst of a wide ocean. ‘To the annual overflowing 
of these two streams the country is indebted for its fertility. 
The Tigris is not navigable above sixty miles beyond Bag- 
dad for vessels of more than twenty tons burden; though 
the intercourse is stil] maintained much higher up, by a kind 
of float called a kelek, which was used in ancient times, and 
which carries both passengers and merchandise, chiefly corn 
and copper, from Mosoul to Bagdad. It is singularly well 
adapted for its purpose, consisting of a raft in the form of 
a parallelogram. The trunks of two large trees crossing each 
other are the foundations of its platform, which is composed 
of branches of osier twigs ingeniously fastened to the stemis 
below. To this light bottom are attached sheep-skins filled 
with air, and on these the floor is laid. These vesscls are 
floated down to Bagdad with the current, where, after their 
cargoes are disposed of, they are taken to pieces and sold, 
it being impossible to return with them against the stream. 
Between Bagdad and Korna the Tigris is about 200 yards 
wide. At the latter place it joins the Euphrates; and the 
united stream, under the new name of Shat-el-Arab, falls 
into the Persian Gulf. This river was particularly famed 
in antiquity; and many of the greatest cities, as Nineveh, 
Scleucia, and Ctcsiphon, were built upon its banks. The 
Tigris and the Euphrates, thongh they rise within fifteen 
miles of each other, soon separate, and running parallel, 
but at a greater distance, enclose the extensive province of 
Algesira. At Bagdad they again approach within thirty 
miles, and afterwards separate, forming the rich district of 
Trak Arabi. F.) 

TIGUIL, a river of Kamtschatka which falls into the 
Penjinskaia gulf. On its banks is the fort of Tiguilskoi, 
the strongest in the country, where a Russian garrison is 
maintained, to keep in awe the wild tribes of the country. 

TILBURG, a city of the Netherlands, in the province 
of North Brabant. It has been only of late years raised 
from the class of towns to that of cities. It stands on the 
river Lay, in a healthy district, chiefly flourishing by the 
extension of its manufactures, which provide fine broad 
cloths, casimeres, common cloths, beavers, and military 
cloth. In 1833 it contained 11,726 inhabitants, most of 
of them adhering to the Romish church. 

TILBURY, a village of the hundred of Barnstap!e, in 
the county of Essex. It is only remarkable for the strong 
fortifications constructed there to command the course of 
the river Thames. It contains a regular work, which can 
be surrounded by water, and has more than 100 cannon, 
from twenty-four to forty-eight pounders, directed towards 
the stream. It is nearly opposite to Gravesend in Kent, on 
a bend of the river. Near it are the vestiges of the canip 
formed by Queen Elizabeth at the time of the expected in- 
vasion by the Spanish Armada. The population in 1821 
amounted to 249, and in 1831 to 276. 

TILLOTSON, Joun, archbishop of Canterbury, was the 
son of Robert Tillotson of Sowerby, in the parish of Halifax 
in Yorkshire, clothier ; and was born there in the year 1630. 
He studied at Clare Hall, Cambridge, and in 1651 became 
a fellow. In 1656 he left the university, in order to become 
tutor to the son of Edmund Prideaux, Esq. of Ford Abbey in 
Devonshire. He was afterwards curate to Dr Hacket, vicar 
of Cheshunt, in Hertfordshire. In 1663 he was presented by 
Sir Thomas Barnardiston to the rectory of Ketton or Ked- 
dington, in the county of Suffolk; but was the next year 
chosen preacher to Lincoln’s Inn, when he procured Ketton 
to be bestowed on his curate. He was greatly admired in 
London for his sermons; and in the same year was chosen 
Tuesday-lecturer at St Lawrence’s church, where his lec- 
tures were frequented by all the divines of the city, and by 
many persons of quality and distinction. In 1666, he took 
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the degree of D. D. at Cambridge; in 1669, was made 
bendary of Canterbury ; in 1672, was admitted dean of 
cathedral ; and three years afterwards, was made a pre 
dary of St Paul’s cathedral. In 1679, he became acqu 
ed with Charles carl of Shrewsbury, whom he conve 
from popery ; and the next year he refused to sign the dl 
of London's address of thanks to King Charles IL. for 
agrecing to the bill for excluding the duke of York. 
1683, he visited the unfortunate Lord Russell when u 
condemnation, and attended him in his last moment. 
the scaffold. In 1689, he was installed dean of St Pa 
made clerk of the closet to King William and Queen 
and appointed one of the commissioners to prepare matt 
to be laid before the convocation, in order to a comprehe 
sion of all Protestants, as well dissenters as churchmen 
but this attempt was frustrated by the bigotry of those mem- 
bers of that body who refused to admit of any alteration 
things confessedly indifferent. In 1691, Dr ‘Tillotson, 
withstanding the warmest remonstrances and entreaties. 
his part, was consecrated archbishop of Canterbury, 
four days after was sworn one of the privy council; 
majesties always reposing an entire confidence in his pr 
dence, moderation, and integrity. In 1694, he wass 
with a palsy, of which he died in the 65th year of his 
He was interred in the church of St Lawrence Jewry, whi 
a handsome monument is erected to his memory. Th 
learned and pious divine, while living, was greatly inveigh 
against by the enemies of the revolution. After his des 
there was found a bundle of bitter libels which had be 
published against him, on which he had written witl 
own hand, “ I forgive the authors of these books, and 
God that he may also forgive them.” It is remark 
that while this truly great man was in a private statio 
always laid aside two tenths of his income for charitable 
uses. One volume in folio of Dr Tillotson’s sermons} 
published in his lifetime, and corrected by his own | 
They were translated into French by Barbeyrac. Those 
which were published after his death by his chaplain Dr — 
Barker, form two volumes in folio, the copy of which was 
sold for 1.2500. This was the only legacy he left to} 
family, his extensive charity having consumed his year 
revenues as constantly as they came to his hands. 
William however gave two grants to his widow; the first 
of which was an annuity of L.400 during the term of her 
natural life, and the second of L.200 as an addition to the 
former annuity. Tillotson wrote some other works be 
his Sermons; and also published Dr Barrow’s Works, 3 
Bishop Wilkins’s Principles and Duties of Natural Reli 
as well as a volume of that prelate’s Scrmons.! 
TILLOUTA, a town of Hindustan, province of Bak - 
and district of Rotas, pleasantly situated on the north-west 
bank of the river Soane. Long. 84. 15. E. Lat. 21.48: 
TILSIT, a city of East Prussia, in the governme 
Gumbinnen, the capital of a circle of its name. Its 
on the river Memel, where the Tilse falls into that st 
It contains three churches, a hospital, 860 houses, @ 
12,800 inhabitants, who conduct manufactories of 
goods, hosiery, and gloves, and have many distilleries 
breweries. ‘The trade is considerable. At this plac 
empcrors of Russia and France met on a raft in the mid 
of the river, and concluded, in 1807, the peace which beats 
the name of this town. Long. 21.49. E. Lat. 55.4.3 
TIMAAN, or Timoan, a small island, high and W 
situated off the east coast of the Malay peninsula. 1 
are several other smaller islands lying to the west 
Tong. 104 >. E. Lats 2) S20 IN. 
TIMAHET, a town of Hindustan, in the nizam’s ter 
tories, in the province of Beeder, fifty-four miles south-wee 
from Ilyderabad. Long. 78. 27. E. Lat. 16. 30. N. 
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THE term “ timber” is applied to wood of sufficient size 
0 be adapted for building purposes, whether it be standing 
the forest or after it is felled. Whilc the timber forms 
) portion of the growing tree, it is distinguished as “ stand- 
ng timber ;” when felled, it is called “ rough timber.” Af- 
er the rough log is converted, that is, sawn into the forms 
rwhich it appears best adapted, the various conversions, 
s the produce is called, are designated according cither to 
eir shape or their dimensions, as sided timber, balk, thick- 
puff, plank, or board. ‘These several terms will be advert- 
d to in a more advanced portion of this article, where they 
ill either be defined or incidentally explained. 
Timber is of such incalculable value as the material for 
ne constriction of our fleets, and it ministers also so 
igely and in such numerous forms to our evcry-day 
ants, that it is not surprising the best means for its suc- 
essful cultivation should have occupied much of the atten- 
n of enlightened horticulturists; while it is certainly a 
ubject of much wondcr, and has been occasionally one 
musing no little anxiety, that the maintenance of an ade- 
uate supply should be almost wholly left to accident, and 
at it conscquently should be greatly neglected. 
The species of timber which are chiefly used for build- 
ig are oak and fir. Our supply of fir is for the greater 
art drawn from abroad, as the climate of Great Britain 
pes not appear to be favourable to the growth of the 
est varietics of this species of timber; but with oak the 
se is different. There is no doubt that England was 
‘iginally, almost from one extremity to tlie other, covered 
ith forests, in which the oak predominated ; and _per- 
aps the best oak in the world is indigenous to England. 
e learn from the Doomsday-Book, that even in the 
ign of William the Conqueror, timber was so plentiful 
vat the woods were not valued according to the quantity 
anding in them, nor according to the quantity which might 
eannually felled. In fact, the woods, as timber, were com- 
watively valueless, and their worth was estimated by the 
mber of swine which could be supported by the acorns. 
.t present the produce of oak from our forests is not in 
hy adequate proportion to the demand for it; and we are 
pliged to resort to foreign markets for this nseful tim- 
er, or for substitutes. This is to be regretted, because 
ndoubtedly it is very desirable that we should be indepen- 
ent of other nations for our supplies of so important a com- 
onent of our naval supremacy; and it is the more desir- 
dle, because in gencral the substitutes which we are able 
) procure are not equal in quality to the produce of our 
n soil. The oak of Great Britain is, for ship-building 
pecially, superior to most timber which we can thus ob- 
in. The reason that the maintenance of the supply of 
ik timber does not mect with the attention which is re- 
tired by the demand for it, evidently is, that although the 
mand is present and urgent, the advantages to be derived 
y any attempt to provide a supply are too prospective to 
2mpt the cupidity of individual speculators. ‘The home sup- 
ly is therefore almost wholly left to be provided by those 
*ho have a hereditary intcrest in the produce of the soil, 
1¢ great landholders. ‘There are, itis true, large tracts of 
ind which, as royal forests, are available for the services of 
Ae state; but it is only within a recent period that sufficient 
tention has been paid to planting them, while the enormous 
emand for oak timber during the late long naval war had 
ompletely exhausted the stock which was previously grow- 
gupon them. It may not be deemed irrelevant to state 
1€ extent of this forest-land; at the same time premising, 


at there is much of it which is but ill adapted for the 
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growth of good timber. 


sioners of Lands Revenue. It states the extent of the land 
in which the timber belongs to the crown in each of the 
forests to be :— 


Acres. R. P, 

Dine) Y aig Oeste, . «0: incavisiaciacisns naataamsisiegt, 22 made 
‘se oa re ae ee 
Aliceholt and Woolmer............ ven, odie 1 .chk 
Vi lewd es. ccgivessae cones steaniyss “S00 .3. 32 
NS an ae ree er ee) 
UTC OO oes sami escwiesnosx-nacensececene | elle cman 
CO a a ne ee eo a ae) 
SMITA ccural. cammatensattin die nae sintatineasll sei aed Ub 
eS a ry re ee 
Sulehay Walk in Rockingham Forest 860 3 23 
115,594 0 34 


“ Of which total quantity about 70,000 acres are fit for 
the growth of oak timber.” The Report also gives a state- 
ment, which we shall quote, as forming a criterion, founded 
on authority, to judge of the produce of forest-land: “ If 
700 acres, or +35, of this land were enclosed and planted 
every year, until the whole 70,000 acrcs shall be completed, 
they will, if kept under proper management, furnish a per- 
petual supply of at least 35,000 loads of oak timber annu- 
ally, from the time that the first planted trees arrive at 100 
ycars growth.” ‘Table V. will give a good idea of the enor- 
mous consumption of timber which is entailed upon us by 
the extent of our navy. It may also be observed, that since 
the alterations in the systcm of registry at Lloyd’s, mer- 
chant-ships consume nearly as much timber in their con- 
struction as ships of war of similar burthens. 

The effect of the gradual destruction of the forests is a 
question of a speculative nature; a question too specula- 
tive, and involving consequences too far distant from our 
own time, to admit of discussion in this article: still it may 
be thus casually adverted to, because it is not a stretch of 
the imagination to suppose the time must arrive when the 
forests which furnish the present supplies will be exhausted 
by the unceasing and increasing demand upon them, and 
by the rapid spread of population. But a very few years 
have passed since it was comparatively easy to procure fir 
trecs from the north of Europe, of sufficient size to make top- 
masts for the largest classes of men of war. Now there are 
no trees from thence to be purchased which will make such 
topmasts. Until about thirty-five or forty years ago Riga 
inch-masts were to be obtained as large as twenty-five inches 
in diametcr. At that time, from the increased difficulty in 
procuring them, Canada yellow-pine sticks were substituted, 
which could then be got with ease as large as thirty inches 
in diameter; but now it very rarely happens that a stick 
of larger diameter than from twenty-five to twenty-seven 
inches is imported, and even this timber of these sizes is 
gradually becoming more scarce. Until lately timber of 
sufficient scantling to make stern-posts for the largest 
ships was to be procured; now such logs are not in the 
market. 

The first English writer on timber was the cclebrated 
Evelyn, who published his “ Sylva, or Discourse of Forest 
Trees,” in 1664. This book still continues one of the 
standard works on the subject in our language. In 1774 a 
new edition of it, with most extensive notes, and also en- 
gravings of the trees mentioned in the text, was published 
by the celebrated Dr Alexander Hunter of York. The 
last edition with these notes was published in 1825. In 

20 


The following account of these ‘limber. 
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Timber, France the two celebrated philosophers Buffon and Du Ha- 
—\— mel have both devoted a great portion of their useful lives 


to the investigation of the physiology of timber, and their 
writings on the subject have long been the text-books of 
arborists. In modern times the phenomena of the growth 
of plants have occupied the attention of many men, some 
of whom have eminently distinguished themselves in this 
particular branch of natural history, and to whose works 
we shall have occasion to refer in the course of this article. 
The master-mind, however, in these researches, and the 
one whose indefatigable labours have left but few of the 
mysteries of vegetable physiology undeveloped, is Mr 
Knight, who was for several years president of the Horti- 
cultural Society, and whose valuable papers on the growth 
of plants in the Philosophical Transactions leave little scope 
for further investigation on several of the most important 
questions. 

Botanists divide plants into two classes ; exogenous, which 
are those that increase in their growth by an annual acces- 
sion of matter externally ; and endogenous, which are those 
that increase in their growth by an annual accession of mat- 
ter internally: therefore in exogenous plants the exter- 
nal parts are the younger ; and in the endogenous it is, on 
the contrary, the internal parts which are of the latest 
growth. It is almost entirely of the exogenous plants that 
we shall have occasion to treat in this article, the whole of 
the timber trees classing under that head. 

The horizontal section of the stem of a plant of this de- 
scription shows the perfect or heart wood occupying the 
central and larger portion of the area of the section. This 
wood must evidently, from what has been already stated, 
be of the oldest growth in the centre of the tree, and 


the several concentric layers must be younger in propor- 


tion to their distances from this centre. Around this per- 
fect wood there is seen a concentric belt of yet younger 
growth; so young as not yet to have attained to the ma- 
turity of the perfect wood. This belt is called the albur- 
num or sap-wood; around it is another concentric belt, 
called the liber ; and this again is enclosed in the bark, or 
cortical substance, the liber forming an internal coating to 
the bark. The centre of the heart-wood is occupied by the 
pith ; and there is a communication between the pith and 
the bark, that is maintained by what are called the me- 
dullary rays, which, as their name expresses, radiate from 
the pith, in the centre of the perfect wood, to the external 
coating of the tree, the bark. The outer covering of the 
bark is sometimes called the epidermis. 

We shall now proceed to describe, in a general manner, 
the process of the growth of the plant, and the gradual for- 
mation of these several portions. The germination of the 
seed is a mystery of nature yet undeveloped ; but when the 
seed has germinated, and the existence of the plant has 
commenced, the labours of physiologists have enabled us 
to trace the various processes by which its increase is ef- 
fected. Mr Knight has related, in the papers which we have 
already mentioned as having been published in the Philo- 
sophical Transactions, a series of most conclusive experi- 
ments made by him, in order to ascertain the course of the 
sap, the manner of its deposition, and the method of its in- 
fluence on the growth of the tree. He removed a ring of 
bark about half an inch in breadth, from a number of trees, 
and compared the growth of these trees with that of others 
not so treated. This was done early in the spring. The 
effects were, that although the branches shot, and the parts 
above the incisions in the incised trees did not appear to 
suffer, there was no increase in the parts below the incisions; 
and that while the upper lips made considerable advances 


jane : : ‘ : 

. ¥ his experiment is continually making on a far more extended and therefore more conclusive scale, in the removal of the whole of the 
ark excepting the liber, from the cork oak, Quercus Suber, which takes place once in about eight or ten years, not only without injury, but 

‘with actual advantage, to the tree, which vegetates with increased luxuriance. 


towards establishing a reunion, the lower lips of the wounds 1} 
remained without alteration. In the course of the summ 
the wood from which the rings of bark had been stripped, 
became dry and lifeless to some considerable depth beneath 
its surface, and several buds made their appearance below 
the incisions. In those trees in which a shoot produced by 
oneof these buds was suffered to remain, the parts of the stem 
below the shoot very soon began to increase in size, while 
the part between the shoot and the annular incision still re- 
mained so nearly stationary as to be, in the autumn, almost 
a year’s growth less in diameter than the part of the stem 
above the incision. Mr Knight varied these experiments 
in many different ways, but in every case he found the re. 
sult to be the same; that is, those parts of the stem and 
branches which were above the incisions, and had a com- 
munication with the leaves through the bark, increased ra. 
pidly ; while those below the incision scarcely grew at all, 
but remained with little perceptible change, until a new 
communication was obtained through the bark with the 
leaves of a shoot from some bud below the incision; 
increase of the timber thus evidently depending upon the 
growth of the leaves. 

These experiments were so far conclusive as to establish 
that the current of sap which ran upwards from the roots, 
was not impeded in its passage by the annular incisions and 
the removal of the belt of bark ; but that it was probabl 
the downward current which was interrupted, and also that 
it was this downward current by which the annual increase 
of the tree was effected. By a series of experiments with 
coloured infusions, Mr Knight traced the upward current 
through the pores of the wood beyond the annular he | 
in the bark, and found that it had neither ccloured the 
nor the sap between it and the wood. He traced the 
loured infusion along the leaf-stalk into the leaf, through 
series of vessels ; and he observed another series of vesse 
which were conveying a colourless fluid in an opposite di 
rection, that is, out of the leaf. He traced this second se- 
ries of tubes downwards, and found that they entered 
inner bark, and, without having any communication 
the tubes of the wood, descended through the inner bark fi 
the very extremities of the leaves, apparently to the points 
of the roots. Mr Knight considers that there are two seri 
of these descending tubes, one of which forms the new an- 
nual layer of alburnum, and the other the new annual layer 
of internal bark. It thus appears that the sap is conveyed — 
upwards through the pores of some part of the wood, into 
the leaves, and that when there, probably by its exposure 
to light and air, and by the evaporation which takes place 
it undergoes some peculiar process of elaboration which’ 
it for contributing to the sustenance and growth of the tree. 
It also appears that the canse of the growth is the deposi- 
tion which takes place in the downward passage of this pet 
fected sap. The sap, after this curious preparation inthe — 
leaves, is called cambium. : wl 

The same persevering physiologist then pursued his it- 
vestigations a step farther. He took trees, and not only 
removed a ring of bark, but also a ring of the younger woo 
to such a depth as to cut through and remove the whole 0 
the alburnum. These trees did not exhibit the slightest 
symptom of vegetation in the ensuing spring ; which 
evidently proved that the ascent of the sap had been pre- 
vented, and also that it had been prevented by the removal 
of the alburnum ; for the previously-mentioned experimen 


had shewn that the removal of the bark was not attend | d 
with such an effect.) » i a 
It is the generally received opinion that the ascent of J | 
the sap through the alburnum is the reason that this || 
\t 
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nally becomes perfect wood, in consequence of the de- 
sition of matter which then takes place, and fills up its 
yres; so that the rationale of the process appears to be, 
“Yat the sap of one year deposits nourishment, in its up- 
ard passage, which strengthens the sap-wood or alburnum 
‘previous years ; that then, after being elaborated in the 
aves, it becomes cambium, and in its desccnt adds bulk 
bth to the alburnum and the bark. It must however be 
served, that there is not in timber .any appearance of 
gradual change from alburnum to perfect wood. On 
e contrary, in all cases the division is most decided ; 
e concentric layer is perfect wood, the next in succes- 
on is alburnum. Mr Knight gives it as his opinion, that 
towards the conclusion of summer, the true sap, that is, 
ye cambium, simply accumulates in the alburnum, and 
us adds to the specific gravity of winter-felled timber, and 
creases the quantity of extractive matter.” He says he 
as “reason to believe that the true sap descends through 
e alburnum as well as through the bark; that is, that the 
aperabundance of true sap is there deposited, and enriches 
e upward current of aqueous sap, or the sap of the ensu- 
ig spring.” In confirmation of this, he tested the ascend- 
'¢ current of spring sap, extracted from the trunks of trees 
various heights, and found that the specific gravity in- 
eased with the height, and that the taste also very sen- 
bly altered. He argues from the foregoing facts, that by 
ding trees in the spring, and suffcring them to grow un- 
the ensuing winter, the wood above the girdling would 
le increased in specific gravity. In one experiment, in 
hich the belt of bark had been abstracted for several 
ears, he found that the specific gravity of the wood above 
vas 0°590, while below it was only 0-491, and also that the 
\burnum had acquired a greater degree of hardness, and 
onsequently of durability. This is important, for Du Ha- 
hel established by experiment very conclusively, that the 
rength of timber of the same species varied very nearly 
s its weight. There are many other theories as to the 
vrowth of plants, founded also on experiment, but we can- 
ot, within the limits of this article, enter into the rationale 
f the whole of them. We have therefore taken this of 
Knight, because, although there may be some points in 
which may be objected to, we conceive that, as a whole, 
probably approaches more nearly to the truth than does 
ny other, and indeed leaves but little doubt upon the 
nind as to its general correctness. 
There are not less than 140 species of oak known, and 
iithough there are many sorts cultivated and growing in 
Ingland, botanists and arborists agree that there are prin- 
sipally two varieties ; these are, the Durmast oak, and an- 
ther, which is commonly called the old English oak, al- 
hough both are supposed to be indigenous. In the Dur- 
nast oak, the Quercus sessilifiora, the acorns grow in clus- 
ers close to tlie twig, and the Icaves are sct on short leaf- 
stalks: while in the old English oak, the Quercus Robur, or 
Quercus pedunculata, the acorns grow generally singly, at 
most two together, on stalks of trom one to two inches 
}n length, and the leaves are close to the twig, without 
he intervention of any length of leaf-stalk. ‘These are 
the principal distinguishing marks between the two varie- 
ties. Many writers attempt to draw distinctions from the 
colour and shape of the leaves, and the colour and appear- 
nce of the bark ; but it is doubtful whether these may be 
depended upon, as, from a careful examination of the evi- 
dence, it is more than probable that the colour and appear- 
nce vary much with the soil and locality. There is no 
doubt, however, as to the comparative inferiority of the tim- 
ber of the Durmast oak. Almost all the English writers on 
timber have asserted it, and both Buffon and Du Hamel cor- 
‘roborate their assertions, and give a most decided prefer- 
ence to the oak bearing large acorns on separate stalks, 
over the oak bearing acorns in clusters; which characteris- 
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tics are just the distinguishing differences that have been Timber. 
particularized as existing between the English and the Dur- ~~" 


mast oaks. 

In favourable soils the old English oak has seldom more 
than twelve to fifteen concentric layers of alburnum; but in 
the Durmast oak there are frequently from twenty to twenty- 
five or even thirty. This proves at once, by analogy, the 
inferiority of the Durmast oak ; for it is an established fact, 
that the best hard-wood timber is that in which the propor- 
tion of heart-wood to sap is the largest ; besides which, the 
numcrous layers of alburnum form the basis of a propor- 
tion which shows the greater age the Durmast timber must 
attain before it becomes perfect wood. And therefore it is 
evident, that in order to attain large scantling, comparatively 
older timber must be felled, and consequently a greater risk 
be incurred of its being overgrown. The following table of 
the number of concentric layers of sap-wood observed in 
various species of timber trees is extracted from a valuable 
work on Naval Timber by Patrick Matthew; a work which 
abounds in much sound practical information, though mixed 
up with many things irrelevant to its subject. 
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Several of these, which are not cultivated generally as tim- 
ber trees, are yet valuable, and are made available for local 
building purposes, and for the manufacture of the convey- 
ances and implements for agriculture. Of these, the red- 
wood willow may claim the first rank in utility. It is a tim- 
ber much used in France in cottages and farm buildings, 
and it has the advantage of being very easily worked. The 
numerous varieties of the willow tribe are also useful in the 
manufacture of baskets. The woods of the laburnum, the 
cherry, and the apple and pear trees, are greatly used by 
cabinet-makers for articles of furniture. 

Although in most parts of England there is soil favour- 
able to the growth of timber, it may well be supposed that 
all soils are not equally favourable to all timber, nor will 
they produce timber of equally good quality. Thus in Eng- 
land the Sussex oak has always been cclebrated as being 
superior to all other ; and in France the oak of Provence 
enjoys a similar reputation. Still, an oak tree grown in a 
soil but ill adapted for it, as, for instance, a marshy soil, 
will retain its superiority of species over the inferior tim- 
bers, as the willow and the poplar, to which such a soil is 
less unfavourable, although in quality it will fall very short 
of the standard of perfection for oak timber. In fact, oak 
grown on such soils will in some measure partake of the 
qualities of the timber to which they are better adapted, and 
be of more open texture, of softer fibre, and of less dura- 
bility than average oak timber. Oaks of slow growth, 
those, for instance, from the mountains of Scotland, and trom 
Cumberland and Yorkshire, are proverbially hard and du- 
rable. The oak from marshy soils is often of a dull-red 
colour, or has “ foxey” stains in it, as this incipient decay is 
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Timber. called. These stains are generally around the heart of the 


tree. Timber grown in loose soils is often what is termed 
“quagey;” that is, the centre of the tree is full of shakes 
and clefts. Sometimes a shake will extend around a great 
portion of the trunk, between two of the annual concentric 
layers, so as to divide them from each other. This is call- 
ed a cup-shake, and the timber is said to be “ cuppy.” It 
is not attributable to the soil, but is supposed to originate in 
the cffect of frosts on the aqueous sap in its ascent. When 
the alburnum of a tree has been wounded, or a branch im- 
properly lopped or damaged, the subsequent growth of the 
trec will cover it, and it is then called a rind-gall, which, 
should the injured part have had time to become decayed, or 
partially so, or even sodden with the rains, will frequently 
cause an extensive rottenness inthe plant. This is remark- 
ably the case with elm timber. Doatiness, probably dotti- 
ness, which is a spotted or speckled appearance, like small 
stains in the wood, is most commonly a disease of becch 
timber ; it is, however, occasionally seen in all, and fre- 
quently in the American oak. These discases are in general 
incidcntal to the soil. 

In treating of soils in connection with the qualities of the 
timber which grows upon them, it may be necessary to re- 
member that the object is not to compare various sorts of 
timber, but to compare the differences in the same species in 
connection with the soils which produced them. It may 
also be observed, that as oak is by far the most valuable 
timber of English growth, the general inquiries we may 
enter into in the course of this article principally apply to it, 
unless other species of timber are particularized. 

We have already casually advertcd to marshy soils, and 
to the state of the timber grown on them. The grain of 
such timber is open, its colour of a decp yellow, sometimes 
with a tinge of red, especially towards the hcart; the texture 
is soft, and the fibre coarse. The quantity of alburnum, and 
also of bark, is large in comparison with the quantity of per- 
fect wood, and the outer surface of the bark is very coarse 
and rough. ‘The wood splits easily, and when split it has 
not the same bright and varnished appearance possessed by 
the best timber. The chips from the axe do not cling well 
together, but fall into separate fragments; and a shaving 
or a small splinter may be easily crumbled between the 
finger and thumb. When such timber is weighed, although 
it is far more saturated with moisture, it is of less specific 
gravity ; and when weighed after seasoning, the weight lost 
will be comparatively greater. Such timber, it is evident, 
will be more subject to decay, and to become worm-caten, 
the softness of its texture inviting the attacks of these insects. 

These peculiar characteristics attach more or less to tim- 
ber grown in all soils which are of a moist nature, whether 
they are marshy, or wet from long-continued periodical in- 
undations. They also apply to timber grown in deep sandy 
soil, in which almost the only nutriment for the roots is the 
water which percolates downward, and the bottom damps 
which rise upward through it. In all these soils the timber 
is of rapid growth, and the trees attain early toa large size. 
A similar result attends the timber grown in sandy soils on 
a clay bottom, for the water which falls not being able to 
penetrate the clay, cannot cscape, and the roots of the trees 
are therefore virtually in the samc circumstances as if they 
were growing in marshy land. As a general axiom, timber 
trees have an antipathy to stagnant waters; and thcrefore 
thesc observations on marshy soils, and on sandy soils with 
clayey bottoms, refer themselves to this fact. The soil gene- 
rally the best adapted for the growth of timber appears to be 
arich loam. This may have a considerable admixture of sand, 
without any apparent detriment to the timber. In such 
soils roots can penetrate and spread without difficulty, while 
the loam is capable of retaining sufficient moisture to dis- 
solve and hold in solution the various substances that are 
found combined with it, so as to fit them to be absorbed as 


food by the roots of the plants. If the soil be too sand 
neither retains the moisture sufficiently long in it, nor, 
it contain adequate nutriment. If, instead of a loam, 
of the very stiff clays be mixed with the sand, they do 
counteract this quality; for although such clay is ca 
of combining with a great quantity of water, it will not 
absorb and mix with it; and the tender roots have g 
difficulty in penetrating the masses of clay. For t 
reasons, soils composed wholly of stiff clay are not favoy 
able to the growth of good timber, but the lighter ela 
earth produces very fine oaks. As has been before sta 
sand or gravel, with a large mixture of rich loamy eart 
precisely that sort of dry generous soil which affords a: 
nourisliment to the roots of trees, and allows of their spr 
ing themselves freely in search of it. Of all timber, 
ever, oak accommodates itself most easily to soil; gr 
in almost every thing but stcrile sand, if there be suffie 
depth of stratum. Wherever oak will grow, even int 
soils the least genial to its growth, it is a valuable timber, 
This fact cannot be too often presscd upon the attention of 
landholders. It is admirably adapted for planting in hedge 
rows between arable fields, because it is found to be le 
destructive to the undergrowth than almost any other | 
ber; and as its roots seek their nourishment deep int 
soil, they not only do not impoverish the ground fort 
growing crop, but are themselves proteeted from any inj 
which thcy might otherwisc sustain from thie tillage. 
so planted require, however, to be protected during se 
years, as their early growth is slow. The timber grow 
such exposed situations is seldom large; the trees are stu 
and crooked ; but this rather increases their value for § 
building purposes, as they convert as compass or knee tim 
ber. ‘The timber of hedge-row oak is very close grained 
that of park-grown oak is more open, and the trees bei 
better protected, spread more freely and grow to a 
large size, with strong lateral branches; while forest 
will frequently grow to a great height without pushing out 
any lateral shoots. Forest oak is invariably inferior in qu 
lity to that which grows singly; and in forests the 
that grow on the skirts are always the best timber. 
oak flourishes in variable climates, which is probably the 
cause of the superiority of the English oak. 
In whatever soil planted, each vegetable will retain its 
own peculiar characteristics. These apparently result fi 
some property inherent in the plant itself, which leads it tt 
extract only that nourishment from the soil which is ap 
priate to it. This has been illustrated by the example 
pea and a grain of wheat both planted in the same soil, 
both treated in exactly the same manner: the corn will | 
absorbed silex from the earth, which will visibly form ac 
ponent of its stalk, while the pea will not have taken Wj 
any. ‘This indicates that at least a degree of selcction wil 
respect to their food is inherent in vegetables, without 
which indeed it would be difficult to account either for 
plants of various sorts all flourishing equally well in 
same soil, or for others which cannot be reared in ce 
soils. This selection of food is however limited ; for it 
well-ascertained fact that vegctable life is destroyed by tl 
same poisonous substances that are fatal to animal 
and that plants do not possess the powcr of refusing to 
sorb such substances when mixed with the food in w 
their roots are plunged. Although the root of corn wot 
absorb silex and the pea refuse it, they would both pe 
from the unavoidable absorption with their food, of 
stances inimical to animal and vegetable life. This1 
however, mcrely saying that the vegetable is not possess 
ed of greater powers of discriminating the beneficial from 
the hurtful, than is the animal under similar circumstan 
A curious fact connected with the supply of food for t 
is also established, proving that there is not only a propor 
between the spread of the roots and that of the branches ot 
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|tree, but that the branches on any one side of the trunk 
the tree are dependent for their support on the roots 
hich protrude from the trunk on that same side. Both 
uffon and Du Hamel found experimentally, that when the 
mbs and branches of any part of a tree showed symptoms 
decay, the corresponding roots were invariably in a dis- 
used state. They also found that on that side ofa tree 
om which the roots had pushed most vigorously, the annual 
oeentric layers of wood were thicker, and that consequent- 
‘the form of a section of the tree would be eccentric to- 
ards that side. 

The facility with which the roots of plants seek out for 
jcmselves the best localities, is surprising. If two trees of 
fferent species be growing on the edge of a marshy space, 
jat tree which requires most moisture will push its roots 
wards the marsh, while that which requires a dry soil will 
ish its roots into the dry firm ground. Du Hamel relates 
instance in which he dug two trenches crossing each 
her at right angles ; he then returned the soil into these 
enches, and planted a tree at the point of their intersec- 
pn. Some years after, upon examining the roots, it was 
nd that they had invariably pushcd into the four lines of 
onches, leaving the intermediate undisturbed earth wholly 
touched by them. 

An equally important consideration with the quality of 
e soil, is its quantity, that is, its depth from the surface. 
fact, in speaking of soils in connexion with the growth 
i timber trees, it must of course be understood that it is 
yt merely the surface-soil which is meant, but that soil in 
nich the roots of the trees would push and spread,—the 
I for several feet in depth. It often happens that the 
rface-soil may be well adapted for tillage and for vegeta- 
m, and yet the sub-soil, that which is essential to the 

jowth of timber trees, may be totally incapable of supply- 

g¢ them with nourishment. Trees which grow singly, as 
hedge-rows or in parks, do not require equal depth of 
I with those which grow in forests, because they have the 
wer of spreading their roots in search of food. But for 
est trees, cither oak, chestnut, or beech, a depth of at least 
ur feet of appropriate soil is absolutely necessary to pro- 

ee fine timber trees. Elm and ash do not require so 
at a depth. 

Buffon has given a scale for the ages at which it is desir- 
le to fell timber. It is dependent upon the depth of soil in 
hich it grows. He says that a depth of from two to three 
et will not support a tree in a thriving condition for a 
nger period than fifty years. From three to four feet of 
I will enable the tree to continue improving until about 
venty years old; and in a soil from four to five fcet deep it 
flourish fora century. These pcriods are for strong and 
ourable soils. In lighter soils at least ten years must be 
ken from each period, and the timber will then also be 
ferior in quality. As a general rule, the more generous 
d favourable to the growth of the timber the soil may be, 
ic longer it is advantageous to wait before felling it. Trees 
ould never be allowed to become stag-headed, that is, to 
ve their upper branches barc of leaves. It is in the top 
nches that the first symptoms of the decline of the tree 
to be perceived. The leaves have a faded, weakly ap- 
parance, gradually diminish in number, and finally the 
lanches beeome barren of foliage, and decay. Thi least 
pearance of want of vigour in the vegetation of the top 
a tree should be the signal for its being felled; and 

€n then it is also a sure token that the timber is past its 
me. 

The nature of the soil in a tract of country may be ob- 

rved, either by opening it, or by examining the products. 

us, at all times of the year, if plants which grow only on 

hrshy land are found on any tract, we may evidently as- 

me that tract to be marshy land, whatever its temporary 

pearance may be. The nature of the sub-soils may often 
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be ascertained by the ditches. 
easily tested by making an excavation in it. 
of the excavated earth can be returned into the cavity, the 
soil is poor, but if, on the contrary, there is an excess, its 
quantity is a sure criterion by which to judge of the rich- 
ness. 

In the preceding observations as to soil, moisture has been 
decried as unfavourable to the growth of good timber ; but 
it must be observed, that a deficicncy of moisture has also its 
evils, although they are not of the same kind as those which 
arise from a superabundance of it. Water is absolutely ne- 
cessary to the growth of timber; for even if the soil be rich, 
and light, and well adapted for the reception of the roots, 
and for affording them nourishment, there must be suffici- 
ent moisture in it to form a vehicle for a supply of that 
nourishment, otherwise the trees will be of very slow growth, 
not from the lack of proper nourishment, but from the want 
of asufficient supply. ‘The timber does not appear to suffer 
from this in its quality, but in its size. On the contrary, 
indeed, wood of such growth is extremely heavy, hard, and 
dense, as, for instance, the Scotish mountain oak. Where 
there is a greater supply of moisture, the growth of the 
timber will be more rapid; and, in consequence, although 
its fibre will be tough, its grain even, and its colour the 
same as the other, the concentric layers will be thicker, 
and therefore there will be fewer of them in the same space ; 
but, to compensate for this, we have in a less number of 
years an equal sized tree, which has the advantage when 
felled of being in its prime, while the tree of slower growth 
may have already, from great age, the defects attendant on 
what is called overgrown timber. There is also another 
point to be considered ; the quicker the growth of the tree, 
the more it will shrink when converted as timber. ‘Trees 
of rapid growth, therefore, are not fitted for any thing but 
large conversions. Timber of slow growth, and of con- 
siderable age, is by far the best adapted for panelling and 
for furniture. 

These remarks afford an idea of the difference in the 
appearance of timber grown on good soil from that produ- 
ced on bad soil. As to this difference, it may however 
be desirable to enter more into detail. An oak tree, 
grown on the soil adapted to the development of its best 
properties, not only has its concentric layers thin and close 
together, but they arc also of very uniform thickness, and 
the texture of the grain is fine. When the wood is split it 
has a glossy varnished appearance, and is of a very pale yel- 
low or straw colour. There is sometimes as much as one 
fourth difference in weight between samples of oak timber ; 
and the heaviest loses a much less proportion of its weight 
in drying, and will also, if immersed in water, absorb Jess, 
than the lightest. The alburnum of the best timber is 
small in quantity, and the bark thin and of an even smooth 
texture. In breaking such wood, it produces a sharp de- 
cided noise. Having comparatively little moisture in its 
composition, and being less hygrometric in its nature than 
wood of more open texture, it is little subject to decay; and 
its grain being hard, it is not easily pierced by insects. 

The great size to which oak trees will attain when fa- 
vourably situated as to soil and locality, is truly astonishing. 
We will mention two instances as examples of this fact. 
One is the celebrated chapel-oak of Allonville in the Pays 
de Caux in France, whieh is stil] standing. The other is 
that of an oak which was felled in Monmouthshire in 1791, 
The oak of Allonville measures at its base thirty-five feet 
in circumference, and at six feet above the level of the 
ground it is twenty-six feet in girth. It is hollow, and the 
interior is fitted up as a chapel. This transformation was 
effected in 1696. The computed age of the tree is between 
eight and nine centuries. The other instance, the Mon- 
mouthshire oak, produced, when it was converted, the fol- 
lowing enormous quantity of materials :— ' 


The gcodness of earth is ‘Timber. 
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Timber. The main stem, 91 feet long, when sided, 330 cubic feet. 
vo _A branch 29 


feet long, sided 17 inches, 58 — 

— 24 - -— 19 — 60 — 

— 19 ~ 17 — 38 
The two main slabs produced 86} feet of 

3 inch-plank ; other conversions ;in all, 216  — 

13 sided knees, taken together, 20 — 

Other minor but useful conversions, 276 — 

Total, 1195 


the weight of which was nearly 30 tons. The bark 
weighed 3 tons 17 cwt. 3 qrs. There were 317 cords of 
cord-wood, 84 hogshead, 67 barrel, and 106 kilderkin staves, 
256 coopers’ ends: 28 hogshead, 38 barrel, and 49 kilder- 
kin heads were also converted from the slab wood. 

The largest oak on record grew in Dorsetshire. It was 
called Damory’s Oak, and was used as an ale-house. It was 
sixty-eight feet in circumference, and the room formed in it 
was sixteen feet in length. Thistree was blown down in 1703. 

As a general average of the size of oak timber, 56 cubic 
feet for each end or log of rough timber, and 30 cubic 
feet for each end of sided timber, may be assumed as to- 
lerably correct. In order to convert rough timber into 
sided timber, about two thirds the diameter of the rough log, 
in the middle of its length, is assumed as the most advan- 
tageous siding; and, on an average, it is estimated that 
not above one third of each log or end of rough timber 
is used in the principal conversion from it, and this prin- 
cipal conversion is estimated to be about three fourths of 
the total conversions. 

In consequence of the great value of the bark of oak, it 
is the practice to fell the timber in the spring of the year, 
because then the bark is easily detached from the tree, 
while the bark of winter-felled timber is lost. There can 
be little doubt, however, that the durability of the wood is 
much deteriorated by this practice. It was a received opi- 
nion among the ancients that timber should be felled in the 
fall of the year; and not only do modern experiments con- 
firm this opinion, but modern discoveries as to the flow and 
return of the sap, and its nature at various seasons, tend to 
show the reason for its correctness. The practice which 
almost all the eminent arborists have recommended, and 
supported by their experiments, is to bark trees standing 
in the spring, and then allow them to remain in this state 
at least one twelvcmonth. This was not an uncommon 
practice in some of the midland countics of England, and 
was first strongly recommended in the reign of James the 
Second by Dr Plott, an arborist of great celebrity at that 
time. Buffon presented a memoir in 1738 to the Royal 
Academy of Sciences in Paris, “ on increasing the Solidity, 
Strength, and Durability of Timber ;” for which purposes it 
was recommended to strip the tree of its bark during the 
season of the rising of the sap, and then to leave it to dry 
completely before being felled. Du Hamel gives most mi- 
nute accounts of experiments made by himself, all tending 
to the same conclusion; and Dr Hunter, in his notes on 
Evelyn's Sylva, says, “ that by stripping off the bark, and 
allowing the tree to stand and die before it is cut, the sappy 
part becomes as hard and firm as the heart.” Here is a 
collection of opinions, of such weight, that the gencral fact 
which they assert must be considered to be established be- 
yond contradiction. Buffon also says that he caused pines, 
firs, and other species of evergreens, to be barked standing ; 
and as he found them live longer after the operation than 
oaks which had been also stripped, he considered their wood 
acquired proportionately greater hardness, strength, and 
durability. He recommended the practice for fir trees des- 
tined to be converted into ships’ masts. 

Elm, of which there are two principal varieties, like oak, 
will not bear a damp soil with stagnant waters, but it thrives 
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well in moist declivities, provided the land be not too 7 
rich. The trees grown on too damp a soil either die pre 
maturely, or their timber is of a soft spongy nature, and 
prone to decay. There are two British varieties of this 
timber, the U/mus Montana, or Wych elm, and the UL 
mus Campestris, OY, as they are sometimes called, the 
Scotish and the English elms. Of these the Wych elm js 
decidedly the most valuable as timber, and, when used in 
situations where it is kept constantly moist, is extre 
durable; but no elm timber will bear the trials of change 
of temperature and moisture to which oak in all its varieties 
is comparatively insensible. The close and interwoven grain 
of elm, the absence of decided longitudinal fibre, and its 
power to resist rending from exposure to the heat of the 
sun, and the alternations of weather, cause its timber to be 
very useful for small articles, such as the blocks used in 
the rigging of a ship. It is valuable in many parts of the 
millwright’s machinery, where the wood is subjected to 
great friction. It is also valuable and much used both for 
the timbers and for the planking of ships below the surface 
of the water; and the planks of clinker-built boats are very 
generally of elm. There is one peculiarity about elm tim 
ber, namely, that the alburnum or sap-wood is possessed of 
nearly equal power to resist decay with that which is ma 
tured; that is, when both are used in situations where they 
are not exposed to alternations in moisture. A vane 
timber has of late years been introduced into the market 
under the name of Canada elm, or American ey 
It is a smooth, even textured, pale coloured, and stron \ 
fibrous wood, almost devoid of knots, and admirably adapted 
for boat-building, and all works which require a flexible 
and close-textured wood. The Canada elm appears to 
have many of the peculiarities of toughness and flexibility 
which distinguish the ash. 
Chestnut, Fagus Castanea, and Becch, Fagus, xppemil 
snffer the least of all the timber trees from being planted 
in moist sandy soils; but as the chestnuts push their r 
far downwards, they require a proportionate depth of sa 
The roots of beech, on the contrary, spread widely, but 
without going to any considerable depth. Beech is a tim- 
ber which casily adapts itself to and flourishes in almost 
any soil. Even among rocks its roots will, like those of 
firs and larches, insinuate themselves into the smallest fis- 
sures, and find means to extract sufficient nourishment to 
produce a useful timber. Beech-timber, when used shortly 
after being felled, and for works where its dampness will be 
continued, is a long-enduring wood. It is largely applied 
in the mercantile navy, for the lower planks of the bottom 
of ships. The best variety has its wood of a yellow tinge 
Chestnut is even a more durable timber than oak, and was 
much used formerly; but the cultivation of it has beens 
neglected that few trees remain in this country. Ash, Praat- 
nus Excelsior, which is another valuable timber tree, accom 
modates itself to all soils. It will grow in marshy grout 
and in arid lands, in depth of soil or in shallow soils. it 
will push its roots into hard gravelly bottoms, and even 
into thc sandstone rocks ; but the ash-timber from very poo 
soils is brittle, and loses the elasticity which is the valu 
peculiarity of this wood. Ash is a very useful timber for 
carts and implcments of husbandry, for machinery, for tools 
of almost all trades ; and it supplies oars to our shipping. 
late it has also been much used in the construction 0 
beds for locomotive steam-engines, tenders, and carriages: 
In consequence of the immense consumption of timber 
for the maintenance of our fleets, there is much imported. 
We import oak of excellent quality as planking, from the 
forests on the shores of the Baltic, especially from those? 
Poland. From Italy and from both shores of the AdriatiG 
sided timber and plank are imported in large quantities 
The Italian timber is extremely subject to renda, but ® 
both strong and durable; and the Adriatic oak has been 
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plebrated for centuries. The Americas do not produce 
he oak timber; but considerable quantities are imported 
Wm Canada, in consequence of the lowness of the price at 
nich it can be sold in England. There are two sorts of 
k growing in America, the white and the red, but both 
2 very inferior to European timber. There is, however, 
; American oak, called the live oak, produced principally 
the Floridas, which has the character of being among the 
ost durable timbers in existence. It is said to be compa- 
tively incorruptible, but it is not a timber much known in 
fitain. The great resource of our dock-yards for timber 
« large scantling is an African timber, called Tortosa, 
re commonly only “ African.” It isa heavy, hard, close- 
ained, and even textured wood, well adapted for beams, and 
internal works, but does not resist alternations of mois- 
e, and deteriorates rapidly whenever it is in contact with 
pn. The wood round the bolt-heads is carbonized in an 
redibly short space of time—incredible when the strength, 
Wxture, and hardness of the wood are considered ; but it 
@pears to be a timber wholly without any protective olea- 
ous or terebinthinous juices. There are sevcral species 
| timber that are much used in Britain in the construc- 
n of merchant-ships, but which are unknown in the royal 
ick-yards. We shall in a subsequent portion of this article 
tice these, for the purpose of showing their relative values. 
Te consider that the most satisfactory course we can pur- 
‘ge to effect this object, without occupying more space than 
be appropriated to this article, will be to give the tabu- 
arrangement of woods, as enforced by Lloyd’s surveyors, 
der the direction of the committee of that establishment. 
We have hitherto confined our remarks to tle hard-wood 
nber trees, and have said but little of the numerous firs 
lich are so valuable to us. Their timber is admirably 
apted, by its growth, lightness, and strength to supply our 
vies with masts and spars; while, from its comparatively 
all cost, and the ease with which it is worked, it is also 
ied very largely for all purposes of building. Indeed it is 
estionable whether fir is not more generally useful to us 
an any other species of timber. Du Hamel, in his treatise 
Transport et de la Conservation des Bois, has drawn 
istinction between firs and pines, although it is usual to 
signate the timber of both as fir timber. Pines, hc says, 
ive the leaves thready and slender, growing in clusters 
bm the same leaf-stalk, while firs have straight leaves, each 
owing separate, but many growing on the same leaf-stalk, 
ke the tecth of acomb. These are the general character- 
tics between the two sorts of trees which produce fir tim- 
r. ‘The pincs grow with their trunks much less tapering 
wards their tops than the firs; they are therefore, from 
lape, more adaptcd for masts than firs. Their wood is also 
pre resinous, and the resin is of a more glutinous nature, 
d therefore Icss casily evaporated ; it also, in consequence 
this quality, enables the timber to resist better the absorp- 
in of water or moisture when exposed to it. The pine is 
bre durable than the fir, and its fracture is, even when 
rtially decayed, much more fibrous, and takes place with 
bre previous warning. The timber of the pine, when 
althy, is close-grained, even textured, and of a bright-yel- 
w colour. The fir is, although frequently little inferior 
| appearance in other respects, always of a much paler 
ade of colour. 
») The most valuable of all the varieties of fir timber is that 
ich is called Riga fir. It is the red-wood pine of the 
Pith of Europe, the Pinus Sylvestris, which, although 
read over a very large portion of the globe, appears to 
urish in its greatest perfection in the forests of Lithuania 
4d Poland, where the cold is severe and the soil generous. 
iga fir is not only extremely flexible and clastic, but is by 
4% the most durable of all the pine timbers; and as long as 
could be procured of sufficient size, it was therefore gene- 
ly used in the royal navy not only for topmasts, but also 
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to build thc lower or standing masts. At present, from the Timber. 
increased difficulty of procuring large sticks, the use of it ~~~” 


is confined to topsail-yards and the smaller description of 
spars. Tle American continent also produces this rcd- 
pine timber of good quality, although much inferior to that 
of the north of Europe. It is imported from Canada and 
from Virginia. The Canadian red pine is of small size, 
seldom exceeding fourteen hands. The Virginian pine is 
large, sticks of twenty-four and twenty-five inches in dia- 
meter not being uncommon. It is a resinous and flexible 
wood; but the sticks are more subject than the Canadian 
red pine to the defect of having large knots in them, which, 
from not being firmly united to the surrounding timber, that 
is, not being what is technically called ‘ well collared,” in. 
jure its valuc. The red pine thrives extremely well in Scot- 
land, where it is called Scotish fir. There are many ex- 
tensive forests of it in that part of Great Britain, but the 
timber will not bear comparison with that which is import- 
ed. Notwithstanding this, Du Hamel makes “ Scotish pine” 
the generic name of the best variety of the pine timber, 
that which we designate as “Riga.” The French dock- 
yards are supplied with mast-timber from the red pine 
of the Pyrenees and of the island of Corsica; but neither 
of these varieties of this timber is considered at all on an 
equality with that which is grown in the more northern parts 
of Europe. Indeed a low temperature of climate appears 
to be essential to the production of superior fir timber. The 
firs on the northern sides of hills and mountains, in all tem- 
perate climates, thrive better than those growing on the 
southern exposure, and even the timber on the northern 
side of an exposed fir tree is far superior to that on its south- 
ern side. 

Yellow pine, the Pinus Strobus, which is imported from 
Canada, is the principal timber now available for large 
masts and yards, and is therefore very generally used both 
in the royal and the mercantile navies. It has neither the 
flexibility nor the elasticity of the red pine, nor is it so du- 
rable, but it is much lighter. Its great recommendations 
are its large size and its comparatively small cost. Sticks of 
this timber run from sixteen to twenty-seven or twenty-eight 
inches in diameter; and for bowsprits they are sometimes 
received in the royal yards as large as twenty-nine and thirty 
inches in diameter; but sticks of these large diameters are 
becoming very scarce. To Mr Cradock of Portsmouth dock- 
yard, a member of the late School of Naval Architecture, 
we are indebted for the following information.as to the more 
extensive application of this species of fir for spars of all sizes 
in the American navy than in our own. In June of the 
year 1837, he surveyed the mast and spars of the Ameri- 
can frigate Independence, then lying at Spithead. “ They 
were generally as large, and in some instances the spars 
were larger, than those of the Britannia, a British first rate ; 
and the whole of them, without any exception, were made 
of yellow-pine timber. Her topgallant-masts were about 
twenty feet longer than those of the Britannia, and yet were 
only of the same diameter, while those of the Britannia are 
made of Riga hand-masts. The topmasts were of the same 
length and diameter as those of the Britannia, which are 
made of Virginia red pine; the topsail-yards were three 
feet longer, and were yet only one inch more in diameter 
than those of the Britannia, which of course are made of 
Riga; and so on with the other spars. This proves, that 
the yellow-pine timber may be safely used if necessary for 
all masting purposes, with a very little increase in the di- 
ameter of the spars made from it, and with thicker battens 
on the yards.” 

The yellow-pine timber grows also in Great Britain, where 
it was first introduced by an earl of Weymouth, and thence 
is called the Weymouth pine; but it does not appear to 
thrive in this climate. 

Scotish and Norwegian spruce spars, Pinus Abies, are very 
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Timber. generally used in the mercantile navy for yards and top- 
—\-— inasts, and also in the royal navy for the smallcr description 
of spars and boats’ masts. They are tough, close: grained, 
and elastic, but are very full of large knots; and care is 
therefore required in sclecting them. The timber also is soft 
and far from durable, it having very little appearance of resin. 
The Norwegian spruce grows frequcntly to a large size. 

Cedar, Pinus Cedrus, would be among the most valuable 
of all timber trees, were it sufficicntly common to be avail- 
able for building purposcs. It is almost indestructible from 
time, and no insects will ever attack it. It thrives well in 
this climate, but hitherto has only been planted cither as 
an object of curiosity or of ornament. It requircs a more 
generous soil than any other of the tribe of pincs, and is 
considered to be a timber of very slow growth. Pitch- 
pine is also a very valuable timber for building purposes, 
but it is too heavy for spars. 

Fir sticks, the Riga hand-masts especially, are very liable 
to have serious defects in them, which it is often impossible 
to discover until the stick is worked. They are techni- 
cally called upsets. The grain appears to be partly se- 
parated, so that a shaving from the stick at that place 
would bend to a sharp angle at the upset, as if partly 
broken. There always appcars to be a greater or less ac- 
cumulation of the turpentine about the injury, as if it had 
originally exuded at the wound, and become congealed 
around it. These defects are most frequently found in the 
smaller sticks, those especially that are more resinous and 
knotty than others ; and they sometimes are so numerous 
as to extend, at very short distances apart, for a great por- 
tion of the length of the stick. Mr Cradock, who has long 
superintended the mast-making at Portsmouth dock-yard, 
considers them to be the effect of violent winds on the 
more exposed trees of a forest. He founds this opinion on 
the facts that they are most common in the most flexible 
timber; that they are not perceived in sticks of large dia- 
meter; and that in the firs of little flexibility, as the yel- 
low pinc, they are seldom or never found; although the 
sticks of this fir, from being cut in every variety of direc- 
tion, to form the components of made-masts, are more 
searched than any other. The cowdee, a New Zealand 
timbcr, latcly introduced both in the royal and mercantile 
navies, is, he says, much subjcct to this defect; and he has 
observed it once in a poon topmast. The defect scldom 
or never appears in the outer layers of the timber, but only 
after some of these have been removed by the axe, and the 
older timber laid bare of the sap-wood. 

The sap-wood in all fir timber is useless, and very ge- 
nerally there is a large proportion of it in comparison to 
the quantity of heart-wood. It is rather a curious fact, 
that there appears to be a difference between the pines 
and the generality of the hard-wood timber in this, that a 
small proportion of sap-wood in fir is indicative of the in- 
feriority of the timber. Thus the red pine of Scotland has 
fewer layers of sap-wood than either the red pine of Ca- 
nada or of the Baltic. As a general remark, it may be 
stated, that the greatcr the quantity of sap-wood there is 
about a tree of any description of fir timber, the better 
will be the quality of the spine, which is the technical name 
given to the mature wood. 

The cowdce, which is now largely imported into this 
country, is a close and even-grained timber, almost entire- 
ly free from knots. It grows to so large a size as to be 
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“ The top was fifteen feet in height, making the whole 
height ninety feet; and the tree measured 300 feet, or six 
loads, in cubical contents. ‘The white and red larch trees 
are those chiefly planted. The duke has made trial of the 
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available for the topmasts and other principal spars 
largest classes of vessels; but from its want of elas 
and its liability to warp and rend, it is not so suitable for 5 
conversions. It varies greatly in its quality, even so mue 
as often to be of different colours, grain, and texture, ip 
the same stick. It is of about the same average weigh ~ 
Virginia red pine _— 
Larch timbcr, Pinus Larix, formerly unknown in Great 
Britain, has, within the last century, been very extensive “ 
planted. The first plantations of it were made on the ast 
estates of the duke of Atholl, in the Highlands of Seale 
The following account, which is extracted from Knowles 
Preserving the Navy, was, as the author of that tk 
statcs, furnished to him by the late duke, and it contains, 
conscquently, the results of the longest experience as 0 
the growth of larch timber in Britain which can be ; 
tained. The account is interesting, because plantations 
larch are becoming very numerous, as they are found to | 
very profitable. ‘The returns from a larch plantation 
ing the time the trees are arriving at their full growth 
estimnatcd to be at least double what they would have beer 
from an equal plantation of any other timber. “ Seedling 
of larch were probably first brought into Scotland in th 
year 1738, by Mr Menzies; but it has been asserted | 
some, that they were introduced into that part of this cou 
try in 1734, by Lord Kames. Some were left at Dun 
and some at Blair Athole, by the former gentleman; 
being exotic plants, were placed by the gardeners in gr 
houses. Not thriving in those situations, they .were plan 
ed in the pleasure-grounds, where they grew luxuriant 
When the present duke succeeded to the titles and esta 
(in 1774), there was a considerable number of trees 1 
thriving state; and on a general survey of his estates in 
1783, there were found to be 900 Scotish acres of planta. 
tion, 600 of which were of larch; since which time his 
grace has planted extensively every year, and in the spring 
of 1820, 10,820 Scotish, or about 12,984 English acres, 
were covered with trees. The different species were, of 
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«The larch thrives in very cxposed situations. 
lower range of the Grampian Hills, which extends to Dum 
keld, are at an altitude there of from 1000 to 1700 
above the level of the sea. The larch trees are planted 
high as 1200 feet up these hills, and grow exceedin 
well; a situation where the hardy Scotish firs cannot 
their hcads. The spruce fir, however, thrives equally ¥ 
as the larch on high and exposed hills. The grow 
the larch trees is very rapid, and Scotish fir of the sam 
will measure only half the quantity; and so much is” 
wood esteemed in Scotland, that while the former is we 
2s. 6d. per cubic foot, the latter brings only Is. 3d. 
following account of a larch tree, planted in the year 1 
and measured February 1819, will give some notion of 
growth. 
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black or American, and also of the Russian larch, but 
found that they do not thrive well. The timber in que 
tion has been used for many years in Scotland for almos 
all local purposes, such as posts, rails, mill-wheels, fishing 


aneferry-boats; and in all these situations has been found 
tome very durable. The author has seen part of a ferry- 
boa twenty-thrce years old, which remained very sound, 
antthe iron nails driven into it as perfect as when they 
ame from the forge. This perhaps was occasioned by 
i being constantly covered with an insoluble varnish 
Venice turpentine of the shops), with which the larch 
gnds. The duke of Atholl has recently built a vessel 
0 tons wholly of larch, the necessary knees and crooks 
formed from the roots of the trees; the lower 
mags and boats are also of that wood, the topmasts and 
) yams of spruce firs grown upon his estates. One of the 
| qualities of larch for building merchant-ships, is its great 
ligihess, a cubic foot weighing, when seasoned (which it 
| do@rapidly), only thirty-four pounds. Although it is not 
|so™rong as many sorts of wood, it has great resilience. 
met-work of great beauty has been made from larch ; 
lishes well, and when seasoned is not found to warp 
Jorgrink. In addition to its other properties, it is slow of 
} compustion, and is said to let shot through without splin- 
‘tea. A most important fact in agriculture has arisen 
planting larch trees on rocky ground; the vegctable 
compost formed thereon by the falling of the leaves has 
be@ the cause of producing herbage for feeding cattle, 
andmade that land which on the average did not formerly 
| brits more than 8d. or 9d. per acre, now to be worth from 
H 12§to 14s. per acre annually.” 
{ ‘rch timber, although so gencrally planted, and so ge- 
' namly thriving, requires considerable attention in the se- 
|le@pn of proper soil for it. It is very subject to a heart- 
hich seizes on the roots, and rapidly proceeds up the 
ceiire of the stem of the plant, which swells considerably 
everal feet above the surface of the ground. Larch 
ot bear a cold, damp soil, or any stagnation of water, 
en the moisture of the rich vegetable moulds. Nor 
it thrive in the light sandy soils; for although it 
kes marshy stagnant waters, its roots require to be pre- 


1 seped from the droughts of summer. Sandy and gravelly 
| sol, if situated so as to receive from declivities the mois- 
{ ti percolating through them, will produce excellent 


| laf timbcr ; as will also the sides of rocky hills and moun- 
tall, in which no moisture can stagnate, and into the 
res and clefts of which the roots easily penetrate, and 
ample nonrishment. Larch trees attain to a very great 
hejit. In some of the public buildings of Venice, there 
said to be single-pieced beams of larch which are 120 
jin length. It must be very durable, for it is almost 
thonly wood which was used in the palaces and public 
lings of that city. Larch is imported from Canada un- 
d@itwo names, hackmatack and tamarack; at least the 
| titers bearing thosc names have every appearance of be- 
i| iigedentical with the Scotish larch. 


On the Measurement of Timber. 


1 |jimber is bought and sold by solid measure, according 


| tofac number of cubic feet in the tree or log. ‘The mea- 
| sifiment of timber is therefore the operation by which 
| thie cubic contents are determined ; that is, the multiply- 
| ing@fogether the three dimensions, or the mean Iength, the 
{ Dr@dth, and the depth of each log. If the log should vary 

h in size in different parts, then the length, breadth, 
| amidepth of each of these parts must be multiplied toge- 
|| (#8 and the contents of the log will be the sum of the 
| PMucts. When the log tapers, a mean breadth or depth 


| gfiken ; the object in every case being to attain the most 
| COfect approximation to the contents of the log. In mea- 
{ SWihg rough logs, it is howcver usual to gird the log at 
, '‘M#measuring placc with a string, and then, folding the 
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string into four equal parts, to assume this fourth part of the ‘Timber. 
girth to be one side of the square area at the measuring place; ~""~~"—~ 


which area, when multiplied by the length, will give the 
solid contents of the log. The arithmetical operation, sim- 
ple as it is, is universally superseded by the more simple 
and far more correct plan of referring to published tables 
of contents, calculated for every foot in length of a log, and 
every quarter of an inch in the side of the square. ‘Those 
most generally used for this purpose are in Hoppus’s Prac- 
tical Measurer. 

In measuring standing timber, the length is taken as high 
as the trce will measure twenty-four inches in circumfe- 
rence, less than which measurement is not considered as 
timber. At half this height, the measurement for the mcan 
girth of the timber in the stem of the tree is taken; one 
fourth of this girth is assumed to be the side of the equiva- 
lent square area. ‘The buyer has in general the option of 
choosing any spot between the but-end and thc half-height 
of the stem as the girding place. All branches, as far as 
they measure twenty-four inchcs in girth, are measured in 
with the tree as timber. An allowance, which varies ac- 
cording to circumstances, is generally deducted for the 
bark. In oak it is from about one tenth to one twelfth of 
the circumference at the girding place; in other sorts of 
timber it is less. In all, however, this allowance depends 
much upon special agreement. 

It is usual to speak of timber by the load, which means 
fifty cubic feet of squared timber, or forty cubic feet of 
rough timber. A load of plank is dependent upon its 
thickness. Thus it will require 200 square feet of three- 
inch plank to make the load of fifty cubic feet; therefore 
the load of plank is the number of square feet of its re- 
spective thickness, which is necessary to make the load of 
fifty cubic fect. Deals are measured, according to their 
thickness and lengths, by the hundred, reckoning 120 to 
the hundred. 

The practice of receiving and measuring timber for the 
use of the royal navy is more specific and strict in its de- 
tail than that which has been described; and as the cus- 
toms of the public service in this branch of commerce must 
greatly influence the timber market, we shall proceed to 
give an outline of them. 

Rough oak timber must be so hewn or squared, that at 
each measuring place the width of the surface or square 
shall not be less than one fourth the diameter of the piece 
at the place where the measurement is to be taken. The 
lengths for measurement are regulated by the scveral stops 
or joggles. Each piece of timber is measured for contents, 
by calliper measurements, as far as the spine! will hold twelve 
inches in diameter; and no tops are reccived excepting 
the spire and one other limb, remaining on the piece, and 
admitting of being converted with it. ‘These limbs are 
only measured as far as they will hold twelve inches in dia- 
meter, unless the tinber will convert as compass timber, in 
which case it is measured as far as it will hold nine inches 
in diameter. 

Rough elm timber is measured in the samc manner as 
the oak, excepting that the piece is measured as far as it 
will hold nine inches in diameter. 

Sided timber, which may be defined as the rough log 
with two and opposite slabs sawn from it, is measured ac- 
cording to the following conditions. The term “ siding” 
is synonymous with thickness, and the term “ moulding” 
with breadth. It must measure at least twelve inches in 
parallel thickness. The monlding at the but-end must not 
exceed the siding by more than one half. The moulding 
at the middle of the length must not exceed the siding by 
more tlian one fourth, nor by less than one eighth; and the 
moulding at the top-end must not exceed the siding by 


1 Spine is the technical term used to designate the perfect wood. 
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Timber. more than one eighth, nor be less than the siding. The 
“vy piecc must be fairly tapered from the but-end to the mid- 


dle of the length, and must not have morc than four inches 
in the two wanes taken together on either side ; that is to 
say, if there be but one wane,! that wane shall not exceed 
four inches. The piece must be so sided, that between the 
wanes, at half its length, there shall not be less than the 
siding with one eighth in addition, and the pane at the top- 
end must not be less than two thirds the pane at the mid- 
dle of the length. The piece is measured for contents as 
far as it holds between the wanes three fourths of its siding. 
It must be so hewn the moulding way, that the surface of 
the square shall not be less than one fourth the diametcr of 
the piece at that place, and this dimension must be set off 
previously to the diameter for measurement being taken. 
No but-length is allowed, but the timber is measured for 
contents at the middle of the length. If any piece of tim- 
ber has length beyond the prescribed proportion of pane, 
and which is really convertible with the picce, it is received 
at a reduction of price. Timber having five inches or 
more of naturally grown rounding in any twelve fcet or less 
of its length, is denominated compass timber. 

Timber of certain sidings must have at least certain pro- 
‘portionate lengths. These are as follow: 


Siding. Length. 
20 inches to 193 must be at least 24 feet. 
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Compass oak timber is measured in the same manner as 
straight timber, with the exception that its moulding must 
not exceed its siding less than one fifth of that siding ; and 
that the moulding at the but-end is to be measured as large 
as it will hold without more than four inches on the two 
wanes on either side taken together. 
Thick-stuff is a name used to designate all planks beyond 
a certain arbitrarily assumed thickness, which is now four 
and a half inches and upwards, to ten inches inclusive. All 
below four and a half inches in thickness is called plank. 
{t must be cut straight and of a parallel thickness, and the 
breadth for measurement, which is taken at half the length 
of the piece, must not exceed nineteen inches nor be less 
than twelve inches clear of sap. This breadth, at the mid- 
dle of the length, is measured by taking in half the wanes, 


thus, 


, provided the breadth 


clear of the sap is within two inches of the breadth at which 
the piece is received. No thick-stuff can be reccived of 
less length than twenty-three feet, at which length it must 
measure nine inches clear of the sap; and all extra length, 
as far as it measures nine inches between the sap, is mea- 
sured into the contents. 

The rules for measuring thick-stuff and plank vary slight- 
ly, in order to accord with the growth of the sort of timber 
from which they are converted. For example, in the case 
of Lorraine oak thick-stuff, the minimum length is twenty- 
four feet ; the measurement for breadth, which must not ex- 
ceed eighteen inches, nor be less than fourteen inches, is 
taken at cight feet from the but-end of the piece. The 
piece must be square edged from end to end, and must 
measure nine inches at the top-end clear of sap on the 
most sappy sidc. English elin thick-stuff of five inches and 
four and a half inches in thickness, must not be less than 
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fourteen inches broad in the middle of the length, nor Jeg 


than twelve inches broad at the top-end clear of shakes and « 


dead sap. The planks must average twenty-six feet jy 
length, and no plank may be of less length than twenty-three 
feet. North American rock elm thick-stuff of five inghe. 
and four and a half inches in thickness, is received at twelve 


of twenty-eight feet, but none shorter than twenty-four fee 
in length. a 
English oak plank of four inches thick must be at least 
twenty-two feet, and of three inches thick at least tw 
feet in length. The breadth between the sap at those 
lengths must be seven inches, and the plank is measured ag 
far as it holds six inches clear of sap. The breadth for 
measurement, which is taken at half the length of the piece, 
and clear of sap, must not be less than nine inches for the 
four-inch plank, and eight inches for the three-inch plank, 
This is taking in half the wanes, provided the breadth clear 
of sap be within two inches of the breadth at which the 
piece is received. iw 
Dantzig oak plank of four and a half and four inches 
thick is to mete at thirty-two feet long, with a minimum 
length of twenty-four feet. It is to be from twelve to fifteen 
inches broad, and cut square edged its whole length. Plank 
of three and a half and three inches thick is to mete at 
twenty-eight feet long, with a minimum length of twenty. 
four feet, and to be from twelve to fourteen inches broel 
Lorraine plank must be square edged from end to end, 
No plank of four inches in thickness is to be less than 
twenty-four fect in length, or more than sixtcen inches 
or less than thirteen inches in breadth, at seven feet from 
the but-end. The length is to be measured for superficial 
contents as far as the plank runs eight inches in breadth, 
clear of sap on the most sappy side. For three-inch plank, 
the minimum length is twenty feet. The breadth at six feet 
from the but must not exceed sixteen inches, nor be less 
than twelve inches; and the length is to be measured for 
superficial contents, as far as the plank runs seven inches 
in breadth, clear of sap on the most sappy side. The sap 
on the two edges taken together on either side of this plank, 
after the edge is squared, must not exceed one inch; that 
is to say, if there be no sap on one edge, that on the other 
edge must not exceed one inch. : 
Fir timber received for gencral purposes is measured for 
its size at the middle of its length, and the size for mea- 
surement must be the mean of the sizes taken at the but 
and top, and the spine must be seen on the four sides from 
end to end of the piece. The red-pine timber, whether 
from the north of Europe or from Virginia, is not received 
of less length than eighteen feet, nor less in diameter than 
eleven inches. The Canada red-pine timber, which must 
be felled above Montreal, must not be of less length than 
twenty feet. The North American yellow pine must be 
at least twenty feet in length, and sixteen inches squate. 
That which is received for the cheeks of made-masts is Te 
quired to run as high in dimensions as sixty-three feet m 
length, and eighteen inches square at the measuring place 
Fir that is received especially for mast-making 1s te 
quired to be of certain proportionate dimensions. It is di- 
vided into two sorts, inch-masts and hand-masts. ‘The 
inch-masts are designated according to the number of 
inches they measure in diameter at a measuring place 
called the partners, after they have been chopped on each 
Square, so as to show spine; and their length must be 
nine fect more than three times the number of feet whi 
they have inches in diameter. The distance of the part 
ners from the but-end is in a given ratio to the whole 


inches broad, clear of shakes and sap, of the average i 
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' Wane is the technical term used to designate the hypothenuse of an angular portion of timber which is wanting to complete the rectal 
gular boundary of a log; while pane is. the term applied to the side of the log between the wanes. 
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gth of the stick. Between the partners and the top- 
d certain measuring placcs are determined, at each of 
hich places, called “ quarters,” the diameter of the stick 
4st be in a given proportion to the diameter at the 
rtners; and all these conditions must be fulfilled before 
stick can be received at the number of inches first as- 
med as the diameter at the partners. If the sticks are 
‘ended for yards, the measuring place is at the slings, in 
» middle of the length, and the stick is measured from 
fat point towards each cnd, the quarters being set off each 
wy. If the sticks are intended for bowsprits, the given 
meter is at the bed, and the quarters are set off towards 
‘ech end. 

All these proportions for masts, yards, and bowsprits, 
determined from tables which have been drawn out 
' the purpose, and framed to suit the peculiarities of the 
pwth of the various sorts of timber to be applied to these 
Terent uses. 

~Hand-masts are measured in their round state, accord- 
r to the number of hands they are in circumference at 
b but, the hand being four inches. Their length must 
) eighteen feet more than three timcs the number of feet 
nt they are hands in circumference, and the top-end 
ist measure in circumfcrence two thirds of the measurc- 
ent of the but. Sticks whicli measure less than six hands 
@ received under the gcneral name of spars, and are de- 
enated as cant, barling, boom, middling, and small spars, 
cording as they measure above five, four, thrce, two, or 
e hand respectively. 
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On the Woods of India. 


The following account of woods, the growth of our pos- 
ssions in the [ast Indies, is compiled from a series of re- 
rts with which the writcr of this article was favoured, 
rough the enlightened liberality of the Court of Directors 
the Honourable East India Company, and also from a 
per in the Asiatic Annual Register, written by Daniel 
ambert, Esq., which accompanied those reports. Thc re- 
ts were made to the honourable court by their surveyor 
“Gshipping in Bengal, John Millingar Seppings, Esq., a 
n of the late able surveyor of the royal navy, Sir Ro- 
rt Scppings. ‘The account embodies all those points in 
l2 reports which contain information consistent with the 
irposc of this article ; and, as nearly as has been possible 
such a compilation, in order to insure correctness of in- 
mation, the language of the reports has been adhered to. 
he report of the experiments made by Captain H. C. 
iker has been given entirc, as it would not admit of con- 
insation ; but in order to economize space, only the mean 
sults of the experiments have been printed; and the 
mber of experiments of which thc given results are a 
“Yean, lias been inserted in the table. 

We have also been enabled, through the great kindness 
'# a friend, to enrich this article by a most valuable tabu- 
 scrics of original observations on the effect which sea- 
ing produces on almost every species of timber that has 
en treated of in the course of the foregoing remarks: 
| which are appended some most interesting and judi- 
pus obscrvations and dcductions by the author of the 
ple, Mr Bennett, of her majesty’s dock-yard at Ports- 
buth, a member of the late School of Naval Architecture. 
The woods used in India for ship-building arc, teak, 
ul, sissoo, jarrol, poon, and toon. Teak is the most 
rable among thcsc timbers, but it varies very myich in 
ality. There are two kinds of the Malabar teak, the 
irthern and southern ; the first is far superior in point of 
hrability, but is the most difficult to procure. The Mala- 
t teak is classed at Bombay as follows. No. 1, Northern, 
irved timber, which is brought a distance from Bombay 
! from 130 to 140 miles; No. 2, Southern, Calicut teak ; 
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No. 3, Northern Pattey, or straight timber, used for small ‘Timber. 


vessels and boats; No. 4, Bassein, or curved timber. 

The great length of time which several vessels built of 
Malabar teak have lasted (from thirty to fifty years, in some 
particular instances nearly a century) has established the 
prime Malabar northern teak as the most valuable timber 
in the world for ship-building. It is, however, like every 
kind of wood, liable to early decay, if not properly or gra- 
dually seasoned, by exposure to a moderate current of air 
after being felled. Malabar teak is so seldom imported 
into Calcutta, from the expense of bringing it round Ceylon, 
and on account of the distance, that it may be said nevcr 
to be used there for ship-building. 

Pegu and Moulmein teak is extensively used by the 
ship-builders of the Hooghly, and is the only description 
of teak timber imported in any quantity to the Calcutta 
markets. It is brought in a half-wrought state, the logs 
or planks being squared. Pegu and Moulmein teak is a 
coarse, porous, open-graincd wood, when compared with 
Malabar teak. It is not a timber which can be depended 
upon, particularly that which is of a pale-brown colour, 
which frequently goes very rapidly to decay. It is also of 
such a mixed quality, and the importation to Calcutta is so 
limited, that it is frequently difficult to select sufficient 
prime dark timber out of all the cargoes to build a ship of 
200 tons burthen. Its weight, when moderately seasoned, 
may on an average be stated to be forty-two pounds pcr 
cubic foot, while the weight of Malabar teak on an average 
is from forty-five to fifty-two pounds per cubic foot. The 
forests of Tonga and Irrawaddy supply the whole of the 
Pegu teak. That of the Tonga forests is of the best qua- 
lity, the country being high, and not flooded during the 
rainy season; whereas the forests of the Irrawaddy are al- 
ways in a swampy state, and are part of the year covered 
with watcr sufficient to allow of the trees being floated 
from where they are felled. The Birmans are in the habit 
of tapping the teak trecs, particularly those which are 
straight grown, to extract a varnish or oil, which is highly 
prized by them, and used chiefly for protecting their pa- 
godas or temples from the weather, for which purpose it is 
very effectual. These edifices are built entirely of untapt 
teak, as the Birmans consider the timber to be much in- 
jured, both in its strength and its durability, by being de- 
prived of this oil. The principal parts of these temples are 
sunk in the ground, and although so fixed, the timber rc- 
mains perfectly sound, notwithstanding many of them have 
stood nearly a century. 

The importation of teak from Moulmein and the Tenas- 
serim coast has only taken place since the Birman war. 
Prior to that period, Calcutta was supplicd almost exclusive- 
ly from Rangoon, but only with straight teak. The Moul- 
mein market first supplied crooked teak timbers, which sold 
at such priccs as to induce the Rangoon merchants also to 
send crooked timber from thence. The quantity, however, 
is so very limited, that the greatest difficulty is at present 
experienced upon the Hooghly in completing vessels from 
100 to 400 tons entirely of teak. 

Inferior as the Pegu and Moulmein teak is in quality 
when compared with the Bombay teak, it is preferable 
either to the saul or the sissoo, which has been brought to 
Calcutta within the last fifteen ycars, and which will be 
presently noticed. The accounts of the forests of Pegu 
and Tenasserim are, that they arc inexhaustible, and, if 
encouraged and properly worked, would supply timber of 
the largest size, and in sufficient quantity to meet the whole 
demand of the royal yards of Britain. In the batches of 
teak brought from the Tenasserim coast, a spccies of dark- 
coloured teak, approaching to black, may be noticed, 
which appears to be a superior description of timber. It is 
very tough, with the grain close and irregular. It is said to 
be brought down from the forests mixed with the common 
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or brown teak. The following useful information as to the 


"~~" expense of both workmanship and material was obtained, 


in October 1832, from Captain Forzar, who was engaged 
in the Moulmein timber trade. 

“ The head Birmah carpenter, Mistry, offered to supply 
and trim teak timbers all round fora ship of 400 tons, at four 
rupees each; or to exccute the whole of the work, as it re- 
gards the supply of carpenters, for 10,000 Sicca rupees, in- 
cluding joiners’ work for the hull, and the masts, yards, &c.” 

“ The price of teak crooks at Moulmein was, 

Ist sort large, to side about 12 to 15 in. 7 rup. cach. 
2d ditto middling, ditto 11 to 8 in. 3 to 5 rup. each.” 

“ The ‘Cashmere Merchant’ cargo (imported into Cal- 
cutta) cost at Moulmein in 1832, 

From 15 feet ( Ist sort large... 9 rupees each. 
to 18 feet< 2d do. middling 6 ditto. 
in length. ( 3d do. small..... 4 — ditto. 

“ Boat timbers, to side from three to six inches, and 
from four to seven feet long, cost from twenty to twenty- 
five rupees per hundred.” 

The other kind of teak used in India for ship-building 
is the Java tcak, of which considerable quantitics were im- 
ported into Calcutta during the time the English governed 
that island. Of late years scarcely any has been imported. 
The Java teak is of a vcry superior quality, and, judging 
from the statc of the vessels built of it, it is nearly if not 
quite equal to Malabar teak. 

All descriptions of teak, if sound, free from defects and 
from sap-wood, are proof against the white ants ; whereas 
all other descriptions of timber enumerated in this memo- 
randum are liable to the attacks of these insects. 

Saul is a hard heavy wood. It is imported from Behar, 
Oude, and the inexhaustible forests that skirt the hills which 
form the northern boundaries of Bengal and Behar. It 
is used extensively in all Calcutta ships, for the timbers, 
beams, &c. It is of two kinds, the Goruckpore and Mo- 
rung ; the first is a most inferior timber, and goes rapidly to 
decay. An intelligent gentleman long cngaged in the tim- 
ber trade of this country writes as follows. The forests 


situated to the east of the Coosey river, and to the west of 


the Teestan, produce the only good saul in India, which, 
like the elephant, deteriorates in quality the farther it is 
produced to the westward. The best timber is found at 
the foot of the hills, on a rocky ground. Sauls of large 
dimensions are now becoming exceedingly scarce, as the 
whole of the forests within a reasonable distance of the na- 
vigable streams are completely exhausted ; and every good 
timber must now be conveyed by land-carriage a journey 
ot two days. A great part of the natives, and all the Euro- 
peans (with the exception of one gentleman), have given up 
timber cutting altogether. The great superiority of Mo- 
rung saul over that produced to the west of these forests 
appears to have been but a recent discovery in Calcutta, 
though always well known to the native boat-builders. 
That found to the west of the Coosey river, for instance, 
Goruckpore and Bogah, being of a soft spongy nature, but 
little better than Mango wood, is now driven out of the 
market. The prejudice existing against the smaller timbers 
(dakar), on the ground of immaturity, would be done away 
with were it known that cvery fine tree produces a large 
and a small timber, the bottom the chakar, the top the 
dakar. 

Good saul is inferior to the very fine description of sissoo 
which was used in Calcutta-built ships about thirty years 
ago. The best description of saul, if well scasoned, may be 
classed, in point of durability, with the best sort of African 
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’ The great extent of these experiments precludes the possibility of printing the whole of the results. In this article we have therefore cot 
, L which Captain Baker has deduced from them, and have merely stated in addition, the number of separate 
periments from which these averages were shown. The experiments were made between the years 1827 and 1834. 
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fined ourselves to the averages 


timber, now so extensively used by the ship-builders of F; 
land. The greatest care is necessary in the selecti 
saul for immediate use, on account of its requiring a } 
time toseason. Itis very heavy, and will not answer for 
part of a ship cxposed to the sun, as it shrinks very 
Saul continues to be used for the frame, bcams, shelf-pieces, 
breast-hooks, and inside planking, of ships built at Caleutts 

Sissoo may be classed of two kinds, the dark and 
light coloured. The first grows in the forests of the 5 
districts where the best saul is to be found; but it has he. 
come so very scarce for some years past, that it is now sel. 
dom or never brought to Calcutta, although scarcely thirty 
years have elapsed since the forests of the north-west dis. 
tricts of Behar, where the finest sissoo timber is produced, 
were pronounced to be almost inexhaustible. The other 
kind (the light) has been the only crooked timber of } 
years brought down the country for ship-building : it is ¢ 
cidedly an inferior sort of wood, very subject to the dry 1 
and to the attack of white ants. 

Jarrol is of two sorts, the red and the whitc. The @ 
jarrol grows to a size fit for the largest ships, and may be 
obtained in any quantity near Chittagong; at which place 
several fine ships have been built, some of which are now 
running, although from fifteen to twenty-five years old. 
They were built of red jarrol timbers, with Pegu teak plank, 
Jarrol is very extensively used in Rangoon-built ships, but 
of a mixed and inferior sort. Coniparing’the superior sort 
of jarrol with the best kind of sissoo or saul, it must be con- 
sidered an inferior wood in point of durability. W 
jarrol is very inferior, and never should be used in ship- 
building. 

Poon is also of two kinds, the dark and the light. J 
a wood that answers very well for masts, for which it is 
used; but it is perfectly unfit to be introduced into oth 


either as timbers or planks. The Malacca red poonis that 
of which masts and yards are made. 

Toon should never be used for ship-building. It has how 
ever been introduced into several Cochin-built ships, | 
after five years has been found perfcctly rotten. Itis 
porous opeu-grained wood ; and the only nse it can be ap- 
plied to is for making furniture, for which it is extensively 
used in Calcutta. : 

Perhaps the best test of the durability of a Calcutta-built 
ship which can be cited, will be the Hastings of seventy- 
four guns, built there in 1818. The hull is compos 
saul, sissoo, Pegu and Java teak, all of the best kind. 
great was the expense incurred in the building of this 
that when completed, the account, after giving credit 
her freight, exhibited the cost of the hull for sca 11,683,754 
Sicca rupees, or, ten rupees to the pound, L.116,375 ster 
ling. It is usual in Calcutta-built ships to convert’ 
frame, with the knees, breast-hooks, &c. from sissoo timber} 
the beams and inside planking being of saul, and the bot , 
toms, wales, topsides, decks, kecls, stem, and stern-posts, 0! 
the Pegu teak. 


Results of a Series of Experiments on the Elasticity and trans 
verse Strength of different kinds of Timber. By Capta 
H.C. Baker, Superintendent of Suspension Chain- Bridges 
in Bengal. a 


The experiments, of which the results! only are here 
recorded, were conducted, as nearly as circumstances ad- 
mitted, with similar apparatus to that used by Mr Barlow, 
and described in his treatise on the strength and stress of 
timber. . 
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The speeimens, many of them, were obtained from the 
Commissariat Timber Depot ; some very fine ones from the 
Cossipore Gun-Carriage Ageney, and others were the pro- 

uce of the Caleutta market. ‘Those of three and two feet 
n length were, generally speaking, cut from the sound frag- 
nents of the larger speeimens. 

The central defleetions of the seven and six feet speci- 
mens were usually noted immediately after the application 
yf each fifty pounds of fresh load, at which time the set 
aken by eacli appeared more regular than after some inter- 
al had elapsed. The first defleetions were eommouly re- 
orded with 150 pounds weight, in some eases with only 
ifty pounds. Sometimes the speeimen was turned upon 
he trestles and subjeeted to two or more trials; and in a 

w instanees the load was left suspended for many hours, 
eflections being noted at different intervals of time. 

The depth of the neutral axis was oeeasionally observed, 
it this has been found to vary so little (being generally 
ve eighths of the depth) as to render its insertion in the 
ble of little praetieal utility. 

The direct cohesive strength of the wood having also 
een subjected to experiment, the ealeulation of it from 
r Barlow’s formula has not been thought neeessary ; but 
ne curious in such investigations are here presented with 
bundant materials for pursuing the inquiry. 

It is mueh to be regretted, that from the cireumstanees 
nder which most of the specimens were obtained, so little 
ccurate information respeeting the timber could be pro- 
ured. ‘The age, size, time of felling, and ecireumstances 
nder which the trees had been respectively placed subse- 
uently to their being cut down, would all have materially 
nhaneed the value of this statement of results to the man 
freseareh ; but, unluckily, no such information was acees- 
ble. Indeed in few cases was it even precisely known 
rom what part of the timber the specimen itself was cut 
ut, or what number was off the same trunk. The year 

importation, where known, has been however inserted. 
| The following were the woods experimented on. Saul! 
Sharea Robusta Rox). This timber is too well known to 
pnder a lengthened deseription of it requisite ; but its value 

r building purposes does not yet seem to have been fully 
preeiated. ‘The great meehanical resistance it affords in 
ses of strain, however applied, renders it unquestionably 
e most valuable of Indian timber yet generally known 
r engineering purposes. The rcgularity of its deflec- 

ns is indeed such as to render ealculations of the requisite 
rantling for any particular stress, at all times simple and 
are. 
| The general appearanee of its fracture beautifully illus- 
ates Mr Barlow’s theory of the axis of motion or rotation 

ing centrically situated ; the upper or compressed fibres 
Ping smooth as though cut with a sharp knife, those in a 
ate of tension so fine and intimately blended as to re- 
mble those of hemp rope when violently torn asunder. 

The saul of the Calcutta market is seldom above thirty 
pet in length, but the trees grow to a much greater height. 
yrom the injudicious practice of squaring it after felling, 
mean girth is only about six to seven feet, but must be 
Jhturally much greater. 

} Saul has lately been very successfully substituted for 


ul 


{ 
{ 
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teak in many of the component parts of the gun-carriages, Timber. 
checks, beams, and transoms ; poles and framing of gun “~~ 
and ammunition boxes; oeeasionally spokes, naves, and 

fellies. Its toughness in eases of pereussion must obviously 

render it a much safer material than teak to be near in ac- 

tion. It has also been used for door and window panels. 

It however shrinks more, from its greater density. 

To both the above woods, the teak ( Tectona grandis), in 
point of strength and elasticity, is decidedly inferior. © Its 
brittleness renders it indeed rather hazardous to stand near 
the speeimens when they are subjected to heavy strain, as 
the pieces, sometimes several of them, fly with considerable 
impetus in different direetions. 

A referenee to the tables will show, that of a great num- 
ber of specimens tried, three only, 80, 81, 88, of which 
only the mean result is given in this abridged table, see (1), 
at all approximate in results to those of Mr Barlow. The 
mean of my experiments is about 2:078, of Mr Barlow’s 
2:462, a number which exeeeds that of the saul tried by me. 
Mr Barlow’s specimens must therefore have been vastly su- 
perior to any in eommon use throughout India, for the eom- 
parative superiority of saul in point of strength is, I believe, 
indisputable. 

The teak grows to a great height, seventy to eighty feet 
and more, but cannot be easily obtained good of that size, 
the heart being frequently very much deeayed. It is a du- 
rable wood when exposed, and is not subject to the depreda- 
tions of white ants until it has been very long in use. The 
uses to which teak is applied are too generally known to 
render mueh remark necessary ; planking, boxes, panel- 
ling, doors, windows, venetians, furniture, beams of houses, 
are amongst the most common. 

Sissooh (Dalbergia Sissooh Rox) in structure somewhat 
resembles the fine speeies of teak, but it is tougher and 
more elastic. The sissooh grows to the height of about 
thirty feet, but it is generally rather crooked, and there- 
fore not so well adapted for beams. Sissooh is said to get 
harder with age. 

It is by the natives employed for house-furniture, bcams, 
eheeks ; spokes, naves, and fellies of wheels; keels and frames 
of boats, bloeks, printing presses ; and generally in all work 
where crooked timber is required. 

Jarrol (red) is a fine even wood in structure, and grows 
to great size in the Chittagong district; but that brought to 
the Caleutta market is too small to be of much use exeept 
for picture-frames and other similar purposes. 

The Chittagong forests are said to be nearly cleared of 
the best or thorny speeies of jarrol; the others are of little 
value. It is eonsidered a treacherous wood in ship-build- 
ing. 

In the following tables, it is neeessary to bear in recol- 
lection that the letters represent the following qualities. 

l. The length in inehes. 

a. The breadth or thiekness. 

d. ‘The depth. 

W. The breaking weight. 

A. The last defleetion. 

W. Greatest weight whilst the elasticity continued unim- 

paired. 

6. Defleetion ditto ditto. 


)? The saul and sissoo are obtained from the forests north of the Ganges line, between the 25th and 31st degrees of north latitude, and 74th 
d 88th degrees of east longitude, but chiefly from the tract lying north of Purneab and Goruckpore. 
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i TABLE 1. 


Mean Results of a Series of Experiments on the Elasticity and Transverse Strength of different hinds of Timber grown 
in India. Made by Captain H. C. Baker, Superintendent of Suspension Chain-Bridges in Bengal. 


2 3 : a 8 3 3 
3 He 8 Greatest weight | = 5 z g 5 
eS ore, and Deflection = s i BI 5 
8 Zo 3.  |while the Elasti.| m4 4 i c 9 
a ale 4 F ie : : 
‘i eS. - s [Zaid] Sele leek 
Names of the Woods, and Dimensions of the Specimens. S si S eo i} g i g ele E ~I|9 
8 |ke| 2 . e |é & y |e 
5 |e 3 i & |e |) 2 9 joe 
Q Son | a oo ce ‘Ga RB Seg 
EA So iva) . & 3 ° ° ° 
or | Se Weight | Defiec-| 4 s o o g 
2 Pe in | tion in | 2 44 a 5 
és E “ Pounds. | Inches. a) ae: > > > 
Monune SAvL. 
In specimens eighty-four inches long, two inches square, and 
seventy-two inches between the supports. 
Cut clear of the heart, from a chowker of the second size) 1825 | 8 | 928) 400 1:128 | 1121 | 4:34 | 602 9306382 2599 
Neem chowker, cut from near the outside.............++ we 1822 | 4 | 1054 | 450 |1°175 | 1008 | 3°72 | 696 8934121 | 22674 
1 Chowker, prime, SEASONS) «as. -ctoes sais ee RR cane. an A 3 928 | 450 | 1:116 | 1192 | 3°50 740 9406451 | 2684 | 
Beam of Tolly-Gunge Bridge, built in 1812, rebuilt in1819) 1812.| 3 | 1052 | 300 | 1-016 863 | 3°33 | 778 6888188 | 1942 
Dawker, young timber, cut clear of the heart...........6..-| 1825 | 9 | 9384} 450 | 1-21. | 1040 | 3-7 704 8675702 2340 
Ditto, cut near the heart......+seccessccsersssserereeers aeneee 1825 | 4 


342 | 300 | -906| 946 | 3°87 | 670 | 7724503 | 2198 


Specimens seventy-two inches long, two inches square, and sixty- 
siz inches between the supports. 


Promiscuously taken from young and old heart and) _. | 201 1065 | 500 {1-009 | 1134 | 3°3 660 eyo4112 | 2339 
Outside tiMber........csccccrccreencccccsceressceeseercenceseses f 
Seasoried....sesccecsssesscrevercoreeseerssseesesesensceseseressoesoee! LOB 3 987 | 506 |1:141 | 1166 | 3°37 646 7874014 | 2405 
Selected from Gurreah Haut Bridge, built in 1819........; 0. 1 | 1005 | 550 925 | 1366 | 3-4 640 | 10683973 | 2817 
Neem chowker, cut near the heart, not prime timber...... 1825 | 6 | 945 | 500 | "954 | 1174 | 3°6 605 9417452 | 2421 
Dawker, young timber, cut clear of the heart...........+6.-| 18296 | 16 | 1011 |; 500 |1:033 | 1155 | 3-4 640 8784213 | 2382 
MOSELY csance ++ ngncanssseeevnccrereesescnnrestncresssneronvesascreeroes| LGag | 0 | gOee! agO) (Ug | Puafgl ee 518 | 8326459 | 2366 
Goruckpore saul.......... sesseecescencnsvesceesssersossvoceseeeoes] 1823 | 10 | 995 | 500 | 1°075 | 1238 | 4:1 544 | 8357011 | 2419 
Neem saul; chowker, sap-wood, inferior specimens......... 1826 | 4 | 1045 | 450 [1°312 | 825 | 3:37 646 6162976 | 1700 
TEAK. 
ae ane. Oe ae eee eee cee | = | 8 | 687 | 380 }1-006 | 73 | 313 | 828 | 7e0a900 | 108 
WiktOrecucccovvosrccsaceserssnoanececanseneanceseenrarccasceverserens| 1825 | 6 | 690.) 550 |1°158 |. Sagu| 4-68 | 5585) 7000; 
PPG BU oan ios ojeie 01s s 00.0000 001000000000 000008 ABBAS coo nc anesBopooctipoosmagane ty 11% 5) 3} 730 | 450 | 1-266 876 | 33 660 6386907 | 1806 
i (1) AV[CUUIEDT oy. oo clcice.s atiscoee scence sets Maio ccc retss «reise velo awn MIL ie) 3 724 |} 500 |1:116 | 1137 | 3-4 640 8050403 | 2845 
[RUG A ccc cies ctessnseaces castes vctleeetts » sottselerecrisisitesae ess ssl ml GAD 3 688 | 400 |1°341 | 1100 | 3:7 588 6471875 | 2176 
Malabar ....csccersseesesesceeceesesceesenseeseeuaenessaceeeeerseestens 1826 3 743 | 500 | 1-073 | 1002 | 2°83 769 8357011 | 2066 
| Mug gun-carriage plank.......:0-sssssssessrreeerseevseeeeeee| 1827 | 2 | 743] 500 | 1°05 993 | 3:35 | 650 | 8556428 | 2048 
S1ssoou. 
Inferior, cut near the root, seasoned.......ssesecerersersereee| eee 2| 691} 300 |1:162 | 804 | 3:95 | 668 6022719 | 1809 
TDi loieeeyets «sececiceemeraies cctetesiens ta a saieetetvontemeatisataersteeroic ctanince «inal MLC) 3 714 | 300 | 1°675 | 1030 | 3°841} 535 4178149 | 2317 
Very fine, seasoned...... sscoeveseanvAiaksrcssiertazoraaegs soteeo.| OLD | G1 72s | 400 4 Mawr ate jon 495 | 5829197 | 2272 


Pro @Uittagong...0.....0m... cere Merson meaner sis 3 | 643 | 300 | -816| 800 | 4:3 506 | 6606066 | 1659 


In specimens three feet long, one inch broad, one and half inch 
deep, and thirty-three inches between the supports. 


Saul, selected to give a fair average........ccccssesesevseee eee: oo |S oe 0 663 | 1:34 | 536 tt 2431 
tea ecantn dlnan -naanuimncaasononsacaie rh | ey a ee " 2080 
Maa, 1MPORIOR EVECIITICNS......... 055100 -sncnnssrsonrsavnessennzes ae s.. x - 363 | °83 | 583 me: 1996 
f Sieso oh ree, Men Peter tts tel. asd Reo 8 Ca ee: *. Pa 579 | 1:°534) 473 ott 2123 
WME GG 1... caisessusscucines vse. «+++. NRRRONN OM AEM eee eo ee fr. 1816 
eae Oeics eee ee SF i Us Rey en er ee . |e 


In order to make this valuable series of mean results as useful as possible, we have formed a similar Table from the mean results of the et 


periments made by Professor Barlow, aud published by him in his work on the Strength of Timber. The two Tables taken together form & 
most interesting and perfect series of results. 
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| Mean Results of Experiments on the Elasticity and Strength of Timber, selected from Her Majesty's Dock-yard at 
Woolwich. 


Names of the Woods, and Dimensions of the Specimens. 


as 


In specimens eight fect in length, two inches square, and seven feet 
between the supports. 
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IGIALIC OFK....cccceterecsceecesnes 
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aise re cs os vastness onUbiRN ec bgnav nd sveoneeee das oils 

Dilto, six feet long between supports,........ssscesccsssececeneceeee 
ER OMODG IN. seine MoM oisic's dh se MB ossvedssneeddVeneses onesie seceee 
I ee ee 
OO ao MCE Masao sis GSM MMRincsincanninewiciibinn ect oiddsivssine ol 
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On the Woods of British Guiana. 


| In Table III, whieh is the classification of timber 
adopted by the Committee of Lloyd’s Register Book of 
British Shipping, there are two sorts mentioned as timber 
of the first quality, whieh are yet little known in this eoun- 
try in private building yards, and not at all in-our publie 
establishnients. These are greenheart and morra. They 
are both the produee of British Guiana, a eolony that will 
in all probability ere long be a chief souree from whieh 
this country will draw her supplies of naval timber. The 
territories of the eolony have never yet been clearly de- 
fined. Its extent has been variously stated, by some as not 
much exceeding 12,000 square miles, by others as extend- 
ing Over an area of 76,000 square miles. It is situated al- 
most immediately under the equator, and has consequently 
the vigorous and luxuriant vegetation inherent to such 
jregions. The forests of the interior are said to be of im- 
mense extent, and abounding in valuable timber trees. 
Among these are, the morra, which nearly resembles in ap- 
pearance the best African oak; the simiri, or loeust, a 
wood well known in England ; and the siperi, or greenheart, 
so called from a peeuliar green tinge whieh the timber has 
when eut with a tool. There are many other valuable 
timber trees, both for building and for ornamental work ; 
but these perhaps are the most important to notiee here. 

|, Phe morra may be obtained easily to square twenty 
' inches, and the logs run from thirty to fifty feet in length. 


It is said not to be susceptible of dry rot; but there can 


hardly yet be sufficient experience of it when eombined in 
the masses of timber to be found in large ships, to establish 


_ this important point as indisputable. If it be as similar in 


Number of Experiments of which 
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Made by Professor Barlow. 


; | $ js a g 

3 Greatest Weight] ‘3 s g cS g 

4 and Deflection 2 aa iS 8 AI 

o »,  |-while the Elasti- ram a fe a F = 

a ba clty remained 5 g . . ge : oie 

2 & perfect. 5 = 3 a iq Sells |S ety 

q| 5 ® | 2 jess] gt [g5 

be 2 S 3 & il 3 l oS | 

g| & ele |g 7 ls _” 

3 a) Weight | Deflec- 4 § Z 2 ig 

By in | tion in g sa) = = & 

s Pounds. | Inches. Fa} 5 s S > 
745 1-151 | 938 | 4°32 818 9657802 | 2462 
579 150 *822| 846 | 5:92 596 6759200 | 2221 
969 150 | 1-590) 450 | 590 598 3494730 | 1181 
934 200 | 1°280} 637 | 8-10 435 5806200 | 1672 
872 225 | 1-080] 673 | 6-00 588 8595864 | 1766 
756 200 | 1°590] 560 | 4-86 724 4705750 | 1457 
993 150 | 1430] 526 | 5-73 610 3885700 | 1383 
760 225 | 1:266| 772 8:92 395 6580750 | 2026 | 
696 150 | 1026! 593 | 5-73 615 5417266 | 1556 
5 de 125 | 1:685 | 386 | 693 509 2799347 | 1013 
660 150 | 1:134 |) 622 | 6-00 588 4900466 | 1632 
657 150 "755 | 511 5°83 605 7359700 | 1341 
553 150 931) 420 | 4:66 487 5967400 | 1102 
753 125 °870 | 422 | 6:00 588 5314570 | 1108 
738 150 "883 | 467 | 600 tee 3962800 | 1051 
696 125 | 1-442) 436 | 6:00) 588 2581400 | 1144 
693 150 | 1:006| 561 6:42 403 3478328 | 1262 
703 150 | 1:006 | 561 6°42 403 3478328 | 1262 
531 125 | 1°885 | 325 | 858 41] 2465433 853 
§22 125 *812 | 370 | 5-00 518 3591138 832 
556 150 831) 501 | 5-00 518 4210830 | 1127 
560 150 “831 | 510 | 5:00 518 4210830 | 1149 
577 200 °800 | 655 648 5832000 | 1474 


its qualities as it is in its appearanee to Afriean oak, it cer- 
tainly ean elaim no exemption from the attack of dry rot. The 
trees grow to a great height; and although the trunks are ge- 
nerally straight, the branehes afford good eompass timber. 

But the most important timber produce of British Gui- 
ana is the greenheart. It is a hard close-grained wood, 
having, like teak, an oily feel to the toneh. Its specifie 
gravity is abont equal to that of African oak, but it is de- 
eidedly superior to it in strength, toughness, and durability. 
These, however, are not its ehief advantages: its great va- 
lue consists in its being eompletely exempt from the attaeks 
of worms. It is on this aeeount used in Demerara for sluiee- 
gates, piles, and all marine engineering works whieh wonld 
be exposed to their ravages. Experiments of a most con- 
clusive nature as to its really resisting these insects have 
been made in thiscountry. ‘The port of Liverpool is much 
infested with worms, and the wood-work of the doeks there 
is eonstantly destroyed by them. Clows of greenheart tim- 
ber have now been down upwards of seven years at the west 
entranee of the Brunswiek half-tide basin, and are as yet 
untouehed ; while experienee has proved that clows of other 
timber in the same situation would have been destroyed in 
less than half that time. 

This is a most important quality, and renders this timber 
invaluable for marine engineering works. It is imported 
in logs of from twelve to sixteen inches square, and from 
twenty to forty feet in length. It is exeeedingly hard, and 
diffienlt to work as planking, although latterly some colonial 
vessels have been planked with it. There is another Gui- 
anian timber, the siruaballi, of a softer texture, and much 
used for planking, as it is also said to be able to resist the 
ravages of the worm. 
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“ In the above table, the first weight of each speci 
taken within or shortly after one year of the felling of 
tree. This is to be generally understood, unless othe 
expressed. 

“ Few authors agree as it respects the weight of var 
species of timber in a seasoned and in an unseasoned 
This diversity of opinion often arises from an indefinite 
of the terms ‘seasoned,’ and ‘ unseasoned; and we nee 
not be surprised at these seeming contradictions, when 
remember that many other words which denote the stat 
or condition of bodies, are equally indeterminate. 
when we speak of heat and cold, light, and darkness, m 
ture and dryncss, we may naturally inquire what dim 
tion of heat occasions cold, what decrease of light cause 
darkness, or what absence of moisture constitutes di 
ness. Henee, generally speaking, the word ‘ seasoned? im- 
plies a relative rather than an absolute state of the w 
To prevent as far as possible any ambiguity on the subje 
the dates and circumstances under which the wood y 
placed are carefully recorded, by which means the read 
may form his own conelusions respeeting the gradations ¢ 
weight at intervals of time varying from one to twenty yea 
It should be understood, that large masses of timber, ev 
if placed in dry situations for many years, in buildings 
ships, would have their specific gravity diminished iP 
into small portions. This will be manifest, if the read 
refers to those specimens in the table which were taken ot 
of a ship of war, the Marlborough. 

“ Tt occasionally happens that the specific gravity of 
ber is increased instead of being decreased by season 
This occurs when the shrinkage diminishes in a greater 
ratio than the weight. See No. 75 and 78. 

“ Shrinkage rarely takes place in the direction of the Length 
of timber; when it does so occur, it seems to arise from a 
want of uniformity in the direction of the grain; for in- 
stance, when the wood is ‘curly’ and knotty. Independently 
of the length, the greatest shrinkage is in a direction at right 
angles with the ‘silver grain;’ the least in the direction of — 
the plahe of the ‘ silver grain? Hence, when the heart of 
the tree is in the middle of the wood, so that the silver grain 
radiates from the heart to the exterior, there is no greater 
tendency to shrinkage in the one than in the other direction. 

“In those cases in which the specimens are known tobe 
tops and buts of trees, they are so distinguished ; otherwise 
they must be supposed to be indiscriminately taken from 
top, but, or middle of the trees. It is a generally-received 
opinion, that the but of English and other oak is heavier 
than the top; still men of great eminence differ on this 
subject. The view of Du Hamel may probably partly 
s 3 count for these conflieting ideas. He asserts, that 
WR ee 2 hn es aed a healthy vigorous trees, the but is heavier than the top; but 

that in trees past their maturity and on the deeline, the 
top is heavier than the but. Whatever deference may be 
due to this opinion, an analysis of the facts contained in 
our table will show, that another cause materially 1e 
condition of the question, which is the hygrometrieal sta 
of the specimens subjected to experiment; for it is an i- 
teresting fact, which will be presently verified, that the but — 
of a tree may be of greater, of equal, or of less’ n¢ 
gravity than the top, according as cach is more or less ad- 
vanced to a state of seasoning. — | 

“ Among others, the following results are derived from 
the foregoing table. 

“ Ist, The average weight of a cubic foot of unseasoned 
English oak, derived from twenty-seven specimens, viz. No- 
9 to 35 inclusive, is 1000 oz., or 62 lbs. 8 oz. 

“ 2d, From the same specimens the average weight of 8 — 
cubic foot of English oak allowed to season during the 
space of from thirteen to twenty years is 45 Ibs. 902 

‘<3d, Among the above twenty-seven seasoned specimens | 
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1822. 


Date when - 
Weighed and} Weight. 
Measured. 
June 1826. 
Aug. 1840. 
Aug. 1840. 
Aug. 1840. 


Aug. 1849. 
June 1826. 


Dimensions in 
Inches. 
65°87 X5°87 
121212 
12X11°75X11°75 
12x12x12 
{ 12X11°5 X11°62 
12x32 12 
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1, the average weight of those which were kept in a warm 
room, in which there was occasionally a fire, was 47 lbs. 
6 oz. to the cubic foot ; whereas those which were kept in 
a shed weighed only 44 Ibs. 13 oz. to the cubic foot. This 
result seems to warrant the conclusion, that within certain 
limits artificial heat does not season wood so expeditiously 
‘as natural heat and ventilation. It should be however re- 
_marked, that the average original weight of the specimens 
| kept in a warni room exceeded that of those kept in the 
shed; the former weighing 63 lbs. 43 oz. to the foot, while 
the latter weighed 62 Ibs. 3 oz. to the foot. ‘The difference, 
however, is too small to vitiate the conclusion just drawn. 
«Ath, From the specimens of English oak in whieh the 
tops and buts are distinguished, it appears that in seasoned 
oak the top is hcavicr than the but; the average weight of 
a eubie foot of each being respectively 48 lbs. 72 0z., and 
44 \bs. 4.0z. On the contrary, in unseasoned oak the but 
is heavier than the top, the average weight of a cubic foot 
of each being respectively 64 Ibs. 14 0z., and 62 Ibs. 134 
oz. It hence follows, that there must be a medium state of 
seasoning, in which the top and but are equally heavy. 
“5th, From specimens No. 37 to 42, it appears that the 
average weight of a cubic foot of French oak is, seasoned 
48 Ibs. 01 oz., and unscasoned 68 Ibs. 2 oz. These speci- 
mens not having been seasoned four years, are not to be 
considered as having arrived at their ultimate state. Nos. 
$7 and 48 were not cut out until August 1840, although 
the trees were felled in 1836. These, however, together 
with 49 and 50, serve to show the degree of seasoning of 
the solid log, as compared with the seasoning of No. 37 to 
42, being the same kind of timber cut into small portions. 
« Taking the five specimens, 37 to 41, it will be seen that, 
both in a seasoned and in an unseasoned state, the tops 
are,-at least at present, heavier than the buts. Thus,— 
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“A like result will be obtained by examining the weight 
of No. 47 to 50, in which the logs remained some years in 
“an unconverted statc. 

“ 6th, From an analysis of specimens, 53 to 59, it appears 
that the weight of a cubic foot of Adriatic oak, allowed to 
season twenty years, is 48 Ibs. 64 0z. The same specimens 
‘unseasoned weighed 65 Ibs. 10% 0z. to the cubic foot. As 
the tops and buts are not particularly distinguished, no con- 
‘clnsion can be drawn respecting their comparative weights. 
_ “th, The specimens of Italian and American white oak 
are not sufficiently numerous to draw conclusions from 
Ithem, The top and but of the Italian oak, No. 60 and 61, 
after being felled six years, were the same weight. 

“8th, From specimens 64 to 86, it appears that the weight 
of a eubic foot of African oak allowed to season from thir- 
teen to twenty years, is 60 Ibs. 3 oz. The same specimens 
unseasoned weighed 64 Ibs. 1 oz. to the cubic foot. 

“Tt further appears that, both in a seasoned and unseason- 
ed state, the buts are heavier than the tops. Thus,— 


Average Weight of a Cubic Foot 
of African Oak. 


Unseasoned. 


Seasoned. 


62 122 | 66 


| \ lbs. oz. lbs. 
| 58 4, 62 
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“9th, The average weight of a cubic foot of teak, season- Timber. 
ed during the space of nineteen years, is 42 lbs. 22 0z., un- = 
seasoned 48 Ibs. 11 0z. Moreover, in an unseasoned state 
the weight of the but exceeds that of the top; while in an 
unseasoned state the weight of the top exceeds that of the 
Thus,— 


but. 


Average Weight of a Cubic Foot 


of Teak. 
Seasoned. Unseasoned. 
lbs. oz. lbs. oz. 
ater . cements 42 132 47 10 
ROP s.c0it.z 4al & i 48 6 
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“ 10th, With respect to larch, cedar, Riga fir, and a few 
varieties of the pines, their weights may be seen by inspect- 
ing the table. But it was thought that the specimens were 
not sufficiently numerous to justify any general conclusion 
respecting their weights in different states of seasoning. 

“11th, Of the Dantzig fir, the average weight of a cubic 
foot of the unseasoned specimens is 39 Ibs. There are only 
two seasoned specimens recorded ; their average weight to 
the cubic foot is 32 Ibs. 9% oz. 

“ Of the unseasoned specimens, from No. 103 to 112, the 
average weight of the buts (39 Ibs. 14% 0z.) exceeds that 
of the tops (35 lbs. 151 0z.). 

“ 12th, The specimens of cowdie are not sufficiently nu- 
merous to form a decided opinion respecting the weight 
of this wood. Omitting No. [21 and 122, which, when 
weighed, was still saturated with salt water, we find the 
average weight of a cubic foot of the seasoned timber to be 
36 Ibs. 15% 0z.3 while the mean weight of the two speci- 
mens No. 117 and 118, in their unseasoncd state, is 41 Ibs. 
to the cubic foot. The but exceeds the top in weight. 

“ 13th, With respect to Canada yellow pine, there are no 
specimens recorded in the table in an unseasoncd state. 

“In taking an average weight of the seasoned specimens, 
No. 129 to 132 are neglected, inasmuch as two are ‘ par- 
tially seasoned,’ and two were weighed shortly after being 
taken out of salt water. With this explanation, the aver- 
age weight of seasoned yellow pine is 27 lbs. 10% oz."per 
cubic foot. 

“ Out of the five trees from which the ten specimens of 
yellow pine are cut, it appears that in three of the trees the 
buts are heavier than the tops, whereas in the remaining 
two the tops are heavier than the buts.” 


The following articles may be referred to for information 
ontimber: HorticuLTurs, PLANTING, STRENGTH oF Ma- 
TERIALS, and SHIP-BUILDING. Some of the most celebrated 
works which may be consulted, besides those already men- 
tioned, are, Sir John Hill, M. D., on the Construction of 
Timber as explained by the Microscope ; first published in 
1770: the work of Forsyth on Fruit and Forest ‘lrees, which 
is also of importance, as he was the first to treat on vege- 
table surgery: the Planter’s Guide, by Sir Henry Steuart of 
Allanton: and especially the Arboretum et Fruticetum Bri- 
tannicum, by J. C. Loudon, in eight volumes; one of the 
most scientific and important books published on the sub- 
ject. There are many other works which may be advan- 
tageously read, but it would exceed our limits to enume- 
rate them. 

The concluding short table will give some idea of the 
immense consumption of timber incidental to our being 
a maritime power; and the estimate that each ton of our 
merchant shipping has consumed at the very least a load 
and a quarter of timber, will pcrhaps tend to diminish the 
surprise which may have been excited in the early part 
of the article, by the assertion that the demand for timber 
was fast outrunning the supply, and exhausting the forests. 
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TABLE V. 
od An Account of the Quantity and Description of Timber, Thick-stuff, Plank, and Deals, necessary to complete a 


War of each Cluss, with the exception of the fitting up of the Bulkheads of the Cabins, and the Accommodat 


the Crew. 


120 Guns. 86 Guns 70 Guns. 28 Guns. 
- ‘Loads. Ft. | Loads. Ft. Loads. It. Loads. Ft. Loads. Ft, Loads. Ft. Loads. Ft, 
Sid@gh Oakes. ae. tee ew. 7. 2009 37 1649 30 1266 46 1098 9 602 17 242 17 
(10 | 103 30 =e - a me Fe re 2 
9 55 A 81 7 - = ae me AS ke oe Fn 
8 145 20 134 18 wih ee 48 30 45 18 _— sass 
e 3 he D1 * o5 90 ie * al 
Thick-stuff, converted from ; ba ia 4 2 a ie iz ‘el a -; pl Seth y 
oak or its substitutes...... \ 6 87 47 76 20 27 40 75 20 63 45 92 9 5 
5} 10 25 7 0 6 40 ae 8 os > wal 
& 199 21 47 5 105 43 i par 55 22 11 20 21 
l 43 93 45 199 30 166 26 17 13 15 10 Q41°7 wd 
( 4 159 37 70 24 79 10 200 10 63 0 14 32 25 
Plank, converted from oak or | °? petition iesine iit 7 en en Gee i p 
anm copyerted phe ig 57 4! 56 15 51 6 40 30 33 45 57 18 30 
1S SUDStILULCS...-...r000ner | 2 115 1 8 1 6 ——— ss & 17 33 10 1 
2 ss s Slices a en eS es = = » 2 3.4 
HLA, TIIMDON sess 0 lever gate oocdentresieeele Onin ls 126 15 103 38 92 20 78 15 42 17 29 40 
p Fir timber...... ceceeseeesseeeesveneee! 202 46 159 14 119 34 103 23 75,42 34 20 6 20 
Feet. Feet. Feet Feet Feet Feet Feet 
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Dave 3 23200 18200 16500 10600 6400 100090 34100 
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In this Table the contents of the ‘sided oak” and of the elm timber are expressed in sided contents, which are derived from the convert 
contents by assuming the converted contents to be to the sided contents as 2 to 5, 
converted contents by assuming them to be to each other as 4 to 8. The quantities of deals are expressed in “feet running” of the ro 


deals expended on the ships. 


TIMBUCTOO, an African city, situated on the banks 
of the Joliba or Niger, in 17° 40’ north latitude, and 2° 
30/ west longitude, being nearly the very latitude in which 
Ptolemy placed the town which he calls Cuphe; and it is 
very remarkable that the principal stream of the Niger, 
which passes to the south and to the eastward of ‘Timbuc- 
too, is laid down by Ptolemy as passing in the same direc- 
tion in regard to Cuphe. 

This town, which has long been the object of European 
research, is greatly reduced from the magnitude and im- 
portance which it attained under the Arabian and Ma- 
hommedan power when triumphant in Africa. It now con- 
tains only about 13,000 inhabitants ; but these are much 
superior to thc inhabitants of the other African towns. Ac- 
cording to Sidi Hamed, it is built on a plain surrounded on 
all sides with hills except on the south, on which side the 
plain extends to the river. About ten or twelve miles to 
the south of Timbuctoo stands Cabra, which is its port on 
the Joliba. De Caillé describes the city and its environs 
as dreary and desolate ; but this may be accounted for by 
the circumstance of his having visited it at the close of 
the dry season ; for other travcllers have described the ad- 
jacent country as verdant and fruitful. Timbuctoo may 
be regarded as the principal mart for this part of Africa. 
It is the great central point to which the commercial 
travellers from Algiers, Tripoli, Tunis, Egypt, &c. resort. 
The Moors resident in Timbuctoo receive consignments 
of merchandise from Adrar, Taffilet, Towat or Twat, Ar- 
damas (Ghadames), Tripoli, &c.; and some of the shops 
are well stored with articles of European manufacture. 
The king or governor of Timbuctoo, who is a negro, is 
himself a merchant. 

The city forms a sort of triangle, measuring about three 
miles in circumference. Thc streets are clean, and wide 
enough to allow three horsemen to pass abreast. It is prin- 
cipally inhabited by negroes of the Kissoor nation. The 
Moorish merchants, after having made what they consider 


50 Guns. 36 Guns. 16 Guns. 


The sided contents of the fir timber are derived from 
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a fortunc, generally return to their own country to e 
the fruits of their labours. Fire-wood is scarce, and 
town is indifferently supplicd with water, which is pro 
cured from reservoirs, which have been excavated to fl 
depth of thirty-five or forty feet for the purpose of 
lecting the rain-water. The inhabitants are zcalous 
hommedans. They are neat in their dress, and in 
interior of their dwellings, but are represented to be 
licentious in their manners. The Tooariks, a warli 
tion spread over the Great Desert, render the inhab 
of this and the other towns their tributaries. 

TIME, a succession of phenomena in the universe, or 
mode of duration marked by certain periods or measu 
chiefly by the motion and revolution of the sun. 

Time, in Music. See Music. 

TIMERYCOTTA, a town and fortress of H 
tan, in the Carnatic, district of Palnaud, seventy- 
miles §.S.E. from Hyderabad. Long. 79. 20. E. Lat. 
Pe. 

TIMON the Sceptic, who is not to be confounde 
Timon the Misanthrope, was a Phiiasian, a discipl 
Pyrrho, and lived in the time of Ptolemy Philadelp! 
He took so little pains to invite disciples to his school 
it has been said of him, that as the Scythians shot 
‘Timon gained pupils by running from them. He was: 
of rural retirement, and was so much addicted to wine 
he had a successful contest with several celebrated ch 
pions in drinking. Like Lucian, he wrote with sarcast 
humour against the whole body of philosophers. Thet 
ments of his satirical poem Sill, often quoted by the @ 
cients, have been carefully collected by Stephanus in } 
Poesis Philosophica, and by Brunck in his Analecta. 
mon lived to the age of ninety years. 

Timon, surnamed MMisanthropos, or the Man-hater, 
a famous Athenian, who lived about 4208. c. He was 
day asked, why he loved the young Alcibiades, while he 
tested all the rest of the human race; on which he rep 


ey 


T IM 


“Jt is becausc I foresee that he will be the ruin of the 


Athenians.” 
TIMOR, East, the largest and southernmost of the Mo- 
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the seven tones, and to banish him from our city, that men Tindal. 
may be warned for the future not to introduce into Sparta -~—~ 
any unbecoming custon1.” The same story, as related in 


Jucca Isles, intersected by the ninth degree of south lati- 
tude, and extending obliquely in a north-east and south- 
east direction. In length it is 250 miles, and from thirty 
to sixty in breadth. It is mountainous in the interior, the 
ridge by which it is intersected rising as high as the Peak 
of Teneriffe ; while the south-east shores are exceedingly 
low, and overrun with mangroves. Gold, washed down 
from the mountains, is said to be found in the streams; but 
the natives are represented as extremely jealous of the re- 
‘searches of Europeans ; and a body of Dutch sent into the 
interior on an exploring expedition was cut off by them. 
The chief products of tle island are sandal-wood and bees’ 
wax. Another article of export is biche de mer or sea- 
‘slug, which is partly procured near the island, and partly 
fished on the coast of New Holland, and brought to this 
island for sale. The bread-fruit tree grows here in great 
luxuriance, as does also mountain rice. Sandal-wood, bees’ 
wax, honey, and slaves, are exported ; and rice, arrack, sugar, 
tea, coffee, betel-nut, and the manufactures of China, with 
{some from India and Europe, are received in return. The 
Dutch established themselves in this island at Coepang in 
1630. Their territory did not extend beyond four or five 
miles round Fort Concordia. During the war which ter- 
minated in 1801, the communication with Batavia was in- 
terrupted, and the town was taken by the English. When 
Captain Flinders visited the island in 1803, he saw only 
two European residents at Coepang, besides the soldiers 
and the governor. The original inhabitants retain the 
mountains of the interior, to which they have been driyen 
by the Malays, who possess the sea-coast. Some attempts 
have been made by the Dutch to establish Christianity, 
but with little success, the inhabitants remaining mostly in 
their original ignorance. Long. of the extreme south-west 
point of Timor, 123. 29. E. Lat. 10. 22. S. 

Timor Lavt, an island in the Eastern Seas, about sc- 
_venty miles long by twenty-five in average breadth. It is 
situated between the 7th and 8th degrees of south latitude, 
‘and the 132d and 133d of east longitude. Nothing further 
is known of it. 

TIMOTHEUS, one of the most celebrated poet-musi- 
cians of antiquity, was born at Miletus, an Jonian city of 
Caria, 446 years B.c. He was contemporary with Philip 
of Macedon, and not only excelled in lyric and dithyram- 
bic poetry, but in his performance upon the cithara. Ac- 
cording to Pausanias, he perfected that instrument, by the 
addition of four new strings to the seven which it had 
‘before; though Suidas avers that it had nine before, and 
that Timotheus only added two, the tenth and eleventh. 
The account of Pausanias is confirmed in the famous 
decree against him, still extant, and preserved at full length 
in Boethius. Mr Stillingfleet has given an extract from 
jit, in proof of the simplicity of the ancient Spartan music. 
|The fact is mentioned in Athenzus; and Casaubon, in 
his notes upon that author, has inserted the whole ori- 
[eae text from Boethius, with corrections. The follow- 
Ing is a faithful translation of this extraordinary Spartan 
decree. “Whereas Timotheus the Milesian, coming to 
| our city, has dishonoured our ancient music, and, despising 
, the lyre of seven strings, has, by the introduction of a greater 
varlety of notes, corrupted the ears of our youth; and by 
the number of his strings, and the novelty of his melody, 
_ has given to our music an effeminate and artificial dress, in- 

stead of the plain and orderly one in which it has hitherto 
_ *ppeared ; rendering melody infamous, by composing in 


i the chromatic instead of the enharmonic : the kings and 
}) tHe ephori have therefore resolved to pass a censure upon 
_ Timotheus for these things ; and further, to oblige him to 
Cut all the superfluous strings of his eleven, leaving only 


Athenzeus, has this additional circumstance, that when the 
public executioner was on the point of fulfilling the sen- 
tence, by cutting off the new strings, Timotheus, perceiv- 
ing a little statue in the same place, with a lyre in his hand 
of as many strings as that which had given the offence, and 
showing it to the judges, was acquitted. It appears from 
Suidas, that the poetical and musical compositions of Ti- 
motheus were very numerous, and of various kinds. He 
attributes to him nineteen nomes, or canticles, in hexame- 
ters ; thirty-six proems, or preludes; eighteen dithyram- 
bics ; twenty-one hynins; the poem in praise of Diana ; 
one panegyric; three tragedies, the Persians, Phinidas, and 
Laertes; to which must be added a fourth, mentioned by 
several ancient authors, called Niobe, without forgetting 
the poem on the birth of Bacchus. Stephanus of Byzan- 
tium makes him author of eighteen books of nomcs, or airs, 
for the cithara, to 8000 verses; and of 1000 Tlgoo/min, or 
preludes, for the nomes of the flutes. Timotheus died in 
Macedonia, according to Suidas, at the age of ninety-seven ; 
though the marbles, much better authority, say at ninety ; 
and Stephanus of Byzantium fixes his death in the fourth 
year of the 105th Olympiad, two years before the birth of 
Alexander the Great. Hence it appears that this Timo- 
theus was not the famous player on the flute so much 
esteemed by that prince, who was animated to such a de- 
gree by his performance as to seize his arms, and who em- 
ployed him, as Atheneeus informs us, together with the 
other great musicians of his time, at his nuptials. From an 
inattention to dates, and from forgetting that of these two 
musicians of the same name the one was a Milesian and 
the other a Theban, they have been hitherto often con- 
founded. 

TIMPANI (Ital.), kettle-drums. See Music. 

TINDAL, Marruew, a well-known English writer, was 
the son of the Rev. John Tindal of Beer-Ferres in Devon- 
shire, and was born about the year 1657. He studied at 
Lincoln College in Oxford, whenee he removed to Exeter, 
and was afterwards elected fellow of All Souls. In 1685 
he took the degree of LL.D. In the reign of James II. 
he declared himself a Roman Catholic, but soon renounced 
that religion. After the revolution he published several 
pamphlets in favour of government, and the liberty of the 
press. His principal works are theological and ecclesiasti- 
cal, but some of them are more connected with his charac- 
ter as a civilian. One of these is “An Essay concerning 
the Law of Nations and the Rights of Sovereigns.” An- 
other consists of “ Discourses on the Obedience to the 
Supreme Powers, and the Duty of Subjects in all Revolu- 
tions.” His “ Rights ofthe Christian Church asserted,” ex- 
posed him to a violent contest with the high church clergy ; 
and his treatise entitled “ Christianity as old as the Crea- 
tion,” published in 1730, made much noise, and was answer- 
ed by several writers, particularly by Dr Conybeare, Dr 
Foster, and Dr Chapman. Its tendency was evidently 
deistical. Dr Tindal retained his fellowship till his death, 
which took place at London on the 10th of August 1733. 
He left in manuscript a second volume of his “ Christianity 
as old as the Creation,” the preface to which has been 
published. 

TINDAL, Nicnouas, the nephew of Dr Tindal, was 
born in 1687, and educated at Exeter College, Oxford, where 
he took the degree of A.M. in 1713. He became a fellow 
of Trinity College, and obtained several pieces of preferment 
in the church. In 1738 he was appointed chaplain of 
Greenwich Hospital; and here he died on the 27th of June 
1774, at the age of eighty-seven. He was the author or 
translator of several works, but is chiefly remembcred for his 
translation and continuation of Rapin’s History of England. 
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TINE, an island of Turkey, on the western side of the 
Archipelago, separated from Andros by a channel three 
quarters of a mile across. It is about ninety square miles 
in extent, and contains about 16,000 inhabitants, who cul- 
tivate the land with great care. It yields corn, pulse, cheese, 
and fruits ; but the product which affords the greatest em- 
ployment is the breeding of silk-worms and the winding of 
silk. Although naturally sterile and rocky, it is more pro- 
ductive than any of the islands in its vicinity. Long. 20. 
14, E. Lat. 37.50. N. 

TINGANO, a small river.on the eastern coast of Ma- 
lacea, which falls into the sea of China. Long. 103. 9. E. 
Lat. 5. 27..N. 

-PINGI, a‘cluster of small islands in the Chinese Sea, 
near the eastern coast of Malacca. Long. 104.21. E. Lat. 
2. 230 N. 

TINGORAN, a small island in the Chinese Sea, near 
the eastern coast of Malacca. Long. 103. 33. E. Lat. 4 
SN ied | t 

TINGTCHEOU, a city of China, of the first rank, in 
the province of Fokien, situated among the mountains which 
separate it from Kiangsee. Long. 116. 4. E. Lat. 25. 
48. N. 

TINIAN, one of the Ladrone Islands, in the North Pa- 
cific Ocean, about forty-two miles in circumference, first 
discovered by a Manilla ship, which was cast away here in 
1638. Theauthor of Anson’s Voyage gives a most pleasing 
and romantic deseription of this island, as found by the crew 
of the Centurion in the year 1742. Commodore Byron, 
who visited this island in 1762, gives a description in every 
respect the reverse of that of Anson. He found it overgrown 
with weeds, and forests impenetrable, owing to a thick growth 
of underwood ; the climate moist and sultry, and extremely 
unhealthy, owing to the violent and incessant rains; in ad- 
dition, to which it is infested with musquitoes and other 
venomous insects, as well as centipedes and scorpions. 
Tinian was visited in 1767 by Wallis, in 1787 by Captain 
Portlock, in 1788 by Captain Sever, and afterwards by 
other navigators, who all confirm the account given of it 
by Commodore Byron. 

TINNEVELLY, an extensive district of the south of 
India, in the province of the Carnatic, 150 miles in length 
by fifty in breadth, situated principally between the 8th 
and 10th degrees of north latitude, and occupying the 
south-east extremity of what is called the peninsula. It is 
bounded on the north by Madura and Marawas; on the 
south-east it is separated from Ceylon by the Gulf of Ma- 
naar; and on the west it is bounded by Travancore. It is, 
generally speaking, an open and level country, though it 
contains some woods and several hills, and is tolerably well 
cultivated thirty miles north of the town of Tinnevelly. It 
contains no ruins of magnitude; but is watered by many 
streams flowing from the western mountains, and in favour- 
able seasons yields abundant crops of rice and cotton, the 
latter of an excellent quality. The chief towns are Tinne- 
velly, Tutecoria, Vypaur, Callacand, Natradacotta, and Coil- 
patam. ‘Towards the southern and castern extremities are 
many salt marshes. Owing to their low situations, an inun- 
dation some years ago broke into them from the sea, and 
did much mischief, rendering the soil unfit for cultivation. 
The population consists chiefly of Hindoos, who retain 
much of their primitive cnstoms and manners. During the 
first wars in whichithe British were engaged in this country, 
it abounded with petty chiefs, called polygars, who were 
constantly quarrelling with each other, and plundering the 
country. They resided in fortresses in the midst of woods, 
where it was extremely difficult to follow them with a re- 
gular force. In this disorderly state the country continued 
till the year 1792, when it was taken possession of by the 
British, who reduced to obedience a number of their chief- 
tains. When the war commenced in 1799 with Tippoo 
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Sultan, those polygars took advantage of the absence of t 
army, and broke into rebellion. As soon asa suffici 
her of troops could be spared, a large force was sent agai 
them, and before 1803 thcy were all subdued; an 
occasion was taken for disarming them, demolishi 
forts and strongholds, and reducing them immedia 
the civil authority of the Company. The rents were 
from 70,000 pagodas in 1803, to 569,315 pagodas 
1L.190,000. eal 
TINNEVELLY, the capital of the above district, is sif 
ated about twenty-five miles east of a range of mountains, 
and is large and populous. On three sides it is surrounde 
by extensive rice-fields, and on the west by rocky gr 
The situation is not healthy, owing to the exhalations { 
the fields. “Long. 71. 1. E. Lat. 8. 48. N. , 
TINNING, the covering or lining any thing with me 
tin, or tin reduced to a very fine leaf. Looking-glasses 
foliated or tinned with plates of beaten tin, the whol 
tent of the glass. They are applied or fastened by means 
uicksilver. a 
TINTERN, a village of the county of Monmouth, in f 
hundred of Ragland. It stands on the banks of the river 
Wye, in a most picturesque situation, about five miles above 
Chepstow. . Tintern is much visited on account of the 
remains of its abbey, which present, in good preservat 
a view of the ecclesiastical architecture of the twelfth e 
tury. It was founded for Cistertian monks in the year 
and the ruins of its church still show a most striking 
of beauty and grandeur. Its appearance by moonligh 
peculiarly enchanting. In 1831 the village contained 
inhabitants, who are employed in making iron wire. 
excursion by water on the Wye to this place is very pleasing, 
either from Monmouth or from Chepstow. Gi 
TIPERAH, an extensive district of Bengal, situated on 
the eastern side of the Brahmapootra or Megna river, and 
betwcen the 22d and 24th degrees of north latitude. Or 
the north it is bounded by Silhet and Dacca; on the south 
by Chittagong and the sea; on the west it has the rive 
Megna; and on the east it is divided from Ava or the 
Birman dominions by mountains and impervious woot! 
abounding with wild elephants and other ferocious animals. 
It is estimated to contain about 7000 square miles; a con 
siderable portion of it is wild and desolate, and thinly imha- 
bited by the Kookies, a savage race. The eastern divi 
is productive, yielding abundant crops of rice and cotton: 
and a quantity of salt is also manufactured on the sea-coas! 
on account of government. It devolved to the Britishi 
1765, along with the rest of Bengal. Population 750; 
in an equal proportion of Hindoos and Mahommedans. 
TIPPERARY, an inland county in the province 
Munster, in Ireland, is bounded on the north by Galway and 
King’s counties; on the east by King’s, Queen’s, and Ki 
kenny; on the south by Waterford and Cork; and on the 
west by Cork, Limerick, and Clare. It extends from 9% 
11’ to 53° 10 north latitude, and from 7° 23’ to 8° 20! wes 
longitude; being about seventy miles in its greatest lengt 
on a meridional line, from the confluence of the Lesset 
Brosna and Shannon, north, to the Knockmeledown Moun 
tains, south, and forty miles from O’Brien’s Bridge, on the 
Shannon, west, to Urlingford, east, and comprehending @ 
arca of 1583 square miles, or 1,013,173 acres, of w 
819,618 are cultivated, 182,147 mountain and bog, 
11,328 under water. It ranks as the sixth county in Ire- 
land as to its total extent, and the fourth as to its exten! 
of cultivated land. 
According to the statement of Ptolemy, this cite 
was inhabited in the second century by the tribes of the 
Darini and Coriundi, but Whitaker attributes it to the Scot. 
It was afterwards possessed by various native septs, DM 
principal of which were those of O’Kennedy, ee 
O’Fogarty, O’Heffernan, O’Hickey, M‘Egan, 


7 w, and Woulfe. Subsequently to the year 1172, it 
was granted by Henry IL., who obtained possession of it 
her several sanguinary contests, to Theobald Fitz-Walter, 
mrmamed Butler, from the office which he held in the king’s 
jousehold. It was reduced to the form of an English 
ounty by King John in 1210, and in 1328 Edward III. 
srected it into a county palatine, in favour of the first earl 
of Ormond; and though that king shortly after re-assumed 
| he regal prerogatives, they were regranted in 1337, and in 
| 7 1372 confirmed, to James the son of Theobald, and his 
!  aeirs male for ever. This grant affected only the lay lands 
) 4f the county, those belonging to the chnrch being a se- 
4 arate jurisdiction, with its own courts aud officers, under 
| che naine of the county of the Cross of Tipperary. The 
ounty continued to be thus divided both in fact and name 
| ~ antil after the restoration, when the grant of the regalities 
| 7 was not only confirmed to the duke of Ormond by Charles 
| I, but extended over the whole of the county. ‘The juris- 
! ~ liction continued in the family till the attainder of the last 
| “uke of Ormond, in consequence of which the whole of 
| 7 he ducal property reverted to the crown, the palatinal 
} Fights were abolished, and the records belonging to it 
\ Heposited in the king’s courts of chancery and cominon 
t hleas, where they still remain. The county suffered greatly 
| during the civil wars of 1641, in the course of which the 
| own of Clonmell, after a gallant resistanee, obtained ho- 
|  nonrable terms from Cromwell, who conducted the siege in 
; erson. 
| The surface is much varied. To the south it rises into the 
j ange of the Knockmeledown Mountains, the highest summit 
f which is 2698 feet above sea level. North of these are 
. the Galtees, the highest of which, Galtymore, rises to an 
|) elevation of 3008 fcet. Proceeding still farther north, are 
| ) che Slievenamanagh Mountains, 2582 feet high ; the Keeper, 
i 265; Arragh, 1558; and a portion of the Devil’s Bit, 1572 ; 
| |) theremainder of which last-named range extends north-east- 
| erly, forming the line of demarcation between King’s and 
‘Qneen’s counties. The rest of the county presents an nn- 
ulating surface, seldom perfectly level, and in some parts 
rising into hills of some elevation, the most considerable of 
which are the Slieveardagh Hills, bordering Kilkenny county, 
and Slievenamuck, near the base of which the town of Tip- 
perary is sitnate. ‘Vhe only large river that passes through 
the county is the Suir, which has its source in the last-named 
ange of mountains, near Roserea, and after flowing in a 
southern direction, by ‘Templemore, ‘Thurles, and Cahir, to 
Ardfinnan, takes a western course by Clonmell, and, pass- 
ing through Carrick-on-Suir, enters the county of Waterford, 
and discharges itself into the Atlantic through the estuary 
of Waterford harbour. The Shannon forms part of the 
western boundary of the county, from its most northern point, 
at the junction of this river with the Lesser Brosna, through 
its expansion called Lough Derg, and thence to O’Brien’s 
Bridge. ‘The Lesser Brosna is the northern boundary from 
Parsonstown to the Shannon, and the Nore traverses a small 
ortion of the north-east of the county. There are no lakes 
fany extent; three of small size, worthy of notice chiefiy 
rom their shape and romantic position, lie in the glens of 
the Galtces. 

The mountains are mostly composed of clay-slate, sur- 
“rounded by sandstone; those of Knockmeledown are also 
capped with horizontal strata of this latter mineral. The 
‘part of the Devil’s Bit range which projects into the connty 
18 wholly sandstone, as are also the groups of the Galtees 
vand Slievenamuck. ‘Te beds of the latter range horizon- 
tally, so as to furnish large quantities of excellent flags from 
‘the quarries there. Slates of geod quality are raised in the 
| district adjoining the southern extremity of Lough Derg, 
and carried in lage quantities to various distant places by 
the Shannon navigation. ‘There is also a very extensive and 

valuable slate-quarry near Clonmell, which enjoys cqual ia- 
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cilities of transport by the Suir. In the east of the county, Tipperary. 
from Killenaub eastward, is a coal-field, generally considered “-~,—" 


to be an offset or continuation of that in Kilkenny and 
Queen’s counties. ‘The seams, which lie between strata of 
sandstone and shale, are in some eases single, in others 
double, and even treble. The thickness of those in the Coal- 
brook mines, which have been long worked, is from one to 
two feet. The produce of these works consists of one fourth 
coal and three fourths culm. The former is in considerable 


demand for manufacturing purposes, being highly esteemed _ 


on acconnt of the large portion of pure carbon contained in 
it; the latter is equally so for making lime, and is also used 
for culinary purposes when wrought up into balls with clay. 
Ironstone, though found in large quantities in the Coalbrook 
works, is not applied to any profitable account. The village 
of Silvermines, on the northern side of the Keeper Moun- 
tains, derives its name from the mines of silver in its neigh- 
bourhood, which at a former period had been largely worked, 
as were conper-mines in the same neighbourhood ; but both 
have been relinquished. Copper was also raised at Lacka- 
more, near Newport, but with a similar result. Zinc, man- 
ganese, malachite, galena,’and white lead, have been found 
in varions places. ‘he natural caves discovered in 1833 in 
a low limestone hill, near the southern base of the Galtee 
Mountains, and about midway between Cahir and Mitchels- 
town, present a peculiar feature in the geology of the county. 
They are entered by a passage sloping downwards, about 
200 feet in length, which opens into a subterraneous cham- 
ber nearly eighty feet long and upwards of thirty at its 
greatest height; whence proceed other passages cominn- 
nicating with a number of interior caves of various sizes, 
that have obtained names chiefly from their discoverers, or 
froin some peculiar resemblance, whether real or fanciful, to 
objects of general notcriety. ‘Their roofs, sides, and floars 
are adorned with. a great variety of stalactites of singular 


appearance, and in some parts there are small reservoirs of 


the purest water. Tbe number of these apartments has not 
yet been accurately ascertained; nor has a detailed geclo- 
gical account of the interior yet appeared. ‘They are ge- 
nerally known by the name of the Mitchclstown caves, from 
their vieinity to that town, and are objects of much care 
to Lord Kingsborough, on whose estate they. were discover- 
ed. The level part of the county is chiefly limestone, con- 
stitnting one extremity of the great field of that formation, 
which spreads over all the central portion of Ireland. Its 


most ‘striking peculiarity is the rock of Cashel, consisting of 


a mass of limestone arranged in edncentric strata, rising 
precipitously from the surrounding plain. 

The soil in the plain country, and in the extended val. 
leys, is a rich calcareons loam, capable of producing the 
finest crops with little aid from human industry. ‘The town 


of ‘Tipperary forms the centre ofa tract of tat country lying: 
between the Galtee and Slievenamanagh ranges, and ex-- 


tending from the county of Limerick westward to Golden 
and the Slieveardagh Hills in the opposite direetion, which, 
from its extraordinary fertility, has been called the Golden 
Vale. Another tract’ of similar character, but not so ex- 
tensive, lies in the northern baronies of Ormond. The’ soil 
on the hills and mountain sides is light and poor, partaking 
much of the character of the substrata of clay-slate and sand- 
stone on which it rests. The southern extremity of the 
great Bog of Allen spreads itself into, this county in its 
north-eastern quarter, irom Roseréa to Holycross, not how- 
ever in one continuous sheet, but in detached portions. It, 
appears ta have owed its origin to the obstructions in the 
channel of the Nore, a small portion of which skirts the 


county here. The whole of these detached portions of beg | 


contains 35,000 acres, the most elevated part of their surface 

being about 400 feet above the sea, and therefore perfectly. 

capable of drainage. ‘The timber found here is chiefly fir. 

‘yew, and oak, the latter perfectly Black, from the action of 
Bs 
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Tipperary.the iron in the bog-water, or the gallic acid in the tree. 
mig iver limestone or gravel. In one 
of these bogs three growths of timber have been found ly- 
ing under one another; the upper about five feet from the 
surface, the middle about two feet lower, and the third, 
which is always in a more or less decomposed state, near 
the gravelly bottom. The land in the neighbourhood of 
the bog tract is gener rampy, producing little but reeds 
and other aquatic es. The sides of the valleys, 
= by the streams that pass through the bog and 
marshes, throw up a good herbage without any artificial 
aid, except that of setting fire to the surface in the heat 
of summer. The heath and moss are thus destroyed, and 
seope is given to a spontaneous growth of grass, on which 
cattle feed eagerly in all seasons, but chiefly in summer, 
the cool and moist sward being peculiarly grateful to their 
fect. Several tracts near the margin of the bog have 
been reclaimed, and the process is extending, although 
slowly, owing to the obstructions arising from individual 
interests, to a general and effective system of drainage. 
There is little, if any, native timber ; but plantations, some- 
times very extensive, are to be’seen around all the gentle- 
men’s seats and the residen¢es of the wealthier farmers. 
The growth of timber thus raised is as yet by no means suf- 
ficient to remove the appearance of bareness which the land- 
scape, otherwise abounding in natural beauties, exhibits. 
The progressive increase of the number of inhabitants 
appears from the following table of the population as taken 
at different periods. 
Year. Authority. No. 
MiG sec De Bungo.cewnces el Ol 
MOL, oer Beaufort....... TeesTTT 169,600 
1812.........Parliamentary census...290,551 
1 BB iin. ond vow DD 1660 wow... . carved anes Se ME BOG 
1S3d oven. TNO ewes os. sows ggoctiens AOL RS 
According to the latest of these returns, the population 
is to the entire surface as 1 to 2°517, and to that of the 
number of eultivated acres as 1 to 2°036. ‘There is there- 
fore a family of six individuals to every fifteen acres of the 
total surface, and to every twelve acres of cultivated land. 
According to the census taken by the commissioners of 
public instruction in 1834, which being calculated by dio- 
ceses, allows only an approximation to accuracy as com- 
parcd with thosc calculated by counties, the total population 
amounted, in round numbers, to 413,000, of which 16,840 
were of the established chureh, 660 Protestant disscnters, 
and the remaining 395,500 were Roman Catholics, who 
were then to the total Protestant population as twenty-three 
to one. The number of children receiving instruction in 
the public schools, according to returns made under the 
population act in 1821, the commission of education in 
1824-6, and the latest return of the commission of national 
education, was, 


¥. Sex not 
Males. precip Total. 


1821. .cc00+6. 14,160... .0.. 006586. . oes. 0,746 

1824-6...... 295941 ...scesed 2188. . Siace MS Bipee33,676 

1807... wie. asec 5 1D Eh 5 sarc DARDS. sara oesatey, <ssettoiigs sre 6,282 

The return of 1824-6 is the only one in which the reli- 
gious persuasion of the pupils is noticed. According to it 
the numbers were, members of the established church 
2871, Protestant dissenters cighty-four, Roman Catholics 
30,407, religion not ascertained 314, which gives an aver- 
age of thirty Roman Catholics to one Protestant. In the 
same return the total number of schools is stated to be 657, 
of which forty-three, affording instruction to 2747 pupils, 
were maintained wholly by grants of public money; seventy- 
one, with 5256 pupils, by voluntary subseriptions ; and the 
remaining 543, with 25,673 pupils, wholly by the fecs of 
‘the pupils. 

The county is divided into the eleven baronies of Clan- 


Year. Females. 


william, Eliogarty, Iffa and Offa East, Ifa and Offa W 
Therrin, Kilnemanagh, Middlethird, Lower Ormond, 
Ormond, and Slieveardagh, which are subdivided in 
parishes, of which ninety-six were in the. diocese of 
twenty in that of Emly, thirty-two in Lismore, an 
one in Killaloe. The eathedrals of the dioceses of Cas} 
and Emly are hoth within the county, in places from w 
the sees have received their names. The former, wh 
retains the rank of a city, is still a place of some 
the latter, though said to be the ancient Imlagh, not 
Ptolemy as one of the threc principal cities in thei 
is now an inconsiderable village, with a population of 70] 
souls. Under a late order of council, the county has } 
divided into two ridings. It returned eight memb 
the Irish parliament, two for the county, and two for 
of the boroughs of Cashel, Clonmell, and Fethard. The 
number was reduced to four by tlie act of union, which di 
franchised the last-named borough, and deprived eae 
the others of one of its members. The constituency 
county, at several periods since the disfranchisement ol 
forty-shilling freeholders in 1829, is as follows: 
Year. L.50. 1.20. L.10. To 
1881,......5. 2005... 00. Mle. 2 7 
TSo®...... Sere het Ee woe ta sols delle 00 Wem 
The local government is under the control of a lor 
tenant, twenty-eight deputy-lieutenants, and 118 other 
gistrates, besides eight stipendiaries spécially app 
and receiving salaries from the crown ; under whom is a: 
stabulary force, which in 1836 consisted of twelve chie 
stables and 686 constables and subconstables, and, s 
the division of the county, of one county inspector, six 
inspectors, seven head constables, and 351 constables 
subconstables for the north riding, and one county i 
tor, seven subinspcctors, ten head constables, and 391 ¢ 
stables and subconstables for the south. The cou 
prison, at Clonmell, is ill adapted for carrying into effec 
improvements now generally introduced into the prisons 
Ireland. A prison for the north riding is at present bi 
ing in Nenagh. The number of committals in 1839 
2110, of whom 1164 were acquitted or liberated for 
of prosecution, and 946 were convicted. Of this latter c 
256 were fined or liberated on sccurities, 608 imprison 
seventy-threc transported, and nine sentenced to de 
whom four were executed. Besidcs the convictions 
stated, 583 were convicted before the magistrates at p 
sessions for trivial offences, and 3889 for intoxication. 
total number of convictions is to the population as 0 
sixty-three, and of convictions for capital or transpor 
offences as 1 to 5037. The county infirmary, fever h 
and lunatic asylum, are also in Clonmell. The last- 
institution maintains ninety-nine patients, fifty-five 
and forty-one female. Of the cases there are, idiots 
epileptic one, curable maniacs sixty, incurable thirty- 
besides which there are in the Clonmell house of in 
nincteen cases of idiocy and seven of epilepsy. The 
of the work-houscs under the new poor-law aet have beet 
fixed at Carrick-on-Suir, Cashel, Clogheen, Clominell, Ne- 
nagh, Roscrea, Thurles, and Tipperary. : 
Lhe modes of agriculture are regulated by the ch 
of the soil and the face of the country. Tillage pre 
the lowland districts, and is carried on with much spi 
in general according to the most modern systems. 
size of the farms is generally small, averaging at about 
acres, and in many instances diminishing to eight or 
consequence of the subdivision of land among the 
tenants. The rotation adopted on the rich lands 
Golden Vale, and in the almost equally fertile distri 
the northern parts of the county, is, potatoes, whe 
oats; inthe lighter soils, as on the Slieveardagh Hills, 2 
mountain sides, on which the use of the plough is} 
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encroaching on the ancient pasturages, as far up as na- 
dure of the soil favours the exertion of agricultural indus- 


315 
the increasing demand for cotton fabri There is a cot- Tipperary. 
ton factory at Clonmell. The staple ufacture of the “~~~ 


ry, the crops are potatoes, barley or bere, and oats. In too 
‘nany instances the repetition of the oat crop is continued 
| ntil the land is completely exhausted, when it is allowed 
o rest until the renovating powers of nature clothe it with 
new sward. Artificial grasses are much encouraged ; 
slover of both kinds, rye and other grass-seeds, are sown, 
s are rape, vetches, and turnips. Flax is seldom to be 
teen but in detached patches, or along the head-lands of 
he corn-fields. Lime, and limestone gravel, the latter 
saken from the esears in the eastern parts of the county, 
are the principal manures. The fences are stone-walls, or 
nounds of earth cight or ten fect broad at the base, and 
apering upwards to a considerable height, with a topping 
f furze or whitethorn. The latter plant is also employed as 
ground fence in the best-regulated estates. Owing to 
he undulating character of the surface, drainage is less ne- 
essary. Where it is adopted, and especially in the pas- 
ure lands, a covered drain is used, which is so narrow, and 
unk so low, as not to be injured by the pressure of the feet 
f the cattle on the surface sod. Agricultural instruments 
ff the most approved construction are in use among the 
yetter classes of farmers, and machines for the abridgement 
ff human labour are employed in many places. The rich 
ow lands along the banks of the river are generally under 
neadow, and produce abundant crops of hay. The lands 
ppropriated to pasture are used both as grazing and dairy 
arms. Butter, which is made to a great extent, finds a 
eady market at Clonineil, Waterford, and Limerick. . The 
nanufacture of cheese is almost unknown. The breed of 
tish cows is still kept up, in consequence of the quantity of 
nilk which they yield. They are sometimes reared without 
ny mixture of other breeds, sometimes with a cross of the 
lolderness or Devon. The horses bred in the county are 
ighly esteemed, and bring good prices. For agricultural 
urposes, asses and mules are much used by the small 
armers, as being more hardy, and thriving on coarser food. 
Lhe former of these are of larger size than those in other 
parts of the country. Swine are to be met with every- 
there ; they form an important part of the farming stock 
f the landholders, from the highest to the lowest, and are 
exported in great numbers to Lugland. Sheep are less nu- 
nerous, either because the quality of the soil is not well 
suited to them, or because the subdivision of the lands into 
small fields, and the want, of substantial fences in the 
jmaller farms, prevent their being much encouraged. 
Though a great deal has been latterly effected in the way of 
grieultural improvement in both its main branches of til- 
age and pasturage, much more is still required in order to 
Vraw forth all the capabilities with which the bountiful hand 
fnature has enriched this tract. 

The manufacture of woollen cloth was formerly carried 
on toa great extent, particularly in the neighbourhood of 
Clonmel! and Carrick, which were the two principal marts 
jp the trade ; but in consequence of the legislative arrange- 
ents made after the revolution, for the suppression of that 
praneh of national industry in Ireland, it has declined so as 
tow to be nearly extinct ; a small trade in blankets, flan- 
els, and a mixed light cloth called ratteens, being the only 
Vestige.of its existence. Many efforts have been made to 
Introduce the linen manufacture as a substitute. Grants of 
mplements and premiunis were offered by the Irish linen 
doard appointed to encourage and foster the manufacture. 
Mueh of the funds sent into the country from England du- 
fing periods of famine were employed to turn the course of 
adustry, particularly sinong the females, into this channel, 
ut teno purpose. The culture of flax, as already stated, 
S but little attended to, the plant being raised in small 
vanities, and manufactured merely for domestic use, in 
‘hich it is also more and more superseded every year by 


Se eeenliieeeiliteanlieemmmenn 


——— 


——__— 


—__ 


$e 


—— 


———— 


‘quently the main stimulus to in 


county is that of flour, for which there are numerous mills. 
The abundant supply of the raw material from the rich val- 
leys and champaign lands, and the numerous sitcs, with a 
great command of water-power on the many branch-streams 
that feed the main rivers, afford facilities of which due ad- 
vantage has been taken ;. and t rt of flour is conse- 
and a great souree of 
internal wealth. Many plans have been devised to increase 
this wealth by increasing the facilities for transmitting agri- 
cultural produce throughout the country, and to the great 
marts. ‘he generally level yet undulating surface of the 
land affords adequate scope for carrying on Jines of inland 
navigation, and extending railway communications. Both 
have been subjects of consideration. A canal was project- 
ed to form a continuation of that already existing from 
Dublin to Monastereven. It was to proceed by Roscrea 
and Cashel to Carrick, whence there is a river-navigation 
to Waterford. Others of minor extent were projected to 
pass through the northern and western parts of: the Shan- 
non, which is navigable all along the verge of the county ; 
but none has yet been undertaken. Several lines of railroad 
have also been latterly proposed. Besides others laid down 
by private engineers at the suggestion of individuals or in- 
tended joint-stock companies, the commissioners for in- 
quiring into the expediency of introducing the system of 
railroads into Ireland, have suggested a line in continuation 
of that proposed to be carried from Dublin to Kilkenny, 
which, after passing Maryborough in Queen’s county, is to 
enter Tipperary near Templemore, and to pass by Thurles 
to Holyeross, whence one branch is to tend southwards by 
Cashel, Goldenbridge, Cahir, and Mitchelstown, to Cork, 
and tlre other along the southern base of the Slieve-Phelim 
Mountains, by Pallasgreine, to Limerick. These lines are 
laid down in the map lately published by the conductors of 
the trigonometrical survey of Ireland, but no steps have as 
yct been taken for their accomplishment. Several new 
lines of road have however been executed, some of which, 
being cut through the mountainous districts on the north- 
west of the country, have produced the double effect of fa- 
cilitating the transmission of goods, and, what is of much 
greater importance, the improvement and welfare of the 
country, by throwing open a tract hitherto impassable for 
earriages, and consequently the almost inaccessible place of 
refuge for desperate characters of every description, who 
here set at defiance the laws, and made the place a centre 
from which to make inroads, on favourable opportunities, into 
the open country. One of the great lines of mail-coach 
roads to Cork passes through the county; and the inter- 
course for travellers unencumbered with much luggage has 
been increased in a great degree by the establishment of 
one-horse travelling ears, which ply between all the prin- 
cipal market-towns and places of resort. For this great 
improvement the county is indebted to the exertions of an 
intelligent foreigner, M. Bianconi, who devised and has car- 
ried on the system as a private speculation on his own ac- 


‘count. In thé county there are thirteen banking establish- 


ments, of which three are in Clonmell, two each in N enagh, 
Roscrea, Thurles, and Tipperary, and one each in Carrick- 
on-Suir and Cashel. 

The remains of antiquity are numerous, but, with few ex-. 
ceptions, not of a very remarkable character. There are 
two round towers. one at Cashel, the other at Roscrea, both 
in good preservation. Among the remains of ancient mo- 
nastic buildings, many of which are still in existence, the 
most worthy of nctice are those on the Roek of Cashel, con- 
sisting of the ancient cathedral, a fine Gothie structure, ex- 
hibiting a combination of the military with the ecclesiastical! 
style of architecture; and Cormac’s: Chapel, a venerable 
building, witha Sne groined roof, and having in the interior 
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some very ancient paintings in fresco, and a number of sta- 
tues supposed to represent the apostles. ‘The ‘remains ‘of 
ancient castles are also numerons, as might be expected in 
a part of the country so often the seat of intestine wars. 
Several old fortressés are still kept in repair, and improved 
so as to forny the résidehees of the proprietors of the snr- 
rounding lands: There is alsd a nitmber of elegant man- 
sions and villas belo to the resident noblemen and 
gentry. The dwel the peasantry differ little from 
those in other agrica | districts, nor are there any very 
marked variations in their manners, dress, or'mode of living. 
'hhe lower classe ve long been notorious for their spirit 
of lawless. turbe e, which has been attributed, among 
other causes affectiiig the country in general, to the neglect 
of absentee landlords, and to the almost total want of com- 
munication through the mountainous districts. “The latter 
of these has been considerably diminished within the last 
few years; and the projected commercial facilities designed 
by the railroads, if carried into execution, will tend to com- 

plete this desirable change. ' 
The county town is Clonmel, on the Suir; a large and 
populous place, partly in this county and partly in Water- 
ford, with a population of 17,838 souls. It is a parliamen= 
tary borough, returning one member, and one of the great 
marts for the agricultural produce of the county. It was 
also the seat of the woollen manufacture until its failure 
throughont Ireland, after which that of cotton has becn in- 
troduced, but with partial snceess. Its chief channel of 
export is by the Suir to Waterford, by means of’ boats of 
fifty tons and under. One of its principal articles of ex- 
port is butter, for the sale of which a large building has been 
erected. , Brewing and distillation are extensively carried 
on here or in the vicinity. ‘The public buildings are those 
usual in county towns; the parish church, a large old‘ build- 
ing ; two Roman Catholic chapels, and other places of’ wor- 
ship; a court-house, prison, public school-house, infirmaries, 
and the county lunatic asyluin. Some vestiges of the an- 
cient fortifications still remain. One of the four gates, which 
is still kept in repair, forms an ornamental entrance to the 
town on the western side. Since the division of the county 
inta two ridings, Nenagh, the place appointed for holding 
the assizes in the north riding, has reeeived some improve- 
prison is there in progress of erection. The po- 
f this town amounts to 8446. Cashel, a city with 
a population now reduced to 6971 souls, was anciently the 
royal residence of the kings of Munster, the most celebrated 
of whom, Brian Boru, built its fortifications. It was also the 
seat of the archiepiscopal residence, and so continued until 
the see was reduced to a bishopric and united with those of 
Waterford and Lismore, under the provisions of the church 
temporalities act of 1833. The archbishop’s palace is in 
this city. It has a small library, chiefly of theological works, 
attached to it. Cashel is also a parliamentary borough, 
returning one member. The other larger towns are Carrick- 
on-Snir, a place of some trade by means of its site on that 
navigable river. Population 9626. Thurles, tle seat of the 
Roman Catholic see of Cashel, having in it the cathedral 


and the archiepiscopal residcenee, 7084; Tipperary, 6972; 


Roscrea, 5512; Cahir, 3408; Fethard, 3400; and Temple- 
more, 2936. (Onin 
TIPSTAEFF, an officer who attends the judges with a 
kind of staff tipped with silver, and takes into his charge ail 
prisoners who are committed or turned over at a judge’s 
chambers. s 
TIP TON, a large village of the hundred of Offey in the 
county of Stafford, 127 miles from London, | It has become 
a place of importance, from the extension of the pottcries 
which are carried on there. ‘Thc inhabitants amounted in 
1921 to 11,546, and in 1831 to 14,951. | 
TIRANAS and Tonapiuas (Spuntsh) are Spanish 
daticnal melodies bf § time, and ofa moderate movement, 
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sung with an accompaniment fot thé ‘ptitar"onlyM 9 
Spanish danee-tuncs, sich as the Fandarigos; thé Bole 
and the Segwidillas; formerly much in vogte it’ Spain; 
played on the’ gitar, often accompanied by the voic 
by castanets. “The Bolero, a modification oft 
dillas, is said t6 Rave’ derived its“namié ‘froin“a’ 
master of Murcia, named’ Bolero, 98 | 
TIRIEH, a town of Aivatolia, in Asia Minor,’or't 
der, which hes sérhe' mantifactures!’' Tt Was beg 
Timor in 1402, when‘ the inhabitants redeénied thé 
by a'sum of monty. Thirty-two milés’S. SVE. of Smyn 
TIREY; one of the Hebrides Islands; Gtuated th lone. 
52! We and lat. 56°32" Ni Its leneth is twelve miles. g 
its greatest breadth ‘about four arid a half miles }’ and 
tains about 15,000 Scotch acrés, of which Nearly 4660 
considered as‘arable. ’ Its nearest distance from Mull, atk] 
ninian, is’ fonrtéen’ milés, and from Tona eighteen”m 
Tircy éonsists ‘of gneiss, composed of hornblende,’ 
and félspar ; but ‘from the inconsiderable’ elevation’ 
rocks, the course'of the beds cannot be stated.” The’ marl 
wrought in ‘the ‘island is remarkable for ‘the’ fineness 
quality. ‘The island in its’ Renerdl surfice ts fat, and 
low that ft-is scarcely elevated twenty feet above th 
water mark. ‘There are no streams in it except two, wh 
issuc from two ‘mall Takes, oné at’ its ‘southern, and" 
other at ‘its western side. “Water is however ‘easily pe 
cured, by digging within a few feet of the surfac 
soil of ‘Tirey is.in peneral light,'and consists Gf calcare 
sand mixed with peat-carth, which, together with’ quar 
contains alarge proportion of shells. These, with the e¢ 
stant and regular moisture which it derives from its. 
mate, render ‘the ‘island remarkable for the richness 6} 
neoiral pasturage. There isnot a single tree in the is 
and it is entirely destitute ‘of fuel, even of’ peat-mossy 
that the inhabitants have to supply themsclves, at inch 
personal risk, @xpense, and labour, with this necessary ar 
ticle, from the’ Ssland’ of Mull.” ‘They generally 
their capital in the rearing ‘of black cattle’; but th 
of the terries, and the risk and expense ‘of freight, 
serious deduction from the value of their stock. _ Potat 
are cultivated to a great extent, and this has had’a hem 
cial effect in the cultivation of mich peat“land. Sheep 
also ‘beén introdticed with sticcess. ‘The population 
island is too gréat for its préductiveness, and the i 
tants begin''to feel the necessity of emigration, In 
they amounted to 4453, ~ ; 
TIRHOOT, an extensive district of Hindustan, provinee 
of Bahar, ‘situated principally between the 27th and 28th 
degrees of north latitude. ‘It is generally well cultivat 
and productive of grain, sugar, indigo, tobacco, opium 
of late years has bred numbers of horses and cattle. Tor 
the northern frontier it possesses extensive forests, but um 
tunately no rivers to float the timber to the Ganges. 
came into the possession of the British in 1765. Its 
Istion is estimated at 2,000,000, in the proportion of 
Mindoos to one Mahommedan. : a 
TIRLEMONT, a city of the Netherlands, in the 
vince of South Brabant and circle of Louvain. It has 
fortifed, But its walls are dilapidated. It stands _ n 
river Geete, has a very fine markct-place, and con 
£400 inhabitants, who carry on breweries and distill 
and make some woollen cloths and hosicry. It is on 
great road from Brusscls to Liege. ' Long. 4. 48. Ey 
50.49. N.° A railroad from Brussels is nearly comp 
to tins place, and is‘intended to procecd to Liege to J 
the Meuse. . 
TIROLESE (Jtol.), a kind of waltz-tine, mingled 
triplet passages, in 3 time, and of a inoderate movel 
The Tyrolese songs have a similar melody, and are gene 
raliy performed in a singular fa/setto voice. — z= 
TITAN, in fabulous history, the son of Coelus and Tem 
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idthe elder-brother of Saturn, suffered the lattcr to,cnjoy 
e n,.on condition that he should bring up, none of 
i, male issue, by. which means the crown should, at length 
verttohim. But Jupiter being spared by the. address of, 
saturn’s wife, ‘Titan and his children weresso enraged 
seeing theix hopes frustrated, that they took up.arms) to 
enge the injury ; and not.only, defeated Saturn, but kept 
m and his wife prisoners. till he was delivered by Jupiter, 
no.defeated the ‘Titans; when. from, the blood of, those 
‘tans slain,in, the battle, proceeded. serpents; scorpions, 
Jl.venomous reptiles. Such is the aceount given, by 
e poets.of this family of Grecian and Roman gods. Irom 
traginents of Sanchoniatho, however, and, other ancient 
siters, , many learned, men, have inferred: that the ‘Titans 
re an early race of ambitious heroes, who Jaid the foun- 
tion of that idolatry which quickly overspread the world; 
d that, by assuming the names of the luminaries of heaven, 
ey contrived to gct themselves everywhere adored, as the 
it majorum gentium. That the word 7itan signifies the 
n,.there,can, indeed be very little doubt, Every. ene 
10WS that such was its signification in the olic dialect 5 
nd.as itis evidently compounded of Z%, which in some 
iental tongues signifies bright or clear, and Tan, which 
gnifies a country, or the earth, it may be safely;concluded 
lat Zitan was the name of the sun before the word was 
1p tted into Greece. But the great question among an- 
ites is, of what country was that race which, assum- 
to theinsclves the names of the heavenly bodies, intro- 
dinto the world that species of idolatry which is known 
he appellation of Hero-worship ? Pezron, in“ L’Antiquité 
2s ‘Tems,” maintains that the ‘Litans were a family of Sace 
Scythians, who made their first.appcaranee beyond Media 
ad Mount Iinaus, in the upper regions of Asia ;. that. they 
ete the descendants of Gomer the son of Japheth and 
randgon of Noah; and that after conquering a.great part 
f the world, upon entcring Upper Phrygia, they quitted 
der ancicut name of Gomerians or Cimmerians, and as- 
amed that of Titans. . All this, he says, happened before 
1e birth of Abraham and the foundation of the Assyrian 
1onarchy ; and he avers that. Uranus, their.second prince 
.the,order of suceession, conquered, Thrace, Greece, the 
Jand of Crete, and a great part of Enrope. Uranus was 
acceeded by Saturn, aud Saturn by Jupiter, who flour- 
hed, he says, 300 years before Moses, and divided, his vast 
mpire between himself, his brother Pluto, and his eousin- 
erman Atlas, who was called Telamon. _ For the. truth of 
his gencalogy of the Titans, Pezron appeals to the most 
proved Greek historians; but, unluekily for his hypothe- 
1S, these writers have not a single sentence by whicli it ean 
e fairly supported. Others, taking the fragment, of San- 
‘honiatho’s Phoonician History for thcir guide, have suppos- 
| dthe Titans to have. been the deseendants of Ham. Of this 
‘pinion were Bishop Cumberland and somc other writers. 
TITHES, in ccclesiastieal law, are defined to be the 
‘enth part of the increase yearly, arising and rencwing from 
re profits of lands, the stoek upon lands; and the personal 
ndustry of the inhabitants; the first species being usually 
alled predial, as of corn, grass, hops, and wood; the se- 
ond mixed, as of wool, milk, pigs, &c., cousisting of na- 
(ual products, but nurtured and preserved in part by the 
fare of man ; and of these the tenth inust be paid in gross ; 
ae third persena/, as of manual occupations, trades, fish- 
mes, and the like 5 and of these only the tenth part of the 
clear gains and profits is due. We eannot preeisely ascer- 
jain the time when tithes were first introduced into this 
sountry. Possibly they were contemporary with the plant- 
“og of Christianity among the Saxons by Augustin the 
uionk, about the end of the sixth century. But the first 
nention of them which we have met with in any written 
nelish law, is in a constitutional deeree, made in a synod 
eld a, p. 736, by which the payment of tithes in general 
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is strongly enjoined. This.eanon or decree, which at first 
bound not. the laity, was effectyally confirmed: by two king- 
doms, of the heptarely, in. their convention of estates, re- 
spectively consisting of the kings of Mereia and Northnm- 
berland, the bishops, dukes, senators, and. people. “This was. 
afew. years later than.the time when Charlemagne establish- 
ed the payment of them in France, and; made that famons 
division of them, into fonr parts ; One to maintain the edi- 
fice of the church, the second to § t the poor, the third 
i : jig . = ( Oy Rvany OE tae 
the, bishop, and the fourth the paro clergy. ,, The next, 
authentic mention of them. is. in, the Fedys, Edward et 
Guthruni, or the laws agreed upon between King Guthrun 
the Dane, and Alfred. and his son, Edward the Elder, suc- 
cessive kings of England, about, the:year 900, “This was.a 
kind of treaty between those monarchs, which may be found 
at large among the Anglo-Saxon laws. .As Gnthrun was a 
pagan, it, was. nceessary. to provide. for the subsistence, of 
the Christian clergy under his, dominion; and accordingly, 
we find the payment of tithes not. cnly enjoined, but a pe- 
nalty added upon nen-observance, This law, was seeonded 
by the.laws of Athelstan, about the, year.930. 
TITHING (Tithinga, from the Saxon, Theothunge, 2. e. 
Decuria), a number or company of ten ‘men, with their 
families, knit together in a kind of socicty, and all bound to 
the king for the pcaeeable behaviour of each other. An- 
ciently no man was suffered to abide in England above 
forty days, unless he were enrolled in some tithing. One 
of the principal inhabitants of the tithing was annually ap- 
pointed, to preside oyer the rest, being called the tithing- 
man, the head-borough, and in some eountries the borse- 
holdcr, or borough’s ealder, being supposed the discrectest 
man in the borough, town, or tithing. The distribution 
of England into tithings and hundreds is ascribed to King 
Alfred, 7 oe - 
TITIANO VECELLI, the most, universal genius ‘for 
painting,of all the Lombard. sehool, and the, best colourist 
of all the nioderns, was born at Cadore, in the provinee of 
Friuli, in the state of Venice, in 1477, or in 1480 aceording 
to Vasari and Sandrart, His parents sent hii at ten years of 
age to one of his uneles at Venice, who, finding that he 
had an inclination to painting, put him to the school, of 
Giovanni Bellino. But, as soon as, Titian, had seen the 
works of Giorgione, whese manner appeared to 
dantly more clegant and Jess constrained than, th 
lino, he determined to quit the style to which he had s¢ 
long been aceustomed, and to pursue the other, that re- 
commended itself to him by having more, force, more re- 
lief, more nature, and more truth. Some authors affirm 
that, he placed himself as a disciple, with Giorgione, yet 
others only say that he eultivated an intimacy with him; 
but it is undoubtedly certain that he studicd with that 
great inaster, that he learned his method of blending and 
uniting the eclours, and praetised his manner so effectually 
that several of the paintings of ‘Titian, were taken for the 
performances of Giorgione; and his su¢ecss then inspired 
that artist with an invineible jealousy of Titian, which broke 
off their connection for ever after, ’ Haile aed «| 
The reputation of ‘Titian rose continually; cvery new 
work contributed to extend hig, fame through all Enrope, 
and he was considered as the principal ornament of the 
age in which he flourished. And yet, Sandrart observes, 
that amidst all his applause and constant employment at Ve- 
nice, his income and fortune were ineonsiderable; and that 
he was morc remarkable for the extensiveness of his talents, 
than for the affluence of his circumstances. But when his 
merit, was made known to the emperor Charles V., that 
monarch knew how to set a just value.on his superior abi- 
litics; he enriched him by rep bounties, allowed him 
a considerable pension, conferred on him the honour, of 
knighthood, and, what was still more, honoured hhira with 
his friendship,.. Titian painted the portrait of that benefactor 
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‘and most Reverend. A bishop is also distinguished by the surface has been clearcd from dirt or dust, it is broken 
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several times ; and it is recorded by Sandrart, that one day TIVERTON, a town of the hundred of the same nay 
while the emperor was sitting for his picture, a pencil hap- in the county of Devon, 163 miles from London, I 
pening to drop from the painter, he stooped, took it up, and on the river Exc, where the Leman joins that stream, ¢ 
returned it ; obligingly answering to the modest apology of by the two the town is nearly surronndcd. They are ray 
the artist (who blushed at the condescension of so great a streams, and well calculated for turning large machine 
monarch), that the merit of a Titian was worthy of the at- The town was much euriched by its woollen trade; and sing 
tendance of an emperor. | that has been on the decline, powerful engines have b een 

It cannot be truly med that Titian equalled in de- framed for making lace, a trade that is carried on toa y 
sign the great masters of tie Roman school; but he al- extent at present. There is a schoo] founded by Ri che 
ways took care to dispose his figures in such attitudes as Blundell, who was a clothier of this town, of great celebri 
showed the most beautiful parts of the body. His taste in It has four exhibitions or scholarships at Oxford, and th 
designing men was not generally so correct or elegant as it same number at Cambridge. The school-house is a ve 
appeared in his boys and female figures; but his colouring fine pile of building. Tiverton is a place of great an 
had all the look of’ real flesh; his figures breathe. He was quity, has been long incorporated, and now elccts two 
not so bold as Giorgione, but in tenderness and delicaey he bers to the House of Commons. For municipal purpos 
proved himself much superior to him and all other artists. the town is divided into three wards, and is governed by 
The expression of the passions was not his excellence, mayor, six aldermen, and seventeen councillors. The 
though even in that respect many of his figurcs merited markcts on Tuesday and Saturday. The inhabitants amou 
the justcst commendation; but he always gave his figures cd in 1821 to 8651, and in 1831 to 9766. 
an air of ease and dignity. His landscapes are universally TIVOKEA, a low sandy island in the South Pag 
allowed to be unequalled, whether we consider the forms of Ocean, of an elliptical form, and eighteen miles in its lo 
his trees, the grand ideas of nature which appear in his est diamcter. Leng. 144. 56. W. Lat. 14. 28. 8. 
scenery, or his distances, which agreeably delude and de- TIVOLE, a city of the papal dominions, the capital 
light the eye of every observer; and they are executed a district of the same namc, on the river Teverone, 
with a light, tender, and mellow pencil. He learned from the side of a hill. It is the seat of a bishop, has a fi 
nature the harmony of colours, and his tints seem astonish- market-place, a cathcdral, ten parish and fourteen conv 
ing, not only for their force, but their sweetness; and in tual churehes, with 5550 inhabitants, but is an old and 
that respect his colouring is accounted the standard of cx- built place. It is, however, much visited on account of { 
cellence to all professors of the art. He was of so happy a cascades of the Teverone, whieh present most exciti 
constitution, that he was never ill till the year 1576, when groups of objects. Near to it are the remains of thee 
he died of the plaguc, at the age of nincty-six or ninety-nine. sular road, the remains of the Villa Adriana, the ruin 
His disciples were Paulo Veronesc, Giacomo Tintoret, Gia- the gate of thc villa of Maecenas, and those of the ho 
como de Porte Bassano, and his sons. of Quintilius Varus, with the temple of Vesta and the gi 

TITLE, an appellation of dignity or rank given to princes of Neptune. Long. 13. 11. EK. Lat. 41. 57. 49. N. 
and persons of distinction. ‘Titles were not so common TIZE, a scaport of Persia, in the provinec of Meki 
among the ancient Greeks or Romans as they are in mo- oncc important, but now reduced to a miserable village of 
dern times. Till the reign of Constantine, thc title of //- fifty or sixty huts. It is ten miles south from Churbar. 
lustrious was never given except to those who were dis- §TJIDANEE, or TANGpRANG, « river of the isla 
tinguished in arms or letters; but at length it became he- Java, which runs a northerly course, and falls into the Ja 
reditary in the familics of princes, and every son of a prince Sea in the bay of Bantam. 
was illustrious. The title of Z/ighness was formerly given ‘TOBACCO. Sec NIcoTIANA. 
only to kings. The kings of England before the reign of Toxsacco-Pipes, Manufacture of. The art of making 
That pa were addressed by the title of your Grace. bacco pipes, or, as it is commonly called, pipe-m 


Th arch first assumed the title of Highness, and after- though one of the simplest species of pottery, is suffic 
wards that of Majesty. ‘The title of majesty was first given curious to merit description. The process may be di 
hin by Francis I. in their intervicw in 1520, Charles V. was into six stages; viz. 1. Beating or preparing the cl 

the first king of Spain who assumed the same title. Princes, Rolling; 3. Moulding; 4. ‘Trimming; 5. Drying; and, 6 
nobles, and clergy, generally have one title derived from Burning. 
their territories and cstates, and another derived from their Preparation of the Clay—The fine white clay emplo 
rank, or from some other remarkable circumstance. The by the pipe-makers is dug from the quarries in masse 
pope has the title of Holiness.. A cardinal is saluted by about a cubic foot each. Befcre it can be used in th 
the name of A’minent, or most Eminent. An archbishop, nufacture of tobacco-pipes, it must be reduced to the 
besides being named from his diocese, is called his Grace sistence of a tough paste. To effect this, after its 


name of his diocese, and has the title of his Lordship and small pieces about as large as a goose’s egg, and throw 
right Reverend. Inferior clergymen are denominated Fe- to a tub with such a quantity of soft water as expe 
verends has shown to be sufficicnt to bring it to the prope 
TITULAR denotes a person invested with a title, insistence. After lying till it has soaked up all the 
virtuc of which he holds an office or benefice, whether he »which usually requires from twelve to twenty-four ho 
crforms its functions or not. taken from thestub and laid on a strong wood 
TITUS VESPASIANUS, the Roman emperor, the so ere it is beaten by a heavy four-square iron inst 
of Vespasian; of whom it is related, that not being able in such a manner as to cut it from one end to the othe 
to hag any good action which he had done on a cer- very thin slices. It requires considcrable address to 
ay, he exclaimed, “I have lost a day!” He might form this operation, and it is surprising how thin the 
truly be called the father of his people; and though Rome men will sometimes cut the slices, and how equally the 
laboured under various public calamities during his reign, thus divide the clay. This beating is continued, alterr 
such was his equitable and mild administration, ‘that he con- folding up the clay and slicing it, till the whole is per 
stantly preserved his arity. He was a greatilover of smooth. It is then ready for rolling. — 
learning, and compos veral poems. He * but Fiolling.—The operation of rolling reduces the cla 
two years ; and it is thonght Domitian, his brother, poisoned pieces of a proper size and length for making pipes, 
him, a. D. 81, aged forty-one. almost to their proper form. The roller sits ata benel 
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‘ smooth board before him, and holds in his hand another 
mooth board about eightcen inches long, four broad, and 
about half an inch thick, having one end rounded off on one 
he e, so as to produce a corresponding hollow in the clay. 
He now takes a piece of the beaten clay, and rolls it out, 
‘first with his hands, and then with the board, till it acquire 
‘the form of a long slender cylinder, with one end considcr- 
‘ably larger than the rest. This large end is to form the 
Ybole, and the cylinder the shank, of the future pipe. The 
ieces of clay thns formed are laid beside each other on a 
lat board, and are now ready for moulding. 
Moulding.—This is the most complex operation, and re. 
quires the greatest number of instruments. The principal 
of these is the mon!d, which is composed of two long pieces 
pf iron, formed so as to join together, and having their cor- 
esponding sides cut into the shape of half a tobacco-pipe, 
ach piece being hollowcd so as to form half a slender cy- 
inder, with a larger cavity at the upper end, and at such 
hn angle as it is intended the bole of the pipe shall make 
vith the shank. Just above that part of each side of the 
mould which stands beyond what is intended to form the 
ole, there is a notch for admitting a knife to cut off the 
superfluous clay. ‘To receive the united mould therc is a 
rice, having at one end two upright posts, between which 
moves a long levcr; and to this lever, near the posts, there 
3 loosely attached a picce of iron ending below in a smooth 
sonical head, capable of entering the large opening of the 
nould, but rather smaller than the opening, so that when 
oreed down into it, a sufficient thickness of clay may be 
eft between the cone and the sides of the mould, to form 
he bole of the pipe. One side of this vice is fixed, and 
the other moveable towards the former. The moveable 
‘ide has attached to it an iron screw, with a very long lever 
sits handlc; so that by turning the screw one way or the 
ther, the moveable side of the vice may be forced nearer 
he fixed side, or suffered to return to its original position. 
Besides these principal instruments, the moulder requires 
4 slender steel wire, fixed in a handle at one end, and having 
s otlier extremity formed into a very small head ; a saucer 
ontaining wool well impregnated with oil, and a small 
oollen cr cotton brush. 

Whien about to mould his pipes, he lays hold of the shank 
sf one of the rolled pieces, and with great dexterity, which 
raetice alone can teach, he passes up the oiled wire through 
s whole length, till he finds it arrived at the commence- 
ent of the largcr extremity of the clay. This extremity 
se then bends to the proper angle, and having oiled the 
side of each part of his mould, he lays the picce of clay, 
ith the wire in it, into one part of the monld, and covers 
with the other. He now puts the mould containing the 
lay into the vice, and with the left hand turning round the 
pandle of the screw, so as to fix the mould firmly within the 
iee, he, with the right hand, presses down the lever with 
$ eonical head, and thus forms the cavity of the bole. He 
tow withdraws the mould, cuts off with his knife the super- 
uous clay from the bole, opens the mould, takes out the 
\'pe, and now only withdraws the wire. He then lays the 
aulded pipe on a flat board, in the same manner as the 


“tising from the joining of the mould, and other superfluou 
‘neces of clay, taken off, so as to render the surface smooth 
und ronnd. 
| Trimming.—The operation of trimming is generally per- 
ormed hy boys and girls, as it requires very little skill. ‘The 
‘immer has before him a smooth block of wood, about the 
ength of the pipe, and of considerable thickness, elevated a 
ttle at the remote end. He has also a thick piece of 
ooth iron, one edge of which has across it two or more 
‘emicylindrical grooves, capable of receiving half the shank 
mapipe. ‘Taking one of the rough moulded pipes, the 
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7 @® S 


319 


trimmer carefully passes up the hollow of the shank a wire Tobago. 
similar to that employed in moulding, and holding the ee So 


by the bole, while the shank lies before him on the wooden 
block, he pares off with a blunt knife all the excrescences 
of clay, both from the shank and bole, and rubs the former, 
while lying on the block, with the grooved part of his iron, 
so as to render it as smooth as possible. He now cuts off 
the ragged piece at the extremity of the shank, withdraws 
the wire, and lays the pipe on the drying frame. One great 
object of the trimmer is to see that the pipe is completely 
perforated, which he discovers by blowing through it; and 
if he finds the hole choked up, he must open it by pushing 
the wire as far as possible. If this does not succecd, he 
breaks the pipe, as useless. 

DPrying.— The pipe has now received all the work that 
can be bestowed on it by the maker, previously to its being 
burned; but as the exposing of it to heat while soft and 
pliable would make it crack, it is necessary that it be pro- 
perly dried. For this purpose, a frame is prepared, com- 
posed of three or four long pieces of wood, fastened to 
two end-pieces in such a manner that the middle of the 
frame shall be the lowest, to give the shanks of the pipes 
that curve which they gencrally possess. After being 
trimmed, the pipes are laid beside each other in this con- 
cave frame, with thcir boles hanging down over the edges 
of the frame, and their shanks bending within its hollow. 
In this position they are exposed to the air till they are dry 
and firm. They are then ready for burning or baking. 

Burning.—¥or burning or baking the pipes, there is to 
be prepared a kiln of a simple but peculiar construction. 
It is built in the form of a cylinder, close at the bottom 
and on the sides, and open at the top. Below the bottom 
is a grate for receiving the fuel, and round the sidcs are 
constructed vertical or spiral flues, opening at the top, and 
communicating below with the grate. ‘The sides of the 
furnace on its interior are pretty thin, and are formed of a 
cement composed of clay mixed with fresh cow-dung. In 
the middle of the cavity is placed a pedestal composed of 
the same materials, for the pipes to lean against. When 
the pipes are sufficiently dricd, they are arranged round this 
pedestal, resting against it and against each other, with 
their boles next the bottom of the furnace. They are thus 
placed in successive laycrs, till the furnace be _— 

bricks 
placed over each other, so as to leave interstices for the 
free circulation of the air, and of the smoke and flame which 
issue through the flues. In these interstices arc laid seve- 
ral picces of broken dried pipes, to serve as pyrometers for 
ascertaining the state of the includcd pipes during the burn~ 
ing. The fire is now lighted, and kept up, till, on cxamin- 
ing the pieces of clay laid in the interstices of the bricks, 
it is concluded that the pipes within the furnace are suf- 
ficiently baked. The firc is then suffered to go out, and 
the whole to cool till the next day, when the bricks are 
taken down, the pipes removed, and packed in barrels for 
sale. After being burnt, the pipes are sometimes glazed, 
which is done by rubbing them, while warm, with flannel 
and a little white flax. In some places the extremities of 


Ned pieces before described. The pipes thus mouldec e shanks are rendered smooth by dipping them before 
“equire to he trimmed, that is, to halite prominenc rning in the ordinary pottcrs’ glazing, which prevents that 
d 


hesion to the lips so unpleasant in new unglazed pipes. 

TOBAGO, the most southerly of the Carribbee » 
lies in 60° 30’ west longitude, and 11° 16’ north lat e. 
It is about twenty-two miles long, and from four to nine 
miles broad. This island was discovered by Columbus in 
1496, and received its name from the herb which was 
smoked the inhabitants. Sir Robert Dudley visited it 
in 15803 and in 1608 James I. claimed its sovereignty, 
though no effectual attempts were then made to colonize it. 
In 1628 Charles I. made a grant of the isle to the earl of 
Pembroke ; but it continued almost deserted till 1632, when 
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Torol some merchants of Zealand sent over 200 emigrants, and 
* a k founded a colony, to which they gave the name of New 
000I8SK- “Walcheren; but before they were able thoroughly to esta- 
blish themselves, they were attacked by the Spaniards of 
Trinidad, aided by the Indians, and the colony was utterly 
destroyed. Tobago remained deserted till 1654, when two 
opulent merchants of Flushing, named Lampsin, again colo- 
nized it, and raised it to be one of the most thriving com- 
mercial emporiums in the West Indies. About the same 
time the duke of Courland, to whom James I. had given a 
erant of the island, carried abont a hundred families from 
Courland, and settled them on one of the most beautiful 
parts of the island, which was named after the founder. 
The island experienced various vicissitudes till it was taken 
by the British in 1793, in whose possession it has continued 

ever since. 

Tobago consists of a mass of rocks, the highest part of 
which is towards the north-eastern extremity, where it rises 
to about 900 feet; it gradually descends towards the south- 
west, with small and delightful valleys interspersed. It is 
well cultivated where the rocks are not too steep. It has 
several good harbours, chiefly on the northern coast. The 
climate is considered unhealthy, the average mortality of 
the white troops having been ascertained to be at the rate 
of fifteen per cent. aonnallie The principal town is Scar- 
borough, which is situated at the sea-shore, on the south 


coast. 
By the census of 1835, the population consisted of,— 
Males. Females. Total. 
MALES dial ons spans oe. trons COU 30 280 
Free coloured and blacks.... ... “ag 3,000 
Apprenticed labourers......4,015 5,290 9,805 
13,085 


The exports of Tobago amounted in 18236 to L.196,974, 
of which L.166,333 were for sugar and molasses, and L.29,960 
for rum; thus showing that the sugar-cane produces alinost 
the sole exportable commodities of the island. The im- 
ports during the same period amounted to L.73,947, con- 
sisting chiefly of wood and lumber, fish, corn, and British 
mannfactures. 

In 1836 there were four free schools in the island, with 
347 scholars; and four private schools, one of which is con- 
nected with the Moravians, and two with the Methodists. 
The local legislature consists of the lientenant-governor, 
a legislative council of nine, and a house of assembly of six- 
teen members. 
 TOBERMORY. See Mut. 

TOBOL, a considerable river of Asiatic Russia, which 
has its rise near the northern extremity of the Oural Moun- 
tains. It joins the Irtysch near Tobolsk, after a course of 
nearly 400 miles. Its shores are generally flat, and liable 
to inundation. Its upper course is traversed by wandering 
bands of Tartars, but in its lower course the country is 
more cultivated. 

TOBOLSK, the name of one of the two great govern- 
ments into which Asiatic Russia is divided, being the west- 
ern division of that immense territory. Irkoutsk is the east- 


enain of mountains, which separates it from European Ri 

sta; on the north by the Northern Ocean, the coast, broker 
by many deep bays, extending from the mouth of the Obi to 
that of the Olenek. It is separated from Chinese and Inde- 
pendent Tartary by an extensive frontier, partly of moun- 
tains and partly of desert plains; and from the contiguous ter- 
ritory of the Irkoutsk by no very definite boundary. Within 
the bounds of this eet are included three extensive 


ern division. ‘Tobolsk is bounded on the west by the Tae ho, of Swedish prisoners taken at the battle 


districts, which are ved by the great rivers, the Obi, 
the Irtysch, and the Yenisci, which include the most culti- 
vated parts of Siberia. But the country,.on the whcle, is 
far from productive. Fron the northern shore of the Frozen 


. the Eurepean Russians, greatly improved the Siberian 
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Ocean, as far as latitude 58° north, it presents one uni 
form aspect of the most dismal sterility, with only a 
pines and stunted shrubs, or bare moss; and a great p 
tion of the southern parts consists of steppes or 
covered with saline lakes or marshes. Some of these he 
ever, as the stcppe of Barabinski towards the east, 
covered with the most luxuriant pasturage, and would 
susceptible of high cultivation, if the inhabitants he 
and industry. ‘The agricultural districts are those on 
west, on the Tobol and_its tributaries, which in the lor 
part of their course yield most luxuriant crops ; also 
east, the middle parts of the Yenisei and Obi. Ther 
in those parts of Siberia abound in fish, which, not 
standing the indolence of the inhabitants, has b 
considerable article of traffic. ‘The mountains on it 
ern and southern frontier abound in mineral wealth, 14 
wastes and forests are filled with innumerable wild 
mals, many of which are rendered valuable by their { 
But the country still labours under natural disadvanta 
which render its communications difficult, and the 
mission of its surplus produce to the proper market 
pensive. Its northern shores are inaccessible to tral 
and its vast rivers, taking their course to that ocean, 
only to the seats of poverty and barbarism. By the ¢ 
of 1801, its inhabitants amounted to 622,422. Th 
composed of Mongols, Ostiaks, Tschuwashes, Buchari 
Tungouses, Yakoutes, Samoiedes, besides 20,000 Coss 
and several other tribes of wandering Tartars. 
Toxzousk, the capital of the above government, and 
all Asiatic Russia, is a large city, and is situated at the 
fluence of the river Irtysch with the Tobol. It was or 
nally, in 1587, a wooden fort, which was burned fo 1 
ground in 1643, and in its stead was erected the pret 
city, which is composed of two parts, the high and th 
town; the former built on an elevated ridge runnin 
rallel to the Irtysch at a little distance, while the latter 
the level space between it and the river. The high 
contains the residence of the governor, the tribunals, 
lic offices, and the magazine of foreign merchandise. These, 
along with two churches and a convent, are built of sto 
the remainder arc of wood. The elevated situation 0 
town, the whitcness of the buildings, and the gilded 
las, give it a fine appearance from a distance. ‘There wa 
formerly the Kremlin, built of stone, and flanked with tow 
now gone to ruin; while to the south of it is the 
market-square, enclosed by stone buildings, formi 
stories of merchants’ shops. This part of the town, fr¢ 
elevation, is secured from the risk of inundations; bu 
a ycar passes without the low town being overflowed. 
may be considered a sort of suburb, and is built entirel 
wood; and it is connected with another large snbur 
merly inhabited by Tartars, who have been removed 
other and a separate quarter. The crowded manner in wi 
they built their houses renders them extremely lia 
fire. These Tartars consist of the original inhab 
mixed with some Bucharians. The other residen 
descended from exiles sent thither by the Russian gi 
ment. The largest colony ever transported pe 
of Pu 


who, being much better informed and more polished 


of Tobolsk, by opening seminaries of edueation, in 
were taught ancient and modern languages, geograph 
thematics, and drawing. Provisions are extremely 
in this city; and the neighbouring woods and rivers 
the finest hunting and fishing in the world. Soe 
manners are also greatly improved, so as, accordin 
Clarke, to equal these in any other Russian city. 1 
is the commercial emporium of Siberia, in which ¢ 
all the trade that is carried on in this quarter. Thet 

portant branch of it is that which traverses an im 
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tent of Iand and river carriage between Enropean Rus- 
id China. The merchants from Enrope arrive in 
and return with the produee of the east at the end 
er to Moscow and St Petersburg ; and those from 
ry and Bucharia arrive in the beginning of winter, 
ii they spend at Tobolsk, and return in spring. All 
ars colleeted as tribute from the tribes who wander 
er the imniense desert of Siberia are brought to Tobolsk, 
lich are large magazines for depositing these various 
Population 16,269. Long. 68. 15. E. Lat. 58. 
NN. ¥. 
TOBOSA, a town, or rather’a large village, of Spain, in 
rovince of Ia Mancha and the partido de Infantes. 
ds on the great road from the’ provinee to Madrid, 
d Contains about 2200 inhabitants; and is only remark- 
le from being the supposed residence of the imaginary 
ea of Don Quixote. . 
CAT, or Toxat, a large and commercial city of Asia 
r, in the pachalic of Sivas. It is built in the form of 
hitheatre, and is situated in a deep valley on the 
‘of the Jekil Irmak, the aneient Iris. ‘The streets, 
ough steep, from the unevenness of the ground, are well 
ved. Several manufactures are earried on in the plaec, 
mely, of vessels of copper, kettles, eandlesticks, with which 
pplies the neighbouring provinces ; also of blue moroeeo 
id silk stuffs. It is a commercial mart of some note to and 
m all parts of Asia Minor. The population, amounting, 
cording to Kinneir, to 60,000, eonsists chiefly of Turks, 
considerable number of Armenians, who have seven 
mrclies, and a few Greeks, who have only one ehureh. 
he trade is carried on by means of earavans, whieh arrive 
‘eighteen days from Diarbekir, in six from Sinope, in 
enty from Boursa, and in twenty-seven from Smyrna. To- 
t is the ancient Berisa. Forty miles north-west of Sivas. 
fied. oO. &. Lat. 39. 35. N. 
TOCCATA (Zéial.), an old-fashioned pieee of musie of 
msiderable difficulty, generally written for the harpsichord 
the organ, but sometimes jor the violin. Clementi’s mo- 
etn foccata for the pianoforte is an admirable study for 
iat instrument. 
TOCKENBURG, a long and narrow valley of the 
inton of St Gall, in Switzerland. The length of this val- 
y is thirty-six miles; and through the whole of it the river 
hur rushes with impetuous force, from its source on the 
“estern side of the Sentis, to its entrance into the Rhine at 
ken, in the canton of Ziirich. A range of lofty and pie- 
resque mountains, forming a rampart round this valley, 
*parates it from the Rhinthal and the lake of Wallenstadt. 
lie valley contains 50,000 inhabitants, who adhere to the 
formed religion. ‘The weaving of linen forms one part 
| their occupation. The chief place is the small town of 
ichtenscig. 
| TODDINGTON, a town of the county of Bedford, in 
Ye liundred of Mamshead, thirty-seven miles from London 
| fd four from Dunstable. It had formerly a market, but 
1 | has gradually declined, and at length disappeared ;° but 
fe town still has four well-attended annual fairs. ‘The popu- 
tion amonnted in 1801] to 1143, in 1811 to 1182, in 1821 
1665, and in 1831 to 1926. 
TOGA, in Roman antiquity, a wide woollen gown or 
‘antle, which seems to have been of a semieireular form, 
|ithout Sleeves; differing both in richness and largeness, 
“cording to the eireumstances of the wearer, and used 
fly upon oceasion of appearing in public. Every body 
‘ows that the toga was the distinguishing mark of a Ro- 
I" n. Hence the jus toge, or privilege of a Roman citizen, 
e. the tight of wearing a Roman habit, and of taking, as 
et dent it, fire and water through the Roman empire. 
‘OKA, a town of some consequence, in Hindustan, pro- 
‘Ince of Aurungabad. Long. 75. 10. E. Lat. 19. 25, N. 


AY, or Tokar, a town of the Austrian kingdom of 
VOL. XXI. 
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Hungary, in the division of Semplin. It is situated on the 
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river Theiss, at the point where the waters of the Bodrog Besseys 
fall into that stream. It was once eonsidered an important Toledo 


military post ; and was then the great store-cellar of the 
wine of Prince Bagotzky. Tokay contains 3200 inhabi- 
tants, of the Lutheran, Calvinistie, and Catholic confessions, 
eaeh of which has its ehurch. From this town the eele- 
brated wine produeed inthe vicinity has reeeived its name 
in most parts of Enrope, though at home, ever since 1741, 
it is more commonly denominated Thceresienberg, from the 
name ofa hilly distriet. The best is prodnecd on the hills 
of Mada, Tarckzal, and Zomba, which are eonnected with 
the Carpathian range of mountains. The whole quantity 
of this wine which is yearly produced does not on an ave- 
rage amount to more than 110,000 eimers, a measure equal 
to twenty English gallons. 

TOKEN Besseys, a eluster of very small isles situat- 
ed off the east coast of the island of Booton. Long. 123. 
35. E. Lat. 5.40. §. These islands are all eonneeted by 
narrow straits, between which run very rapid eurrents, 
that render the navigation dangerous. 

TOLAND, Joun, a well-known writer, was born near 
Londonderry, in Ireland, in 1670, and educated in the 
Popish religion, but at sixteen years of age embraced the 
principles of the Protestants. He studied three years in 
the university of Glasgow; took the degree of A. M. in 
that of Edinburgh ; and afterwards eompleted his studies at 
Leyden, where he resided two years. He then went to 
Oxford, where, having the advantage of the public library, 
he eolleeted materials upon various snbjects, and eomposed 
some pieces; among whieh was, a dissertation to prove 
the received history of the tragical death of Atiliits Regu- 
lus, the Roman eonsul, to be a fable. He began likewise 
a work of greater consequenee, in whieh he undertook to 
show that there are no mysteries in the Christian religion. 
He published it in 1696, at London, under the title of 
Christianity not Mysterious. This book gave great offence, 
and was attacked by several writers. He afterwards wrote 
in favour of the Hanoverian suceession, and many other 
pieces. In 1707 he went into Germany, where he visited 
several courts; and in 1710 he was introduced to Prinee 
Eugene, who bestowed npon him several marks of his genero- 
sity. Upon his return to England, he was for some time sup- 
ported by the liberality of the earl of Oxford, lord-treasurer, 
and kept a eountry house at Epsom; but soon losing his 
lordship’s favour, he published several pamphlets against 
that minister’s measures. During the last four years of his 
life he lived at Putney, but used to spend most part of the 
winter in the metropolis. He died at London in 1722. He 
was aman of uncommon abilities, published a number of cu- 
rious tracts, and was perhaps the most learned of all the in- 
fidel writers ; but his private eharacter was far from bemg 
an amiable one, for he was extremely vain, and wanted those 
social virtues whieh are the chief ornaments as well as duties 
of life. Four years after his death, appeared “ A Collee- 
tion of several Pieces of Mr John Toland, now first pub- 
lished from his original mannseripts: with some memoirs 
of his life and writings.” Lond. 1726, 2 vols. 8vo. The 
memoirs were written by Des Maizeaux. The first volume 
includes a History of the Druids, extending to 228 pages. 

TOLEDO, a province of Spain, forming a part of the 
ancient kingdom of Old Castille. It extends in north lati- 
tude from 89° 3! to 40° 54’, and in west longitude from 3° 1’ 
to 5° 32’, and comprises 734 Spanish square leagues, or 
about 9060 English square miles. It is bounded on the 
north by the provinces of Madrid and Guadalaxara, on the 
east by Cuenca, on the south by La Mancha, on the south- 
west by Estremadura, and on the north-west by Avila and 
Salamanca, ‘The land is lofty and mountainous, with wide 
and uniform plains, almost destitute of trees. The soil is 
mostly caleareous and sandy, and on the hills stony, but 
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granted by the state to every sect that does not maint; 
doctrines inconsistent with the publie peace; and eech 
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‘Toleration. highly productive in situations in which it can be duly 
—~— watered. The mountains of this province form a distinct 


chain, which shoots’ from Cuenca, commences with small 
hills in the vicinity of Tarascon and Tembleque, then turns 
to the south, and by Madrilejos gradually attains the height 
of 2500 feet. Tt next turns to the west, and forms the 
Sierra of Yevernes+} and then, under the name of Guada- 
lupe, enters the province of Estremudnra. The several 
spurs from this chain are called by various names. 
The’ chief river of the province is the Tagtis, which re- 
ceives a great number of tributary streams within it, and 
others’in Estremadura; through which province it passes in 
its course to Lisbon; where it terminates. It is not navi- 
gable in Toledo, though, with little expense, it might be 
casily made so. ' The river Guadiana enters the province’ in 
the south-east part, and is soon lost in the sands, arid does 
not re-appear ‘till it enters La Mancha. — It then continties 
its ‘course as a considerable stream’ by Badajos, having its 
water increased by various tributary rivers and rivulets, 
till it'enters ‘tlie ‘sea at Ayamonte, on the south-east fron- 
tier of Portugal.’ Notwithstanding these rivers, the want 
of water is ‘a subject of complaint, as there are few or ‘no 
wells. According to the latest, ‘not very satisfactory, state- 
ment by ‘Canga Arguelles, the population in 1797 was 
370,641 persons, composing 74,128: families, occupying 
68,953 dwellings, but leaving 4979 rnined dr unoccupied 
houses. The description of th¢ people, 2s given “by the 
same’ author, is as follows: Nobles, 1430) labouring pro- 
prietors, 11,215 ;\ labouring tenants, ‘7155 7 day-labourers, 
37,075; artisans, 10,127; traders and merchants, 7975 pub- 
lic officers, 682; domestic servants, 696%; secular evcle- 
siastics, 2929; regular ecclesiastics, or monks and frizirs, 
2969; and females in convents, 1569. yoy 
To.npo, a'city of Spain, the capital of a province, and 
of a subdivision or partido, of the same naive. Jt is re- 
markable ‘in history from having been the capital of the 
Moorish kings during their government of the peninsula; 
and it was distinguished at the commencément oF the reign 
of Charles V. as the scene of the insurrection, in 1522, of 
Don Juan de Padilla, who was here executed afiér' his de- 
feat. ‘It'stands on the river Tagus, on some hills rising from 
it; and the city‘is thus rendered uneven and very irregular. 
There are two old strong bridges over the river. “Foledo is 
surrounded by ancient walls, protected by towers, butis not 
defensible against. modern modes of attack. ‘he interior 
of the city has narrow ‘streets, and many large buildings of 
very .antique architecture. The most remarkable is the 
cathetlral, an enormous pile in the Gothic style, ornanient- 
ed with a vast quantity of decorations. It is 410° fect’in 
length, 210 in breadth, and 112 feet in height. The other 
remarkable churches are those of St Thomas, of the Donti- 
nicans, and tlie Carinelites. | The ancient palace of the 
Moorish kings is a very striking object, now converted into 
an hospital. The city suffers much from the want of 
water, the’ only supply being from the river, and con- 
veyed to the houses on the backs of asses. ‘Toledo is the 
seat of a university. The archbishopric is the richest in 
Spain, and the dignity is.commonly filled by a member of the 
royal family. The archbishop has cight suffragan bishops 
under him, and enormous revenues, which are distributed 
largely in provisions, and this circumstance causes the city 
to swarm with idle beggars. This place was celebrated for 
the excellence of its sword blades; a manufacture intro- 
duced by the Moors, but now nearly, if not wholly, extinct. 
The silk and soap trades give some occupation. The num- 
ber of inhabitants at present is supposed to be about 25,000, 
but is uncertain. ‘[oledo was the birth-place of the dra- 
matic poet Garcilaso de la Vega, and of the great critic 
Tostado. Long. 3. 27.57. W. Lat. 40. 28. 40. N. 
TOLERA'LION, in matters of religion, is either civil or 
ecclesiastical. Civil toleration is an impunity and safety 


siastical toleration is ‘the allowance which the church. 
to its members to differ in certain opinions not rey 
fundamental. al... 
» As the gods of paganism were almost all local and tute: 
lary, and as it was a maxim universally received that it was 
the ‘duty of every man to worship, together with his ow 
deitics, the tutelary gods of the country in which he migh 
chancé to reside, theré was no room for persecution in the 
heathen world, on account of different sentiments inte 
gion, or of the different rites with which the various deities 
were worshipped. Had the primitive Christians joined their 
fellow-citizens in the worship of Jupiter, Juno, and the rest 
of the rabble of Roman divinities, they would have 
suffered to worship, without molestation, the Creator of the 
world and the Redeemer ‘of mankind; for in that case the 
(od of the Christians would have been looked upon a8% 
Being of the same kind'with the gods of the empire, ‘anc 
the great principle of intereommunity would have remaii 
unviolated. But’ the true God had expressly prohi 
both Jews and Christians’ from worshipping any otherg 
besides Himself: and it was their refusal to break that pres 
cept’ of their religion which made their heathen masters look 
upon them as atheists, and persecute them «as a people 
inimical to the state. | Utility, and not truth, was the ob 
ject for which the heathen legislatures supported the na 
tional religion. ‘They well knew that the stories told by 
their poets, of their different divinities, of the rewards of 
Elysium, and of the punishments of ‘Tartarns, were - 
lection of senseless fables; but they had nothing betterto 
propese to the vulgar, and they were not such strangers 
the human heart as to suppose that mankind could live! 
gether in society without being influenced in their cond 
by some religion. “a 
Widely different from the genius of paganism was the 
spirit of the Jewish dispensation. ‘Truth, which is in 
always coincident with great utility, was the great obje 
the Mosaic law. The children of Israel were’ separ. 
from the rest of the world, to preserve the knowledge ai 
worship of the trne God, ata time when all the otherns 
tions on earth, forgetting the Lord that made them, were 
falling prostrate to stocks and stones, and worshipping devils 
and impure spirits. Such was tle contagion of idolatr 
and so strong the propensity of the Israelites to the customs 
and matiners of the Egyptians, and other porn aa 
tions aronnd them, that the purpose of their separation coul 
not have been served, had not Jchovah condescended to 
become not only their tutclary God, but even their supreme 
civil magistrate; so that under the Mosaic economy, ido- 
latry was the crime of high treason, and as such justly 
nished by the laws of the state. Among the Jews, th 
church and state were not indeed different societies. ‘They 
were so thoroughly incorporated, that what was a sin in the 
one was a crime in the other; and the forfeiture of eccle- 
siastical privileges was the forfeiture of the rights ied 
tizens. " 
In many respects the Christian religion is directly 0 
site to the ritnal law of Moses. It is calculated for all, ant 
intended to be propagated among all nations. Instead of 
separating one people from another, one of its prinetpa 
objects is to disseminate universal benevolence, and tom 
culcate upon the whole human race that mutual love whi 
naturally springs from the knowledge that all men a 
brethren. Its ultimate end being to train its votaries 10" 
heaven, it concerns itself no further with the affairs of ea 
than to enforce by eternal sanctions the laws of morality: 
and the kingdom of its Founder not being of this world, } 
leaves every nation at liberty to fabricate its own municlf 
laws, so as best to serve its own interest in the various cil 
cumstances in which it may be placed; and denounces ® 
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urse upon all who pay not to those laws the fullest ohe- 
Hience, when they are not obviously inconsistent with the 
aws of piety and virtue, which are of prior obligation. The 
bristian. church. therefore must always remain a socicty 
jistinct from the state; and though, till the present age of 
jazardous innovations, it lias. been deemed expedient in 
every country where the truth of the gospel is admitted, to 
zive to the religion of Christ a, legal establishment, and to 
‘-onfer immunities on-its ministers, this measnre has been 
. dopted, not to secure the purity of the faith, which ap- 
veals to the private judgment. of each individual, but merely 
<o preserve.the peace of society, and to impose a restraint 
upon those actions of which human, laws cannot take cog- 
hizance..With religion, Christian governments. have no 
“urther concern than as it tends to promote the practice of 
wirtue.. The;early Christians, however, not understanding 
the principle upon which penal laws were employed to pre- 
serve-the purity of the Jewish religion, and, as our blessed 
ord observed to two of his:apostles, not knowing what 
airit they were of, hastily concluded that they had a right 
enforce the doctrines and worship of the New Testament, 
oy the same means whieh had. been used) to preserve the 
istaclites steady to. the doctrines. and worship of the Old. 
Hence, though they had themscelvcs'suffered the most cruel 
versecutions, they no sooner had the power of the state in 
heir hands, than they persecuted the pagans for their ido- 
atry; and afterwards, when heresies arose in the church, 
sersecuted one another.for expressing in different phrases 
aetaphiysical :propositions, of such a nature:as no humen 
| aind can fully comprehend. The apostle bad forewarned 
| chem that there must. be heresies in the church, that they who 
{ are approved) may be made manifest ;.but. it did not. ocenr 
| 0 them \that persecution for opinion is the worst of all 
leresies, as it violates at once truth and charity. 

Hitherto these unhallowed means of bringing Chvistians 
| <ouniformity of faith and practice, had been only occasion- 
lly employed, from their not accurately distinguishing be- 
4 — sween the spirit of the gospel and that of the law; but.as 
300n as the bishops of Rome had brought. the inhabitants 

f Kurope to recognise their infallibility in explaining ar- 
| “icles of faith and deviding points of controvi rsy, persecu- 
l on, became a regular and pertuanent instrument of eccle+ 
| sastical discipline... ‘Io doubt. or to deny any- doctrine’ to 
( which these unerring instructors had given the sanction of 
i 


heir approbation, was held to be not only a resisting of the 
nth, butian act of rebellion against their sacred authority ; 
| and the secular power, of which, by various arts, they. had 
j ~ acquired the absolute direction, was instantly employed to 
| avenge both. 
| Thus Europe had been accustomed, during many cen- 
uties, to see speculative. opinions propagated or defended 
»y forces the charity and mutual forbearance which  Chris- 
janity recommends with so much warmth were forgotten ; 
che sacred rights of conscience and. of private judgment 
Were unheard of; and not only the idea of toleration, but 
‘even the word itself, in the sense now affixed to it, was ua- 
shown. <A right to extirpate errer by force was univer- 
dally allowed to be the prerogative of those who possessed 
6 knowledge of truth ; and though the first reformers did 
‘aot arrogate to themselves in direct terms that infallibility 
which they had refused to the church of Rome, they were 
“not less confident of the truth of their own doctrines, and 
fesitired with eqnal ardour the princes of their party to 
check such as presunied to impugn or to oppose them. To 
this request too many of’ these princes lent a willing ear. 
Ut flattered at once their piety and their pride, to be con- 
‘sidered as possessing all the rights of Jewish princes; and 
Henry the Eighth of England, after labouring to make his 
| Givines deelare that all authority, ecclesiastical as well as 
| Civil, flows from the crown, persecuted alternately the Pa- 
| P'sts and Protestants. . Many of his successors, whose cha- 
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racters were much better than his, thought themselves duly 
authorized, by virtue of their acknowledged supremacy over 
all states and conditions of men, to, enforce by means of 
penal laws a uniformity of faith and worship among their 
subjects; and it was not till the revolution that any scet in 
England scems to have:fully understood, that all men have 
an unalienable right to worship God in the manner which 
to. them may seem most.suitable to his nature, and the re- 
lation in which they stand to him; or that it is impessible 
to. prodnee unifermity of opinion by any other means than 
candid disquisition and, sound reasoning. That the civil 
magistrate. has a right to check the propagation of opinions 
which tend only to sap the foundations of virtue, and to 
disturb the peace of society, cannot, we think, be questioned; 
but that he has no right to restrain mankind from publicly 
professing any system of faith which comprehends the be- 
ing and providence of God, the great laws of morality, and 
a future state of rewards.and punishments, is as evident as 
that itis the object of religion to fit mankind for heaven, 
and the whole duty of the magistrates to maintain peace, 
liberty, and propertys upon earth. We have elsewhere ob- 
served, that among a number of different sects of Christians, 
it-is not the superior purity of the system of faith professed 
by one of them, that gives it a right to the immunities cf 
an establishment in preference to all its rivals; but though 
the legislature is authorized, in certain circumstances, to 
make a less pure system the religion of the state, it would 
be the height of absurdity tosuppose that any man, or body 
of men, can have authority to prevent a purer system from 
being acknowledged as the religion of individuals. For 
propagating opinions and pursuing practices which neces- 
sarily éreate civil disturbance, every man is answerable to 
the laws of his country; ‘but for the soundness of his fuith, 
and the purity of his,worship, he is answerable to no tri- 
bunal bat that. which can search the heart. 

When churches are established, and creeds drawn up as 
guides to the preaching of the national clergy, it is obvious 
that every clergyman who. teaches any thing directly con- 
trary to the doctrine of such creeds, violates the condition 
on, which he holds his benefice, and may be justly deprived 
of that benefice, whether his obnoxious opinion be in itself 
true or false, important or unimportant; but his punishment 
should be extended no farther. To expel a Christian from 
private communion for teaching any doctrine which is 
neither injurious to the state nor contrary to the few simple 
articles which comprise the sum of the Christian faith, is 
the grossest tyranny ; and) the governors of that church 
which is guilty of it usurp the prerogative of the blessed 
Lord, who commanded the apostles themselves not to be 
called masters in this sense; ‘for one, says he, is your mas- 
ter, even Christ. It/is indeed a hardship to deprive a man 
ot his living for conscientiously illustrating what he believes 
to be a truth of the gospel, only because his illustration may 
be different. ftom that whieh had formerly been given by 
men fallible like himself; but if the establishment of human 
compilations of faith be necessary, this hardship cannot be 
removed but by inaking such compilations as simple as pos- 
sible, and drawing them up in scripture language. Sucha 
reformation, could it be effected peaceably, would serve 
other goed purposes; for while it would sufficiently guard 
the purity of the faith, it would withdraw that temptation 
which too many. establishments throw in the way of men 
to subscribe to the truth of what they do not really believe ; 
and it would effectually banish from the Christian church 
every thing which can be called by the name of persecu- 
tion. 

TOLLO, or Totour Bay, a great bay on the east coast 
of the island of Celebes, very broad at the entrance. 

TOLOUR Istz, the largest of the Salibabo Tsles, named 
Kercolang by Captain Hunter. It is a well-cultivated: and 
populous island. The inhabitants are chiefly Mahcmme- 
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Tolstonos- dans, who exhibit a considerable degree of cultivation. 
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is fertile, every part being covered with trees and verdure. 
It is about eighty or a hundred milcs in circumference, and 
lies between the 4th and 5th degrees of north lat. and about 
126. 30. east long. 

TOLSTONOSKOI, a fort of Asiatic Russia, in the go- 
vernment of Tobolsk, on the Yenisei, 280 miles north- 
north-west of Turuchansk. 

TOMB includes both the grave or sepulchre in which a 
person is interred, and the monument creeted to preserve 
his memory. The word is formed from the Greck riCog, 
tumulus, sepulchre ; or, according to Menage, from the Latin 
tumba, which has the same signification. 

In many nations it has been customary to burn the bodies 
of the dead, and to collect the ashes with pious care into an 
urn, which was,deposited in a,tomb,or sepulchre. Among 
many other nations it has been the practice to lay the dead 
body in a tomb, without consuming it, after having wrapped 
it up decently, and sometimes placing it in a coffin. The 
tombs of the Jews were generally hollow places hewn out 
of a rock. Abraham buried Sarah in a cave. Such was 
also the place in which the kings of Judah and Israel were 
interred ; and such was the place in which the body of our 
Saviour was deposited by Joseph of Arimathea. But it is 
probable that the common pcople buried their dead im 
gravcs ; for our Saviour compares the Pharisees to “ graves 
which appear not, and the men that walk over them are not 
aware of them.” Over the tombs, perhaps only of people 
of distinction, a stone or monument was erccted, to inti- 
mate to passengers that they were burying-places, that they 
might not pollute themselves by touching them. With the 
same intention, as Dr Lightfoot informs us, they whitened 
them every year on the 15th of February. The Egyptians 
buricd their dead in caves, called catacombs. ‘The pyramids, 
as some think, were also employed for the same purpose. 
Sometimes; after embalming thcir dead, they placed them 
in niches in some magnificent apartment in their houscs. 

The Greeks and Romans burned their dead, and depo- 
sited their ashes in a tomb. The Greeks interred the ashes 
without the cities, by the sides of their highways. Some- 
times, indecd, by way of particular honour, they-were bu- 
ricd in an elevated part of the town; and the Lacedzmo- 
nians were allowed by Lycurgus to bury in the city and 
round their temples. But this was forbidden among the 
Romans by the law of the twelve tables: Jn urbe ne se- 
pelito, neve urito. Valerius Publicola, Posthumus Tuber- 
tius, and the family of the Claudii, were however buried in 
the Capitol. To bury by the sides of public roads was 
also common among the Romans; and hence their epi- 
taphs frequently began with Siste viator. . Highways were 
probably selected for two reasons; that the dead might 
not be offensive or injure the health of the living; and that 
they might supply a lesson of mortality. 

As it would swell this article to too great a size to de- 
scribe all the different kinds of tombs which have been 
uscd by different nations and ages, we must content our- 
selves with shortly describing the tombs of a few nations, 
and adding a few concomitant circumstances. 

The tombs of the Parsees are singular. After lying a 
proper time:in his own house for the purposes of mourn- 
ing, the deceased, followed by his relations and friends, 
the females chanting a requiem, is deposited in a tomb 
of the following construction. It is a circular building, 
open.at top, about fifty-five feet in diameter and twen- 
ty-five feet in height, filled to within five feet of the top, 
excepting a well of fifteen feet diameter in the centre. 
The part.so filled is terraced, with .a slight declivity to- 
ward the well. Two circular grooves, three inches deep, 
are raised round the well; the frst at the distance of four, 
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the second at-ten, feet from the well. Grooves of the like 
depth or height, and four fect distance from each oth 
the outer part of the outer circle, are carried straight 
the wall to the well, communicating with the cireula 
for the purpose of carrying off the watcr, &c. | Theto 
by this. means, is divided into three circles of partitic 
the outer, about seven fcet by four; the middle, s 
three; theinner, four by two; the outer for the men 
middle for the women, the inner for the children ; in whie} 
the bodics are respectively placed, wrapped ‘looscly ih a 
piece of cloth, and Icft to be devourcd bythe vultures; 
which is very soon done, as numbers of those animalsvare 
always scem hovering and watching about these charne 
houses, in expectation of their prey. » The :friendsofi¢ 
deceased, or the persons who. have charge sof the t 
come at the proper time, and throw the bones: into\ 
receptacle, the well in the centre ; for which» purpose 
takes and tongs are deposited in the tomb. ,.The entr 
is closed by an iron door, four feet square, on theres 
side, as high up as the terrace, to which avroad is raised, 
Upon the wall, above the door, an additional wall iswaised, 
to prevent people from looking into the tomb, whieh the 
Parsees are particularly careful to prevent. A Persia 
scription is engraved on.a stone over the door. From 
bottom of the wall, subterraneous, passages lead toweee 
the bones, and prevent the well from»filling.! io ii 
Of the ancient sepulchres found in Russia and)Si 
some are perfect tumuli, raised to an cuormous’ 
while others arc almost level with the ground. ‘$ 
them are encompassed with a square wall of large qt 
stones placed in an erect position ; others are covered/o 
with a small heap of stones, or they-are tumuli ado 
with stones at top. Some are walled» with»brick 
and vaulted over; others are no more than» pits: or 
mon graves. In some the earth is: excavated »severe 
thoms deep; others, and especially those which are topp 
by a lofty tumulus, are only dug of a-sufficient dept 
covering. the carcass. In many of these ‘sepulchres 
boues of men, and frequently of horses, are found, ane 
condition. that renders it probable the bodies were 
burnt before they.were inhumed. Other bones’ show ¢ 
ly that they have been previously burnt ; becauseta p. 
them is unconsuined, and because they lie inia disor 
manner, and some of them are wanting. Urns, in 
other nations of antiquity have deposited the-ashes.o 
dead, are, never met with here; but sometimes what 


carcasses, are found wrapped «up -in thinplates lof ¢ 
Many dead bodies are frequently secur deposited 
in one tomb; a certain indication that eitherta ba 
been fought in the neighbourhood of tlre place, or that's0 
families buried their relations in an hercditary tomb. 

‘Lhe Moors, like all other Mahommedans, hold ‘it co 
to the spirit of religion to bury their dead in mosques 
to profane the temple of the Most High by the putreft 
of dead bodies. In the infancy of the church, the Ck 
tians had the like respect for their temples: ‘The’b 
grounds of the Mahommedans are without ‘the’ city 
ernperers have their sepulchres distinct-and distant ft 
mosque, in sanctuaries built by themselves; and thei 
are exceedingly simple. All Mahommedans inter the 
at the hour set-apart for pruyer. ‘The defunct is not 
in the house, except he expires after sunset ; but the 
is transported to the mosque, whither it is carried: by those 
who are going to prayer. Each, from a spirit a 
is desirous to carry in his tun. ‘The Moors sing at ther 
burial service; which usage they have perhaps imitat 
the Christians of Spain. They have no -particular*colour 
appropriated to mourning. Women regularly go- ' 
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‘riday to weep over and pray at the sepulchres of the dead, 
‘hose memory they hold dear. 
| TOMBUCTOO. See Timsucroo. 


i¥s TOMINIE Bay, a bay which deeply indents the north- 


ast quarter of the island of Celebes, and abounds with 
I) rocky islets and rocky shoals. It is often called Go- 
ong Tellu Bay. 
(TOMOGUY, a small island in the Eastern Seas, about 
vommiles round. Long. 127. 4. E. Lat. 0. 15. 8. 
_TOMPION, a-sort of bung or cork used to stop the 
outh of acannon. At sea this is carefully encircled with 
Wlowlor putty, to prevent the penetration of the water into 
etbore, whereby the powder contained in the chamber 
iglitybe damaged or rendered incapable of service. 
“DOMSK, a large city, capital of an extensive district in 
siatie ‘Russia. It is situated on the Tom, about twenty- 
emiles from its junction with the Obi. Like most of the 
iberian cities, it was originally a small wooden fort; but 
ingeconsumed by fire, it was rebuilt on a larger scale in 
648.) It.is built on remarkably irregular and broken 
rounds) especially the old part of the town, where the 
reets/are narrow and winding, and the houses out of all 
ne‘or order. But the town being built mostly of wood, 
diiable to frequent fires, an opportunity was given of 
eetiny houses and streets ona regular plan. Within the 
ircuit of the Kremlin, a fortress constructed in the seven- 
ent century, and now almost entirely in ruins, are the 
thedralechurch, the tribunals, the treasury, with the ma- 
azine:of furs collected as tribute.. In the other part of 
eicity is the church of the resurreetion, the principal edi- 
ees/and: there are two convents, the one of monks, the 
ther'of nuns.’ ‘The place is very advantageously situated 
wieommerce, by which the inhabitants chiefly subsist, be- 
ngromthe’ great line of rivers which connects Tobolsk with 
jie’Chinese frontier and the castern parts of Siberia. It 
lso the centre of the trade in spirits, which are brought 
hither from the distillerics on the ‘Tobol and the Iset, and 
henee distributed to the countries castward. The inhiabi- 
ants are not so civilized as those of Tobolsk and Irkoutsk, 
nd they are much addicted to intoxication. Pallas men- 
ions that, prevalent as this vice is in Siberia, he never saw 
yetown where it was so common as at Tomsk. ‘The po- 
ulation; amounting to upwards of 11,000, consist, besides 
tussians, of a great number of ‘Vartar, Bucharian, and Kal- 
‘suekanerchants.' ‘Tomsk has been crected into the capi- 
‘al of agovernnient, which comprehends a great part of the 
ountries situated on the Obi, and most of those on the Ye- 
jisei. “dLong. 84. 10. E. Lat. 56. 30. Ne ’ 
‘TONALITY, in Music. (Ital. tonalita, Fr. tonalité), a 
‘sodern-term, introduced to designate the existence of dif- 
erences among various inusical modes, ancient and mo- 
ion and: among the elements of melodies and harmonies 
en upon these modes.. See Music, pp. 611, 612, 
nd pp 61-63 of Appendix to Graham’s Essay on Musical 
‘Somposition. Peculiarities of tonality among different na- 
‘ons may be accounted for by particularities. in the con- 
{truction of musical instruments (see Music and Trumpet), 
ot bypartieularitics in intonation adopted by’ voeal per- 
ormers, ‘and consecrated by that mighty power, custom, 
‘shich rules and moulds so many of human feelings, opinions, 
ncbaetions:s G. A. Villoteau,'a professional musician, ap- 
»ointed:by Napoleon to collect. musical information in the 
. es ny to 'gypt, states that our modern. scale of C ma- 
/or'wasia complete stumbling-block to the oriental musi- 
clans. He says,“ J’ai cu Poceasion de m’en convaincre moi- 
pene en Egypte, en essayant de da faire chanter 4 des 
musiciens Grees, Egyptiens ou Arabes, Ethiopiens, Persans, 
Arméniens et»Syriens ;et vraiment les grimaces et les con- 
tortionsqu’étoient obligés de faire ces’ bonnes gens pour 
‘Atteindre. avec la voix jusqu’d notre Si naturel-(B natural), 
‘ines sefforcoient cependant, et de la meilleure foi du 
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monde, d’entonner, mais toujours sans succés, me parois- 
soient si singuliérement risibles, que je crois qu'il m/auroit 
été impossible de les regarder de sang-froid, si le motif qui 
ine*déterminoit 4 faire cette expérience n’efit occupé alors 
toute mon attention.” 
music in Egypt, in the great French work, Description de 
0 Egypte, where he gives a curious account of his studies 
under an Arabian musician at Cairo, and the great disagree- 
ment between the European and oriental tonalities. In the 
same work he gives some remarkable ‘specimens of orien- 
tal music. The establishment of one major and one minor 
scale’ in Europe may be dated about two centuries ago. 
Before that time, the system of tonality was founded upon 
the church tones or modes; and the harmony employéd con- 
sisted of common chords with an dccasional chord of §. 
About the end of the sixteenth and bezinning of the seven- 
teenth centuries, Claudio Monteverde, a musician of the 
Venetian school, began to’ employ ‘a@'system of harmony 
different from the old. He used the minor 5th, the major 
4th, the minor 7th, the 9th, and also even double dissonan- 


ces, unprepared; but his application of the chord of 4 to 


the dominant of the key, was the most important of his in- 
novations, as it led to the abandonment of the old ecclesias- 
tical tonalities and harmonies, and the rapid establishment 
of the modern European tonality and: harmony. From 
Monteverde’s discoveries arose diminished and augmented 
intervals and chords, what is called chromatic music; and 
melodic and harmonic modulation... The majority of modern 
musicians who have attempted to harmonize ancient. Euro- 
pean melodies, seem to have been ignorant of the marked 
distinctions between ancient and modern tonalities in Eu- 


rope, and of the faet that most of these ‘airs are constructed 


upon tonalities to which modern harmony, which depends 
upon a newer system of tonality, cannot: be continuously 
applied. See the Essay on'Composition above cited, pp. 
68, 69 of Appendix. (G.F. G.) 

.TONDI,a seaport town inthe south of India, province 
of the Catnatic, district of Marawas.' Long. 76. 5. E. Lat. 
9. 43. N. | 

TONE, in Musie. See Music. 

TONG, a city of China, of the second rank, in Pe-che-lce, 
on the river Peiho, ten miles east: of Pekin. Long. 116. 
20. Ee Lat. 40.56. N. 2 

TONGA Istanns. See F'riznpuy IsLanps. 

TONGATABOO Isuanp, one of the.Friendly Islands, 
in the South Pacific Ocean, about sixty miles in circuit. 
It was first. discovered by Tasman. , Long. of the middle 
of the island 175. W. Lat. 21. 11.8. 

TONG-GIN, a city of China, of the first: rank, om the 
borders of Houquang, in the environs of which are mines 
of gold and silver. 850, miles south-south-west of Pekin. 
Long. 10s. 37. E. Lat. 27.39. .N. : 

TONGHO, a celebrated fortress and capital of a‘district 
of the same name in the Birman empire. The district is 
situated about the nineteenth: degree of north latitude, and 
the ninety-eighth degree of east longitude. It is fertile and 
extensive, and constitutes the principality of one. of the 
king’s sons. The town is built of wood, and is surrounded 
by a deep ditch and a:stockade... Long. 96. 49. E. Lat. 
1s. 50. N. fe | | 

TONG-TCHANG, acity of China, of the first rank, on 
the grand canal. It carries on an extensive trade in grain 


and fruits. It is 212 miles south of Pekin. Long. 115. 
40. i. Lat. 36. 34. N. 


TONG-TCHOUEN, acity of China, of the first rank, in 
Sechuen, strongly fortified, being.on the Tartar frontier. 
Long. 103. 2. EK. Lat. 26.:20. Ne». 

TONK RAMPOORAH, a rajpoot town, in the province 
of Ajmeer, sixty miles south by cast of Jyenagur.. Long, 
75. 58. E. Lat. 26.7. N. ee? 
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Tonnace has Jeng been: an ‘official term; intcnded ori- 


—\— ginally to express"the burtlien that-a ship would carry, in 


order that the various dues and customs which are levied 
upon shipping might be levied according to the size of the 
vessel, or rather in proportion to her capability of carrying 
a burthen. It has’hence arisen that thé term “ townage,” as 
applied to a ship, has become’ almost synonymens with that 
of'size. Tt is indeed the only term’ that is used to give an 
idea of the mad¢nitude of merchant-ships, which ‘are’ inva- 
riably spoken of according to their tonnage, or as being ships 
of 50, of 500, or of L0U0 tons.” Not only'are all dues and 
customs levied according to’ the tonnage, but ships are also 
built; and bought, and’ sold, for’a price’ per ton of their ad- 
nieasurement ; and by the conditions of Lloyd's classifica: 
tion-list of’ shipping, they mist be timbered and ‘fastened, 
and must have their anchors, cables, and boats, ‘all im pro- 
portion to the sanie datum. Tonnage, therélore, th so far 
a8 these considerations ard involved, is virtually assutned to 
bée'a correct representation of the size of'a ship. 
Yn order to levy the’ diies on shipping, it was necessary 
to establish some one methed to be 1h general ‘use fér cal- 
culating this tonnage 3 and ‘consequently there’ has long been 
a'tule, enforced’ by Jaw, for the measurement of the ton- 
nage of ships or vessels, and much mischicf has atisen to the 
mercantile shipping of Great Britain through the erroneous 
principles ‘which have beth adopted “at various ‘tinres ‘in 
YG Ach) SARI DP Pl Pig NT Pa 


“It is cvident that tonnage may express ‘several results of 


measurements, and if each Gasé may be a suiflidientty fair cri- 
terion of the burthen of a merchant-vessel, by wlich to levy 
the dues} beciuse all that 18 required thus far, either'on the 


part of the government of of privaté intérests, or on that of 


the owner, is, that the dues should be lévied in equal’ propur- 
tions on ‘all'vessels. Thus tonna¢e may be the product of a 
series df measurements, intended to cxpress either the cxact 
gize,“or an approximation to the exact size, of the ship. 
It may be the actual displacement ‘or weight of the ‘ship, 


éither with or without cargo ; it may be thé displacement of 


the cargo, or the déad-weight whicli she will carry to a fixed 
dranght of water ; or it may be the capacity of the space 
which she has fur the stowage of cargo. Yet to cach of 
these there are most iniportant” practical objections." The 
first, or that by which the measured bulk of the ship would 
be the tonnage, might be easily evaded, and would lead to 
injurious results ; because, as there must necessarily be fix- 


ed measuring places, such a law would have the cfieet of 


restricting the form of vessels to that one. shape: whieh 
would carry the largest cargo under the least possible mea- 
surements at, thesc places. If the actual displacement, 
either load or light, of a vessel, were to be her tonnage, it 
would be subject to the inconvenicnce that it could only 
be calculatcd correctly from the drawing of the ship, and 
therefore would. be inapplicable to foreign ships arriving 
in onr ports. An exact account of the draught of water, 
either load or light, would also be necessary; which, as be- 
ing a variable quantity when the load draught is involved, 
and one of great difficulty to be determined when the light 
draught is required, would present almost insuperable ob- 
jections ; and, besides, the draught of water is a quan- 
tity easily concealed or falsified for fraudulent purposes. 
Above all objections, however, may be reckoned this, that 
if either the load) or the light displacement werc taken to 
represent the tonnage, it would be the interest of the ship- 
owner to build large vessels with slight scantling and ina- 
dequate fastening, that the weight of the vesscl might be 
small in proportion to that of the cargo. If-the tonnage 
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were to express the ‘difference between the two" dieplages "oan, 
ments, that is, the excess of the load displacement over the: 
light, or the ‘dead-weigivt of the lading, although ‘this wold 
be by far the#most’ corréet: in’ principle, in faet, although 
it be’even mathematically corréct,—there ‘is’ the “objection 
against’ ity that it volves aknowlelge of both’ lightand 
load dranglits of water; and ‘is thercfore on’ this ateot 
practically at least, as objectionable ‘as’ the whole’ displaees 
ment. Lastly, if the tonnage 'were'to be the spice°or 
pacity for the’ stowage‘of cargo, numeérons openings would 
be afforded for fraudulent évasion 3’ becatse the Manneror 
measnrin g’ the ‘ship for this' space rhust be'defined, and iitig 
easy to build space which will not come within ‘tlie li 
of the defined measurements ; or it is easy’ to’ bhild’w vessel 
such a'torm that the measurements made at the given messi 
ing places sha’! not give-a‘¢btrect-account of ‘her eapacit 
“Until January 1836, the rule for computing the tonnag 
of shipswas as follows.’ The length was'tiken on @ strat 
line aléng the rabbet of the keeb of the’ ship, from 'theé’ba 
of the auain stern-post to-a perperidicniar tine from the fore 
part of the main stenniinder the bowsprit. “The breadth 
was taken from the outside! of the outside ‘plank inthe 
broadest part of the'ship, cither above’ or helow the - 
wales, exclusively of all’ manner of doubling’ planks" 
might be wrought upon the sides of the ship.’ Tf! the ‘ship 
to be measured was’ afloat, a! plimb-line was dropped’ 
the stern, and the distance between such line ‘and the after 
partof the stern- post, -at'the load water-mark. was measured; 
then was! taken the length from the top of this plimb-line, 
in a‘direction parallel with the water, toa perpendici- 
lar immediately ‘over -the load water-mark,” at’ tlie*fore 
part of the main’ stem. ‘Subtracting from this! length the 
before-mentioned distance between the plumb-lineanditl 
after part of the stern-post, the remainder was ‘teckoned t 
be the ship’s extreme length, from which  threetinehes 
were deducted fer every foot of the load draught of water 
With the dimensions thus obtained,’ the ‘rule then) wast 
“rom the leneth taken in either of the ways above nen 
tioned, subtract three fifths of the breadth taken as 'abovey 
the remainder is esteemed*the just” length ‘ofthe! keel . 
find the tonnage; then multiphy this tength' by the hreadth, 
and that product ‘by halt. the breadth, and dividing” by", 
the quotient is deemed the true contents of the tonnage” | 
‘This rule is still in force for ships that were regis 
previously to the passing of the'new act. It is evident that 
the tonnage as determined by it was intended to express the 
size or bulk of the ship, the half breadth being anvass 
equivalent for'a mean depth. ‘The evils which arose cout 
of this assumption were very great. As the depth was not 
at all involved, it might be increased to any extent without 
increasing the tonnage ; while, on the eontrary, as the square 
of the breadth was involved, an undue preponderance was 
given ‘to this dimension, and it became neecssary, on the 
part of ship-owners, to ‘restrict it within the least possible 
limits. ‘Phe cfect of sucha law-was obvious. | ‘The British 
merchant-ships, in order to profit by its inconsistencies, were 
built excecdingly narrow and deep in proportion to 
length, so that, aceording to parliamentary returns, we fine 
on an average, the mercantile navy would carry gd more 
weight than its legally registered tonnage. “In fact, the 
ships became little more than oblong boxes, mest dangerous 
as sea-boats, and, from their want of stability, not capable of 
carrying sufficient sail to insure their safety on lee shores. 
Hence, after every gale of wind, the leeward: coasts wel 
covered with their wreeks ; and hence Lloyd's ent 
tered annually theaverags loss’ of six ships'in four days: ’ 


Out of this uncertainty of navigation arose a most heart- 


was destructive to its seamen. Luckily, this cause of re- 
proach has ceased since the enactment for calculating the 
,tonnage of vessels, which has been. in ferce from January 
1836; and numbers of ships are now, built that very for- 
‘cibly prove how injuriously the old law must have operated 
in checking maritime and commercial adventure. Not that 
we mean to say the, present law is by any means perfect, 
‘or that the rule for calculating the tonnage cannot be 
potaiiarsbeoanse this.is not the fact; it can be and.is evaded, 
put the evasions are not so destructive to the good qualities 
‘of ships as. those. which were commonly practised dur- 
ing the continuance of the old law... It is doubtful whether, 
in-a/nation, whose existence depends upon her maritime 
superiority, ships should not be exempted from. all dues. 
These pages are not the place to: inquire-how it might. be 
possible to accomplish so desirable an exemption; or how 
compensating revenues could by any means be.awarded to 
the harbours, the docks, or the lights, which are. now main- 
tained by a taxation levied, upon the tonnage of shipping. 
It_does not, however, appear difficnlt to conceive that the 
same revenue might be drawn, from the freights which the 
ships carry, as the merchant would receive it. hack from the 
ship-owner in the shape of a diminished freightage. | 
It is'exceedingly difficult, probably even, impossible, to 
frame arule for computing the tonuage which shall be at 
once of practical application, and yct not have in some de- 
gree the effect of restricting improvement in the qualities of 
merchant-ships... It, is difficult to induce » man to forego 
a constant and positive gain for one that is only prospective 
and uncertain. We have scen that the: obstacles which 
oppose themselves to correctly and satisfactorily determin- 
ig either the light or the load draughts of water, are suffici- 
ent to prevent the difference between. the light and load 
displacements from being taken to. represent the. tonnage. 
This is, however, the only correct measure of a ship’s power 
sto carry cargo; the difference being, of course, exactly 
‘equal in weight \to the cargo which either has or may cause 
it, Allother quantities which can be taken as measures 
of that power are little more than assumptions, and whether 
they represent the,external dimensions of a ship, or her 
adios! capacity, they scarcely give an approximation even to 
the power which she may possess of carrying burthen ‘while, 
in-cither of the above cases, the; fact’ that. these quantitics 
inust be determined by measurements at fixed measuring 
‘places, affords opportunity for evasion, and indced invites 
iit. Mor if, hy any arrangement of the dimensions, or by any 
peculiarity of the shape, a ship: can. be enabled to carry a 
greater hurthen than her registered tonnage, the freight of 
that greater burthen is a premium which is offered to that 
one proportion between her dimensions, or that one peculiar 
furm for her body, anda restriction is, to a certain extent, 
_plaeed upon improvement; hecanse the ship-owner will 
content himself with the best ships that he can obtain, pos- 
sessing the advantages of those dimensions or of that form. 
_ the present rule for computing the tonnage assumes 
| Itto be the space for stowage, and the internal capacity of the 
vessel is calculated in order to determine it. | As there are 
necessarily fixed measuring placcs, the rule may, as we have 
said; be evaded by a certain build. Its phrascology may also 
¢ most easily evaded by building accommodations on deck, 
which will not come within the meaning of the terms that 
| are used in.it—“poop,” “half-deck,” or “break in the deck.” 
Under. its operation vessels may also be advantageously 
built of very, sinall register tonnage to carry cargoes of 
| heavy goods; tor which purpose they should be of the lightest 
materials, but with very large scantlings, that the internal 
“pacity may bear but a small proportion to the load dis- 
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placement of the vessel. 


mercantile navy of England, than that which it is intended 


‘everitually wholly to supersede. 


Rule for calculating the Tonnage of Ships or Vessels, as 
prescribed by Act of Parliament. 


The tonnage of every ship or vessel.required by law to 
be registered, shall, previously to her being registered, be 
measured and ascertained while her hold is clear, and accord- 
ing, to.the following rule ; (that is to say), divide the length 
of the upper deck between the after part of the stem and the 
fore part of the.stern-post into six equal parts. Depths—at 
the foremost, the middle, and the aftermost of those points of 
division, measure in feet: and decimal parts of a foot the 
depths from the under side of the bppst deck to the ceiling 
at, the limber strake. In the case of a break, in the upper 
deck, the depths:are to, be measured from.a line. stretched 
in a continuation, of the deck.. Breadths—divide each of 
those three depths into five equal parts, and measure the 
inside breadths, at. the following, points: videlicet, at one 
fifth and at four fifths from the upper deck of the foremost 
and aftermost depths, and at two fifths and four fifths from 
the upper deck of the midship depth. . Length—at half the 
midship depth measuyeé the length of the vessel from the 
after part of the stem to the fore part of the steru-post ; then 
to. twice the, midship depth add the foremost and the after- 
niost_ depths for the; sum _ of the depths; add together the 
upper and lower breadths at the foremost division, three 
times the upper breadth, and the lower breadth at the inid- 
ship division, and the upper and twice the ower breadth at 
the after, division, for the sum of the breadths ; then multiply 
the sum of the depths by the sum of the breadths, and this 
product by the length, and divide the final product by three 
thousand tive hundred, which will give the number of tons 
for register. If the, yessel have a poop or half deck, or a 
break in the upper deck, measure the inside mean Jength, 
breadth, and height, of such part thereof as may be includ- 
ed within, the bulkhead; multiply these three measure- 
ments together, and dividing the product by 92:4, the 
quotient will be the number of tons to be addcd to the 
result as above found, . In order to ascertain the tonnage of 
open vessels, the depths are to be measured from the upper 
edge of the upper strake. | 


ae Oe | ' *. 
Mode of ascertaining the Tonnage of Steam- Vessels. 


‘In each of the several rules herein before prescribed, 
when applied for the purpose of ascertaining the tonnage of 
any ship or vessel propelled by steam, the tonnage due to 
the cubical contents ef the engine-room shall be deducted 
from the total tonnage of the vessel, as determined by either 
of the rules aforesaid, and the remaindcr shall be deemed 
the true register tonnage of the said ship or vessel, The 
tonnage due to the cubical contents of the engine-room 
shall be determined in the following manner: that is to say, 
measyre the inside length of the engine-room in feet and 
decimal parts ofa foot, from the foremost to the aftermost 
bulkhead: then multiply the said length by the depth of the 
ship or vesscl at the midship division, as aforesaid, and the 

roduct by the inside breadth at the same division, at two 
fifths of the depth from the deck, taken as aforesaid, and 
divide the last product by 92-4, and the quotient shalt 
be deemed the tonnage due to the cubical contents of the 
engine-room. . 


Fr ascertaining the Tonnage of Vessels when laden. 


And be it further enacted, that for the purpose of ascer- 
taining the tonnage of all such ships, whether belonging to 
the United Kingdom or otherwise, as there shall be occasion 
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We have already however stated, Tonnage. 
less system of gambling in maritime-insurance, the tempta- that in its effects the present rule is far less injurious to the ~~" 
tions of which were as destructive to the mercantile honour + 
and the morality of the nation, as the inefficiency of the ships * 
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nated, that, for all new vessels built orlaunched afterac 
date, such scales of tonnage should be formed, which, 


328 


Tonnage. to measure while their cargoes are on board, the following 
\~.— rule shall be observed and is hereby established: that is to 


say, measure, first, the length on the upper deck, between 
the after part of the stem and the fore part of the stern-post ; 
secondly, the inside breadth on the under side of the upper 
deck, at the middle point of the length; and, thirdly, the 
depth from the under side of the upper deck, down the pump- 
well, to the skin ; multiply these three dimensions together, 
and divide the product by 130, and the quotient will be the 
amount of the register tonnage of such ships. 


To form a Scale of Tonnage, or a Scale of Displacements. 


In order to form what is sometimes called a scale of ton- 
nage, and sometimes a scale of displacement, on the plan of 
a ship’s body draw a horizontal line to represent her load 
water-section, and beneath this line draw other horizontal 
lines equidistant from each other, representing equidistant 
horizontal sections ; then calculate the solid contents of the 
part of the body intercepted betwecn each two successive 
sections. ‘The sum of the contents of all the solids will be 
the load displacement of the ship, and the sum of the con- 
tents of all the solids below any one of the horizontal sections 
will be the displacement of the ship up to that horizontal 
section. Find in this manner the load displacement, and 
also the displacement up to every horizontal section ; then 
draw a vertical line AB, and on AB, 
graduated to some scale of feet, set 
off the distance AB equal to the 
mean load draught of water of the 
ship, and on the same line AB let 
the points C, D, E, be taken respec- 
tively at the heights of the other 
equidistant horizontal sections; 
then from A, C, D, E, draw Aa, 
Ce, Dd, Ee, so that Ee, Dd, Ce, and 
Aa, shall respectively be in the 
same ratio to each other in length 
as are the solid contents, or the dis- 
placements of the parts of the body below the respective 
horizontal sections, to each other, in cubical contents. ‘Thus, 
if the solid content of the whole displacement be double the 
solid content of the displacement up to the height C, then 
draw Aa double the length of Cc; or if it be only one third 
more, then let Aa be one third longer than Cc; and on the 
same principle with the other lines. Then trace a curve 
through all the points a, ¢, d, e, which curve will be the 
curve of displacements. Then, if Aa be graduated by pro- 
jecting all the points ¢, d, e, &c. on to it, the line Aa will 
become a scale of displacement, or of tonnage. 

The use of the scale is obvious, as, when the ship from 
which it was formed is at any draught of water within the 
limits of the height BA, her displacement at that draught 
may be immediately known by squaring a line out from its 
height, set off from B on the scale BA, to intersect the curve 
Bedca, and then squaring up this point of intersection to the 
scale of tonnage Aa, which will be intersected at the number 
of tons in the displacement required. The effect to be pro- 
duced in the draught of water by lightening or loading the 
ship to any extent embraced within the scale may also be 
easily ascertained; and, in the same manner, the quantity of 
lading which a ship will require to be put into or taken out 
of her to bring her to any certain draught of water, may be 
immediately known. In fact, so useful are these scales of ton- 
nage that they ought to be calculated for every merchant- 
ship, and a scale drawn and placed in the hands of the 
commander. It would enable him to answer at once innu- 
merable questions which are completely beyond his know- 
ledge without it. Mr Parsons, a member of the late School 
of Naval Architecture, proposed to the committee from 
which the law for tonnage that is at present in force has ema- 


properly authenticated, should be attached to the re 
of the vessel, in order that from these scales the true 
nage or aetual weight of the cargo might be ascert 
and either the whole or any portion of it which the cor 
tee might have determined, be taken as the register ton: 
There would have been many difficulties opposed to 
practical application of this plan, although we can by 
means consider them as insurmountable. Among tl 
difficulties would have been the question as to what is or 
what ought to be considered as the light draught of wate ; 
and also the circumstance that many vessels are built from 
eye alone, of which, therefore, there would have been no 
drawings to form the scales of tonnage. Mr Parsons h 
traced the curves of tonnage for many classes of mercha 
vessels, and for the several rates of men-of-war, and 
published them in a work called Scales of Displace 
A somewhat similar work, as respects the men-of-war, and 
under the same title, has also been published by Mr Edye, 
the assistant-surveyor of her majesty’s navy. u 
A very useful body of information on merchant-vessels 

sulted from the labours of the committee on tonnage, eth 
been already so frequently mentioned in this article. Itiga 
valuable and extensive collection of particulars as to the 
form, proportions, dimensions, and tonnage of the mercantile 
navy of England. ‘The measurements were all made, and 
the information was collected and arranged, by Mr Cradock, 
a member of the late School of Naval Architecture, who was, 
by the permission of the Lords Commissioners of the Ad- 
miralty, employed under the directions of the committee. Th 
order that such a body of information may be more generally | 
useful than it can possibly be while confined to the pages of 
a parliamentary Report, we shall enrich this article with it. 
The following accounts of the various methods of comput- 
ing the tonnage, which are in use among the maritime ma- 
tions of Europe, were obtained by her majesty’s government 
officially from the several powers, and are included in the 
report of the committee. 


Methods at present in -xe among Foreign Nations for com- 
puting the Tonnage of Ships. 


Franck.—The three measures of length, breadth, and 
depth, are multiplied together, and the product is divided 
by 94 for the tonnage. ' 

In single-decked vessels the length is taken from the after 
part of the stem on deck to the stern-post ; the extreme 
breadth is taken, being measured inside from ceiling to cell- 
ing, and the depth from the ceiling to the under surface of | 
the deck. 

In vessels of two decks, at Bordeaux, the length of theup- 
per deck and that of the keelson is measured, and the mean 
taken for the length. But at Brest, Marseille, and Bou- | 
logne, the mean of the length on the two decks from the | 
stem to the stern-post is taken as the length. The depth of 
the hold from the ceiling to the under surface of the lower 
deck is added to that of the height between decks, and 
considered as the depth. The extreme inside breadth is | 
taken in the same way as in single-decked vessels. 

At Bordeaux an allowance is sometimes made for the | 
rake of the stem and stern of the vessel. | 

At Boulogne, in measuring steam-boats, the length of the 
coal and engine chambers is deducted from the length of the 
vessel, and her breadth is taken at the fore and aft extte-— 
mities of the same, the mean of which is considered as the | 
breadth. The depth is taken inside the pumps, from the 
lower surface of the deck, between the timbers. | 

At Brest, measures are frequently taken with a string, | 
although contrary to law, and an error of seven tons in the | 


e 
tonnage of a cutter has been the result. 


; $pain.—Three breadths are measured at the following 

‘places : Ist, at the mizen-mast; 2d, a few feet abaft the 
foremast ; 3d, at a point half way between the twa former. 
The heights at which the three breadths are taken at the 
above places are, Ist, on a level with the deck; 2d, on a 
level with the upper surface of the keelson ; 3d, at a level 
half way between the two former positions. 

To find the area at each seetion, the half of the sum of the 
“upper and lower measurements is added to the middle mea- 
surement, and this sum is multiplied by the height of one 
‘above the other. . Then half the areas of the fore and after 
section is added to that of the middle section, and this sum 
js multiplied by the length whieh the sections are apart from 
‘ismal ; ; ; : 
‘each other. ‘The result will express in Burgos eubic feet 
‘the capacity of the part of the hold between the fore and 
after sections, and it still remains to add the spaces between 
these and the stem and stern-post. The former may be 

ound, without any considerable error, by multiplying the 
area of the foremost section by half its distance from the 
jstem; and the latter in the same manner, by multiplying the 
area of the after section by half its distance from the stern- 


is reckoned equal to 41,1, feet of Burgos. 


The depth is measured from the upper surface of the keel- 
son to the under surface of the beams. The extreme breadth 
of the deck is considered the breadth. The continued 
product of these three dimensions will give the contents in 
cubic feet, which, divided by 57-%2°%,, gives the tonnage. 

Vessels of two decks. In these vessels two distinet opera- 
‘tions are made ; one for the hold, the other for the middie 
jdeck, For the hald :—'The length is measured from ‘the 
heel of the bowsprit ta the stern-post. The breadth is the 
extreme breadth of the upper deck, dedueting two feet. 
The depth is from the upper surface of the keelson to the 
under surface of the beams. For the middle deck :—The 
length is considered as half of that for the hold, the other 
half being allowed for eabins. &c. The breadth as before ; 
jand for the depth, the height of the middle deck to the 
under surfaee of the beams. | 
The foregoing is the method adopted at Lisbon, but at 
Oporto the length of the vesscl is taken from the second 
\timber at the bows to the stern-post; the breadth, at the 
jwidest part from the inside of each bulwark on the upper 
deck ; and the depth, from the upper surfaee of the keelson 
to the lower surface of the beams of the upper deck at the 
{main hatchway. 

If the keelson be more than ordinarily thick, allowance is 
made accordingly ; and where there are two decks, the thick- 
ness of the lawer deek is also dedueted from the depth. 
The length is then multiplied by the breadth, and the pro- 
\duet by the depth. This product is then divided by 96, 
the number of Portuguese cubie fect contained in a ton, 
and the result is the tonnage of the vessel. 

NaPies.—For vessels with two decks, the length is mea- 
sured from one end of the vesscl to the other, over all. 
The length is also measured from the after part of the 
stem to the rudder hateh, under the poop. The. mean. be- 
tween these two lengths is multiplied by the extreme 
breadth of the vessel. 

The depth is then taken from the bottom of the well to 
the lower surface of the upper or poop deek ; and the above 
product being multiplied by this depth, and divided by 94, 
gives the tonnage. "7 
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For single-decked vessels, the tonnage is found by multi- Tonnage. 
plying the extreme length by the extreme breadth, and the ~~~" 


product by the extreme depth, and dividing by 94, as above. 

NETHERLANDS.—The length is measured on deck from 
the stem to the stern-post. For the breadth, the hold is 
divided into four portions, and two measurements taken at 
each of the three divisions; 1. Across the keelson, on a level 
with its upper surface, from ceiling to ceiling: 2. The 
greatest breadth of the hold at cach division. The mean 
of these six measurements is considered the breadth. 

The depths are taken at cach of the foregoing points ot 
division, fram the upper surfaee of the keelson to the lower 
surface of the upper dcek between the beams, and the mean 
of these three is assumed. . 

The length, breadth, and depth are then multiplied toge- 
ther, and two thirds of the product is considered as the ton- 
nage. But an allawance for provisions and water, cabins, 
and ship’s stores, varying from -%°, to +45;, is dedueted from 
the depth before it is multiplied by the length and breadth. 

Norway.—From the after part of the stem, the length of 
the ship is taken to the inner part of the stcrn-post. Di- 
viding the length of the vessel into four equal parts, the 
breadth is measured at each of these divisions. The depth 


of the vessel, from the under surface of the upper deck to - 


the keelson, is taken at the ahove three points of division. 

Then multiply the length by the mean of the three 
breadths, and this product by the mean of the three depths. 

The result of the foregoing is divided by 2424, if there 
be no fractional parts of feet; but if there arc, the ealcula- 
tion is made in inehes, and the divisor becomes 322-767, 
the result thus obtained being the burthen of the vessel in 
wood lasts of 4000 Neva pounds cach. To reduce these 
into commerce lasts, one of which is equal to 5200 Neva 
pounds, it is multiplied by 10, and divided by 13. 

Russia.—Length of the keel in feet, multiplied by the 
extreme breadth over the sheathing, and the product mul- 
tiplied again by half the breadth, and divided by 94, gives 
the number of English tons. 

Umitep States.—If the vessel be double-decked, the 
length is taken from the fore part of the main stem to the 
after part of the stern-post, above the upper deck; the 
breadth, at the broadest part above the main wales, half of 
which breadth is aceounted the depth. From the length 
three fifths of the breadth is deducted; the remainder is 
multiplied by the breadth, and the product by the depth. 
The last product is divided by 95, and the quotient is 
deemed the true tonnage of sueh ship or vessel. 

If the ship or vessel be single-decked, the length and 
breadth are taken as above for a double-deeked vesscl, and 
three fifths of the breadth are deducted from the length. 
The depth of the hold is taken from the under side of the 
deck-plank to the ceiling in the hold. These are multiplied 
and divided as aforesaid, and the quotient is the tonnage. 

At Philadelphia a system of measuring, ealled carpenter’s 
tonnage, appears to be adopted. The rule is as follows. 

For vessels with one deck, multiply the length by the 
breadth of the main beam, and the product by the depth. 
Divide this seeond product by 95. 

For double-decked vessels, take half the breadth of the 
main beam for the depth, and work as for a single-decked 
vessel. 

At New Orleans the mode at present in use is as follows. 

Take the length from the stem to the after part of the 
stern-post, on the deck. ‘Take the greatest breadth over 
the main hatch, and the depth from the eeiling of the hold 
to the lower surface of the deek at the main hateh. 

From the length deduct 3ths of the breadth, multiply the 
remainder by the aetual breadth and depth, and divide by 95, 
for a vessel with a single deek ; but if the vessel have a double 


deck, half the breadth of the beam is considered as equivalent ~ 


to the depth, and is multiplied accordingly. (B. Z.) 
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Enna ane aS 


Dunira, Asia, Palmyra, 
East India East India Free 
Ship. Ship. Trader. 
eee SSS a ee? See S| 
1. Number of fiush or fore-and-aft decks, , 5 : . . : : : Ais ae. phn 
2. Register tonnage, . . : : . : : : : 4 ; pote Ne Feet, Feet 
3. Girth of greatest transverse section, under false keel, up to under surface of upper deck or first ) 83°16 74-08 7195 
principal deck above water, 5 ‘ 4 c > é . ‘ : 
» 4 Girth of the greatest transverse section, under the false keel, up to the under surface of the 96°66 87°66 71°25 
upper or weather deck, ; : y ; : j , Portsill. Portsill, Portsill. 
At the side 158 1:66 1:91 
5. Height of gunwale, or portsill, above the under surface of the upper or weather deck, 
Amidships 0°83 ¢ 1:23 5 
6. Height of portsill above the under surface of the deck, next below the upper Br, A aoe = 
ather deck, . : , : . . . : . : 8; . i 
fis ites ue at the side, between the under surfaces of the upper or weather Forward pe pb ca, 
deck, and the deck or half deck next below it, fj 3 : . Aft d pet, ‘? . 
8. Vertical distance, at the side, between the under surfaces of the gun-deck and of the ee oc; os 
' deck next below it. ‘ ' A i 5 A 
9, Vertical distance, at the side, between the under surfaces of the lower deck and the { Forward _ _ 4°75 
platforms below it, F : . : 4 : . ‘ Aft = = 5°12 
10. Perpendicular depth, abreast the pump-well, from the under surface of the upper deck, or oi 23°91 21°83 22°16 
brst principal deck above the water, to the ceiling at the inner edge of the limber-strake, 
11. Length round outside of ship, at height of under surface of above deck at side, from fore edge of 
rabbet of stem, to intersection of an athwart-ship line from after edge of rabbet of post, or - a =] 
rabbet produced, with curve-line, or curve-line produced, ; . . . 
12, Half extreme breadth at the under surface of the upper or weather deck, “ . . 20°83 17°91 15°53 
13. Half extreme breadth at the under surface of the first principal deck above the water, . Fi 216 19°64 15°53 
14. Half extreme breadth, at whatever height, to the outside of the main wales, Ly ‘ 22°0 19°87 16°2 
15, Length amidships of the orlop or lower deck, from the inside of the stem to the inside of the 161°25 145-08 129°33 1 
stern-post, ; . . 5 ‘ d d a ‘ . 
16. Length peek m s of the first principal deck abeve the water, from the inside of the stem to 162°5 146-75 124-16 we 1% 
the inside of the stern-post, ' ‘ . peas “ : Em * 
17. Length amidships of the upper or weather deck, from the inside of the stem to the inside ea 163°5 147°5 12416 119°34 it 
the stern-post, . J . in 3 a P a ; é ha 
18. Length on the wavercine) from the after part of the stern-post to the foreside of the stem, 165'0 150°08 126°83 121-41 
19. Length on the water-line, from the after edge of the rabbet of the stern-post to the fore edge} 162°75 147°58 ; 195-2 19°91 
of the rabbet of the stem, “ . . ‘ . * oe . . ' 
20. Length amidships of the platforms, or half-decks, below yt Forward é ‘ . ‘ — bm 65 ay 
lower Gec¥, from the inside of the stem or stern-post, Att . : Pir nie ie a = 22-25 175 
21. Length amidships of the platforms, or half-decks, below it: Forward : 5 . =< x= i) = 
upper deck, from the inside of the stem or stern-post, Aft. ‘ s . : at as Lie 
22. Length of the lower deck, taken up for accommodation, | Forward ‘ 5 : . ae —¥ ys 
cn which no cargo is stowed, . . q Aft Os : : : ‘ = me 69°0 
23, Extreme length amidships of the upper or weather deck, from the inside of the stem to the 170°33 156°0 129°33 
foreside of the counter timbers, [ : r ae ee " . 
24. The length of the upper deck is divided into six equal ¢ At first point of division from forward, 29°66 27°33 22°77 
parts, and the vertical depths taken at each of [as second do. : . 30°25 27:91 22°37 
these points of division, from the under surface of ~ At third do. . : . 30°66 28°33 22°16 
the upper deck to a point on the ceiling at the ie fourth ao, : 4 30°5 28°33 2208 
inner edge of the limber-strake, A ii At fifth de a i 1 29:08 25°25 21°62 
25. The vertical depth at the first point of division of the ¢ At the under surface of deck, | ; 18°43 16°04 14:03 
deck from forward is divided into five cqual parts, {a first point of division below it, ‘ 18°87 16°75 14:36 
and the internal half-breadths taken at the under + At second ao, a 18°83 17°33 14°21 
surface of the deck, and at each of these points of at third ao. js ‘ . 17°87 16°41 13°83 
division, ; : : ‘ At fourtn do. : 5 15°5 1416 12°71 
26. Half breadth at 2} feet below the last measurement, ‘ ' F 13°37 11°66 10°5 
27. Do. 15 foot do. do. ’ 3 ° ¥ 10°87 8°98 ae 
98. Do. 14 foot do. do. : ’ 0 ‘ ‘ 6°12 “= — 
29. Do, 1 foot do, do. . .. . = = - 
, (At the unaer surface of deck 19°23 16°62 14°33 
30. The vertical depth at the second point of division of the deck | At first point of division below it 19°75 17:41 14°66 
from forward is divided into five equal parts, and the inter- 4 Atsecond do. . & 19°91 17°79 14°54 
na} half-breadths taken as before, . . At third do... : 19°5 17°33 14:33 
At fourth do. . 18°25 16°33 13°83 
31, Half breadth at 24 feet below the last measurement, ‘ F : ; : 16°66 15°04 12°62 
32. Do. 14 foot do, do, > , f ‘ Fi A 5 1433" tant 
Sie Do. 14 foot do. do. ‘i ji ‘ : 4 10°08 
34. Do. 1 foot do. do, : . c 5 7 5 5 a = = 
At the under surface of deck 19°27 16°75 14:42 
35. The vertical depth at the third point of division of the deck | At first point of division below it 19°79 17°37 14°74 
from terward is divided into five equal parts, and the in- 4 At second do. ¥ c 20°0 17:96 14°54 
ternal half-breadths taken as before, ji ’ At third do. . . 19°5 17°43 14°33 
(At fourth (ne 18-04 16°25 13°75 
36. Half breadth at 2% feet below the last measurement, A : - : 16°41 14'87 12°37 
37. Do. 1} foot do. do, é . . ‘ ; . 14:46 13°45 
38. Do. 14 foot do. do. . F , 3 10°5 
39. Do. 1 foot do. do, - : F . , i = = ae 
At the under surface of deck 18°62 16°25 140 
40. The vertical depth at the fourth point of divisionof the deck | At first point of division below it 19°25 170 14°33 
from forward is divided into five equal parts, and the in- + At second do. . 5 ’ 19°25 17°54 14:29 
ternal half-breadths taken as before, ; : At third AO eg, At 18°66 16°79 14°32 
(At fourth GOs ie 9% 16°75 14:37 13°37 
41. Half breadth at 24 feet below the last measurement, : : . a ALY: ; 14°83 11°41 11°79 
42. Do. 14 foot do. do. ‘ : - . 5 12°16 8°71 a 
43. Do. 1% foot do. do. b 4 < . “ 5 \ 7°33 
44, Do. 1 foot do, do. ? , tb rl " F ad — (= 
45, Do. 6 inches do. do. . A : é r = a Pe 
At the under surface of the deck 16°83 14°25 13°12 
46. The vertical depth at the fifth point of division of the deck from | At first point of division below it 17°29 145 13°5 Gel 
forward is divided into five equa} parts, andthe internal half-4 At second do. . 17°25 15'33 13°35 
breadths taken as before, 3 b } At third do. § A 14-97 13°33 12°16 33 | 
, (At fourth io a: 8°75 758 8°25 rf 
47. Half breadth at 2} feet below the last measurement, Q ; r ‘ . §.71 3°91 5°62 ; 
48. Do. 13 foot do. do. 9 r ‘ . : F "i . 4:04 2°37 3°73 ee 
49. Do. 1 foot do. do. % D A : r : - = aad a” 1:87 
At first vertical depth from forward . ‘ “ ‘Ta}) 
50. Half breadth to the inside of the limber-strake, or the dis- | At second a , ‘e eo oe 195 
tanecs from the middle line at each point of division of¢ At third do. 1°66 1°66 1-62 125 
the deck at which the vertical depths are taken, At fourth Boy was ; 1:66 1°66 162 1-25 
vit ri f vie low deck br an Hy et | 
rst poi ivisi oO x . . 933° 8 
5}. The length of the ship is taken amidships, from the inside of at Pmt = nt | ™ “a “a eg Hes eh ee RB 
the stem Sts septs ane stern-post (or front of tran- | J 
soms), at the height of each of the tour points of division) At third do. ; 56° : : Wi 
of the middle or third vertical depth fon for ward, lee 13p'76 ptitey yee 


At fourth do. - i 147°25 128:0 112'5 11362. ' 
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FOR THE USE OF THE COMMITTEE ON TONNAGE. ——— 
Java, | West tndia| Free’ | “Brig. | Collier’ | Goiier’ | Coltier’| . Gem | Hawk, [Liverpool Alert, | Debden, | Fanny: | Ann, 
Ship. Ship. Trader. |FreeTrader.| Brig. Brig. Brig. Schooner, | Schooner. |Schooner.} Sloop. Sloop. Sloop. Sloop, 
One. One. One, One. One. One. One. One, One. One. One. One. One. One. 
Ail 327 376 313 207 147 N66 83 81 81 68 17 51 31 
Feet. Feet. Feet. Feet, Feet. Feet, Feet, Feet. Feet. Feet. Feet Feet. Feet. Feet. 
64:33 59°75 60°25 57°66 52°16 44°5 45'0 35 66 31°75 34°75 29°25 34°41 25:0 275 
64°33 59°75 
058 | 1:16 0°62 0°66 0°52 0:52 075 0°5 05 0°54 0°46 0°52 0:37 0:16 
Below Below | 
i deck, deck. 
0°08 0°87 0°37 0°62 0-12 0°25 0:29 0:16 0°08 0°33 0°21 0'18 0:14 0:08 
642 591 6°46 5:66 56 446 55 5'5 562 516 5:25 5°33 45 40 
6°96 616 7:0 6:0 6:0 4'79 6°0 5'0 6:0 5°75 5°33 5°08 55 5°16 
20°66 18°29 19°58 17°75 16°25 278) 13°87 10°54 9-41 9°68 | (a)8-03 | (5)9°08 | (c) 6°31 6:37 
= = 1120 _ 91'5 725 81:16 62:25 645 61°83 61:0 58°5 61°5 415 
wa! | isig | 13°87 13°61 114 lom | iw 8:97 8:42 99 | sid 8-97 7-08 7-0 
14-4 13°16 é 48 
14°58 13°83 14°33 13°9 1177 liei4 11°36 9:3 8°56 9:93 8°35 9°35 7:12 712 
116.] 105-75 950 
17.|  105°75 95°00 103'0 90:0 86'0 69° 75°33 56°66 60°33 54°91 5716 53°5 54°75 36°75 
Is. | 107°3 =" 104°25 90°66 87'0 69°5 17°0 57'5 62:5 56°5 57°66 54°75 57°0 37°54 
19.| 105°0 — 101°91 88°41 8516 67°83 75°08 55°83 615 54°87 59°12 53°25 54.25 36:25 
a0. | £ 29°25 16:25 
\ 40-16 32:0 : . F : 
| a -_ 17°25 16:0 28'12 20°75 9°16 8:0 60 7:0 6-25 6:25 6°66 5°58 
| - 38:0 21°33 21°62 22°33 22°5 95 y: 11-0 11°83 10°0 8°25 8°0 
122, 
123.) 109-25 
20-91 18°33 19°79 17°83 15°58 — _ 10°16 9:58 9:66 _ 95 6:98 6°58 
21:0 18°66 19°54 17°75 16°95 — _ 10:46 9°62 971 —- 912 6°31 6:37 
24.) 2 vi66 18°41 19°41 17°54 16°25 — _ 10°54 O41 9-71 = 8°58 65 6:37 
20°46 18:25 19°58 17°25, 16°25 _ — 10°41 9-21 9'63 = 86 68 6:37 
19°66 . 17°54 19°33 16°79 15°66 —_ _ 9:58 9-04 90 _ 812 691 6:29 
13°21 11:91 12°96 12°54 10°71 _ = 7°83 70 8:12 — 80 6:46 5:96 
| 13°21 12:0 13°04 12°5 10°81 - = 783 6°83 8:03 — 8:08 6°46 5:96 
26. 12°87 11°83 12°75 11°91 10°58 = ~— 7°66 6°71 7:83 -- 8:04 646 5:96 
1254 11:58 12°58 1104 1071 _ = 6°83 63% 721 - Can 64 5:58 
11°04 9:83 11°25 8:91 8°54 — = 5-08 5°37 5°91 = 70 6°25 4°83 
26. 8125 
ie | 2 
(7%. = 4°41 
2. 75 
13-29 124) 13°0 12°83 105 — _ 833 Tig 8:29 = 8°33 6°52 6:37 
13°33 12°58 13°29 12°96 10°79 i _ 8:54 783 8:29 = 8°) 6'52 6:37 
30} 2 18:12 12-41 13°0 12°62 10°71 - = 85 + 788 8°25 = 8-41 6°52 6:46 
13°08 12:29 13-0 12:37 10°71 = _ 8:29 T54 8:16 _ 8°37 652 6:29 
12°33 11-62 12°21 115 10°25 —_ _ 75 671 173 = 187 6°25 571 
y73l.)  lue29 9°83 
32, 
34. 812 675 . 
( 13°33 12°37 12'5 12'5 10°33 — = 8°21 7:87 8+25 _ 8°29 6°52 6:37 
13°33 12-62 12°79 12°75 10-79 _ _ 8:20 7:87 8:29 _ 8 33 6:52 637 
135.) 4 13-12 12°41 12°54 12°5 10°6 — = 841 7°83 825 _ 8°37 6°52 65 
13-1 12°37 12'54 12°16 10°54 — _ 8:16 7°58 Bid os 8:33 6-41 6:33 


: 
' 
: 
i 
{a) At forepart of main hatchway. (+) At fore part of main hatchway. (c) At fore part of main hatchway. 
| 
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MR CRADOCK’S MEASUREMENTS 
ec he!” 


Dunira, Asia, Palmyra, Alexander, 
Additional Scetions and Measurements, for obtaining the internal solid content before Pe ae et a ae . Tee 
the first point of division of the Deck, and also abaft the fifth point of division Of Hie | 2 ed 
Deck, 
52. The length before the first point of division of the deck is divided 66 Pe 
. The length before the first point of division of the deck is divide : his is 24° 20°08 20-08 
into three equal parts, and the vertical depth taken at each of ae se etd on aie 95°83 29°58 21°58 
these two points of division, 
(At the under surface of the deck 14:16 12°66 12°] 10°6 
53. The foremost of these vertical depths is dividedinto five equal | At first point of division below it 14°25 12°46 (b)12°0 fh) 987 | 
parts, and the internal half-breadths taken at the under< At second do. 5 ‘ 13°4] 11°66 (c)11°58 = 
surface of the deck, and at each of these points of division, | At third do. 5 11°87 10°0 = (i) 791 
{At fourth de, 7. ; 8°0 6°33 (4)11°21 _ 
54. Half breadth at 4 feet below the last ea : 7 , an 4°33 _ = 
5a. Do. 4 foot do, 0. 4 F . . ‘ ; . ae 
3 jAt the under surface of the deck 17:37 =) ( ne 12a 
Fen eo an Moe ; ‘ e)13°G: 9-75 
56. ‘Che second vertical depth from forward is divided into five i ae of a below it ue eis ) = 12-46 
equal parts, aud the internal half-breadths taken as before, At third ee . 7. 15°66 14-83 (f )13°46 12:0 
{At fourth do. ‘ 12°37 11°75 (g)13°08 9°62 
57. Half-breadth at 2% feet below the last measurcment, A ' : - 9 0 9:16 8°83 a 6°62 
58. Do. lifoot do. dig : : : : ; : 6°87 621 = 
59. Do. 1 foot do. do. a . Q 0 0 . . 4:5 — — 4°62 
60. The length before the first point of division of the deck is divided into two equal parts, and the) = zz =~ a an | 
vertical depth taken, which is - 3 : . . ; ‘ . ) “Hy 
Atthe under surface of the deck = _ — =a | 
61. This vertical depth is divided into five equal parts, and the in- | At first point of division below it _ _ = = | a 
ternal half-breadths taken at the under surface of the deck, At second do. ; 5 _ = — = | 
and at each cf these points of division, | At third do. . — —! _ = : 
LAt fourth do. , é _ — = = 
62. The length abaft the fifth point of division of the deck is divided into two equal parts, and the xa & _ a | po 
vertical depth taken, which is ‘ ' P . 0 i 6 ° 
At the under surface of the deck oo = = - if 
63. This vertical depth is divided into five equal parts, and the in- | At first point of division below it _ = _ - 
ternul half-breadths taken atthe under surface of the sec At second do, a — ! ao - _ i 
and at each of these points of division, At third do. . — — = - 
— ae 4 At fourth do. > —_ — _ _ HH 
64. The length abaft the fifth point of division of the deck is di- " : . J . ie |. 
vided into three equal parts, and the vertical depth taken at \ ve Steel aoe depth is 26-8 Peg ge ae } 
each of these two points of division, f The second from aft i p 3 
( At the under surface of the deck — 11°75 11:98 27) 
65. The aftermost of these vertical dcpths is divided into five equal | At first point of division below it = - 12°21 (k) 95 
parts, aud the internal half breadths taken at the under4 At second do. . _ = 11-04 { | 65. 
surface of the deck, and at each of these points of division, | At third di. ; _ (a) 12°04 6:12 _ | f 
LAt fourth MO, | « 5 = aed 25 
66. Half breadth at 13 foot below the last measurement, . : . . 2 : —_ = 1°77 
At the under surface of the deck 15°58 13°16 12°62 10°62 ) | 
67. The second vertical depth from aft is divided into five equat | AL BES pine of —. peeves i aie ae Ae \¢ 
parts, and the internal half-breadths taken as before, | at annal 9 ; y . 12°88 19-25 9:87 85 il 
At fourth do, ; 5°4] 571 4°91 341 J 
68. Half breadth at 23 feet below the last measurement, . ° c 5 . . 3:0 
69. Do, 1: toot do. do. 5 : 4 , 0 F 158 3:79 3°37 2008) 
70. Do, 15 foot do. do. , ‘- 6 . ; _ A —- 1:29 
orward : 0 , 22°16 95 19:5 175 
71. Load draught of watcr, “Att : ¥ F , 21°66 20°83 19°5 175 
m6 tan) di “ Forward at fore part of fore channel 5°75 a 5°46 716 
72. Vertical distance of the under part of the principal deck ee P : = F 4 
above the water, or of the upper deck from the surface Amidships 4 ‘ Q 5°16 4°16 5°37 6°66 
sega a Aft, at fore part of mizen channel 725 = 6°62 7:16 
73. Distance, on the curve, of the side of the under part of the first principal ¢ Forward r . 6:33 — 5°58 7°95 
‘ deck above the water, or the upper deck from the surface of the) Amidships ’ 5°66 S 55 6:75 
_s bea at the same ae * r Aft i é A 8:12 — 6°79 733 
4, Depth from under part of upper deck, or first principal deck above water, down the pumps, to - 
at or inside of outside ee A : , ok om i P 4 } 26:0 24°21 23°91] 24°16 
75. Depth amidships from under part of ceiling to the inside of the outside planking, 4 c 1:75 1°66 1°58 1:29 
7. Thickness of the ceiling, : ‘ . é (i A ‘ F F 7 0:25 0°25 0°21 0-21 
77. Distance, on the upper deck, of the foremast abaft the inside of the stem, A 5 25°0 20°75 17°16 16°5 
48. Distance, on the upper deck, of the mizen-mast before the inside of the stern-post, . 5 32°0 23°83 19°58 17.83 
79. Number of crew belonging to the ship, 4 : 5 ° . 5 5 r 140 110 40 40 
80. Number of passengers brought home, 7 : 4 : . . ; None. None. 24 16 
81. Weigive of water, 1m tons, 7 , qi , A ; ‘ 4 a 7 ll Could not 30 
82, Weight of provisions, in tons, . . . - - : 2 - 3 1} be obtained, 7 7 
83. Descripiion of cargo, : . : . . : 5 : A 5 ; Tea. Tea. Miscella- Miscella- 
neous, neous, ‘ 
84. Weight of cargo, in tons, a é : : ‘ . 941 157 680 564 | 84. 
85. Weight of ballast, in tons, carried with the above cargo, ‘ ‘ - 270 125 35 None. | 
36. Weight of billet-wood or dunnage, &c. in tons, which 1s used for stowing tne cargo, . None. None. 15 10 
\ a fom ae fe cee . : . 4 4 ; ‘ j a os F " ‘ Canton. Canton. Calcutta. Calcutta. 
} 88. The whole internal solid content, in cubie feet, from the under surface of the upper dec ith- 
out any deductions whatever, A 5 P a A = . a BE oe ¥ } 151,922 112,689 64,133 56,050 
(a) At upper part of the deck below the upper deck. (4) At lower part of platform (es At 12 feet helow the deck. 
(b) At 4 feet below the upper deck. (e) At 4 feet below the under part of the deck. (h) At under part of lower deck. 
(c) At 8 feet below the same deck. {f) At 8 feet below the deck (i) At 5 feet below the lower deck. 


In this article we have described the method of constructing a scale of Tonnage, or of Displacements. The manner of performing the cal- 
culations to ascertain the displacement of a ship has been explained in the article Sazp-Buinp1Ne ; it is therefore unnecessary to recapitulate 
it here. Many persons, merely for want of sufficient attention to such explanations, are unable to perform these arithmetical calculations, and 
hence the frequent great crrors in the displacements of ships. The following experimental method of ascertaining, very nearly, the actual 
tonnage of a ship, may not therefore be altogether useless. In fact, we suggest it with the impression that it may be advantageously followed 
by merchant-builders, ; 

Suppose a modcl of a vessel to be made on a scale of half an inch to a foot, then each cubic inch will represent eight cubic feet A 
cubic incl of sea-water weighs °594 of an ounce, that is, eight cubic feet of sea-water ona half inch scale weigh 594 of an ounce. There- 
fore each ton, reckoning 35 cubic feet of sea-water to the ton, will weigh 2°5987 ounces, or 5 tous will very nearly weigh 13 ounces, a will 
measure in bulk 214 cubic inches, 

If a box be made to a half-inch scale, 175 feet long and 40 feet wide, interior dimensions, rectangular every way, of wood varnished, an | 
with the end grain of the wood in the direction of the given dimensions, each 4 of an inch in depth of such a box will be 2189 cubic inches, | 
which, according to the foregoing scale, will be 50 tons in weight. 

To use this box, fill it partly with sea-water, then take the mudel of the vesscl, which is of course supposed to be of dimensions less than 
those of the box. It is presumed that the launching weight is known. Suppose this, for example, to be 45 tons, Let the model float on the 
water, having previously observed the depth of water in the box. Load the model until the water has risen 5 of an inch above this observe 
depth, the model then evidently floats at its mean launching draught of water. 

The load draught of water at which the vessel should swim is known. Load the model until it is brought to this water-line, and observ? 


| 
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OF MERCHANT SHIPPING.— Continued. 


: : — 
sad Elizabeth, | Diadent,, Columbia, | Trutne, | Bon to, \ William Pa 
\ _ Javit, West India] Free Pies "| Collier’ | Collier Collier, ate. Hawk, |Liverpool, dlert, 
| Ship. Ship. Trader. Free Trader.) Brig. Brig. Brig. 3 


20°33 _ 1758 


| j 
10°66 9°08 
| 10°22 | (1) 8:83 
[4 9:25 
746 | (m) 7°62 
{ 4:08 : 
“* (i) 537 
12°93 1125 2 
$271 | (Co) 1112 
4 i 
| 


f 175 14°83 


_ 
co 
ie 2] 
w 
| 

| 
S 
iss} 
—_ 


11°25 (p) 10°66 
= _ 16°66 11°58 
11°66 11°68 


837 | (4) 9°79 
11°5 10°91 


Fas — 10°75 10:37 


10:0 9°5 
6°87 816 
— — 185 15°81] 


o 
Tiel) 
lillie 


3 
— 
= 
oS 
| 
] 
—_ 
> 
= 
a 


= = 9°29 9°66 
a _ 9°46 9°83 
_ _ 912 8°75 
— _ TTS 6°5 

SS -- 3°83 2°83 


1 eat fl 
et 


Deben, Fanny, Ann, 
Schooner.' Schooner.| Sloop. Sloop. Sloop, Sloop. 
t 


a eS a OO a aN 
oy 
i a i 
a 
- 
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wo 
a 


| 67. 9:95 100 1 
5°91 B12 _ { 
68. 25 
8 1°64 
eo 150 | 12'5 15 80 9°33 0 583 
N71. 65 5 15°1 15'83 155 7 i ; To : 80 9 ae 5'5 
lt { 165 16°5 1671 15°0 153 125 13'5 85 8°25 966 15 9-0 633 | 875 
Close ford.|Close ford |Close ford.) ~oce forg, 
( 7-0 6°33 5:95 5°0 3°33 25 3:66 4°58 4°83 2:33 25 275 183 3-25 
Ar, 583 5°16 4°5 4°33 2°75 2°58, 3°66 416 4°33 1-66 1-87 1°83 05 1-75 
q t | Close aft. | Close aft, | Close aft. | Close ait.} Close aft. | Close aft. | Close aft.) Close aft.| Close aft. | Close aft. | Cyoce aft, 
ee a ee 
< 5° 5:3! — 3:33 ‘ : 15 66 uy a “By 325 
173 { B41 505 45 = 28% 2°66 366 4°25 4:33 1-66 19 1-83 0° 1-75 
‘ 75 5:25 683 = 4°83 4°2] 4°58 5°58 5-75 3°62 3u 35 2-0 3:08 
174) 90-54 20:0 21°71 19°37 17:16 14°33 | - 15°71 11°9 Pump aft./ 10:99 90 10°21 708 |Pump aft. 
1 129 : 
; 021 
15-66 155 14:33 150 13°5 12°9 14:0 
11°83 
18 19 16 i. 
— None. None. 
Il 10 10 
1h _ ot 4} 
Sugar and | Miscclla-| Sugar. Coals. Coals. Coals. | 630 Boxes | 540 Boxes| Salt. Coals. [516 Qrs.of| Coals. | Stone. 
ny Bee as - 906 _— of Oranges. of Oranges. i ; ee 
3! 2 ? 55 473 4 8] 96 65 31 
8b. Boye pee pene, None. None. None. 10 15 | None, None. None, None, None. 
| 187. Sunderland.) Grenada. | Siam. | Mauritius. = — —  |StMichael's. 
88.) 44,859 32,787 38,285 28,317 | 24650) | == = 6867 6045 6401 = 6017 3936 2148 
RRR eel ech Hate, Aas a OH a AB a Raven SalI letnentetente eememmenemmnemntin enter tmrrncindiammenenes einige a ae ae te ed tment: 


{k) At upper part of the deck next below the upper deck. 
1) Atunder part of half deck, 
(m) At 3 fect below half deck. 


(n) At 6 fect below the half deck. 
(o) At under part of haif deck. 
(p) At 3 feet below the half deck, 


(q) At 6 feet below the half deck, 
(r) At3 feet below the upper deck, 
(s) At lower side of half deck. 


} the tise of water in the box, remembering that every } of an inch rise in the box indicates 50 tons increase to the displacement of the vessel. 
' Thus Suppose, when the model swims at the draught of water wished for the vessel, that the water has risen an additional } of an inch more 
than at the launching draught of water; as it is known that the vessel will carry 50 tons for every 4 of an inch rise in the box, she will evi- 

dently carry 100 tons of cargo at the draught of water to which she now swims, 

An additional advantage may be gained by observing the weights used according to the scale already mentioned, that is, 13 ounces to re- 
Present 5 tons, _ It is, that the vessel’s lading may be so apportioned as to bring her to the exact trim forward and aft that may be wished. 
oo 2a instance, a steam-boat to carry a 35 horse power engine ; place 91 ounces at the centre of weight given by the engineers in the 
ae “ni for the engine -room ; then apportion the other weights, as crew and effects, ship’s stores, cargo, &c. over the respective spaces 
ta J ap their reception. It will be seen whether the vessel, as formed, will bear them there, and swim at the trim intended; if not, either 

'¢ vessel, the weights, or the trim, must be altered. 
ee of the minuteness of the scale, and of the difficulty of observing it on account of the attraction of cohesion of the water, it 
ee = etter, and very easy, to have an index, or rather two, one forward and the other abatt, moving on a fulcrum over the edge of the 
naa pointing to a graduated are, which might, by lengthening the index-arm of the lever, indicate to any degree of exactness or mi- 

eness required. Of course the inner arm of the lever would rise and fall with the model. 

- solid ae remarks will only apply to a box of the exact dimensions given, that is, one of which every } of an inch in depth will give 

ent of sea-water, weighing, according to the scale, 50 tons, under the supposition that a cubic inch of water weighs °594 of an ounce. 


aig Sea-water is to be used, a different calculation must be made. The water used should be that in which the vessel is to be 
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‘Yonnage TONNAGE and Pounpacs, an ancient duty on wine hair in five different parts of the head, viz. before, beh: 
aud and other goods, the origin of which scems to have been on each side, and on the crown. 


Poundage this, About the 21st of Edward ILL. complaint was made 


that merchants were robbed and murdered on the seas. 
The king thereupon, with the consent of tle peers, Ievied a 


TONTINE, a loan given for life annuities with benef 
of survivorship; so called from the projector Loren; 


eat Tonti, a Neapolitan. He proposed his scheme in 1653, to 


— 


duty of 2s. on every ton of winc, and 12d. in the pound on 
all goods imported ; which was treated as illegal by the com- 
mons. About twenty-five ycars after, the king, when the 
knights of shires were returned home, obtained a like grant 
from the citizens and burgesses, and the year after it was 
regularly granted in parliament. These duties were some- 
times diminished and sometimes increased; at length they 
seem to have been fixed at 3s. tonnage and Is. poundage. 
They were at first usually granted only for a stated term 
of ycars, as, for two years in 5 Ric. II.; but in Henry VI’s 
time they were granted him for life by a statute in the 31st 
year of his reign; and again to Edward IV. for the term of 
his life also: since which time they were regularly granted 
to all his successors for life, sometimes at the first, some- 
times at other subsequent parliaments, till the reign of 
Charles I., when, as Clarendon expresses it, his ministers 
were not sufficiently solicitous for a renewal of the legal 
grant. And yet these imposts were imprudently and un- 
constitutionally levied and taken, without consent of par- 
liament, for fifteen years together; which was one of the 
causes of those unhappy discontents. The king found it 
expedient to pass an act, whereby he renounced all power 
in the crown of levying the duty of tonnage and poundage, 
without the express consent of parliament; and also all 
power of imposition upon any merchandises whatever. Upon 
the restoration, this duty was granted to King Charles II. 
for life, and so it was to his two immediate successors ; but 
by three several statutes, 9 Ann. c. 6, 1 Geo. I. c. 12, and 
3 Geo. {. c. 7, it is made perpetual, and mortgaged for the 
debt of the public. 

TONNEINS, acity of France, in the department of the 
Lot and the Garonne, and in the arrondissement of Mar- 
mande. It is ona fertile plain on the right bank of the 
Garonne, along which its broad well-built streets extend to 
a great length. The inhabitants amounted in 1836 to 
6494. They cultivate much tobacco and hemp, but the city 
has now very few manufactures. 

TONNERE, an arrondissement of the department of the 
Yonne, in France. It extends over 463 square miles, and 
comprehends five cantons, divided into eighty-two ccim- 
munes, having 45,390 inhabitants in 1836. Its capital is 
the city of the samc name, situated on the river Armancon, 
and containing in the same ycar 4271 inhabitants. They 
make much good wine, and carry on manufactories of hats 
and hosiery. Long. 3. 53. 39. E. Lat. 4. 51. 8. N. 

TONNINGEN, a city of Denmark, in the province of 
Sleswick. Itis ona hill on the right bank of the river Eyder, 
and near its mouth. From its connection with the Sles- 
wick Canal, which unites the German Ocean with the Baltic, 
it has some trade; but had more during the war, when it 
was a depot for colonial articles. It now contains 2180 in- 
habitants. Long. 8. 43. E. Lat. 55. 19. N. 

TONORU, a town in the province of Mysore, where are 
still to be seen the remains of ancient and extensive walls, 
that must have enclosed a large city. The town, which is 
decayed, is fast increasing in size and population under the 
British government. 

TONQUIN. See Tunaurn. 

TONSURE, a particular manner of shaving or clipping 
the hair of ecclesiastics or monks. The ancient tonsure of 
the clergy was nothing more than polling the head, and 


cutting the hair to a moderate degree, for the sake of de- | 


cency and gravity. The same observation is true with re- 
spect to the tonsure of the ancient monks. But the Ro- 
mans have carried the affair of tonsure much farther. The 
candidate for it kneels before the bishop, who cuts the 


reconcile the pcople to Cardinal Mazarine’s government, 
by amusing them with the hope of becoming suddenly 
rich. He obtained the consent of the court, but the par. 
liament would not register the edict. He made attempts 
afterwards, but without success. It was not till Louk 
XIV. was distressed by the Icague of Augsburg, and by 
his own immense expenses, that he had recourse to th 
plans of Tonti. 

The nature of the plan is this. An annuity, after a certain 
ratc of interest, is granted to a number of people, divided 
into classes, according to their respective ages ; so that the 
whole annual fund of each class is regularly divided amon 
the survivors of that class; till at last it falls to one, and 
upon the extinction of that life, reverts to the power by 
which the tontine was erected, and which thus. becomes 
security for the due payment of the annuities. 

TON-TING, a large lake of China, in the province of 
Houquang, about sixty miles long, and from seventeen to 
twenty-five broad. 

TONYN’S Isuanps, a cluster of small islands in the 
Eastern Seas, near the south-west coast of the island of 
Celebes. Long. 119. E. Lat. 5. 31.8. 

TOOBAE, some very low islets about five miles north 
of Bolabola, one of the Society Islands, much resorted to 
for turtle, found in grcat abundance on its shores. 

TOOBIGAN, a small island in the Sooloo Archipelago, 
Long. 120. 44. E. Lat. 6. 14. N. 

TOOBOUAI Istanp, one of the Society Islands, in 
the South Pacific Ocean, about six miles in extent. Long. 
210. 37. E: Lat. 23. 25: 8. 

TOOFOA, one of the Friendly Islands, visible from 
Annamooka. It was from this island that Lieutenant 
Bligh was forced into his boat with eighteen of his people. 

TOOKE, Joun Horns, an ingenious grammarian, and 
an active politician, born in Westminster, June 1736, was 
the son of Mr John Horne, a poulterer living in New- 
port Market. He was the third of seven children; but 
his father, having acquired considerable affluence, first sent 
him for a short time to Westminster school, and then to 
Eton, where he remained five or six years without parti- 
cularly distinguishing himself, and was removed sooner 
than had been intended, on account of the accidental loss 
ofan eye. In 1755 he went to St John’s College, Cam- 
bridge, where he took the degree of A.B. He then be- 
came an usher in a school at Blackheath, kept by Mr Jen- 
nings; but he was soon after induced by his father to take 
deacon’s orders, and obtained a curacy in Kent. His own 
preference, however, was so much in favour of the law, 
that in 1756 he entered as a student of thc Middle Tem- 
ple ; but in 1760 he was persuaded to return to the church, 
and to receive ordination as a pricst; and he officiated for 
three years in the chapelry of New Brentford, whieh his 
father had purchased for him; performing his duties with 
decency, and taking some pains ‘to study the clements of 
medicine for the sake of the poorer members of his congre- 
gation. He then went as tutor to France with the son of 
Mr Elwes, a gentleman of Berkshire, well known for his 
riches and his economy. 4 

In 1765, he commenced his political career by writing 
an anonymous pamphlet in defence of Wilkes and his party. | 
He returned to the continent, and made the tour of Italy | 
in company with a Mr Taylor; and at Paris he formed an 
intimacy with Wilkes himself, who then found it conve 
nient to reside there. He had altogether laid aside his 
clerical character in these excursions, but he resum 
for a short time after his return. Soon, however, he relap* | 
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ed into his political amusements; exerting himself, with 
some success, 1n various clections, as a partisan of his friend 
“Wilkes, and taking up the causc of a Mrs Bigby, in the 
pursuit of an appeal of blocd, against the murderers of her 
husband, who were supposed to have obtained a pardon 
through corrupt intcrest with the court; though the widow 
at last disappointed him by accepting a pecuniary compen- 
' sation for her right of appeal. Ie was however successful, 
‘on his own behalf, in repelling a prosecution for a libel on 
Mr Onslow; and he gained some credit with a party in 
the city by suggesting to Beckford, then lord mayor of 
London, the reply which he made to the king’s answer to 
their remonstrance, and which may still be seen engraved 
on the pedestal of Beckford’s statue in Guildhall. He was 
soon after very active in establishing the society for sup- 
porting the bill of rights, and in obtaining the liberation of 
Bingley, the printer, who had been somewhat hastily com- 
mitted to prison by Lord Mansfield. 
In the year 1770, he had reason to be dissatisfied with 
the conduct of Wilkes, in some pecuniary transactions re- 
lating to the society for the bill of rights. Both parties 


appeared to the public in a light somewhat ridiculous on. 


the occasion, and neither of them gained in respectability, 
though the society did not appear to value Wilkes the less 
for the exposures that took place. It was, however, short- 
ly after dissolved, and most of its members, except the par- 
ticular friends of Wilkes, were incorporated into the con- 
stitutional society. ‘The next year, Mr Tooke completcd 
his acadeimical course at Cambridge, by taking the degree of 
A.M., though not without some opposition. About this time 
he exerted himself greatly in procuring the publication of the 
debates of the House of Commons in the daily papers, not- 
withstanding the well-known standing orders of the house; 
and so far as he was instrumental in carrying this point, he 
appears to have rendered at least one very essential service 
to his country; but Wilkes, and especially Almon, the 
bookseller, are said to have a still stronger claim to the 
merit of this transaction, whatever may have been its cha- 
racter. He had also a sharp contest with the anonymous 
Junius, against whose hasty attack he defended himself 
with great spirit and energy, and with unexampled success. 
In 1773 he made a formal resignation of his living, and 
meant at the same time completely to lay aside his clerical 
character, though no person seems to have felt himself 
authorized to accept this part of his resignation; and he 
began to study the law very diligently, intending to make 
it the occupation of his life. He adopted soon after a sin- 
| gular method of forcing himself upon the notice of the 
2 and of the IIouse of Commons in particular: an en- 
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closure bill being about to be hurricd, as was reported, a 
little too rapidly through the house, he wrote some para- 
graphs in a newspaper, which reflected very scverely on 
the conduct of the Speaker, on purpose that he might be 
summoned to appear before the house ; and being placed 
at the bar, he gave such reasons for his conduct as produ- 
ced some animated discussions, and in the end was sup- 
posed, though probably without foundation, to have caused 
the bill to be modified in some oppressive clauses. By 
these means he obtained the favour of Mr Tooke of Pur- 
| ley; who thought himself aggrieved by the bill in its ori- 
| ginal state, and received from him such assurances of tes- 
tamentary favours as induced his nephew, Colonel Har- 
. wood, to agree upon a partition of their joint intcrest in 
) the reversion of his estate; though Mr Horne never re- 
_ ceived, first.and last, more than L.8000 from the property, 
“notwithstanding the subsequent change of his name about 
the year 1782, in acknowledgment of his patron’s kindness, 
and his long-continued intimacy and frequent residence at 
~ | the principal legatee, after all, being a Mr Bease- 
ey. 
Mr Horne Tooke was, of course, a strenuous opposer of 


the American war; and in 1777, he published a very of- 
fensive advertisement, in which the sufferers in the battle 
of Lexington were described as having been murdered by 
the king’s troops. For this attack on the government, he 
was tried at Guildhall in July 1777. He conducted his 
own defence, but was found guilty of the libel, and sen- 
tenced to one year’s imprisonment in the King’s Bench, and 
a fine of L.200. It was on this occasion that he first appear- 
ed before the public as a grammarian, in the criticisms 
which constitute his celebrated “ Letter to Mr Dunning.” 
The next ycar he suffered a still severer punishment, in 
the refusal of the society of the Inner Temple to admit him 
to the bar, on account of his having taken orders; so that 
his prospeets of professional advancement were utterly an- 
nihilated. This occurrence made him still more bitter 
against the existing government, and in 1780 he printed 
some severe remarks upon the measures of Lord North. 
He attempted to establish himself as a practical farmer 
in Huntingdonshire; but he caught an ague, and soon 
becoming disgusted with an agricultural life, he returned 
to London, and occupied for some years a house near 
Soho Square. His ideas of parliamentary reform, contain- 
ed in a second lettcr addressed to Mr Dunning, were by 
no means extravagant, and he continued to adhere, in 
this respect, rather to the party of Mr Pitt than to that of 
Mr Fox. 

The publication of his grammatical dissertations, under 
the title of the Diversions of Purley, afforded but a slight 
aud imperfect intermission of his political pursuits, for his 
etymological works are as replete with the politics of the 
day as his speeches and his pamphlets. Another of his 
pamphlets appeared in 1788, under the title of Two Pair 
of Portraits, being intended to serve the cause of Pitt’s 
party in their elections. But in 1790 he himself became a 
candidate for the representation of Westminster, in oppo- 
sition to Mr Fox and to Lord Hood; and he distinguished 
himself sufficiently as a public orator, though he was not 
succcessful in the contest. 

In 1794, he was tried for high treason, together with se- 
veral other members of the corresponding societies, who 
had been active in attempting to introduce some imitations 
of the French Revolution in the plans of reform which 
they brought forward. He exhibited on the trial some- 
what more of firmness than of good taste. One of his as- 
sociates had before been acquitted, and the jury speedily 
returned a similar verdict with respect to himself. He af- 
terwards dedicated the second volume of his Diversions 
of Purley to his,counsel, Gibbs and Erskine, and to the 
jury who tried him. 

In 1796 he again became a candidate for the represen- 
tation of Westminster, but again without success; and, 
notwithstanding his strong opinions respecting a reform in 
parliament, he afterwards condescended to acccpt from 
Lord Camelford, in 1801, a seat for the nominal borough 
of Old Sarum. It was then to be determined if a clergy- 
man could sit in the House of Commons; but the ministry, 
instead of contesting the point with respect to his particu- 
lar case, brought in a bill to deeide the question in the ne- 
gative for the future, and he remained in the house till the 
dissolution of the parliament in the next year, but without 

articularly distinguishing himself in its proceedings. His 
oe public effort as a party man was made in espousing 
for a short time the cause of Mr Paull, as candidate for 
Westminster ; but he abandoned this gentleman in a sub- 
sequent contest. The later years of his life were chiefly 
passed in the society of a select circle of friends, who fre- 
quently partook of his hospitality at Wimbledon. He died 
in March 1812, leaving his property to some natural daugh- 
ters; for he had never been married. He was buried in 
Ealing church, and not in his garden, as he had directed; 
his executors thinking themselves the less bound by these 
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‘Tooke. instructions, as a literal compliance with them might have 
—\—" been unfavourable to the sale of the property. 


1. His earliest publication was a pamphlet entitled The 
Petition of an Englishman, 1765. It consisted principally 
of apologies for the private conduct and immoral writings 
of Wilkes. 

2, He also published a Sermon while he continued in the 
church, that is, before the year 1773 ; but it attracted little 
notice. 

3, A Letter to Mr Dunning, 1778. The rudiments of 
his grammatical system, arising out of remarks on the par- 
ticles employed by the attorney-general in his indictment, 
and by the judges in his sentence. It was afterwards in- 
corporated into the Diversions of Purley. 

4. Facts, 1780; consisting of remarks on the admini- 
stration of Lord North ; with some additions relating to fin- 
ance, by Dr Price. 

5, A Letter on Parliamentary Reform, 1782; addressed 
to Mr Dunning, afterwards Lord Ashburton. 

6. Eveu [regosvra, or Diversions of Purley, 1786, 8vo. Ed. 
2 Ato. Part i. 1798. Part ii. 1802. This is his great and 
celebrated work; rich indeed in etymology and in wit, but 
meagre in definition and in metaphysics. 

7. A Letter to the Prince of Wales, 1787; relating to 
his supposed marriage with a Catholic. - 

8. Two Pair of Portraits, 1788, 8vo. The two Pitts con- 
trasted, in opposite columns, with the two Foxes, in colours 
by no means favonrable to the latter. 

9. Many of his Letters have been printcd in Stephens’s 
Life of Tooke. 

It is from the last-mentioned publication that this histo- 
rical sketch of Mr Tooke’s life has principally been extract- 
ed. > It now becomes necessary to add some remarks on his 
literary and moral qualifications ; and in both these points 
of view the subject has been treated in so masterly a man- 
ner by the author of an article in the Quarterly Review, 
who is supposed to be a’ near relation of T ooke’s most in- 
timate friend, the late Colonel Bosville, that it would be 
presumption in any man to go over the same ground, with- 
ont adopting very nearly the éloquent and’ energetic ex- 
pressions which that noble and learned person has em- 

loyed. 

“é Mr Tooke,” says the accomplished reviewer of the Me- 
moirs of his Life (Q. R. vol. vii. p. 325), “was possessed of 
considerable learning, as indeed his writings sufficiently 
show. To other more casual acquirements, he united a 
Very extensive acquaintance with the Gothic dialects, of 
which he has so copiously and so judicionsly availed him- 
self in his etymological researches.” But it must be re- 
marked, that a person more intimately acquainted with the 
« Gothic dialects” as living languages, will easily discover 
that his knowledge of them was in truth but superficial, or 
that he was indebted for it more to grammars and diction- 
aries, than to any extensive study of the authors who had 
written in those languagcs, or to any habit of speaking 


them; and such a person will easily find a variety of in- 
‘stances, in which a very different etymon to that which he 


has assigned, will naturally suggest itself as the trne origin 
of the word in question. Sie 

(P. 320.) “Thongh Mr Tooke’s philosophical works are 
the results of no common talent and industry, yet they are 


neither written in a truly philosophical spirit, nor do they 


display traccs of a nind which, even if it had been wholly 
dedicated to the study of metaphysics, would have much 
enlarged the bounds of our knowledge in that nice and in- 
tricate branch of science. His object seems to have been 
rather to retard than to advance the progress of philoso- 
phyr by recalling us from those sound conclusions as to the 
natute and operations of the human mind, which.are built 
upon observation and experience, to. vague speculations, 
drawn from the imperfect analogy existing betweén the 


‘has proved is, that this etymological history of words is our 


moral and the physical world. There can be no doubt 
the proposition which he has succeeded in establishi 
highly interesting and important ; and that in the illustra. 
tion of it he has shown great learning, ingenuity, and Te. 
search. But then, on the other hand, he has so monstrous. 
ly exaggerated its importance, and so widely mistaken its 
tendency, and has attcmpted to raise so vast a superstruc- 
ture upon such a narrow, slippery, and inadequate founda. 
tion, that we are quite lost in amazement when we recol- 
lect how completely the sagacity which gnided him so well 
in the investigation of his principal fact, appears to desert 
him when he comes to apply that fact to the purposes ofa 
theory. The distance between what he has proved and 
what he wishes us to believe that he has proved, is enor- 
mous. What he has proved is, that all words, even those 
that are expressive of the nicest operations of our minds, 
were originally borrowed from the objects of external per- 
ception ; a circumstance highly curious in the history of 
language, consequently in the history of the human mind 
itself, and the complete demonstration of which, of course, 
reflects great credit upon its author. What he thinks he 


true guide, both asto the present import of the words them- 
selves, and as to the nature of those things which they are 
intended to signify ; a proposition so monstrous that he has 
nowhere ventured to enunciate it in its general form, but 
has rather left it to be collected from the tenor of his te- 
marks upon particular instances. In truth, the inferences 
at which Mr Tooke arrived, far from being warranted by 
his facts, are directly the contrary of those to which he 
ought naturally to have been led by the result of his own 
studies, when they wcre most successful. In tracing up- 
wards, through all the mazes of etymology, the origin of 
words, he ought to have scen more clearly, if possible, than 
any body else, that their real present sense is not to be 
sought for in their primitive signification, or in the elements 
of which they were originally composed, but that, on the 
contrary, their actwal import, with which alone in reasoning 
we have to do, hardly ever corresponds with their etymo- 
logical meaning, although the one always bears to the other 
a certain rcsemblance, more or less accurate, according to 
the greater or less effect of time and accident. One could 
without difficulty understand how a person, unaccustomed 
to such considerations, and misled by a few instances par- 
tially chosen, should adopt a theory like that which Mr 
Tooke was desirous to establish; but how a philosopher, 
minutely acquainted with the whole subject, and proceed- 
ing upon a most copious induction of particulars, should 
not have perceived that, in ninety-nine instances ont of a 
hundred, such a doctrine would lead to absolute absurdity, 


is, to us at least, inconceivable.” . 
The reviewer then follows Mr Dugald Stewart in some 


c ae , an cal meena , 
very just criticisms, which this distinguished philosopher had 


already made on several of Mr Tooke’s examples, fully prov- 
ing the complete fallacy of the system which so completely 
confounds the definition of a term with its etymology. ‘Mr 
Tooke has indeed the merit of having demonstrated pretty 
clearly that all the parts of speech, including those which 
grammatians had often considered as expletives and un- 
meaning particles, may be resolved more or less completely 
into nouns and verbs; but, on the one hand, it has been ob- 
served, that the very same doctrine may be clearly traced 
back to the works of Aristotle ; and, on the other, it may 
asserted with equal truth, if we wish to carry the theory to 
its utmost extent, that language consists only of nouris ant | 
one verb; since all verbs may in fact be resolved into par | 
ticiples or adjectives, compounded with auxiliary verbs, & | 
well as those which exhibit this complication in their ex- | 
terior form. : a 
‘In the ordinary intercourse of life, Mr Tooke was kind, 
friendly, atid hospitable.” (P. 325.) We doubt whether 
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« his temper was naturally good ; but if it was not, he had a 
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away its disadvantages ; displaying, in this respect, a manly Tool 


merit the more ; for he had so completely subdued it by 
care and self-control, as never to betray, under any provo- 
cation, the slightest mark of that irritability which often 
accompanies talent, and which gains so rapidly upon those 
who know not how to guard against its approaches. Indeed 
the aspect under which he appeared in private was by no 
means such as the stern cynicism and ferocious turbulence 
of his public conduct would have led one to expect ; and 
those whose opinion of him has been formed exclusively 
upon his political character and his writings, will have some 
difficulty in believing that the curate of Brentford was one 
of the best bred gentlemen of that age. In this respect he 
was a sort of phenomenon. He was born in a low station ; 
at no period did he appear to have possessed any remark- 
able advantages for the study of good breeding; on the 
contrary, the greater part of his life was spent in constant 
intercourse with coarse, vulgar, and uneducated men ; yet 
his natural taste was so good, and he had profited so jndi- 
ciously by whatever opportunities he enjoyed, that courts 
and high stations have seldom produced a better example 
of polite and elegant behaviour, than was exhibited by the 
associate of Messrs Hardy and Thelwall. Indeed his man- 
ner had almost every excellence that manner can display ; 
grace, vivacity, frankness, dignity. Perhaps, indeed, in its 
outward forms, and in that which is purely conventional, 
his courtesy wore the air of the weille cour, and was rather 
more elaborate than is consistent with the practice of this 
lounging unceremonious age; but it was never forced or 
constrained, and it sat not ungraccfully upon an old man.” 
It may however deserve to be remarked, in contemplating 
this paradox, though rather as a collateral coincidence than 
as a satisfactory explanation, that even from his infancy 
Tooke had actually seen something of the very highest so- 
ciety, having been admitted once or twice a week at Leices- 
ter House as a play-fellow to George the Third; and though 
he may have learned but little from imitation of the man- 
ners of the young prince, yet the early habit of self-restraint 
imposed by such a presence, may easily have imprinted 
some courtly traces on his character, which were not easily 
effaced, and which an association with the heirs of the first 
families of the kingdom, throughout his boyhood, at West- 
| minster and at Eton, must naturally have madc still more 
distinct and permanent. 

“Te never appeared to greater advantage than in con- 
» versation. He possessed an inexhaustible fund of anec- 
| dotes, which he introduced with great skill, and related 
_ with neatness, grace, rapidity, and pleasantry: he had a 
quick sense of the ridiculous, and was a grcat master of the 
whole art of raillery, a dangerous talent, though the exer- 
cise of it in his hands was always tempered by politeness 
and good humour.” 

“In spite of labour and dissipation (p. 328), his life was 
protracted to a period which indicated an originally sound 
and vigorous frame. For the last twenty years, however, 
he was subject to several severe, distressing, and incurable 
infirmities. These he bore with a patience and firmness 
which it was impossible not to admire: to the very last he 
never suffered himself to be beaten down by them, nor ever 
_ forone moment indulged in complaint, or gave way to des- 

pondency. In the intervals of pain, nay, even when actu- 
ally suffering under it, he preserved a self-command, which 

enabled him to converse, not only with spirit and vigour, 
but with all his accustomed cheerfulness and pleasantry ; 
never making any demand upon the sympathy of his friends, 
or mentioning his own situation at all, except when occa- 
sionally, and by a very pardonable exercise of his sophistry, 
he amused himself in exalting its comforts, and explaining 
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spirit and a practical philosophy, which, if they had been Pits, 


brought tn bear upon his moral as well as upon his physi- 
cal condition, if they had been employed with as much ef- 
fect in reconciling him to his political exclusion as to his 
bodily sufferings, might have produced, not the very imper- 
fect character we have been attempting to delineate, in 
which the unfavourable traits bear so large a proportion to 
those of a nobler and more benign cast, but the venerable 
portrait of a truly wise and virtnous man.” (L. L.) 

TOOL, among mechanics, denotes in general any instru- 
ment used for making other complex instruments and méa- 
chines, or in other operations of the mechanic arts. 

TOOLJAPOOR, a town of Hindustan, in the province 
of Aurungabad, 110 miles south-east from Ahmednuggur. 
This place contains a number of small pagodas dedicated 
to the goddess Bhavani. 

TOOLOOMBAH, a town in the Afghan territories, in 
the province of Mooltan, sitnated on the south side of the 
Ravey river, sixty miles north-east by east from the city 
of Mooltan. Long. 72. 13. E. Lat. 30. 58. N. 

TOOMBUDDRA, a celebrated river of the south of 
India, which takes its name from the junction of the Toom 
and the Bhadra, which rise in the western mountains. After 
flowiug through a jungly country for nearly a degree, it 
joins its name and waters with the Tunga at Koorly. From 
thence taking a sweep, first northerly, and then westerly, 
and afterwards to the east, it continues a winding course 
until it falls into the Krishna, skirting the north-western 
frontier of the British dominions. 

TOOMOON, a small town of Hindustan, in the pro- 
vince of Malwah, eighty-four miles west by north from 
Chatterpoor. Long. 78. 35. E. Lat. 25. 8. N. 

TOOREYPOOR, a town of Hindustan, in the Carna- 
tic, twenty-four miles north from Trichinopoly. Long. 78. 
48. E. Lat. 1). 11. N. 

TOORMOOZ, Tirmoz, or TerMED, a city of Indepen- 
dent Tartary, situated to the north of the Oxus, near its 
junction with the Hissaur river. It is fifty miles north of 
Balkh. 

TOOTING, a large village of the county of Surrey, in 
the western division of the hundred of Brixton, six miles 
from London. It consists of many seats of the richer mer- 
chants and gentry of the metropolis. It has a church, re- 
markable from being of a circular form. The river Wandle 
passes through the parish, and turns mills as well for grind- 
ing corn as for other mechanical operations. There is also 
a hamlet near it called Upper Tooting. Thc population 
amounted in 1821 to 1863, and in 1831 to 2063. 

TOP, a sort of platform, surrounding the lower mast- 
head, from which it projects on all sides like a scaffold. 
The principal intention of the top is to extend the topmast 
shrouds, so as to form a greater angle with the mast, and 
thereby give additional support to the latter. It is sustain- 
ed by certain timbers fixed across the hounds or shoulders 
of the masts, and called the érestle-trees and cross-trees. 
Besides the use above mentioned, the top is otherwise 
extremely convenient to contain the materials necessary 
for extending the small sails, and for fixing or repairing 
the rigging and machinery with more facility and expedi- 
tion. In ships of war it is used as a kind of redoubt, and 
is accordingly fortified for attack or defence ; being fur- 
nished with swivels, musketry, and other fire-arms, and 
guarded by a thick fence of corded hammocks. Finally, 
it is employed as a place for looking out, either by day or 
night. 

TOPMAST, the second division of a mast, or that part 
which stands between the upper and lower pieces. . 
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Topgallant TOPGALLANT Ise, a high and rocky island, of 


little extent, with three rocks near it, lying off the sonth- 
ern coast of New Helland, between 134° and 135° cast 
longitude. 

TOPOGRAPHY, a description or draught of some par- 
ticular place, or small tract of Jand, as that of a city or town, 
manor or tenement, field, garden, house, castle, or the like. 

TOPSAILS, certain large sails extended across the top- 
masts, by the topsail yard above, and by the yard attached 
to the lower mast: beneath; being fastened to the former 
by robands, and to the latter by means of two great vlocks 
fixed on its extremities, through which ‘the tepsail-sheets 
are inserted, passing frem thence to other two blocks fixed 
on the inner part of the vard close by the mast’; andYrom 
these latter the sheets lead downwards to the deck, where 
they may be slackened or extended at pleasure. rota t 

TOPSHAM, a town of the hundred of Wonford, in the 
connty.of Devon, 170 miles from Londen. Is stands on 
the river Exc, abont three miles below Exeter, and is the: 
place where tlie vesscls to that place are anchored. The up- 
per part of the town is pleasant and well built, but»not the 
lower part, which is chicfly inhabited by sea-faring:people. 
The inhabitants amounted, in 1821 to $156, and in sol 
to 3184. own 

TOR, an ancient town of Arabia, near the, head of the 
Rcd Sea, and once a place of importance, and a great em- 
porium of Indian trade. It has been supplanted, by Suez, 
and has now sunk to a mcre village... The harbour is form- 
ed by a rcef of coral rocks, and to the northward by a low 
point of land, on which is placed a, beacon. The popula- 
tion consists of Greeks aud Bedonin Arabs; aud liere is 
also a convent of the monks of Mount Sinai, to which they 
sometimes retire. It has govd water, better than any, which 
is found on the Red Sea; but there are no other refresh- 
nients nearer than Sinai. Long. 33. 28, Iu. Lat. 28, 19. .N. 

TORBAY, a fine and commodious bay on, the coast of 
Devonshire, of great importance to the naval power of the 
British empire, celebrated as the place where, King Wil- 
liam with his army landed in the year 1688. The bay is 
formed by two capes or promontories; that on the east, 
called Tlob’s-nose, and that on the west, called Berry-head. 
It is distant from the Bill of Portland thirty-seven miles, 
and the circumfercnce is about twelve miles, so that there 
is sufficient space for the whole British navy to ride in se- 
curity. Near the entrance are four islets or large rocks, 
called the Oristone, the Loadstone, the Thatcher, and the 
Shag-rock ; but they present no danger, as there is a good 
passage between them, and a depth from six to ten fathoms 
of water close to them. Ships may anchor in this bay in 
six, seven, eight, or nine fathoms water. The ground is'a 
strong clay, and very good for holding. Within the bay 
they are secure against all winds; but a gale from the 
east brings in a great swell, which ships can avoid by an- 
choring about a mile from Brixham pier-head, in seven fa- 
thoms of water. 

Few parts of England so powerfully strike the beholder 
as this bay when viewed from a ship at ancher in it. ~The 
thick foliage of the fruit and other trees which are distri- 
buted on the sides of the lofty hills that surround the bay, 
the elegant gentlemen’s seats interspersed among them, the 
villages with the spires of the churches on the land, the two 
towns of Brixham and Torquay with their handsome rows 
of houses, and the great number of vessels of all descriptions, 
from the smallest fishing-boats to the largest ships that sail 
on the ocean, present a picture which can scarcely be rival- 
led on any other spot of the globe. The mildness of the 
climate has gradually induced the building of large distinct 
mansions, and has also augmented two towns, which from 
hamlets have become populous places, deserving here to be 
noticed. Brixham, or, as it was formerly called, Brixholme, 
is on the sonth side of the bay. It is the greatest fishing 
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place in the kingdom, and one of the finest nurseries fj 
seamen. Ithas a convenient pier, and a compiete wa 
wharf, from which a store of water can be supplied toa 
with great facility and expedition. The parish chur 
Brixham is a fine old structnre; and at a mile anda 
from thence, at the quay, a church has recently been ere 
ed, capable of séating 1200 persons. ‘This place has 
late been visited by stratger$ in the summer for sea- 

ing, and in the winter for thé benefit of enjoying a mild 
climate. The population of the parish of Brixhain amounte 
in 1821 to 4503, and in 183) to 5015. ‘Torquay is situat 
in the cove of Torbay, two-miles from the promon 
called | Hob’s-nose.'' It is sheltered from the waves 
ridge of rocks; and it cannot be exceeded in romanti 
beauty and picturesque scenery. Here a new pier, prow 
jecting southwest from the eastern cliff, affords complete 
protection to shipping from: the southern winds. The re. 
gularity of the: bnildings’ raised for the accommodation of 
visitors adds neatness and beauty to the place; ‘andthe — 
park, with a new carriage-way to it, and a plantation on one 
side, is no small cmbellishment to the place. -_ 

Torquay exhibits a remarkable instance of rapid creation, 
and ranks as. one: of the most. esteemed of the sea-bath. 
ing places; possessing all the advantages of the mildel 
mate of the most, southern part of the British islands. Tt 
is exempted from exposure to the winds from the north 
and the east. by the lofty hill which intervenes. Though 
there is mnch bathing company in the summer, yet in the 
winter, if the visitors are notymore numerous, they are more 
select; as many invalids, or those who feel symptoms ofa 
pulmonary kind, resort to Torquay to pass the severermonths, 
and not only from the neighbouring counties, but from the 
more northerly parts of England, and even of Scotland. 
It has every convenience forthe purpose of sanatory re- 
tirement that the best, watering place affords. Provisions 
are good and cheap; and,the rides in the vicinity, though — 
rather hilly, are kept,in good. condition. This place is in 
two parishes. Qne of these is Tor-Mohain, whose popula- 
tion amounted in 1821 to 1925, and 1831 to 3582, and it 
has rapidly increased since the last of these dates. The 
other parish is Mary Church, whose inhabitants amounted 
in 1821 to 1050, and in 1831 to 1204. By calculation in 
the present year, 1840, Torquay itself is stated to have 6000 
residents, exclusively of those strangers that resort to it in. 
the two seasons between which the parliamentary enumera- 
tions have been taken. The objects in the vicinity that 
engage the attention of visitors are, Tor Abbey, an ancient 
edifice; Poole’s Hole, a very curious cavern; Kent’s Hole, 
one much larger, with three entrances, and a roof thirty 
feet high., ‘There arc several fine seats in the neighbourhood. 

TOREE, a town of Hindustan, in the province of ee 
125 miles south from Patna, Long. 85. 2. E. Lat. #3. 
42.N. 

TORGAU, a city of Prussian Saxony, in the govern- 
ment of Merscburg, the capital of a circle of the same 
name, which extends over 344 square miles, and contains 
36,500 inhabitants. ‘ihe city stands on the river Elbe, and 
being strongly fortified, is in war a mest important post. It 
is defended by two streng fortresses, and contains a lyceum, 
720 houses, and 6400 inhabitants, who carry on some mia- 
nufactores of cloth and linen, and much trade on the river 
in corn, timber, salt, and other articles. 

‘TORIES, a political party in Britain, opposed to that of 
the Whigs. ‘ihe name of Zories was given to a sort of 
banditti in Ireland, and was thence transferred to the ad- 
herents cf Charles I. by his enemies, under the pretence 
that he favoured the rebels in Ireland. His partisans, 1 
be even with the republicans, gave them the name of 
Whigs, from a word which signifies whey, in derision 
their poor fare. The Tories, or cavatiers, as they were 
also called, had then principally in view the political inte 
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test" f the king, and the church of England; and the the same name, stands on the most fruitful of the plains, Toroff 
ound-heads, or Whigs, proposed chiefly the maintain- on the river Duero, over which is a bridge. It is not ill hl 
ng of the rights and interests of the people, and of Pro- built, and the streets, though filthy, are not narrow. ‘Toro ~ Gras, 


‘ostantism. This is the most popular account; and yet 


is, surrounded with old and dilapidated walls. | It) con- ~~ 
t is certain the names Whig and. Zory were but little 


tains twenty-two parish churches, fourteen monasteries, 


snown till about the middle of the reign of King Charles 
}. M.de Cize relates, that, it.was in the year 1678 that 
he whole nation was first: observed. to be divided into 
Whigs and Tories ; and that, on occasion of the famous de- 
wsition of Titus Oates, who aceused. the Catholics of: hav- 
ag conspired against the king and the. state, the appella- 
ion of Whig was given to such as believed the plot real, and 
Tory to those who held it fictitious. It would, at the pre- 
ent day, be very difficult, if not impossible, to assign to these 
oted terms meanings at onee precise and correct, and to 
hich both parties would subscribe. The only: general 
bstract description that ean be. fairly given would seem to 
‘e this, that the Tories hold.the power and prerogatives of 
he crown-in. mest favour, and incline to strengthen and 
nlarge them; while the Whigs are jealous of and desir- 
us to. define and cireumseribe both, and proportionally 
by stwengthen, and enlarge the liberties and rights of the 
cople. 
TORNEA, a town of Sweden, in the most northern spot 
hatasinhabited. It stands between two rivers, the Tor- 
eaelf and the Galixelf; but as the first of these streams 
ams the boundary between Russian Finland and Sweden, 
; partiof the town, which is on the eastern side, now belongs 
othe Russian empire. There are near it a few mincs of 
‘on, but their produce is insignificant, as is the number of 
he inhabitants. Lat. 67. 51.9. N. It forms a part of the 
vastorate of Rannula, whose church is in lat. 68. 50. the 
ost northerly building on the continent of Europe. 
Torna, a place usually denominated a city, in the 
iorthern part of Lapland, now a part of the Russian em- 
ire. Itis the capital of the province of Lapmark, and stands 
n a peninsula on the sea-shore, with a harbour nearly 
hoked with sand; but being the only port in the Gulf of 
sothnia, whatever commerce is there earricd on, centres at 
Poni The chief exports are planks, salted salmon, dried 
ish, rein-deer skins, some tar, and a little butter. The town 
5 composed of about 120 houses, with 750 inhabitants, who 
mong them are owners of two ships of small burden. 
ong. 24. 1. i. Lat. 65. 50. 50. N. 
» TORO, a province in the north-west of the kingdom of 
Spain, which in ancient times formed the ehief part of the 
singdom of Leon. It is a large division, extending over 
025 square English miles, and is subdivided into. three 
yartidos. The most northern of these partidos is Reynosa, 
4 very nountainous district, with narrow valleys. The 
other two, Carrion and Toro, have several mountains, but 
nany plains, where, though the ground is rocky: and stony, 
yet there are many spots of rich and fertile soil. ‘The 
hief production is wheat, the next in quantity rye, which 
vorms the principal food of the inhabitants of the mountains, 
‘tnd aiter that follow oats, linsced, beans, and a little 
naize. On the whole, the province raises more corn than 
‘consumes, and some is annnally transported to the neigh- 
Douring districts. The vineyards are extensive, yielding good 
‘wine, and much brandy is distilled from the grapes. The 
stock of cattle consists of 260,000 sheep, 10,800 black cat- 
le, 3100 horses, 8900 mules, 4700 asses, 11,900 goats, 
ind 15,200 swine; and its bees yield 3400 pounds of wax, 
and a proportionate but unascertained quantity of honey. 
According to Argnelles, the population was 97,370 persons, 
i 19,474 families. The number of houses inhabited was 
17875, and of those in ruins, 2413. ‘T'wo of the principal 
‘Tivers of the peninsula, the Ebro and the Duero, water 
this provinee.. The citics are Toro, Carrion, and Reynosa, 
the towns 82, the villages. 239, the hamlets 391. 
Toro, a city of Spain, the capital of the province of 


four hospitals, 1600 houses, and 7500 inhabitants, who sub- 
sist chiefly by the little rent which they draw from’ the 
soil that surrounds them. It -has nothing approaching to 
trade, except the domestic making of linen by each family 
for its own use. : 

TOROFF, a town of Hindustan, in the province of 
Bengal, seventy-seven miles north-east from Dacca. Long. 
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91.18. E. Lat. 24. 20. N. 

TORONTAL, a palatinate of the Austrian kingdom of 
Hungary, one of the three: divisions »which compose the 
Bannat of Temeswar. It extends over a plain, and is 2700 
square miles in compass. ‘T'wo thirds consist of arable land, 
and the rest of pasture, vineyards, and woods. It is watered 
by the Theiss, the Maros, and the Aranka, and their tribu- 
tary streams. It is a district highly productive of corn, and 
is Cultivated by colonists, who are mostly Germans or Bulga- 
rians, with eonsiderable skill and activity. The population 
consists of 214,500 persons. The chief town is Micklos, on 
the river Aranka. 

TOROPEZ, a city of Russia, in the. stadtholderate of 
Pfkow and in the province of Moscow, the capital of a 
circle of the same name. It stands on the ‘river Yoropa, 
and is 370 miles distant from St Petersburg. It is a place 
of’ considerable industry. Here are many tannerics; and 
large quantities of linen are made from the excellent flax 
and hemp produced in the neighbourhood. ‘Toropez is 
favourably situated for water communication by the Duna 
with Riga. It contains thirteen churches, two monasteries, 
1250 houses, and {3,500 inhabitants. Long. 31. 41. E. 
Lat. 56.29. 30. N. 

TORRE pr. Greco, a city of Italy, in the province 
of Naples. It stands on the sea-shore, at the foot of Mount 
Vesuvius, by whose irruptions it suffered very consider- 
ably in the years 1637, 1794, and 1801. The second of 
these irruptions nearly destroyed the whole of the houses 
and public buildings. ‘the depth of the lava was in some 
places twenty-five feet, so that the entrance to several 
houses is now in the second story. These events have not 
prevented the people from continuing to make it their resi- 
dence ; and it now contains upwards of 15,000 inhabitants, 
who are employed chiefly in the tunny, anchovy, and oyster 
fisheries. ‘There is also a coral manufactory, and some good 
wine is made from the vineyards. ee 

TORREFACTION, in Chemistry, is the roasting or 
scorching of a body by the fire, in order to discharge a part 
either unnecessary or hurtful in another operation. Sulphur 
is thus discharged from an ore before it can be wrought to 
advantage. ew 

TORRENT denotes a temporary stream of water fall- 
ing suddenly from mountains, where there have been great 
rains or an extraordinary melting of snow. am, 

TORRESVEDRAS, a town of Portugal, the capital o 
a corregimiento of the province of Estremadnra. It is one 
of the most ancient places of the kingdom, and is situated 
‘on a rising ground, at the foot of which is a small pellucid 
stream, called the Sisera. The town contains four churches, 
the same number cf convents and hospitals, and.a popula- 
tion of about 2500 persons, who are supplied with water from 
asmall but beautifnl marble aqueduct. Good wnie is made 
in the vicinity. It has been deemed a place of great im- 
portance in all the wars which from remote ages have vi- 
sited Portngal, but was peculiarly distinguished when the 
duke of Wellington held the command of the ‘allied armics. 
This place is about twenty-eight miles from Lisbon, on the 
road to Coimbra. From it there is an extensive chain of 
points, -some formed by nature, and others by art, stretch- 
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Torricelli ing from the town to the river Tagus, behind whieh the 


Hl 


duke ealleeted an army to await the enemy, who, with a 


Tortosa- force of vastly superior numbers, had driven him out of 


Spain. 

TORRICELLI, EvancE ist, an illustrious Italian ma- 
thematieian and philosopher, was born on the | 5th of October 
1608, It seems doubtful whether he was born at Modig- 
liana, a eountry-seat in Romagna, or at Pianealdoli, in the 
diocese of Imola. He was trained in Latin literature by 
his uncle, a monk of Faenza ; and after cultivating miathe- 
matical knowledge for some time without a master, he 
studied under Father Benediet Castelli, professor of ma- 
thematics at Rome. Having read Galileo’s dialogues, he 
composed a treatise on motion, on his principles... This re- 
commended him to the notice of Galileo, who took him home 
as an assistant; but Galileo died in three months after. 
He became professor of mathematics at Florence, and 
greatly improved the art of making telescopes and miero- 
scopes. But he is best known for discovering a method of 
ascertaining the weight of the atmosphere by quicksilver ; 
the barometer being called, from him, the Torrieellian 
tube. He published a volume entitled “ Opera Geome- 
trica.” Florent. 1644, 4to. He died in the year 1647. 

TORRINGTON, Great, a town in the hundred of 
Fremington and county of Devon, 197 miles from Lon- 
don. It is situated on the side of a hill, ina bleak district, 
was once a borough, and had a eastle, the rnins of which 
are still visible. There is amarket on Saturday. The in- 
habitants amounted in 1821 to 2538, and in 1831 to 3093. 

TORSHOK, a eity of European Russia, in the province 
of Moscow and government of T'wer. It is the eapital of 
a eircle of the same name, whieh comprehends forty- 
eight parishes, in which are 483 villages, with 78,800 in- 
habitants. The city is 334 miles from St Petersburg, stands 
on the river ‘l'werza, and contains twenty-three cliurches, 
a large bazaar, and 1850 houses, with 16,400 inhabitants, 
who are distinguished by the exeellenee of the leather whieh 
they fabricate, and by their taste in embroidery of boots and 
slippers with gold and silver thread from the markets of 
Turkey. They have also much trade in hemp and flax. 
Long. 34. 58. 10. E, Lat. 57, 2.9. N. 

TORTOLA, the principal of the Virgin Islands, is si- 
tuated in long. 64° 39’ west, and lat. 18° 20’ north. It is 
about twelve miles long from east to west, and on an ave- 
rage four miles wide. It eonsists of one mountain mass, 
running along the middle of the island in abrupt and irre- 
gular forms, whieh, on the west side of the island, rise 
above 1500 feet. The shores are indented with bays, har- 
bours, and ereeks, affording shelter and anehorage to a 
great extent of shipping. A great part of the interior eon- 
sists of large traets of waste land. Along the shore are a few 
tracts of flat ground, but the soil is thin and impoverished. 
The population amounted in 1835 to 7731. In 1836 the 
value of the exports was L.23,129, of which L.21,213 was 
for sugar and molasses. The imports were L.15,225, con- 
sisting chiefly of eorn and British manufaetures. 

TORTOISE-SHELL, the seales of the testaeeous ani- 
mal called a ¢oréoise, used in inlaying, and in various other 
works, See, Reprinia, genus Zestudo. 

TORTONA, a city of Italy, in the kingdom of Sardinia 
and province of Turin, the eapital of a distriet of the same 
name. It stands at the foot of the Apennines, on the river 
Scrivia. It is strongly fortified, and is defended by a citadel. 
‘It contains a eathedral, four parish churehes, eleven mo- 
nasteries, and three nunneries, with 8480 inhabitants, who 
make.silk goods, hosiery, hats, and leather, and trade with 
‘Genoa in corn, wine, andriee. Long.8.39.E. Lat. 44.56. N. 

TORTOSA, a city of Spain, which gives its name to 
the department on the south-west eorner of the province cf 
Catalonia., It stands on the bank of the river Ebro, about 
six leagues from its meuth. On that stream there is not 
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any upward navigation, owing to the falls of water at Xerta 
above the town. At Tortosa there is a passage acroy 
the river by a bridge of boats. It is strongly fortified 
and is defended by Fort St Blas, in the suburb, and bya 
strong citadel on a rocky height near it. The buildings ~ 
are in the antique style, and the streets very irregular, ]f 
is the seat of a bishop, and has a fine cathedral, and three || 
parish and ten eonventual ehurehes, together with an ee. | 
elesiastieal seminary. The inhabitants are about 16,700, || 
The adjacent distriet yields abundanee of the finest marbles 
and alabaster. One of the ehief articles of its ecommerce || 
is the liqnorice, which grows abundantly, and almost spon- || 
taneously. It requires 400 pounds weight of the root to | | 
make fifty pounds of the juice for the shops. When atten. | | 
tion is paid to the ‘eultivation, the produce is very great; | 
and the operation of digging it up prepares the ground for | 
a erop of wheat better than the practice of fallowing, 
There are in the eity several distilleries of. brandy, some 
manufactories of poreelain, and some of paper. ‘There are | 
also many persons occupied in the fisheries. Ships donot | 
approaeh very near Tortosa, but discharge or take im their 
cargoes at the village Amposta, where there is a canal 
whieh eommunieates with: Rapita and the port of Alf 
beyond the bar of the Ebro. There that river discharges 
itself into the sea by two months formed by the island of 
Buda, the eastern point of whieh is in long. 0. 55, E,and 
lat. 40. 43. 55. N. 

TORTURA, a small seaport of Palestine. In the times 
of Christianity it was erected into a bishopric, but has now 
dwindled into an inconsiderable village. It is fifteen miles 
south of Aere. | 

TORTURE, a violent pain inflieted on persons to force 
them to eonfess the erimes laid to their eharge, or as a 
punishment for erimes committed. 

TOSANLU, ariver of Asia Minor, the ancient Lycus, 
which rises in the mountains of Armenia, and after a course 
westward of about 200 miles, falls into the Jekil Irmak, 
about thirty miles north of Amasia. 

TOSSIA, a town of Asia Minor, situated on the Kisil 
Irmak, and on the route from Amasia to Constantinople, 
in a fine valley, produeing a considerable quantity of rice. 
Long. 34. 10. E. Lat. 40. 20. N. 

TOTNES, a town of the hundred of Coleridge, in the 
eounty of Devon, 195 miles fram London. It stands on 
the side and the top of a steep hill, at whose foot the river 
Dart flows. It is about twelve miles from the sea, but the 
tide flows up to the bridge, by whieh the river is connected 
with the suburb. It is a place of little trade. The church 
is a spacious building, with a lofty tower. ‘Totnes was once 
fortified, and was defended by a eastle, the remains of 
which are stil] visible. It is a eorporate town, coverned by 
a mayor and eleven couneillors, and returns two members 
to the House of Commons. There is a market on Satur- 
day, which is well supplied with every kind of provisions 
at cheap rates. The inhabitants amounted in 1821 to 3128, 
and in 1831 to 3442. 

TOTTENHAM, a large parish of the hundred of E¢- 
monton, in the county of Middlesex, five miles from Lon- 
don. It is on the great north road by Ware. _ It is chiefly 
the residence of persons connected with the metropolis, and | 
is a very pleasant retreat from the bustle of the eity. It’s 
divided into four wards, denominated Middle, Nether, High | 
Cross, and Wood Green. The inhabitants amounted in 1821 
to 5722, and in 1831 to 6937. 

TOUCH-NEEDLE, among assayers, refiners, &es litte | 
bars of gold, silver, and copper, eombined together, in all | 
the different proportions and degrees of mixture; the use | 
of which is to diseover the degree of purity of any piece 
gold or silver, by comparing the mark whieh it leaves on the 
touchstone with those of the bars. The metals usually te 
by the touchstone are gold, silver, and copper; either pute, 
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mixed by fusion with one another, in different degrees and 
proportions. In order to discover the purity or quantity of 
yaser metal in these various admixtures, when they are to 
ye examined they are compared with these needles, which 
‘re mixed in a known proportion, and prepared for this use. 
The metals of the needles, both pure and mixed, are all 
nade into laminz or plates, one twelfth of an inch broad, 
ynd of a faurth part of their lreadth in thickness, and an 
neh anda half long. These being thus prepared; a mark is 
‘be engraved on each, indicating its purity, or the nature 
ind quantity of the admixture. ‘The black rough marbles, 
he basaltes, or tle softer kinds of black pebbles, are the 
nost proper for touchstones. — 
_ The method of using the needles and stone is this. ‘The 
siece of mctal to be tried ought first to be wiped well with 
1 clean towel or picce of soft leather, that you may thc bet- 
‘ersee its truc colour; for from this alone an experienced 
aerson will in'some degree judge beforehand what the prin- 
sipal metal is, and how and with what debased. ‘Then 
shoose a convenient, not over large, part of the surface of 
the metal, and rub it several times very hardly and strongly 
igainst the touchstone, that in case a deceitful coat or 
srust should have bcen superinduced, it may be worn off by 
hat friction. This however is more readily done by a 
grindstone or smal] file. ‘Then wipe a flat and very clear 
yart of the touchstone, and rub against it, over and over, 
she just-mentioned part of the surface of the picce of metal, 
‘ill you have, on the flat surface of the stone, a thin me- 
allie crust, an inch Jong, and about an eighth of an inch 
road. This done, look out the necdle that seems most 
‘ike to the metal under trial; wipe the lower part of this 
needle very clean, and then rub it against the touchstone, 
4s you did the metal, by the side of the other line, and ina 
direction parallel to it. When this is done, if you find no 
differenee between the colours of the two marks made by 
our needle and the metal under trial, you may with great 
probability pronounce that metal and your needle to be of 
the same alloy, which is immediatcly known by the mark 
engraved on your needle. But if you find a difference be- 
ween the colour of the mark given by the metal and that 
by the needle you have tried, choose out another needle, 
either of a darker or lighter colour than the former, as the 
differenee of the tinge on the touchstone directs; and by 
ne or more trials of this kind you will be able to deter- 
brie which of your needles the metal answers, and thence 
what alloy it is of, by the mark of the needle; or else you 
will find that the alloy is extraordinary, and not to be de- 
termined by the comparison of your needles. 
TOUCHSTONE, a black, smooth, glossy stone, used to 
examine the purity of mctals. ‘The ancients called it lapis 
Lydius, the Lydian stone, from the name of the country 
whence it was originally brought. Any piece of pebble or 
black flint will answer the purposes of the best lapis Ly- 
dius. Even a piece of glass made rough with emery is 
used with success to distinguish true gold from such as is 
counterfeit, both by the metallic colour and the test of aqua- 
fortis. ‘The true touchstone is of a black colour, and is 
‘hot uncommon in many parts of the world. 
TOUL, an arrondissement of the department of the 
Meurthe, in France, extending over 463 square miles. It is 
divided into five cantons, and these into 119 communes; and 
in 1836 it contained 64,041 inhabitants. The chief city, of 
the same name, stands on a plain at the foot of hills covered 
with vines, and watcred by the river Mosclle. It is the seat 
of a bishop, has a finc Gothic cathedral and other three 
churches, a hospital, an arsenal, and some well-built bar- 
racks. It contained in the same year 7333 inhabitants, 
whose chief trade is in wine and brandy. Long. 5. 48. 13. 
E, Lat. 48. 40. 32. N. : 

TOULON, an arrondissement of the department of the 

ain France,-extending over 504 square miles. It 
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comprehends seven cantons, divided into 128 communes, 
having 99,012 inhabitants in 1836. The capital, of the 
same name, is one of the most complete naval arsenals 
belonging to France in the Mediterranean Sea. It has two 
good havens, one for the merchants and the other for the 
navy, with every convenience for the building and equip- 
ment of the largest ships. The entrance is good, and the 
port secure at all times. The entrance is protected by 
strong batteries, while scveral fortresses on the hills which 
surround the city campletely command every part of it, as 
well as the arsenals and harbours. These were found so 
effectual, that when one of them, the fortress of Malgua, was 
taken’ by the French, the British, who were in possession 
of the harbours, the city, and the arsenals, were under the 
necessity of abandoning them with the utmost expedition. 
The place is divided into the old and the new town. It 
has a fine square, a beautiful ‘town-hall, a Gothic cathedral 
with a magnificent portico, a theatre, and a palace for the 
intendant. The plain on which the city stands is fertile, 
and the hills that surround it are covered with vines, figs, 
capers, and olive trees, and yield abundance of fruits.. The 
trade, which is not very great, arises from some’ manufac- 
taries of silk, woollen goods, and soap. ‘Toulon has also 
some fisheries. In the year 1836 it contained 35,322 inha- 
bitants. Long. 5. 50. 21. E. Lat. 43. 7. 16. N. 
TOULOUSE, an arrondissement of the department of 
Upper Garonne, in France. It extends over 619 square 
miles, and is subdivided into twelve cantons and 185 com- 
munes, with a population in 1836 amounting to 159,064. 
Tou.ovse, a city of France, the ancient city of To- 
losa, latterly the capital of the old province of Lan- 
guedoc, and now the chief town both of the arrondisse- 
ment of the samc name, and of the department of Upper 
Garonne. It is situated in a fertile district on the banks 
of the river Garonne, which divides it into two equal 
parts, connected by a magnificent bridge, ‘after the ‘plan 
of Mansard, of seven archcs, 810 feet in length and seventy- 
two in breadth, on which is a triumphal arch. The city is 
surrounded by walls, which yield an agreeable promenade 
to the inhabitants, and, with the broad quays which extend 
along the banks of the river, give to it an imposing appear- 
ance. When under the sway of the Romans, and forming 
one of the principal settlements of the empire, this city was 
adorned by numcrous monuments; but in the course of 
ages these have been destroyed, and nothing now attests its 
former state but the remains of a small amphitheatre, and 
a single tomb in the cloister of the old church of the Angus- 
tines. In 1816 most of the buildings were more or Jess injur- 
ed by an explosion of a powder magazine. ‘The streets are 
narrow and crooked; brick buildings are too numerous ; 
and the squares, with the exception of St Cyprian, are de- 
ficient in regularity ; yet some of the edifices are to be ad- 
mired, more particularly that of the Hotel de Ville, called 
the Capitole, whose modern front is considered one of the 
finest in France. The principal institutions in the city 
are a well-frequented university, a school of medicine and 
surgery, a botanic garden and observatory, a public library, 
a school of artillery, an academy of fine arts with a collec- 
tion of paintings, various charitable institutions and reli- 
gious edifices, which, with the exception of one Protestant 
place of worship, belong to the Catholics. This ‘city is 
the head-quarters of a military division, the seat of the pre- 
fect, and of the courts of law for the department. There 
is less trade than the situation of the city and the popula- 
tion would lead a stranger to expect. It is chiefly con- 
fined to the agricultnral produce of the ncighbourheod, and 
the mannfacture, upon a small scale, of powder, snuff, bran- 
dy, starch, leather, pottery ware, cotton, silk, and’ woollen 
goods. There is alsoa royal cannon foundery, and’ yards 
for building vessels. In the vicinity there are many country: 
houses and gardens, belonging to the wealthier citizens; and 
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this circumstance gives Toulouse an air of cheerfulness 
and prosperity much more resembling an English than a 
French town. The population in 1836 amounted to 77,372. 
Long... 21. 16. E. Lat. 43.35. 36. N. * 

TOURNAGHAUT, a celebrated’ pass of the south of 
India, leading from the western coast, called the Concan, 
into the interior of that country. It is more rugged and 
steep, than that of Ambah. Long. 72. 25. E. Lat. 1%. 
AT. N. 

TOURNAMENT, a martial sport ar exercise which the 
ancient cavaliers used to perform, to show their bravery and 
address. It is derived from the French word towrner, i. e. 
“ to-turm round,” because, to be expert in these’ exercises, 
much agility both of horse and man was requisite. ‘The 
first, tournaments were only courses on horseback, in whieh 
the»cavaliers tilted at each othcr with canes in the manner 
of lances; and were distinguished from justs, which were 
courses Or careers, accompanied with attacks and combats 
with, blunted lances and swords... The prince who published 
the tournament, used to seud a king at arms, with a safe- 
conduct and a sword, to all the princes, knights, &e. sig- 
nifying that he intended a tournament and clashing of 
swords, in the presence of ladies and damsels ; which was 
the, usual formula of invitation. They first engaged man 
agaist man, and then troop against troop. After the com- 
bat, the judges allotted the prize to the best cavalier, and 
the, best striker of swords; and he was accordingly con- 

ducted with pomp to.the lady of the tournament, where, after 
thanking her very reverently, he saluted her, and likewise 
her, two attendants. 

These, tournaments formed the principal diversion of the 
thirteenth and fourteenth centuries. Munster says, it was 
Henry the Fowler, duke of Savoy, and afterwards emperor, 
who.died in,936, that first introduced them ; but it appears 
from the Chronicle of Tours, that the true inventor of this 
famous exhibition, at least in France, was one Geoffrey, lord 
of Preuilli, about the year 1066. Instances of them occur 
among the English in the reign of King Stephen, about the 
year 1140; but they were not much in use till Richard’s 
time, towards the year 1149. | After this period these di- 
versions were performed with extraordinary magnificence, in 
the Tiltyard near St James’s, Smithfield, and other places. 

The following is the account of a tournament, from Mait- 
land. King Richard II. designing to hold a tournament at 
London on the Sunday after Michaelmas, sent divers heralds 
to make proclamation of it in all the principal courts of 
Europe; and accordingly not a few princes, and great num- 
bers of the prime nobility, resorted hither from France, 
Germany, the Netherlands, &c. This solemnity began on 
Sunday afternoon, from the Tower of London, with a pom- 
pous cavalcade of sixty ladies, each leading an armed knight 
by a silver chain, being attended by their squires of honour ; 
and, passing through Cheapside, they rode to Smithfield, 
where the justs and tournements continued several days with 
a magnificent varicty of entertainments; on which occa- 
sion the king kept open house at the bishop of Londen’s 
palace for all persons of distinction, and every night con- 
cluded with a ball. 

At last, however, tournaments were found to be produc- 
tive of bad effects, and the occasions of several fatal 
misfortunes; as in the instance of Henry IL. of France, 
and of the tilt exhibited at Chalons, which, from the num- 
bers killed on both sides, was cailed the little war of Cha- 
fons. These and other inconveniences, resulting from such 
dangerous pastimes, gave the popes occasion to forbid them, 
and the princes of Eyrope gradually concurred in discourag- 
ing and suppressing them. 

LOURNAY, an arrondissement of the province of Hen- 
negau, in the Netherlands, comprel ending eleven cantons, 
divided into 142 communes, containing 198,900 inhabitants. 
The capital is the city of the same name. It is the seat 


Ti OU 
of a bishop, who has a fine cathedral with fonr towers; 
under his direction there is an ecclesiastical seminar 
well as several churches. Tournay is situated on the 
Scheldt, by which it is divided into two parts. It is, 
rounded with walls, and has extensive suburbs. It 
the most part well built, contains 2800 houses, and 2 
inhabitants. It is a place of great celebrity for its may 
factures, for some of which ‘there are very large est 
lishments. One of the most extensive is that for mal 
carpets; and others for printing calicoes rival it. 
every kind of cotton gcods is made, and each step 
process, from spinning in mills to the bleaching and fh 
ing, is performed. Besides piece-goods, ‘there are § 
manufactures of porcelain and of ‘bronze articles. Ty 
vicinity excellent stone abounds. Long. 3. 56. 58) E, 
50. 26. 20. N. A 

TOURNEFORT, Josepu Pitron psx, a famous bot 
nist, was born at Aix in Provence on the 5th of June] 

He studied in the College of the Jesuits at Aix, and 
father destined him for the church. He accordingly ¢ 
menced his theological studies; but he felt a very 
passion for the study of botany, and the death of his 
in 1677 left him more at liberty to gratify his own in 
tions. He wandered over the mountains of Daup 
Savoy, Catalonia, the Pyrenees,'and the Alps, in ses 
new specics of plants, which he collected with much f 
and danger. In1679 he repaired to Montpellier, wher 
continued for two years to prosecute the study of me 
He made a botanical excursion to Spain in 168], and 4 
wards returned to the university.. Having taken the d 
of M. D. at Ovange, he returned to his native city, w 
however he did not long remain. In 1683, his reputa 
procured him the appointment of professor of botany ind 
king’s garden; and by the king’s order he travelled | 

Spain, Portugal, Holland, and England, where he made pro 
digious collections of plants. In’ 1698 he was receiver 
M. D. in the university of Paris.. In obedience toa 
order, he proceeded in 1760 to the isles of the Archip 
the coasts of the Black Sea, Bithynia, Pontus, Cappa 
Armenia, and Georgia; making observations on nat 
history at large, ancient and modern geography, rel 

manners, and commerce. In this learned voyage he s 
three years, and then resuming his professien, was 
professor of physic in the Royal College. He died in 
sequence of an accidental bruise of his breast by a catt- 
wheel, which brought on a spitting of blood and hydrotho- 
rax, that proved fatal en the 28th of November 1708, 

Tournefort produced various works, of which we 
only enumerate the most considerable. “ Elémens de Bo- 
tanique, ou Methode pour connaitre les Plantes.” Paris, 
1694, 3 tom. 8vo. This work he enlarged, and published 
in Latin, under the title of “ Institutiones Rei Herbariz, 
sive Elementa Botanices.” Paris. 1700, 8 tom. 4to. “ His- — 
toire des Plantes qui naissent aux environs de Paris, avec 
leur Usage dans la Médecine.” Paris, 1698, 12mo. In 
1725, an edition of this work was published by Bernard de 
Jussieu in 2 vols. 12mo; and in 1732 an English transla- 
tion by Martyn in 2 vols. Svo. “ Relation dun Voyage 
du Levant, contenant Histoire ancienne et moderne de. 
plusieurs Isles d’Archipel, de Constantinople,” &c. Paris, 
1717, 2 tom. 4to. Bernier was the editor of his posthu- 
mous “ Traité de la Matiére Médicale; et Histoire et 
PUsage des Médicaments, et leur Analyse chimique.” Pa- 
ris, 1717, 2 tom. !2mo. 

TOURNIQUET, in Surgery, an instrument formed 
with screws, for compressing any part with rollers, &c. for 
the purpose of stopping hemorrhages. . 

TOURNON, an arrondissement of the department ofthe 
Ardeéche, in France, extending over 719 square miles. It 
comprehends eleven cantons and 124 communes, with 
184,569 inhabitants in 1836. ‘Lhe capital is the city of the 
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bank of the Rhone, where the Doux falls into that 
In 1836 it contained 4174 inhabitants, employed in 
woollen, and trading in silk obtained near them. 
wong. 4. 40. E. Lat. 45. 6. N. 

TOURNUS, a city of France, in the department of the 
aone and Loire, and arrondissement of Macon. It is finely 
ted on arising ground on the banks of the Saone, over 
hich is. a new bridge of fifteen arches. In 1836 it had a 
ppulation of 5314: persons, who carry on considerable trade 
} wine, corn, and wood, ) 
‘TOURS, a city of France, in the department of the In- 
e and Loire, of which, as well as of the arrondissement 
“its own name, it is the capital. ‘The arrondissement is 
37 square miles in extent, and eomprehends ten cantons 
1d 127 communes, with 151,119 inhabitants in 1836. VThe 
ty stands on a well-cultivated plain on the left bank of the 
oire, over which is a stone bridge 1340 feet. in length. 
ours is a place of great antiquity, and is connected with 
any historical recollections,. It is surrounded with ancient 
Ils, which now form a promenade, encompassed by beau- 
ul gardens, converted from what were at one time the 
jtches. ‘The high strect leading from the bridge is a pic- 
resque mass of buildings. The cathedral is a fine Gothic 
ilding, with a beautiful portico surmounted by two towers. 
e palace of the arehbishop is also a remarkable building. 
iere are in all fifteen churches.. It was before the revo- 
ion one of the chief seats of the silk manufacture, and 
ly seeond to Lyon; but that has given place in some mea- 
etothe making of woollen goods. ‘There are several tan- 
ries, and also distilleries for making brandy. The coun- 
around is of great fertility, provisions are abundant and 
zap, and the wine good. In 1836 the population amount- 
to 26,669 persons. Long..U. 36. 27. LE. Lat, 47. 23. 


TOWCESTER, a town in the hundred of the same 
me, in the county of Northampton, sixty miles from Lon- 
n. It stands on the banks of the river Weedon, and was 
merly a place of great repute. It has now only a little 
de in making lace, and what arises from its being on the 
at north-west road. There isa well-supplied market on 
esday, In 1821 the inhabitants amounted to 2554, and 
H1S3! to 2671. 

TOWNSHEND Istanp, on the east coast of New Hol- 
hd, which Captain Cook thought to belong to the mainland ; 
it was ascertained to be an island by Captain Flinders. 
Ong. ofthe cape, 159. 29. E. Lat. 22. 13. S. 

TOWYN, a town of North Wales, in the county of Me- 
neth, on a river of the same name, 217 miles from Lon- 
and eleven from Barmouth. The country around it 
Wery fertile, and the parish is very extensive. ‘The annual 
“ue of the landed property in it was estimated, under the 
essment of 1815 to the property-tax, at L.10,570. ‘The 
Wage, though built of coarse stone, is respectable, and of 
Fe years has been mueli frequented by sea-bathers. In the 
furch-yard is a huge pillar, supposed to have been ercet- 
(toa Saint Cadavan. In 1821 the population amounted 
12369, and in 1831 to 2694. 

TRADITION, something handed down from one gene- 
lion to ancther without being written. Thus the Jews 
Ptended, that besides their written law contained in the 
"d Testament, Moses had delivered an oral law, which had 
fon conveyed down from father to son; and thus the Ro- 
n Catholies are said to valuc partiewlar doctrines sup- 
fed to have descended from the apostolic times by tradi- 


D. 
TRAFALGAR, a cape on the coast of Spain, just with- 
‘ the Straits of Gibraltar, and opposite to Cape Esparte 
the Airiean shore. It was called by the ancients the 
montery of Juno. It is in latitude 36° 10’ 15" north, and 
gitude 6° 1’ 30” west. It is not high, but may be known 
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sharp eorncrs or angles, near to which is a round: tower. 
To the castward of this flat the land is very uneven, and 
indeed mountainous. This. spot is remarkable from ‘the 
great naval victory achieved near it on the 21st October 
18005. Ul galt 
TRAGEDY, a dramatic poem, representing some signal 
action performed by illustrious persons, which has frequent- 
ly a fatal issue or termination. Sce Drama and Porrry. 
TRAGI-COMEDY, a-dramatie piece, partaking’ both 
of the nature of tragedy and comedy; in which a mixture 
of merry and serious) events is admitted. mi 
TRATTOR’S Istanp, in the Pacific Ocean, discovered 
by Le Mair and Schouten) in 1616.\ Long. 173. 48. W. 
Lat. 15.55. N. There is also.a cluster of iskants of ‘the! sane 
name on the coast of New: Guinea. Lions. 137) E: Lat. 
a AY ails on 
TRALEE, a borough and the chief town-of the county 
of Kerry, distant from Dublin, by way of Limerick ‘and 
Castle Island, 144 miles. It is situated ‘upon ‘the! river 
Lee, which here falls into Tralee Bay, after passing throngh 
the flat. and fertile tract of land which. stretelies' along its 
shore. The town consists of two streets upwards of! a file 
in length, broken by a. square in the centre, from “which 
diverge several regular: and well-planned cross’ streets, 
Many of the houses are well built, and inhabited by a ré+ 
spectable class of individuals; but there are’ many inferior 
houses and mud-huts interspersed throughont, and extend- 
ing along the suburbs. It has’ several public’ buildings, 
namely, the court-house, county prison, infirmary, a hand- 
some modern chureb, two lioman Catholie chapels, and 
several dissenting miecting-houses, and a barrack capable 
of containing 600 men, ‘Tralee has of late years been 
very considerably. improved, and the export ‘and import 
trade has greatly increased... The number of vessels which 
entered its creek. in 1838. amonnted to eighty-four, hav- 
ing a tonnage of 6092, and cargoes: valued ‘at L.60,920: 
Those that eleared: outwards in the same year amounted 
to 119, with a tonnage of 9512, and cargocs valued ‘at 
L.95,120. ‘The town is conneeted with the sea by means 
of a ship-canal recently opened; but as yet the principal 
shipping load and discharge their cargoes at Blennerville, 
about one wile and a quarter below the town. © Tralee is 
governed by a provost and twelve free burgesses; who, 
with the qualified inhabitants, return a member to parlia- 
ment. The population in 1631 amounted to 9568. 
TRALLIANUS, Anrexanper, or Alexander of Tralles, 
a medical writer, was a‘ native of Tralles, a city of Lydia, 
and lived about the middle of the sixth century. Heis the 
author of a work, divided:into twelve books, in which he 
treats of distempers as they occur from head to foot. © “He 
was the first that opened the jugular vein, and’ that nséd 
cantharides as a blister for the gout. Though he appears 
ou the whole to have been a rational physician, yet there 
are passages in his writings that savour of’ enthusiasm ‘and 
superstition. Dr Freind, in his History of Physick, styles 
him one of the most valuable authors since the time of Tip- 
pocrates. See likewise Dr Milward’s “ Trallianus’ Revit 
viseens; or, an Account of Alexander Trallian, one’ of the 
Greek writers that flourished after Galen; being a supple- 
ment to Dr Freind’s History of Physick.” Lond. 1734, 8vo. 
The Greek text of his principal work was first published by 
Jac. Goupylus, Lutet. 1548, fol. It was reprinted, and was 
then accompanied with a Latin version by Jo: Guinterius, 
Basil. 1556, 8vo. He is likewise the author of an epistle 
on worms, “ De Lumbricis ;? whieh was published, in Greek 
and Latin, by Mercurialis in his “ Variee Lectiones,” Venét. 
1570, Ato. artes 
TRAMORE, a small. straggling, but handsome town; fn 
the county of Waterford, eighty-three miles from’ Dublin. 
It is situated at the western extremity of the bay- of the 


343 


name, situated on the side of a hill rising from the byits remarkable figure, being flat, and terminating with two Tragedy 


Tramore. 
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as that the quills may go into each other ; then uns 
quill that goes down into the second dog’s jugular v 


also that coming out of the other dog’s artery; and 
help of two or three other quills put into each other, as the 


344. T RA 


Tranent same name, and contains many excellent private houses 
an P and villas. Jt is much frequented during the bathing sea- 
ero by the inhabitants of Waterford and the adjoining 
sion of a aoe ot ‘ ; 29 

country. The population in 1831 was 2224, 


TRANENT. a market-town in the county of Hadding- 
ton, nine miles and a half from Edinburgh. It consists of 
one long street, throngh which the principal road to Ber- 
wick passes, and several minor by-strects, to none of whieh 
can be given the praise of being either handsome or clean. 
The honses are chiefly inhabited by colliers, who are cm- 
ployed in the extensive mines which have been worked here 
for several centuries. There is a weekly market for grain. 
The population of the town and parish in 1631 amounted to 
3620. 

TRANI, a city of Italy, in the Neapolitan province of 

Bari, the capital of the district of the ancient Puglia. It 
stands on the sea-shiore, is walled, and is defended by a castle. 
It is the seat of an archbishop, with a fine Gothic cathedral, 
said to have been crected by the Normans. It is well built 
of excellent stone, has a spacious market-place, several 
churches, ten monasteries, and 13,780 inhabitants. The 
harbour is shallow, and only visited by coasting vessels. 
The wine and figs produced in the neighbourhood are good, 
and form the chief trade. 
_ TRANQUEBAR, a small seaport of the south of India, 
in the provinee of the Carnatic and district of Tanjore, situ~ 
ated at one of the mouths of the Cavery river. It was formerly 
a village belonging to the rajah of Tanjore, from whom it 
was purchased by the Danes in 1616. Here they erected 
the fort of Dansborg, to which population and commerce 
were soon attracted by the protection derived from the 
Danish flag, and by the correct condnct of the company’s 
servants. ‘Lhe company however did not prosper; and 
in 1624 they surrendered their charter and property to 
the king of Denmark, in payment of a debt owing to 
him. The revenues however continued, under frugal ma- 
nagement, to defray all the expenses ; and while Denmark 
remained neutral, the merchants here profited greatly by 
lending their names during the war to cover British pro- 
perty. In 1807, when the war commenced with Great 
Britain, the Danes were deprived of this with all their other 
settlenients, which were however restored to them on the 
concinsion of a general peace. 

TRANSCENDENTAL, or TRANSCENDENT, something 
elevated, or raised above other things; which passes and 
transcends their nature. 

TRANSFUSION oF Buioop. an operation by which it 
has been imagined that the age of animals may be renewed. 
The method of transfusing Dr Lower gives us to the fol- 
lowing effect. Take up the carotid artery of the dog, or 
other animal, whose blood is to be transfused into another 
of the same, or a different kind: separatc it from the nerve 
of the eighth pair, and lay it bare above an inch. Make a 
strong ligature on the upper part of the artery ; and an inch 
nearer the heart another ligature with a running knot, to 
be loosened and fastened as occasion requires. Draw two 
threads between the two ligatures, open the artery, put in 
a quill, and tie up the artery again upon the quill by the 
two threads, and stop the quill by a stick. ‘hen make bare 
the jugular vein of the other animal for about an inch and 
a half in length, and at each end make a ligature with a 
running knot; and in the space between the two knots draw 
under the veins two threads, as in the other. Open the 
vein, and put into it two quills, one into the descending 
part of the vein, to receive the blood from the other dog, 
and carry it to the heart; the other quill put into the other 
part of the jugular, towards the head, through which the 
second animal’s own blood is to run into dishes. ‘The quills 
being tied fast, stop them up with sticks till there be occa- 
sion toopen them. ‘Things being thus disposed, fasten the 
dogs on their sides towards one another, in such a manner 


shall be occasion, insert them into one another. Th 
the running knots, and immediately the blood runs throug 
the quills as through an artery, very impetuously. As the 
blood runs into the dog, unstop the quill in the upper part 
of his jugular, for his own blood to run out at, though not 
constantly, but ag you perceive him able to bear it, till the 
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other dog begins to cry and faint, and at last die. Lag: 
take both quills out of the jugular, tie the running knot fast, 
and cut the vein asunder, and sew up the skin: the dog 
thus dismissed, will run away as if nothing ailed him, 
In the Philosophical ‘Transactions we have accounts of — 
the success of various transfusions practised at Lond 
Paris, in Italy, &c. Sir Edmund King transfused forty-ning 
ounces of blood out of a ealf into a sheep; the sheep, after 
the operation, appearing as well and as strong as before, 
M. Denis transfused the blood of three calves into three 
dogs, which all continued brisk, and ate as well as before, 
‘The same person transfiised the blood of four wethers into 
a horse twenty-six years old, which thence received much 
strength, and a more than ordinary appetite. Soon after 
this operation was introduced at Paris, viz. in 1667 and 
1668, M. Denis performed it on five human subjects, two 
of whom recovered of disorders under which they laboured; 
one being in pertect health suffered no inconvenience from 
it; and two persons who were ill, and submitted to the 
operation, died; in consequence of which the magistrates 
issned an order, prohibiting the transfusion on human 
bodies, under pain of imprisonment. Mr John Hunter, we 
arc told, made many ingenious experiments to determine 
the effects of transfusing blood, some of which are sufficient 
to attract attention. But whether such experiments can 
ever be made with safety on the human body, is a point not 
easily determined. 
TRANSIENT Notes, or Passing Notes, See Music, 
TRANSITION, or Moputation, in JZusic. See Music. 
TRANSITIVE, in Grammar, an epithet applied tosuch 
verbs as signify an action which passes from the subject that |] 
does it, to or upon another subject which receives it. Un- || 
der the head of’ verbs transitive come what we usually call 
verbs active and passive; other verbs, whose action does. 
not pass out of themselves, are called meuter. 
TRANSLATION, the act of transferring or removing | 
a thing from one place to another ; as we say, the transla | 
tion of a bishop’s see, a council, a seat of justice, &c. | 
TRANSLATION is also used for the version of a book or 
writing out of one language into another. The principles 
of translation have been clearly and accurately laid down 
by Dr Campbell of Aberdeen in his invaluable Preliminary ) 
Dissertations to his translation of the Gospels. The fun | 
damental rules which he establishes are three: 1. That 
the translation should give a complete transcript of the 
ideas of the original; 2. that the style and manner of 
the original should be preserved in the translation; 3. that | 
the translation should have all the ease of original compos 
tion. The rules deducible from these general laws are x 
plained and illustrated with much judgment and taste ™ 
an Essay on the Principles of Translation, by the late Lord 
Woodhouselee ; of which the third edition was published at 
Edinburgh in the year 1813. 
TRANSMIGRATILON, the removal or translation ofa | 
whole people into another country, by, the power of 
conqueror. il 
TRANSMIGRATION is particularly used for the passage of | 
the soul out of one body into another. 
TRANSMUTATION, the act of changing one sub- 
stance into another. 
TRANSMUTATION, in alchemy, denotes the 
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js inferior metals into gold or silver. This is also called 
rand operation effected with the philosopher's stone. 

TRANSOMS, in a ship, certain beams or timbers ex- 
ded across the stern-post of a ship, to fortify her after- 
t, and give it the figure most suitable to the service for 
ich she is calculated. 

TRANSPARENCY, in Physics, a quality in certain 
dies, by which they give passage to the rays of light : in 
«ntradistnetion to opacity, or that quality of bodies which 
xders them impervious to the rays of light. 

(PRANSPOS! LION, in Grammar, a disturbing or dis- 
ating the words of a discourse, or a changing their na- 
tal order of construction, to please the car, by rendering 


/PRaxsposition, in iMusic, the removal of a piece of 
sic, either in writing or in performing it, into a key 
ther or lower than the original one. For the principle 
his, sec Music, p. 610. 

VWRANSUBSTANTIATION, in Theology, the conver- 
vor change of the substance of the bread and wine in the 
rharist, into the body and blood of Jesus Christ; which 
} Romish church supposes to be wrought by the consecra- 
of the pric st. 

WRANSVERSE, something that goes across another 
in corner to corner. ‘Thus bends and bars in heraldry are 
nsverse pieces or bearings ; the diagonals of a parallelo- 
im or a square are transverse lines. 

“RANSYLVANIA, an extensive province of the Aus- 
m empire, on the eastern side towards the ‘Turkish domi- 

s. Inthe German language it is called Siebenbiirgen, 
in the seven towers or fortresses by which it was formerly 
lected against attacks from the Ottoman power. Its Latin 
ne, Pransylvania, was derived from its local position beyond 
Carpathian Mountains, as part of the ancient Dacia... In 
{ennmeration of the Austrian dominions it is usually de- 
inated a principality. From the 5th century downwards, 
las but thinly peopled, and was ruled by various chiefs 
tribes. In the year 1004, it was subdued by Stephen 
First, king of Hungary, who formed it into an Hunga- 
province, and divided and governed it by waiwodes or 
tholders. In 1536, the waiwode John Zapolya, after a 
with one of his rivals for the dignity, obtained for him- 

by a treaty with the emperor Ferdinand the First, 
rank and authority of an independent sovereign prince. 
his period the ‘Turkish government interfered mich in 
jaffairs of the principality, which encouraged the princes 
he house of Zapolya, and afterwards the house of Batori, 
succeeded. Among the princes of the latter family, 
Hilem Gabor and George Rakotzy were mostly dis- 
Huished by their animosity to the house of Austria, and the 
slate resistance which they made to its authority. At 
‘th, in 1689, the emperor Leopold the First completely 
juered Siebenbiirgen, and concluded, ten years after, a 
Me at Carlowitz with the Turks, by which the sove- 
taty of the emperor, in his character of king of Hungary, 
guaranteed; but the princely family were secured in 

t possession of subordinate authority. That house be- 
he extinet by the death of Prince Michael Aspasi in 1713, 
$y the sole power feli into the hands of Austria. Maria 
Presa raised the district to the more elevated rank of a 
ind principality in 1765. 

‘his principality extends in latitude from 45° 33’ 55” to 
23773", and in longitude from 22° 40' 44” to 25° 57’ 40", 
fy comprehends ahout 24,420 square English miles. It is 
binded on the north by Hungary, on the north-east by 
Hzowina, on the east by Moldavia, on the south by Wal- 
‘ia, and on the west by Hungary. 

8 an elevated district, in which are ta be found the 
“ees ot the great rivers that ren to the Black Sea. 
© Carpathian range of mountains, in the form of a half 
pn, ahnost encompasses the whole province, sending out 
(OL. XXL 
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face. The valleys between these spurs vary in extent, but 
for the most part are highly productive when moderatcly 
cultivated. ‘The highest points of the Carpathians within the 
principality are, the Butshetsch, 8160 feet, the Reticzat, 
7800 feet, and the Szurul, 7126 feet, above the level of the 
Black Sea. ‘The tops of these mountains are commonly 
clothed with snow till July. Their sides are well covered 
with woeds to the height of abont 5000 feet, when the 
power of vegetation begins to dectine, and soon disappears, 
leaving the summits quite bare and naked. Among these 
elevations are some most extraordinary natural clefts and 
grottos, which invite and reward the attention and exami- 
nation of the traveller. 

The inhabitants of this province are of no less than thir- 
teen distinct tribes, according to their origin. The three 
most distinguished of these classes are called wnitcd (mniti). 
They are the Hungarians, the Szecklers, and the Saxons ; 
which last were brought from the parts of Germany then 
called Saxony, near to Liege, Luxembourg, and ‘Treves, in 
1143, by king Seysa the Second. Tire land is divided among 
these three nations thus. The Hungarians are in the western 
division, which extends over one half of the land, and contains 
rather more than half the population, and is divided into eleven 
gespanscha!ts or waiwodeships. The land of the Szeckler 
is the least; it is thinly peopled, and is subdivided into five 
bailiwicks. ‘ihe land of the Saxons is both on the north 
and the south side of the province, and is the best cultivated 
as well as the most densely inhabited, and comprises eleven 
bailiwicks. The remainder of the nation are denominated 
by their description Tolerat?, consisting of Wallachians, 
Greeks, Armenians, Moravians, Poles, Russians, Bulgarians, 
Servians, Jews, and Gipsies. These last are called Pha- 


rohniens, as coming from Egypt, or supposed to have come 


from thence. Maria Theresa tried to acenstom these people 
to the practices of civilized society; but her efforts, as well 
as those of her successors, have had but little effect, as they 
continue averse to agricultural labour, and indeed to any 
fixed course of life. ‘The Wallachians are the most numer- 
ous of these tolerated tribes. The richer part of them 
have acquired landed estates, but the lower classes are 
very ignorant, idle, and filthy. The Armenians and the 
Greeks devote themselves chiefly to traffick. Among all 
these tribes the Saxons are the most active and orderly. 
Their villages and dwellings are well built, and everywhere 
show prosperity and purity of morals. Their written lan- 
guage is the High German, but they speak, or at least have 
the pronunciation, of the Platt Deuweh. Inthe districts in- 
habited by this race, corn, wine, and culinary vegetables are 
produced, as well as garden flowers. In the citics of Kron- 
stadt and Hermanstaidt, they are the chief conductors of the 
manufacturing establishments. The religion of the princi- 
pality is various; and there is a degree of obscurity in the 
statistical account, which renders any estimate of their rela- 
tive numbers so very uncertain that only an approxima- 
tion can be obtained. There are four established (privi- 
legirte) religious sects. The Roman Catholics, who amount 
to about 150,00U, have a bishop and other dignitaries, and 
forty convents. With them are joined what are called the 
United Greeks, who to a settled point are Catholics: and 
with them may be classed most of the Armenians. These 
have also a bishop, several dignitaries, and convents, and the 
number of them is estimated at 240,000, thus making the 
whele of the Catholics 390,000. The Reformed er Calvi- 
nist Church consists of about 300,000 persons, under a su- 
perintendent and two archdeacons, with 587 pastors. ‘The 
Lutheran Church is calculated to nnmber 250,060 souls ; 
having a superintendent, fourteen deacons, and 286 pastors. 
‘The Unitarians or Socinians are mostly refugees from Po- 
land, who were received into this province when perse- 
cuted in their native country, where they were joined by 
2 Xx 
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spurs from it on both sides, which fill almost the whole sur- Transylva- 
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'Transylva- some of the Szecklers, and a few others. Their numbers are 


nia. 


i 110 churches and fifty-four chapcls. 


said not to exceed 40,000 persons; but they have a bishop, 
Each of these sects has 
its established institutions for education. Thus the Ca- 
tholics have a college at Clausenburg, and lyceums or gram- 
mar schools at Karlsburg, Maros, Basarhely, Udvarhely, 
and Hermanstadt; the Protestants have colleges at Nagy- 
Ienyed, Maros, Clausenburg, Vasarhely, and Broos; the 
Lutherans have colleges in Hermanstadt, in Mediaset, Schas- 
burg, and Bisztritz; and the Unitarians have a college at 
Clausburg, and gymnasiums at Thorenburg and at Her- 
manstadt. Besides these established religious sects, there 
:s one whose adherents are more numerous than all the 
others together, which is tolerated, but not privileged. These 
ave the Greeks who believe the doctrines of the pure 
church of their name, under the patriarch of Constantinople. 
They consist of Wallachians, Bulgarians, Greeks, and the 
Gypsies. ‘They have an archbishop, twenty-nine archdea- 
cons, and 991 churches, but no institutions for education. 
They consist of the lowest class of labourers both in agri- 
culture and in mining. 

The greatest export of agricultural produce is that of to- 
bacco, of which much is grown of a quality highly admir- 
ed. ‘The breeding of horses is an extensive pursuit, in 
which the Gypsies are said to be very skilful. The breed 
most common is of slight make, but very agile, strong, and 
capable of enduring labour. Most of the gentry support 
establishments to improve the brced of horses. The sheep 
have coarse wool, and no improvement has been recently 
introduced by fine-woolled rams. The cows are nume- 
yous, and afford good butter and cheesc, and furnish oxen 
for the ploughs. As much flax and hemp are raised as 
is required by the inhabitants to supply the cloths and 
furniture made of those substances, which are spun in all 
the houses, and converted into cloth by itinerant weavers. 
The mines are a great source of wealth, and furnish the 
chief occupation to the poorer classes. ‘The salt-mines are a 
part of that vast vein of rock-salt which commences in Wal- 
lachia, and extends to Wieliczka in Poland. From six shafts 
are annually extracted 1,000,000 quintals of this substance, 
of which nearly three fourths are sent to the provinces of 
Hungary, and to the Bannat. The other mines are those of 
gold and silver, yielding, of the former nearly 20,000, and 
of the latter 40,000 ounces yearly. The copper-mines 
yield about 3000 quintals, those of lead 2500 quintals, and 
those of iron 70,000 quintals. Besides thesc, sixty quin- 
tals of quicksilver are prepared. Much of the gold is obtain- 
ed by washing the sand of the rivers, a labour in which the 
Gypsies excel. The proprietors and dircctors of the mines 
are for the most part Germans. It is an aristocratic coun- 
try, like Hungary, and, as there, the nobility are exempt 
from many of the taxes; and the higher clergy of the esta- 
blished sects are considered as noble, but not the monks or 
pastors. ‘The nobles form the legislative assembly, but can 
enter into no affairs but such as are suggested by the prince. 
With his approval, the laws may be amended or repealed, 
or new laws made. The prince has the sole power of mak- 
ing peace or war, of coining money, of conferring clerical 
dienities, and of granting dispensations for marriages, and is 
the heir of the landed property of all families that become 
extinct. Appeals may be made from the courts of law in 
Siebenbiirgen, as in Hungary, to the high court of chancery, 
which sits at Vienna. ‘The emperor, as prince, derives an 
income of 1..130,000 from taxes and tithes on minerals and 
salt, and, besides, has the hereditary land revenues, and 
from the whole draws annually the sum of nearly L.500,000. 
According to the last calculation, at the end of the year 
1836, the whole population amounted to about 2,250,000 
persons. The principal cities, with their population, were, 

Kronstadt, or, in Hungarian, Kruhnen.....30,000 
Klausenburg or Kolosvar............0s0s06+6. 20-000 
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Hermanstadt..........- oe Fae, a a »-. 16,0 
Thorenberg or Thordaz..........seccceseeee TO 
Strasburg or Nagy-Hnyed ........++..+++0000 
Garlsburg:..v... vats RR. a. noe 
Schasburg......+.... (aie wre eee a 6,000. 
Wiediagen ..0.0-.5 WE ak «oe 5,000 
Mullenbach®.?. ce: Pent. ® ae ve. 5,000 


On the borders of this principality, as on the other fron. 
tiers of the Austrian dominions that are in contact with the 
Turks, there are what are called military colonies. 
consist of soldiers who are furnished with houses and 
farms, which they cultivate for their maintenance, 
no pay, but the land rent-free. They are armed and cloth. 
ed by the government, and being regimented, are always 
prepared to repel any insult from their neighbours, and to 
suppress any kind of disturbance. The colonists on the 
Sicbenbiirgen boundary compose five regiments, four of 
which are infantry, and one hussars. The staff of each te. 
giment has its head-quarters fixed at cne of the small town 
on the frontier. The whole number of these colonists, in- 
cluding wives, children, and dependants, with colonists dis- 
charged from the service from age or other causes, is esti- 
mated at 135,009 persons. They form an active and eco- 
nomical militia-ferce. 

TRAPANI, a city of the island of Sicily, in the pr- 
vince of Mazzara, the capital of an intendancy of the same 
name. It stands on a long and low isthmus, on the sea 
shore, in a healthy spot. It is surrounded with walls, and 
defended by a strong castle. Trapani contains forty-two 
churclics and monasteries, several hospitals, and a seminary 
or college, with 4356 dwellings, and 24,359 inhabitants 
The chief occupations are the tunny and the anchovy fish 
eries, working in coral and marble, making soap, oil, and 
salt, and shipping corn. ‘The harbour is good and safe,and 
is protected by a mole. Long. 12. 30. 18. E. Lat. 38.1 
SSyN: 

TRAPEZIUM, in Geometry, a plane figure contained 
under four unequal right lines. 

TRAS tos Moxres, one of the provinces into which 
the kingdom of Portugal is divided. It receives the name 
from its situation beyond the monntain which divides i 
from the province of Beyra, in the sanie kingdom. On the 
northern frontier it is bounded by Galicia, and on the eas! 
ern by Leon in Spain. Its extent is 455 square leagues 
and its population 318,665 souls. 

TRAU, a city of the Austrian province of Dalmatia, i 
the circle of Spalatro. It stands ou an island, and is con 
nected by a bridge on one side with the mainland, and b 
another on the opposite side with the island Bua. It) 
about eight leagues south of Sabenico; and the county 
around it is highly fertile, producing abundance of com 
wine, figs, almonds, and oil, and some wool and cheese. 
is the seat of a bishop, who has a palace and a cathedr 
Trau contains several othcr churches, and 6300 inhabitants 
partly occupied in the fishery. ‘The harbour is secure fo 
small vessels. The steeple of the cathedral is in long: le 
15. 10. E. and lat. 43. 30. 57. N. 

TRAVALLA, a seaport on the west coast of the islan 
of Celebes, containing 200 inhabitants, and carrying on al] 
inconsiderable trade. Lat. 1. 10. 8. 

TRAVANCORE, a province situated at the south-wes 
extremity of Hindustan, between the eighth and tenth de} 
grees of north latitude. It is bounded on the north by thy) 
territories of the Cochin rajah; on the south and west 
the sea; and on the east by a range of woody mountain’) 
by which it is divided from the British district of Tinne 
velly. It is estimated to extend 140 miles in length >) 
forty in average breadth. The country possesses a diVer 
sified surface, and exhibits in the vicinity of the mountal?) 
a varied scene of hill and dalc, with winding streams whl | 
flow from the hills, and give to the valleys a perpetual ve" 
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sJure. The mountains are covered with lofty forests, which 
mhanee the grandcur of the scene, and which produce pep- 
yer, cardamoms, cassia, frankincense, and other aromatic 
‘sums. These woods afford ample cover for the wild ani- 
nals, which are found here in abundance, namely, ele- 
jhants, buffaloes, and tigers of the largest size ; also mon- 
seys andapes, which keep together in flocks. The climate 
550 moist that the cultivation of rice is conducted with- 
‘ut the aid of tanks. It is produced in great abundance, 
asomuch that, according to the statement of the natives, 
he whole government expenses, civil, military, and reli- 
jous, are defrayed from the wet cultivators alone, without 
afringing on the revenues which arise from those articles 
‘hat are produced from the dry mode of culture, which are 
‘epper, betel-nut, cocoa-nut trecs, &c. The timber forests 
f Travancore are in general farmed, the revenuc varying 
ccording to circumstances. Among other articles of mono- 
oly are ginger, coir, turmeric, and dried cocoa-nut kernels. 
Sobacco for consumption is generally brought from Cey- 
yn. Inthe interior of the country, dutics are exacted on 
4c transit of all articles, and the payment at one place 
carcely ever exempts the trader from a repetition at an- 
her. The articles which are taxed are cassia-buds, mace, 
ng nutmegs, wild saffron, coculus indicus, narwally, bees’ 
vax, elephants’ teeth, and sandal-wood. Custom-duties are 
so imposed, and are let out to farm. There are various 
ther sources of revenue, such as taxes on Christian festi- 
ls, and upon nets and fishermen. But the most import- 
nt is a capitation tax on all males from sixteen to twenty, 
ith the exception of Nairs, Moplays, and artificers. The 
Le taxed is estimated at 250,000. The sum-total of 
‘lI these exactions is computed to amount to twenty lacs of 
pees or L.250,000, besides the taxes on the wet culti- 
‘tion. The principal seaports in this province are An- 
mgo, Coulan, Aibecca, and Coleshy. ‘The ancient capi- 
al of the country was Travancore, but the rajah now 
enerally resides at Trivandapatam. On the coast there 
*%e strong currents, which frequently carry ships round 
‘ape Comorin to a considerable distance westward. This 
‘eing one of those countries which the Mahommedan war- 
‘ors never succeeded in conquering, the primeval manners 
f the Hindus are retained in greater purity than in those 
ithers to the north, whose laws and religion have long 
iw! trampled under foot by their barbarous conquerors. 
ta very early period the Christian religion gained a foot- 
jgin Travancore; and it is now computed that 90,000 
ersons have become proselytes to its doctrines. In some 
‘arts, churches are so numerous, and Hindu temples so 
‘are, that the traveller with difficulty believes himself to 
le in India. A great proportion of the fishermen on the 
a-coast of Travancore aud Malabar are considered as 
‘hyistians. 
The territories of the Travancore chief were formerly of 
“nall extent, and he paid tribute to Madura; but from 
740 to 1755, the ruler extended his territories, owing to 
ee’ of military successes, as far north as the boun- 
nities Of Cochin. In 1790 Travancore was attacked by 
‘Ippo, who, having penetrated to Virapelly, would, but 
or the interference of Lord Cornwallis, have wholly sub- 


i the province. In 1795 treaty of alliance was con- 


uded between the rajah and the British; and in conse- 
lence of some disputes, into which it is unnecessary to 
‘nter, awar took place in 1809, when the British troops 
Dok possession of the country with little opposition. The 
apital, Which bears the same name, was formerly an extcn- 
ve city, but isnow much decayed, since the rajah removed 
fs residenre, mone. 17.220 1:. Eat. 8.26. N: 

TRAVERSE, or TRANSVERSE, in gencral denotes some- 
|hing that goes athwart another; that is, crosses and cuts 
t obliquely. 

TRAVERSE, in Navigation, implics a compound course, or 
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an assemblage of various courses, lying at different angles 
with the meridian. 

Traverse Board, a thin circular piece of beard, marked 
with all the points of the compass, 
bored in each, and eight small pegs hanging from the centre 
of the board. It is used to determine the different courses 
run by a ship during the period of tiie watch, and to ascer- 
tain the distance of each course. 

TRAVESTY, a name given to a humorous translation 
of any author. ‘The word is derived from the French ¢ra- 
vestir, to disguise. 

TREACHEROUS Bay, a dangerous bay in the East- 
ern Seas, in Gaspar’s Strait. It is on the cast coast of the 
island of Billiton, and is full of banks and shoals, many of 
which are only seen at low water. 

TREASON, a general appellation to denote not only 
offences against the king and government, but also that ac- 
cumulation of guilt which arises whencver a superior re- 
poses a confidence in a subject or inferior, between whom 
and himself there subsists a natural, a civil, or even a spi- 
ritual relation ; and the inferior so abuses that confidence, 
so forgets the obligations of duty, subjection, and allegi- 
ance, as to destroy the life of any such superior or lord. 
Hence treason is of two kinds, high and petty. 

High Treason, or Treason Paramount (which is equi- 
valent to the erimen lese majestatis of the Romans, as 
Glanville denominates it also in the English law), is an of- 
fence committed against the security of the king or king- 
dom, whether by imagination, word, or deed. In order to 
prevent the inconveniences which arose in England from a 
multitude ef constructive treasons, the statute 25 Edw. III. 
c. 2, was made; which defines what offences only for the 
future should be held to be treason. 

Petty or Petit Treason, according to the statute 25 Ed- 
ward III. c. 2, may happen three ways: by a servant kill- 
ing his master, a wife her husband, or an ecclesiastical per- 
son (either secular or regular) his superior, to whom he 
owes faith and obedience. 

TREASURE, in general, denotes a store or stock of 
money in reserve. 

Treasure- Trove, in Law, derived from the French word 
trouver, to find, called in Latin thesaurus inventus, is where 
any money or coin, gold, silver, plate, or bullion, is found 
hidden in the earth or any private place, the owner thereof 
being unknown ; in which case the treasure belongs to the 
king: but if he that had hid it be known, or afterwards 
found out, the owner and not the king is entitled to it. 

TREASURER, an officer to whom the treasure of a 
prince or corporation is committed to be kept and duly dis- 
posed ot, in payment of officers and other expenses. 

The lord high treasurer of Great Britain, or first com- 
missioner of the treasury, when in commission, has under 
his charge and government all the king’s revenue which is 
kept in the exchequer. He holds his place during the 
king’s pleasure, being instituted by the delivery of a white 
staif to him. He has the check of all the officers employ- 
ed in collecting the customs and royal revenues; and in 
his gift and disposition are all the offices of the customs in 
the several parts of the kingdom ; escheators in every county 
are nominated by him; and he also makes leases of the 
lands belonging to the crown. 

Treasurer of the Household is an officer who, in the ab- 
sence of the lord-steward, has power, with the comptroller 
and other officers of the board of green-cloth, and the stew- 
ard of the Marshalsea, to hear and determine treasons, fe- 
lonies, and other crimes committed within the king’s palace. 

Treasvrer of the Navy, is an officer who receives money 
out of the exchequer, by warrant from the lord high trea- 
surcr, or the lords commissioners executing that place, and 
pays all charges of the navy, by warrant from the principa 
officers of the navy. 


347 


Traverse 
Board 
II 


Treasurer. 


and having eight holes macy 


348 


Treasury 


i 
-Tredgold. 


———— 


TF @R VE 


TREASURY, the place where the revenues of a state are 
received, preserved, and disbursed. In England the treasury 
isa part of theexchequer, by some called the lower exchequer. 

Lords of the Treasury. In lieu of one single director 
and administrator of the sovereign’s revenues under the title 
of lord high treasurer, it is at present thought proper to 
put that office in commission, é.c. to appoint several per- 
sons to discharge it, with equal authority, under the title of 
Lords Commissioners of the Treasury. 

Treasury Islands, asmall group, consisting of five or six 
islands of very unequal size, forming part of Sclomon’s 
Islands. They are low, and covered with trees. That on 
the north is the lowest. Its middle is in long. 155. 29. EB. 
Ga 232S. 

TREATY, a covenant between two or more nations ; er 
the several articles or conditions stipulated and agreed up- 
on by two sovercign powers. 

TREBISOND, a considerable trading city of Asia 
Minor, on the coast of the Black Sea. It is of an oblong 
shape, and occupies a slope gently rising from the sea. ‘the 
houses are mostly built of stoneand lime. They are roofed 
with small red tiles, and are mean in their outward appear- 
ance and comfortless within. It carries on a considerable 
trade; and the principal exports are silk and cotton stuffs 
manufactured by the inhabitants, also fruit and wine. The 
imports are sugar, coffee, and woollen cloths from Con- 
stantinople; corn, salt, and.iron from the Crimea and Min- 
grelia. It contains eighteen large mosques, eight hans, 
five baths, and ten small Greek churches, governed by a 
metropolitan. But the most curious edifice in the city is a 
huge structure, with two small windows on each face. It 
is supposed to have been erected for a powder magazine. 
On the cast and west the city is defended by two deep 
ravines, connected by a ditch ent in the rock behind the 
castle. ‘The ancient ramparts of the city, which are built 
of stone, are in general very lofty. At the southern ex- 
tremity of Trebisond is the citadel, which commands a full 
view of the city and environs. Behind the city, rise moun- 
tains of a moderate elevation, which are in a high state 
of cultivation, producing barley, flax, and wine. ‘The po- 
pulation of Trebisond amounts to 15,000, and consists of a 
mixture of Turks, Greeks, Jews, Armenians, Georgians, 
Mingrelians, Circassians, and ‘Tartars. Long. 39. 43. [. 
Lat. 37. 23. N. 

TREBLE and Tresus-Cuer, in Juste. See Music. 

TREDGOLD, Tuomas, an able engineer, was born at 
Brandon, near Darham, where he received the small share 
of learning which is usually bestowed upon a youth destined 
to a mechanical trade. At the age of fourteen he was ap- 
prenticed to a carpenter in his native village. whom he serv- 
ed for six years. He afterwards came to Scotland, where 
he worked five years as a journeyman. From Scotland he 
proceeded to London, and there obtained cmployment in 

the office of an architect, with whom he remained for ten 
years. ‘The intervals of labour are too often wasted by ar- 
tisans in listless inactivity or debasing pleasures ; but Tred- 
gold employed his leisure hours in a very different manner. 
Under circumstances as little favourable for such pursuits 
as can well be imagined, he applied himself to the study of 
chemistry, geology, and the mathematics; with what sue- 
cess is well known, and has been acknowledged by the 
most competent jndges in this country, in America, and in 
Trance, where many of his works have been translated. 
When he began to practise as an engineer, we know net; 
but it was during the period in which he was so cngaged 
that he published the scientific treatises, which have entit- 
led lim to an honourable place among those who have 
made important exertions for the advancement of the useful 
arts. We subjoin a list of his principal publications. Ele- 
inentary Principles of Carpentry. Lond. 1820, 4to. Prac- 
tical Essay on the Strength of Cast Iron, and other Metals. 
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1824, 8vo. Principles of Warming and Ventilating Public 
ae) on ee, Poa? B ae 
Buildings, &c. Second Edition. 1924, 8ve. A Pr 
Treatise on Railroads and Carriages. 1925, Sve. The 
Steam Engine, comprising an Account of its Thivention 
and progressive Improvement; with an Investigation of its 
Principles, &c. 1827, 4to. Treatise on the Steam Engine 
in 2 vols. 4to. Tracts on Hydranlics. He was likewise 
the author of some valuable contributions to the present 
work. He dicd in the year 1834; and it is painful to add 
that, notwithstanding the unwearied cxercise of his talents 
he leit his family without any adequate provision. * 

TRIKE. See PLantine, Timser, and Vecr ras Py. 
SIOLOGY. 

TREGONEY, an ancient decayed borough and market. 
town of the hundred of Powder, in the county of Cornwall 
253 miles from London. It is situated on the river Fal 
and contains places of worship for the established church, 
and for Independents and Wesleyan Methodists. If for. 
merly returned two members to parliament. There js a 
small market on Saturday. The population amounted ; 
1821 to 1035, and in 1831 to 1127. 

TREMAN, a town in the Carnatic, situated on the north 
bank of the Coleroon, twenty miles north-north-east from 
Travancore... Long. 79. 20... Jwat. LL. lw Ne 

TRIENCHES, in fortification, are ditches cut hy thebe 
siegers, that they may approach the more securely to the 
place attacked; whence they are also called dives of approach. 

TRENT, a city of the Austrian province of Tyrol. It 
was formerly the capital of an independent ecclesias- 
tical state. The extent was small, but the bishop was 
member of the German empire. In the year 102 it was 
secularized and united to the Austrian dominions, being 
incorporated with the province of Tyrel. It afterwards 
shared the fate of the other Austrian territories in that 
quarter, till the peace of 1814 placed it in the condition in 
which it is now to be seen. ‘The bishop is still called a 
prince, and has a yearly income of ahout 1.4000 sterling, 
The city liesin adeep valley surrounded with lofty hills, whose 
sides are covered with vineyards, intermixed with nume- 
rous and some clegant country seats and gardens. It stand 
on the banks of the river Etsch or Adige, which is navi 
gable to it, and over which is a fine bridge 300 feet im 
length. The city is surrounded with walls, but is not deem 
cd capable of defence, from the heights that command the 
works. ‘The streets are narrow, gloomy, and not very clea 
The palace of the bishop is an antique and unsightly buik 
ing, but adorned by fine gardens. The cathedral ishighls 
ornamented, and worth seeing ; and in the church of Santa 
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Maria is a remarkably fine painting, in which are portrait 
of the most distinguished members of the celebrated coun 
cil held at this place. There is a collegiate establisimen 
or lyceum, in which are thirteen professors teaching phi 
losophy and theology. Being on the great road from Ital 
to Germany, it has much commerce, including seme by thi] 
river, and a few considerable silk manufactorics. It con] 
tains 760 houses and 9850 inhabitants. From the greal] 
heat of summer, and the severe cold of winter, it is 00 
found to be a healthy place. 
Trent, Council of, in Ecclesiastical History, denote: 
the council assembled by Paul ILL. in 1545, and continue 
by twenty-five sessions till the year 1563, under Julius Wy 
and Pius IV. in order to correct, illustrate, and-fix wit] 
perspicuity, the doctrine of the chureh, to restore the "}] 
gour of its discipline, and to reform the lives of its mins 
ters. The decrees of this council, together with the cree! 
of Pope Pius IV. contains a summary of the doctrines of th] 
toman Catholics. These deerces were subscribed by a 
clergy, consisting of four legates, other two cardinals, thre} 
patriarchs, twenty-five archbishops, 168 bishops, besides int 
rior clergy. As 150 of these came from Italy, the count) 
was entirely under the influence of the pope. Fora m\y 
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rticular account of the couneil of Trent, see the elaborate 

of Sarpi and Pallavicino. The former of these is 
“very remarkable work. For the history of this council, 
“great mass of materials was collected by Le Plat ihe Mo- 
amentorum ad Historiam Concilii ‘Tridentini potissimum 
‘ystrandam spectantium aniplissima Collectio.” Lovanii, 
781-7, 7 tom. 4to. 
Trent, one of the largest rivers in England, which 
ses in the moorland of Staffordshire, and runs sonth-west 
ys Newcastle-under-Lyne ; and afterwards dividing the coun- 
‘into two parts, runs to Burton, then to Nottingham and 
ewark ; and so continning its course due north to Gains- 
yrongh on the confines of Lincolnshire, it joins several 
vers, and falls into the Humber. 

TRESTLE Trees, in ship-building, two strong bars 
‘timber fixed horizontally on the opposite sides of the 
wer mast-head, to support the frame of the top and the 
eight of the topmast. : 

TRESSURE, in Heraldry. a diminntive of an orle, 
mally held to be half the breadth thereof. 

TRET, in Commerce, an allowance made for the waste 
‘the dirt that may be mixed with any commodity; which 
commonly four pounds in every 104 pounds weight. 

TREVANNION’S Is.anp, one of the group called 
sueen Charlotte’s Islands, in the Sonth Pacific Ocean, dis- 
ered by Captain Carteret in 1767. Long. 163. 43. E. 
at. 10. 43. S. 

TREVENNEN’S Istanp, the most southern of the Mar- 
uesas Islands, in the South Pacific Ocean. Long. 220. 
i. Belate9. 14. 8. 
-~TREVES, a district in Prussia. See Trier. 
_TREVIGLIO, a city of the north of Italy, in the Aus- 
‘ian kingdom of Milan and the delegation of Bergamo. 
stands on the river Adda, in a district that is not very 
‘roductive of any other article but silk, of which a great 
uantity is supplied and disposed of at an annual fair. ‘Tre- 
‘glio contains but one church, but bas an hospital. The 
habitants are 6700, who are cmployed in making linen 
ind silk goods of varions kinds. 

TREVISO, a delegation of the Austrian kingdom of Lom- 

ardy, which extends over 721 square miles, and contains 
91,600 inhabitants, and yields abundance of corn, oil, 
vine, and silk. The capital is the city of the same name 
i‘ the navigable river Sil, where the Rottinga and the 
Piave-Sella pour into it their streams. It is ancient and 
‘Thuilt, is surrounded with walls, and has large plazas, 
vith houses built on piazzas. It contains,a cathedral and 
‘wenty-seven other churches, several monasteries arid con- 
ents, and 2600 houses, with 15,100 inhabitants, who arc 
shiefly employed in the various branches of the silk trade, 
jutalso print calicoes, make cottons, lincns, and cutlery ware. 
it has a great annual fair. Long. 11.8. 10. E. Lat. 45. 
19. 30. N. 
(2 REVOU, an arrondissement in the department of the 
Ain, in France, extending over 592 square miles. It con- 
|Ains Seven cantons and 111 communes, with 77,530 inha- 
i in 1836. The capital, which is the city of the 
re name, stands on the left bank of the Saone, on arange 
‘hills covered with the finest vineyards. It contains 
2559 inhabitants, who make many parts of the works of 
locks and watches, and draw wire of gold and of silver. 
(wong. p-d. 40. I. Lat. 45. 56. 42. N. 

TRIER, or Trevzs, a very ancient city of Germany, the 
Augusta Lrevirorum of the Romans, who made it their 
iead-quarters against the Germens, and the residence of 
jome of their monarchs. Under the kings of the Franks 
“twasafterwards a city of great consequence. It was sub- 
ey the chief residence of the prince archbishop, an 
‘dependent member of the German empire. It was scized 
py the French at the beginning of the Revolution, and by 


‘she peace of Luneville in 1801 was ceded to France. In 
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1824 it was occupied by the allied armies, and by the Triad 


treaty of Vienna was eventually ceded to Prussia. It isnow T 
the capital of a district or circle of its nanie in the Prussian 
province of the Lower Rhine, which extends over 
square miles, and in 1&34 contained 437,324 inhabitants, 
of whoni 50,000 are Protestants, and all the rest of the Ro- 
mish church. The city is situated in a pleasing valley on 
the river Moselle, which is here navigable for barges of 
10U tons. It is the seat of a bishop and of the provincial 
courts of law, and has an ecclesiastical seminary. Within 
the city are many large gardens, which give it the appear- 
ance of a Swiss town, and add greatly to its beauty. The 
inhabitants amounted in 1834 to 14,723. Among the 
bnildings are many curious specimens of very ancient 
architecture. The palace of the prince bishop, now the 
barracks, is one of them; and another is the church of 
the Virgin, in the peculiar old German taste. The ca- 
thedral is of a very irregular form, but contains some 
beautiful altars, and a fine gallery of marble. The church 
of St Simon is of Roman architecture. ‘Though a church, 
it is also a gate, the Porta Nigra, the most remarkable 
specimen of architecture in Germany. Other Roman an- 
tiquities are, an amphitheatre in ruins, some baths, and sc- 
veral gates of antique edifices. Few places afford more de- 
light to the lovers of antiquities. 

TRIAD, in J/usic, the common chord. See Music. 

TRIAL, in Law, the examination of a canse according 
to the laws of the land, before a proper judge; or it is the 
manner and order observed in the hearing and determining 
of causes. 

TRIANGLE, in Geometry, a figure of three sides and 
three angles. 

TRIANGLE. ‘See the article Music. 

TRIBE, a certain quantity or number of persons, when 
a division is made of a city or people into quarters or dis- 
tricts. 

YRIBOLI, a town of Asia Minor, on the coast of the 
Black Sea, curiously built; the houses being scattered 
along the edges of the precipices and sides of the moun- 
tains. The town contains two handsome khans. The port 
is good, and vessels may ride securely in it in stormy wea- 
ther. ‘The surrounding hills, though they are unculti- 
vated, afford good pasturage for numerous flocks of sheep 
and goats. ‘The town contains 400 familics. It is seventy- 
two miles east of Trebisond. 

TRIBRACHYS, in ancient poetry, a foot consisting of 
three short syllables; as, melius. 

TRIBUNAL, in general, denotes the seat of a judge, 
called in our courts the bench. 

TRIBUNE, among the ancient Romans, a magistrate 
chosen ont of the commons, to protect them against the 
oppressions of the great, and to defend the liberty of the 
people against the attempts of the senate and consuls. The 
tribnnes of the people were first established in the year of 
Rome 259. The design of their creation was to shelter 
the people from the crnelty of usurers, and to engage them 
to qnit the Aventine Mount, whither they had retired in 
displeasure. Their number at first was only two; but the 
next year, under the consulate of A. Posthumius Aruncius 
and Cassius Viscellinus, three more were added; and this 
number of five was afterwards increased by L. ‘Trebonius 
to ten. See Roman History. 

Military Trreune, an officer in the Roman army, com- 
mander-in-chief over a body of forces, particularly the di- 
vision of a legions; much the same with our colonel. 

TRIBUTARY, one who pays tribute to another in 
order to live in peace with or share in his protecticn. 

TRIBUTE, a tax or impost which onc prince or state 
is obliged to pay to another as a token of dependence, or 
in virtue of a treaty, and as a purchase of peace. 


TRICHINOPOLY, a celebrated town and fortress in 
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Tricolor the Southern Carnatic, advantageously situated on the a hill to the south, whieh commands the eity. The publ; 
south bank of the river Cavery, opposite to the island ct 


I 
‘Trieste. 
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Seringham, famons for its magnifieent Hindu temples. 
This city was formerly the eapital of a Hindu principality, 
until 1736, when Chunda Saheb, the prime minister of the 
nabob of the Carnatic, acquired it by treachery. It was 
taken possession of by the Mahrattas in 1741, but lost by 
them to the Mahommedans in 1743. The town is situated 
ona hill or rock about 350 feet high, and was esteemed 
impregnable by the natives. In 1749 it devolved by inhe- 
ritance to the Nabob Mahommed Ali; and it sustained a 
miemorable siege by the French and their allies, which 
lasted from 175! until 1755, in the eourse of which were 
displayed the great military talents of Laurence, Clive, 
and other officers, which had the effeet of preserving the 
city, and of establishing a British candidate on the throne 
of the Carnatic. At present Trichinopoly is the capital of 
one of the distriets into whieh the territory under the Ma- 
dras presideney has been subdivided. The surrounding 
country is rendered productive by the vicinity of that 
branch of the Cavery named the Colerocn. It has a strong 
carrison of both native and European troops, and is the re- 
sidence of the eivil authorities of the district. It eontains 
a palace, a mosque, and two temples. Travelling distanee 
from Madras 268 miles, from Seringapatam 205, and from 
Calcutta 1238 miles. Long. 78. 50. i. Lat. 10. 50. N. 

TRICOLOR, a town of Hindustan, in the Carnatie, 
forty-four miles west from Pondicherry. Long. 79. 20. E. 
Boater 11259) N. 

TRIDENT, a kind of sceptre which the painters and 
poets put inte the hands of Neptune, in the form of a spear 
or fork with three teeth; whence the word. 

TRIENNIAL, an epithet applied chiefly to offiees or 
employments which last for three years. 

TRLIENS, in Antiquity, a eopper money of the value of 
one third of an as, whieh on one side bore a Janus’s head, 
and on the other a water-rat. 

TRIESTE, one of the governments into which the 
Austrian kingdom of Illyria is divided. It forms the most 
southern part of that kingdom, and eomprises the whole of 
the sea-shore of the dominions of Austria, extending from 
Grado to Novi; and there have been added portions of 
Venetian Friaul, both the Istrias, part of Krain, with such 
pertions of the distriet of Agram as are on the right bank 
of the river Save, and the Quarnaro islands of Cherso and 
Veglia, with their dependencies. The government is dis- 
tributed into four circles, viz. Gorz, Istria (in whieh is the 
city of Trieste), Fiume, and Karlstadt. The whole extent 
of the country is 4972 square miles, and it comprises 
twenty-nine cities now or onee fortified, forty-one market- 
towns, 1193 villages, 93,493 houses, and 598,970 inhabi- 
tants. The population is of varions original races, but the 
rural people are for the most part of the Illyrian nation, 
and speak only the language of that tribe. They mostly 
adhere to the Romish church, while in the cities there are 
Protestants, Greek Christians, Jews, and Mahommedans, 
who are all tolerated. The eountry is mountainous but 
fertile, and in the south yields abundanee of olive oil, some 
wine, and some silk. The government does not produce 
sufficient corn for its consumption, but is well supplied 
from the neighbouring Austrian territories, or oceasionally 
from the Blaek Sea, by imports at Trieste and at Fiume. 

TRIESTE, a maritime city, the eapital of the department 
of the same name in the Austrian kingdom of Illyria. It is an 
open city, on the sea-shore, at the bottom of a deep bay at 
the head of the Adriatic Sea. The shore here forms a semi- 
circle, around which Trieste is built, and rises like an am- 
phitheatre, in a picturesque style, with lofty hills on both 
sides of it. The town is beautitul, the streets are wide 
and clean, and the houses generally high and well built. 
Though without walls, it is defended by a strong citadel on 
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buildings, except the cathedral and some other of the 
eburches, are by no means very splendid, but convenient 
and appropriate. Such are the palace, the eustom-house 
the theatre, and, especially remarkable for its extent kod 
aecommodations, the lazaretto. The last: mentioned build 
ing deserves more notiee, as being held the most complete 
of the institutions to prevent the introduction of the plag 4 
that are to be seen in any part of the Mediterranean 
This pile, which was built in 1785, is eut off from al 
intereourse with the inhabitants by a high wall, which 
entirely eneireles it. It has a spacious harbour, wel] shel 
tered by a strong mole, and is strictly guarded, Th 
governor has a house within the precinets, and is bound 
to go the rounds three times every night, in order to see th 
the guards do their duty. Extensive magazines are at 
tached to it for the exposure of goods. It eontains thirty. 
two sets of apartments for passengers, who are locked i; 
every night. ‘The captains and erews of ships are pe 
mitted (always with a guard) to go on shore and walk jn; 
large square appropriated to them, and separated by a high 
wall from another whieh is designed for the passenge; 
who have left the ships. Every Sunday the crews of the 
vessels are allowed to eome on shore to attend mass in the 
ehapel of the lazaretto, but with every requisite precau 
tion. In the bay of Trieste there is good anchorage oye, 
the greater part, varying from seven to fourteen fathomso 
water, with a muddy bottom. The best spot is in seven fa 
thoms, when the citadel and the theatre are in a line from it 
The harbour is formed by a mole lying to the northward 
before the city. It is very large, and eapable of containing 
a great number of vessels. It is somewhat exposed to the 
north-west and north winds, but is proteeted from wester 
winds by the long mole, on which is a battery. There is 4 
eanal running nearly through the eentre of the city, where 
vessels haul in to load and unload. 

Trieste was first made a free port in 1719, but was a 
inconsiderable plaee, with not more than 6000 inhabitants 
till 1753, when the Empress Maria Theresa improved and 
enlarged it by a great variety of expensive operations. It 
has since risen to its present eondition, and is the ehie 
place of séa-eommunieation with the rest of the world 
for the extensive dominions of the house of Austria. It 
is said to have thirty-one plazas, 214 streets, seven Catho- 
lie ehurehes, one eaeh for the Greek, the Lutheran, and the 
reformed religion, and 58,600 inhabitants. They are prin 
eipally eomposed of Germans and Italians, but persons from 
almost cvery country are to be found domiciled. There ar 
said to be seventeen banking and insurance companies, 
1000 mereantile houses of all kinds, and 17,000 authorized) 
and sworn brokers, who act also as interpreters. 

The foreigu trade is extensive. Mr Money, the late 
English consul-general, ealeulated the value of the goods 
imported to amount to L.1,800,000 annually, and that of the 
goods exported to be nearly equal; but this has been com-] 
monly deemed to be less than the aetual value, especially] 
as regards the imports, whieh some authorities have esti-] 
mated as high as L.4,000,000, including sueh as are after-} 
wards transhipped to the other Austrian ports on the Adri 
atic, sueh as Venice, Fiume, and the islands on the coasts 
of Dalmatia. The artieles of gunpowder, salt, and tobacco} 
are monopolized by the government, and are not allowet] 
to be imported but by the eontraetors, who are under the} 
finance department. Great vigilance is used to prevent 
the introduction of these eommodities, and an equal or} 
greater degree of activity prevails among  eontraband) 
traders to supply them to the publie ; the high prices which 
the government demand of the eonsumers acting as an 10] 
eentive to evade or defy the restrietions. 

TRIGLYPHS, in Architecture, a sort of ornament re) 
peated at certain intervals, in the Doric frieze. 
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o- Any survey of a country, whieh is earried on from a 
il ingle base by the computation of observed angular dis- 
‘ences, ntay be propetly called a trigonometrical survey ; 
‘ut the term is usually confined to measurements on a 
arge scale, embracing a eonsiderable extent of country, and 
equiring a combination of astronomical and geodetieal ope- 
ations. 
of There are two principal objeets for whieh a trigonome- 
»- tical survey may be undertaken; the first being to ascer- 
ain the exact situation of the different points of a eountry 
clatively to each other, and to the equator and meridians 
{ the terrestrial spheroid, for the purpose of constructing 
naccurate map; and the second to determine the dimen- 
jons and form of the earth, by ascertaining the curvature 
of a given portion of its surface. Having already, in the 
artice Figure or THE Earvru, given a general aceount of 
he principal operations, wlsich, in different ages and coun- 
ries, have been undertaken with a view to the second of 
hese objects, and also explained the methods by whieh the 
slements of the earth’s form and dimensions are eomputed 
yom the geodetical measurements, and stated the results 
yhich are deducible from those measurements taken col- 
ctively, we shall not, in the present article, enter into the 
reneral subject of Geodesy, but shall confine ourselves to a 
nore particular account than could have been properly 
riven in the article cited, of the great survey which during 
he last half-century has been earrying on in our own 
ountry under the direetion of the Board of Ordnance. 
Ne accordingly propose to give, in the first place, a brief 
ibstract of the history of that operation, so far as it may be 
‘allected from the aeeounts published in the Transactions 
f the Royal Society, and in the three volumes of the 
ork entitled “ The Trigonometrical Survey of Englaud 
nd Wales ;” and, in the seeond plaee, to explain the me- 
hods by which the distanees, latitudes, longitudes, bear- 
‘ngs, and relative heights of the several positions are com- 
muted from the observations. The subject, though some- 
what technical, isimportant both in a scientific and national 
doint of view; and few persons, perhaps, have any just 
otions of the extremely refined nature of the operations 
‘0 be executed, or of the diffieulties to be surmounted, when 
fhe question is to determine terrestrial distances and posi- 
jions with the extreme precision which alone can be, tole- 
rated in the present advaneed state of mathematical and as- 
fronomical science. 
t From the aceount given by General Roy, it appears that 
he origin of the British trigonometrical survey goes baek 
"to the middle of the last century. The rise and progress of 
he rebellion whieh broke out in the Highlands of Scotland 
in the year 1745, convinced government of the importance 
pt establishing military posts, and opening roads of commu- 
ication in the remotest parts of the country; and a body 
of infantry having been eneamped at Fort Augustus in 
Vat With a view to these objeets, Lieutenant-general 
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Watson, who was then officially employed at that place as 
jreputy quartermaster-general, coneeived the idea of mak- 
mg a map of the Highlands. The proposal having met 
with the approval of the Duke of Cumbcrland, the survey 
necessary for the puryose was forthwith eommeneed under 
ae direction of General Roy ; and although it was origi- 
\e ly intended to confine the operation to the Highlands, it 
Was nevertheless extended to the Lowlands, and at length 
included the whole of the mainland of Scotland. The 
breaking out of the war in 1755 prevented the survey from 

ing completed, and accordingly the projected map was 
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never published. General Roy states, that although the Trigono- 
work, which exists in manuscript, possesses cousiderable metrical 


merit, and perfectly answered the purpose for which it was Survey. 


intended, yet, having been carried on with wstruments of 
a eommon or even inferior kind, it is rather to be consider- 
ed as amagnificent military sketch than a very aeeurate map 
of a eountry. 

On the conelusion of the peace of 1763, the question of 
making a general survey of the whole island came for the 
first time under the consideration of the government ; but 
although the utility of such a measure was acknowledged, no 
steps were taken to carry it into effect until after the termina- 
tion of the American war in 1783. During this yeara memo- 
rial, drawn up by Cassini de Thury, was transmitted by the 
French ambassador to Mr Fox, then Secretary of State for the 
Foreign Department, setting forth the advantages that would 
aecrue to astronomy by earrying a chain of triangles from the 
neighbourhood of London to Dover, to be connected with 
those of the French are of meridian, which had now been 
extended from Collioure to Dunkirk, and thereby deternin- 
ing, by actual measurement, the relative positions of the 
Observatories of Greenwieh and Paris. Cassini’s proposal 
having been referred to the Royal Society, was warmly ap- 
proved by that body; in consequence of whieh the govern- 
ment undertook to give the requisite assistance, and the 
execution of the operation was committed to General Roy, 
who was then employing himself in the measurement of a 
base for a projected survey of London, which he had under- 
taken with a view to connect the different private observa- 
tories in and about the capital with that of Greenwich, and, 
as he states, “that it might possibly serve as a hint to the 
public for the now almost forgotten seheme of 1763.” 

Although the operation which was thus resolved upon 
did not embraee a general survey of the kingdom, but was 
eonfined to the particular object of effecting a junetion of 
the Greenwich Observatory with the French triangulation, 
it was still an object of great astronomical interest; and ac- 
eordingly it was determined that the measurement should be 
eonducted with the utmost possible care in all its details, 
and with the best instruments whieh could be provided by 
the celebrated Ramsden, at that time acknowledged to be 
the first artist in the world. 
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The first step in the operation was the aceurate measure- Base on 
ment of a base, from which the sides of a chain of triangles Hounslow 


might be suceessively computed. For this purpose Gene- 
ral Roy selected a line on Hounslow Heath, a situation 
which presented the advantages of proximity to the capital 
and the Observatory of Greenwieh; of great extent and 
levelness of surface ; of being free from local obstruetions, 
and commodiously situate for any future operations of a 
similar nature. The line extended from a place called 
King’s Arbonr, at the north-west extremity of the Heath, 
and terminated at Hampton poor-house, near Bushy Park, at 
the south-east extremity, the whole length being upwards 
of five miles. 

The preliminary operations having been completed, and 


Heath. 


Measure- 


the terminal points having been marked by sinking wooden ment with 


pipes into the ground, the measurement was commence 
about the middle of July 1784. The measuring apparatus 
consisted of three deal rods, on which lengths of twenty feet 
were laid off by Ramsden, and a standard rod, with whieh the 
former were from time to time to be compared. ‘The measur- 
ing rods were formed out of an old mast of Riga timber, their 
dimensions being 20 feet 3 inehes in length (including the 
tippiugs, which were of bell-mietai), about @ inches deep, and 
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14 inch broad, and trussed both laterally and vertically, so 
as to be rendered perfectly inflexible. They were con- 
structed in such & manner that they might be used cither by 
putting the end of one rod against the end of another, or by 
bringing fine transverse lines drawn upon them at the dis- 
tance of an inch and half from each extremity into exact 
coincidence; but although the last method was considered 
by General Roy to deserve the preference, it was found on 
trial to be attended with so much inconvenience and loss 
of time that it was abandoned, and the measurement by 
contacts alone adhcred to. The weather proved wet and 
unfavourable, and before the measurement was half com- 
pleted, thc deal rods were found, notwithstanding all the 
care which had been taken to prepare them of the best 
materials, so liable to sudden and wregular variations of 
length, from changes in the hygrometrical state of the at- 
mosphere, as to leave no hopes of determining by their 
means the length of the base with the precision which was 
aimed at. As, however, so much of the work had been 
done, it was thought desirable to continue it until the 
whole base was measured, in order that the result might 
be compared with that which should afterwards be found 
by a different method 

General Roy cites some experiments to show how unfit 
deal rods are for such a purpose as the ineasurement of the 
base of a great trigonometrical operatien. On one occa- 
sion the measuring rods, when compared with the standard, 
were found to exceed it, at a medium, one fifteenth part of 
an inch; so that if the whole base had been measured with 
the rods in that state, the difference would have amounted 
to morc than 74 feet, exclusive of any expansion or con- 
traction of the standard, which was of the same matcrial. 
Another experiment, made after the operation had been 
completed, was still more decisive. A line of 300 feet was 
accurately measured off in the garden of Sir Joseph Banks 
when the rods were in a dry state, the sun shining bright, 
and the temperature 68°. The rods were exposed to the 
dew during the night, and when lifted from the grass on 
the following morning wcre found to be quite wet except- 
ing on the sides in contact with the ground. The line was 
then remeasured, and its length as given by the reds found 
to be less by 0:498 of an inch (or nearly half an inch) than 
on the preceding evening. Hcnce it appeared that the 
dew imbibed in onc night, or a period not exceeding four- 
teen hours, caused such an expansion of the rods as in 
the whole base would have amounted to 45°484 inches. 
(Trig. Survey, vol. i. p. 50.) These experiments were 
important, as deal rods had becn employed in all the prin- 
cipal operations of the kind which had previously been 
undertaken for determining the magnitude and compression 
of the earth. 

The measurement with the deal rods being completed, 
and the proper allowance (so far as it could be determined 
from the comparisons with the standard) made for the ex- 
pansion, the distance between the centres of the pipes ter- 
minating the base, reduced to the level of the lower ex- 
tremity at Hampton Court, and at the temperature of 63°, 
was found to be 27,406-26 feet of the standard scale from 
which the lengths of the measuring rods were laid off. 

When it was discovered that the measurement by means 
of the deal rods would prove unsatisfactory, and Gencral 
Roy was considering the different alternatives that might 
be adopted, it was suggestcd by Lieutenant-colonel Cal- 
derwood that glass rods should be substituted for those of 
deal. As it was found upon trial that there weuld be no 
difficulty in obtaining glass tubcs of the desired length, and 
that they could be provided much sooner than rods of metal; 
and as it was obvions that the rate of expansion could be 
determined with equal certainty, it was resolved to adopt 
the suggestion. Accordingly, three hollow tubes, perfectly 
straight, upwards of twenty feet in length and about an inch 


in diameter, were selected, and converted by Ramsden into T 
measuring rods. The tubes were placed in cases, to which 1 
they were made fast at the middle, and braced at several 4 
other points, so as to prevent them from bending or shaking 
but not so closely as to prevent their free expansion or on. 
traction. Both ends were ground perfectly smooth and at 
tight angles to the axis of the bore; one end having g 
fixed apparatus or metal button attached to it for making 
the contacts, and the other end a moveable apparatus, or 
slider, which was pressed ontwards by a slender spring, and 
against which the fixed extremity ef the succeeding rod 
was pushed, until a fine line on the slider was brought into 
exact coincidence with another fine line on the glass tod, 
in which state the distance between the extremities was 
xactly twenty feet. 

The ground ou which the base was measured not being 
quite level, the whole distance was divided into hypothe. 
nuses er inclined lines in the same vertical plane, each con- 
taining thirty lengths of the measuring rods, or 600 feet; 
and the method pursned was to place the reds exactly in 
straight lines stretching from one extremity of a hypothe. 
nuse to another, and then to determine the relative heights 
of the two extremities of the hypothenuse by the spirit-level, 
for the purpose of reducing to the horizon. The cases con. 
taining the measuring rods were supported on trestles about 
two and a half feet above the surface of the ground. 

The new measurement with the glass rods was begun on 
the 1&th of August, and concluded on the 30th. On ar- 
riving at the south-east extremity, the end of the 1370th 
rod was found to overshoot the centre of the pipe terminat- 
ing the base, by 17875 inches; and after the rate of expan- 
sion of the rods had been determined, and the proper equa- 
tions applied, the difference between the present and the 
former measure with the deal rods was found to be 20-064 
inches. of which the greater part is probably owing to the 
over-rated expansion of the deal rods, which, when brought 
into usc, appear to have contracted sooner than was ima- 
gined, and thereby given a shorter distance than was as- 
signable froin the mean of any two comparisons with the 
standard. No use was made of the measurement with the 
deal rods in any of the subsequent opcrations. d 

After the measurement on the ground had been com-E 
pleted, it was necessary to determine by actual experiments® 
the expansion of the glass rods, in order to cbtain the exact! 
length of the base. For this purpose an ingenious micro- 
scopic pyrometer, invented by Ramsden, was employed, by 
means of which the expansion of the brass scale, and of 
glass rods and various other substances, was ascertained for 
every degree of’ Fahrenheit from 32° to 212°. The glass 
measuring reds could not themselves be submitted to ex- 
perinient on account of their great length ; the rod on which 
the experiments were made was 5 fect in length, 0:93 inch 
in diameter, weighing ] Ib. 134 oz. and drawn from the 
same pot of metal as the measuring reds. These experiments 
were made in the winter of 1784 and spring of 1789. 

In order to give a clearer idea of the number of minute 
circumstances to be attended to in an operation of this kind, 
we shall here state the final result in the words ef General 
Roy. (Trig. Survey, vol. i. p. S4.) 


Feet. 

Hypothenusal length of the base as measured 

by 1869:925521 glass rods of 20 feet each 

+ 4°31 fcet, being the distance between the 

last rod and the centre of the north-west pipe, 27,402-8204 
Reduction of the hy pothcnuses to be subtracted, O07 
Apparent length of base reduced to level of 

south-east extremiity.......... See 
Add the diiference between the expansion of 

the glass above, and contraction of it below, 

62° 1867 inches... ee 


27,4027490 


03482 
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wAdd also the equation for 6° diffcrence of tem- 
al) perature of the standard brass scale and the 
v| glass rods, between 62° and 68°, the tem- 
‘ perature at which the glass rods were laid 
GOS on 0s senrvvnicnecsssescasconen 


33 
In order that no precaution should be omitted to insure Trigono- 
the accuracy of the operation, it was resolved to measure a asin 
base of verification towards the termination of the triangles. UTY®Y- 
The ground selected for this purpose was Romney Marsh, eae "oF Ge. 
a tract which, on account of its levelness, was exceedingly rification 
well suited to the purpose. The marsh had been previously on Romney 
covered by the sea, and a considerable part of it, particularly Marsh. 


} 


0°9864 


a 


uength of the base, in temperature 62°, re- 


_ duced to the level of the lower extremity.... 27,404-0843 
Reduction from the height of tle lower end of 
the base above the mean level of the sea, 


Sayeed 16 De 94 Feet.............cerereevonr 0:0706 
True length of the base, reduced to the mean 
VGC SCA ccc eessscsccccecsecccde sesveeeles 27,404°0137 


In making the reduction to the level of the sea, the mcan 
jemidiameter of the earth is assumed to be 3,492,915 fa- 
homs. 

_ With respect to this measurement, Gencral Roy remarks 
hat “ infinite pains were taken, both in the field and 
itherwise, throughout the whole operation, to obtain a just 
onclusion ;” and as the means employed appear to be fully 
dequate to the attainment of the object in view, there 
eens to be no gocd reason to doubt that the accuracy of 
he result corresponded to the skill aud attention with which 
he operation was conducted. 
« The measurement of the base having been effected, the 
Nehext object was to procecd with the triangulation; but a 
> clay of three years intervened before the operations were 
esumed, In the summer of 1787, the instrument intended 
or the measurement of the angles (a large theodolite, having 
s horizontal circle of three feet in diamcter) was completed 
y Ramsden, and carried to the station at the south end of 
he base on the 3lst of July. Sir Joseph Banks, as presi- 
sent of the Royal Society, had in the mean time put himself 
t F . 
n communication with M. Cassini, whom the Academy of 
Sciences had appointed to co-operate in the junction of the 
‘reuch and English triangles; but as the season was now 


towards the bottom of the range of hills that scparate it from 
the Wealds of Kent, is still lower than the sea at high 
water. A preliminary survey of the marsh having been 
made, a linc was selected running from High Nook on the 
spire of Ruckinge church, and of nearly six miles in length. 
The terminal points were marked by sinking two wooden 
pipes into the ground. This base was not measured with 
the glass rods, but with a steel chain of 100 feet in length, 
made by Ramsden, and of which the accuracy had been 
tested by measuring with it a portion of the Hounslow 
Heath base simultaneously with the glass rods. The mea- 
surement was executed by Lieutenant Fiddes of the royal 
enginecrs. ‘The apparent length of the base, or that given 
directly by the measurement, was 28,536 feet 8835 inches; 
and after the proper reductions were made, the correct ho- 
rizontal distance between the pipes, in feet of the standard 
brass scale, at temperature 62°, and at the level of the sca, 
wa®found to be 28,535 feet 8128 inches. 

On connecting the base with the series of triangles ex- 
tending from Hounslow Heath, its length, as deduced from 
the former base, was computed to be 2%,533:3 feet; so that 
the computed length fell short of the measured length about 
twenty-eight inches. This agreement is probably as near 
as was to be expected, and may be taken as conclusive 
proof of the general accuracy of the whole of the operations ; 
neverthcless, as there were reasons for snpposing that the 
accuracy attained in the base of verification was not equal 
to that of the original base, the whole of the triangles were 
computed from the latter. ‘The measurement on Romney 
Marsh does not enter as a datum into any of the results of 
the survey. 


po far advanced to admit of the operation being completed 
efore the winter sct in, it was resolvcd, after a few angles 
ad been observed, to proceed to Dover aud Calais to exe- 
sute the coast triangles, leaving the inland part of the series 


By reason of the superior magnitude and excellence of Method of 
the instrument employed, the measurement of the angles observing 
was performed with a degree of accuracy which had pro- ang com. 


. : ey - ; 1, puting the 
bably never becn equalled in any former survey. Although triangles. 


© be executed afterwards. In this operation General Roy 
ys accompanied by Dr Blagden, and assisted by Mr Isaac 
Dalby (afterwards professor of mathematics in the Military 
ollege), whose ingenuity and scicntitic knowledge render- 
Kl most essential service. At Dover the party was met by 
yassini, Mechain, and Legendre, distinguished members of 
he Academy of Sciences, who had crossed the channel for 
‘ne purpose of concerting the measures necessary for mak- 
ing teciprocal observations on both coasts. For the dis- 
nt signals a great numbcr of white lights had been pre- 
»ared, and also several reverberatory lamps; and the French 
-cademicians having been furnished with a sufficient num- 
ier of the lights for the observations on their side of the 
shannel, returned to Calais on the 25th of September, when 
he observations were begun. The weather proved extreme- 
y unfavourable, but, fortunately, on the particular nights 
iy Which the most important obscrvations on the English 
“ide were to be made, namcly, those at Dover and Fair- 
ight Down, the atmosphere was clear, and the observers 
‘ere enabled to intersect with great accuracy the French 
Pe of Blancnez in the ueighbourhood of Calais, and 
| bie (or Boulcmberg), near Boulogne, and thus esta- 
ish the triangular connexion between the two countries. 

) Re Operation was concluded, the instrument was 
rohan ae more of the stations ; but two still remaincd 
am ” » when, in the beginning of November, the bad- 
We € weather obliged the party to desist until the fol- 
6 Summer. ‘The observations at the two remaining 


‘ta , : : 
Fe Were made in the ensuing August. 
: te XXT, 


the rednetion to the centre of the station requires a very 
simple calculation, it was thought desirable to avoid, as 
much as possible, reductions of every kind, and accordingly 
the centre of the great theodolite was adjusted by means 
of a plummet over the precise points marking the stations. 
The whole number of stations at which it was placed was 
twenty-three. In nine cases the instrument was elevated 
to the top of a tower, church steeple, or other building ; and 
in the fourteen other cases, the station was marked by sink- 
ing a pipe into the ground, to indicate the precise spot over 
which the instrument had been placed, in order that the ob- 
servations might be rcpeated, or the stations connected with 
others in any future operation. The sides of the triangles 
were computed by plane trigonometry ; that is to say, the 
portion of the earth’s surface over which the triangulation 
extended was regarded as a planc, and the measured bases 
as straight lines on that plane. This supposition, though in 
the small portion of surface in question it did not lead to 
errors of great magnitude, is inadmissible in an extensive 
survey. The spherical excess was indeed roughly computed 
for each triangle, but merely for the purpose of showing the 
amount of the errors of observation; and the observed 
angles of each triangle were adjusted so that the sum should 
equal 180°, by applying to each an arbitrary correction. 


The calculation of the triangles, and the determination Resuleeof 
of the rclative positions of the Paris and Greenwich Obser- the mex. 
vatories, with the lengths of the degree of meridian and surement. 


perpendicular, are given in detail in the Phil. Trans. for 
1790; but the results are not now of much importance, inas- 
a 
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eated and recomputed by more scientific and accurate me- 
thods. General Roy’s operations gave the difference of lon- 
gitude between Greenwich and Paris = 2° 19’ 51", or in 
time 9™- 19*4, Legendre found, from the same operations, 
9m. 218 (Mémoires de Acad. 1788). This last determina- 
tion would appear to be very near the truth, the difference of 
the two meridians having been found hy fire-signals, = 9 
21%-46 (Henderson, Phil. Trans. 1827); by Captain Kater’s 
remeasurement of Roy’s triangles, = 9% 21518 (Phil. Trans. 
1828); and, lastly, by the transit of chronometers from 
Greenwich to Paris and back, = 9% 21*14 (Dent, Pro- 
ceedings of the Astronomical Society, January 1838). 

The account of the remeasurement to which we have 
just alluded is given by Captain Kater in the Phil. Trans. 
for 1828. In 1821 the Academy of Sciences of Paris com- 
municated to the Royal Society their desire that the ope- 
rations for connecting the meridians of Paris and Green- 
wich should be repeated jointly by both countries; and the 
proposal having been acceded to, Colonel Colby and Cap- 
tain Kater were appointed by the Royal Society to co-ope- 
rate with M. Arago and M. Mathieu, the commissioners 
chosen by the Academy of Sciences. ‘The requisite assistance 
having been readily obtained from the Ordnance department, 
the operations were begun in the autumn of the same year. 

The instrument employed on this oecasion was the great 
theodolite belonging to the Royal Society, the same which 
had been used by General Roy. The signals for connect- 
ing the stations on tlie opposite coasts were lamps with 
compound lenses, constructed on the principle and under 
the direction of M. Fresnel ; and Captain Kater remarks, 
that the light far exceeded that of any of our light-houses, 
appearing at the distance of forty-eight miles as a star of 
the first magnitude. Having selected convenient stations 
on Fairlight Down and near Folkstone turnpike, the party 
carried the instrument across the channel, and observed the 
angles made at the stations of Cape Blanenez and Mont- 
lambert with those on the English coast. ‘They then re- 
crossed the channel, and observed the angles suhtended by 
the signals at Cape ‘Blancnez and Montlambert from the 
stations on Fairlight Down and Folkstone. After some 
difficulty, General Roy’s station was discovered on Fairlight 
Down, and the observations at both stations were satisfac- 
torily completed on the 27th of October. These reciprocal 
observations sufficed to establish the connection between 
the two countries ; and the object now proposed by Colonel 
Colby and Captain Kater was to connect the triangles with 
General Roy’s base on Hounslow Heath. On examination, 
the guns marking the termination of the base were disco- 
vered; but in consequence of the erection of numerous 
buildings since 1783, one end of it could not be seen from 
the other ; it was therefore necessary to adopt a side of one 
of General Roy’s triangles as the measure of the linear dis- 
tances, and that from Severndroog Castle, on Shooter’s Hiil, 
to Hanger Hill Tower, was selected, these being the near- 
est Stations to General Roy’s base which would be identi- 
fied with sufficient precision. In the course of the two fol- 
lowing summers the angles were observed at all the inter- 
mediate stations, and also the observations completed at 
Greenwich which were necessary for determining the azi- 
muths or bearings of the sides of the triangles in respect of 
the meridian of the observatory. In the calculation of the 
triangles Captain Kater made use of the theorem of Le- 
gendre (which will be afterwards explained), whereas Ge- 
neral Roy’s calculations, as already stated, were made by 
considering the surface a plane. The latter method is ob- 
viously incorrect ; yet, from the near agreement of the re- 
sults, it is evident that no differences of any consequence 


1 Seat Bester RaeseneT Reset ants ; F ’ , 
See Professor Playfair’s Review of Mudge's Account of the Survey, in the Edinburgh Review, vol. v. 


arose from the different modes of computation adopted 
following comparative table of distances given 
Kater shews the agreement between the two ind 
operations. ‘The measures are here given in imper 


By Gen. Roy. By Capt. Kater. 


Distance from 


——} 


Feet. Feet. 
Fairlight to Frant......,.... 113850°59 | 113857-34 
Fairlight to Tenterden..... 71577 24 71580°75 
Fairlight to Folkstone......| 154802°70 | 154807-00 


Dover to Notre Dame, 137459-40 | 137471-99 


(Oy Eis goonoca coe ebceO NONE 
Notre Dame, Calais, to ) Syne aoe 
NRE Sie s.cjs-te elo Soepice : iin 45221-01 


Although the geodetical operations which had be 
ried on by General Roy, might be regarded as subs 
to a general survey of the country, they did m 
part of any systematic plan for accomplishing that 
and on the death of the General, which took 1 
1790, some time elapsed before any measures we 
to prosecute them further. In the introduction to 
count of the first part of the survey carried on u 
direction of the Board of Ordnance, the renewal of t 
rations is ascribed to the accidental circumstan 
Duke of Richmond, then master-general, having 
opportunity of purchasing “a very fine instrun 
workmanship of Mr Ramsden, of similar constructi 
that used by General Roy, but with some improve 
as also two new stcel chains of one hundred feet eac 
by the same incomparable artist.” ‘The new instr 
said' to have been ordered by the East India C 
the purpose of surveying thcir possessions in the 
Ramsden had exerted all his ingenuity in endeay 
render it perfect ; but some misunderstanding h 
about the price, the directors refused it, and it 
thrown on the hands of the artist. The Duke 
mond having been advised to purchase it for the O 
the instrument thus became the property of the pub 
has been employed as the principal instrument ol 
vey down to the present time. It has been alreadys 
that the instrument used by General Roy was the] 
ty of the Royal Society. 

In 1791 the Ordnance survey was begun, and 
cution committed to Colonel Williams and Capta 
wards Gencral) Mudge of the Royal Artillery, 
Dalby. ‘The first operation which they underté 
the remeasurement of the base on Honslow 
It had been objected to the former measur 
that some error might be supposed to arise from 
of the two consecutive rods being made to 
same trestle, because when the first rod was 
the face of the trestle being pressed by one 
would have a tendency to incline a little forwar 
fect of which would be to shorten the apparent 
the base ; 2d, it was supposed that some error 
from the casual deviation of the rods from a str 
the direction of the base ; and 3d, it was supposed, 
the manner of supporting the rods on two trestles 
would be liable to bend in the middle. For these 
was determined to remeasure the base by a totally: 
method. Instead of measuring rods, the two 
chains above alluded to were used. These were’ 
in length, and containing 40 links of 24 feet 
links were in form of a parallelogram of half an inen 
and their length was considered advantageous, 
dering them less liable to apply themselves to an} 
larities of the coffers on which they were supp 


- ising the chains, five coffers were arranged in a straight 
ine aud supported by courses of bricks; the chain was then 
: laced on the coffers, and stretched with a weight of fifty- 
‘; pounds. The method adopted for bringing the marks 
snoting the two extremities of the measuring chain suc- 
assively over the same point was this. In any position the 
jain was supported by a post at each end: that at the 
-eceding end carried a pulley, over which passed the rope 
astaining the weight which stretched the chain, while that 
; the following end supported a screw apparatus, by means 
?* which the chain could be drawn back against the weight. 
nother post at each end, not connected with the former 
? with the chain, snpported ascale. Now, the chain be- 
ig inone of its positions, the scale at the preceding end 
smoved hy means of screws, until one ol its divisions co- 
ided. exactly with the mark on the handle of the chain. 
his seale remaining in its place, the chain was then car- 
| forward into its next position, and adjusted by means 
‘its serew apparatus, until the mark on its following end 
yincided exactly with that division of the scale with which 
‘e mark on the preceding end had coincided. After 
irty-eight chains had been measured, one of the chains 
jas laid aside, on account of one of the links appearing to 
‘a little bent, and the remainder of the base measured with 
ec other; the former, after the defect had been repaired, 
ing kept as a standard. Experiments were carefully made 
determining the comparative lengths of the two chains, 
d also the rate of expansion; and in the actual measure- 
nt five thermometers were laid close by the chain in the 
pffers, and suffered to remain till they all indicated nearly 
esame temperature. The time required for this was in 
ibneral from seven to fifteen minutes. The two chains were 
in compared after the measurement, and it was found 
* the working chain had been lengthened, through the 


nbing and wearing of the joints, to the extent of 97 di- 
ions of the micrometer, corresponding to ‘0373 of an 
th. The whole base was divided into thirty hypothe- 
asses, but of unequal lengths, and each was redneed to the 
rizon hy calculation. After the measurement was com- 
jeted, the lengths of the stecl chains were ascertained by 
jamsden, by comparison with a 40-inch brass standard scale. 
iH reductions being made, the length of the base, by the 
w measurement, at the standard temperature of 62° 
it not reduced to the level of the sea), was found to be 
4043155 feet, being about 23 inches greater than was 
und from General Roy’s measurement with the glass rods. 
e shall afterwards see, however, that the glass rods and 
jecl chains were not referred to the same standard, and 
at there is consequently reason to snspect a considerably 
eater discrepancy. ‘The mean of the two results, or 
*404*2 feet, was assumed as the true length of the base 

the future calculations. 
Of two operations which agree so closcly in their results, 
{can hardly be said that the one is in point of fact better 
} any respect than the other. ‘The practical difficulty in 
‘leasurements of this kind, is to form correctly the contacts 
‘T coincidences of the extremities of two contignons rods or 
ans; and in this respect the chain has unquestionably an 
vantage, because, on account of its greater length, there 
re fewer coincidences to be made. Nevertheless, when it 
considered that the chain is not nniformly supported at 
“ry point, and that notwithstanding the weight by which 
s stretched, some doubt must remain whether all its points 
€ in a straight line when brought into its position in the 
Hers, and also the liability to irregular wear from the 
ee are inclined tothink, that a micasurement by 
i Tigid rods is to be preferred to one by a flexible 
| — mi had been completed, the terminal 
‘heswoeden e Lae were permanently marked, by removing 
Pipes and sinking iron guns into the ground, in 
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such a position that the axis of the cylinder was placed ex- Trigono- 
actly in the same vertical line with the terminal points: metricat 


The muzzles were left above ground, and iron caps were 
screwed over them to protect the cylinders from the rain. 


survey. 


——— 


In prosecuting the survey, it was resolved, in the first in- Triangula- 
stance, to carry a series of triangies from the base southwards, tion in 


for the purpose of determining some of the principal sta. 1792. 


tions on the sea-coast, and also because this would afford 
an opportunity of connecting the series with the triangles 
of General Roy, and of thereby testing the accuracy of 
both operations. Another object of importance to general 
science, was to determine the length of a degree of longi- 
tude, by measnring the distance between Beachy Head on 
the coast of Sussex, and Dunnose in thie Isle of Wight, two 
stations lying nearly east and west of each other, above 
sixty-four miles distant, and visible from each other in clear 
weathcr, so that they could be made the angular points of 
a large triangle. In the early part of the spring of 1792 
the ground was examined, and the stations fixed upon ; and 
the great theodolite having undergone some improvements 
by Mr Ramsden, and a moveable abservatory having been 
erected for its reception, the triangulation was begun in 
the summer of that year. Most of the angles were cbserv- 
ed more than once. When the stations were not more than 
about fifteen miles distant, staffs were erected for signals, 
in which case the angles were repeated till their truth be- 
‘ame certain. For’ the more distant stations lamps and 
white lights were employed. In the use of the latter, it 
was not always possible to repeat the measnres ; but every 
precaution was taken to place the lights in the proper posi- 
tions, and the charge and firmg of them were committed 
to soldiers selected for their steadiness. The angie was 
taken when the light was going out. In order to preserve 
the exact positions of the points over which the axis of the 
instrument had been placed, large stones from a foot and a 
half to two feet square were snnk in the ground, generally 
two fect under the surfece, having a hole of an inch square 
made in exch of then, the centre of which marked the pre- 
cise point of the station. 


Signals. 


In the course of the summer of 1'792, the instrument was Meridians 
carried to twelve different stations, comnicncing with Han- of Dunnose 


ger Hill, and ending with Chanctonbury Ring, about six 
miles north-west of Shoreiam. Early in the spring of the 
following year the operations were resumed ; and the prin- 
cipal object of this year’s business was to determine the di- 
rections of the meridians of Dunnose and Beachy Head, for 
the purpose of ascertaining the length of the degree of lon- 
gitude. ‘The method employed for obtaining the meridian, 
was that of observing with the theodolite the distance be- 
tween a terrestrial object and the pole-star upon cach side 
of the pole when the star is at its greatest clongation. This 
observation gives the double azimnth nearly, without any 
corrections for the star’s apparent motion ; and as the mo- 
tion in azimuth when the star is near its greatest clonga- 
tion is slow, the time was shown sufficiently near by a good 
pocket watch. In this manner the angle made by the arc 
of the great circle joining the two places with the direction 
of the meridian, was observed at both stations; and as the 
distance between the stations would become known from 
the triangulation, all the elements were obtained for de- 
termining the length of the degree of longitude on the ter- 
restrial spheroid at that latitude. After the observations at 
those two places were concluded, the instrument was taken 
to a few stations in the neighbourhood of Salisbury, and the 
operations of the year terminated at Highclerc. 


.an 
Head, 


Beack 


The greater part of the summer of [794 was consumed Base on 
in the measurement of a base of verification on Salisbury Salisbury 


Plain. ‘The measurement was effected in the same manner Pla 


as at Hounslow Heath, one of the steel chains being uscd 
for measuring the different hypothenuses, and the other 
kept as a standard. The working chain was compared with 
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the standard previous to the operation, and again when the 
measurement was finished. The details of the operation 
are entirely similar to those respecting the Hounslow Heath 
base ; and the apparatus was different in no material respect. 
The base contained ninety-two hypothenuses, and the ap- 
parent length was 366 chains, minus 9°939 feet. ‘The ab- 
solute length of the standard chain was assumed to be the 
same as it was found by Ramsden in 1791, by comparison 
with the standard scale; and after all the different reduc- 
tions had been applied, the correct length of the base, at 
the temperature of 62° of Fahrenheit, and at the same level 
as the base on Hounslow Heath, was found to be 36,5744 
feet (nearly seven miles). 

On computing the distance between the terminal points 
of this base, deduced from the Hounslow Heath base by 
different combinations of the triangles, the greatest and 
least results were found to be 36,574°8 and 36,573°8 ; the 
mean being 36,574°3 feet, or about one inch short of the 
measurement. So near an agreement must doubtless be 
ascribed, in part at least, to casual compensation of error ; 
but it nevertheless affords a very satisfactory proof of the 
great accuracy with which the different parts of the work 
had been conducted. 

The distance between Beachy Head and Dunnose, on 
which the determination of the length of a degree of the 
great circle perpendicular to the meridian was to depend, 
being computed from four different combinations of tri- 
angles, the mean of the four results was found = 339,397°6 
feet, and the greatest difference from the mean was less than 
four feet. On computing from this, and the observed 
angles made by the straight line joining the two stations 
with the meridians at each, according to the method 
which will be subsequently explained, the length of a de- 
gree of the great circle perpendicular to the meridian at 
altitude 50° 41’ (nearly that of the middle point betwcen 
Beachy Head and Dunnose), was found to be 61,182°3 fa- 
thoms, = 367,093°8 feet ; and hence the degree of longitude 
at the two stations (which is found by multiplying the de- 
gree of the perpendicular circle by the cosine of the lati- 
tude) was obtained as follows: Beachy Head 232,312 feet, 
Dunnose 252,914 feet, the assumed latitudes being respec- 
tively 50° 44/ 24” and 50° 377’, These results are re- 
spectively greater by about 772 feet than the corresponding 
degrees on the spheroid, which best represents the whole 
of the measured arcs of meridian, and of which the elements 
are given in Figure oF THE Kartu, p. 563. 

In order to mark permanently the two important stations 
of Beachy Flead and Dunnose, an iron gun was inserted in 
the ground» at each of the places, having the diameter of 
the bore in the same vertical line with the point over which 
the axis of the instrument had been placed. Unfortunately 
this precaution did not prove sufficient ; for when Captain 
Kater was about to remeasure the angles at Beachy Head 
in 1826, the gun was not to be found. “ Jn consequence 
of some misapprehension, it had been removed along with 
some old guns which were formerly near that place, and thus 
one of the valuable parts of the survey of Great Britain was 
irrecoverably lost.” (Phil. Trans. 1828, p. 154.) 

The account of the survey for the years 1791-4 inclusive, 
in addition to the particulars now stated, gives also the la- 
titudes and longitudes of a great number of places deter- 
mined by intersections made from the principal stations, 
and referred to the meridian of Greenwich, or, if towards 
the western extremity of the series, to that of Dunnose. 
At all the principal stations the angles of elevation and de- 
pression were observed; and these observations being recip- 
rocal, gave not only the relative altitudes of the stations, 
but also the mean refractions, assuming the spherical sur- 
face of the earth. With a view to obtain the absolute al- 
titudes, the height of the station at Dunnose above low 
water was ascertained by levelling down to the sea-shore 


near Shanklin, a distance of about a mile. The me 
fractions were found to vary from +th to th of the, 
tained arc. It was also noticed, that the relative h 
deduced from elevations,and depressions cannot alwa 
depended upon (on account of the variable state of the re. 
fraction) to less than about ten feet, even supposing them , 
to be the mean of two or three independent results, excep; 
perhaps, reciprocal observations are made at the sam : 
stant of time. The observations from which the relative 
altitudes were deduced were made on cloudy days, of'to- 
wards the evenings, when the tremulous motion of the air 
is commonly the least. Me 
During the years 1795 and 1796, the triangulation was 0, 
continued from the stations near the base on Salisbury Plain, in 
along the coasts of Dorsetshire, Devonshire, and Cor. 
wall, to the Land’s End, as it was considered desirable 
have an early determination of the latitudes and longit 
of the great headlands in the channel, and also 
Scilly Isles. The details of ‘the operations, inchidin 
calculations of the side of the principal triangles, the heights 
of the stations, the mean refractions, the distances of agreat 
number of intersected objects trom the principal stations, 
are given in the Philosophical Transactions for 1797, and 
form the last part of the first volume of the Trigonometrical 
Survey. ‘The same paper also’ contains the bearings and 
distances from the meridian and parallels, and also the la- 
titndes and longitudes of a number of places observed in 
Kent in 1795, with a smaller theodolite (half the size of 
the principal one), for the purpose of completing the map 
of that county. ‘ 
The next account of the operations connected with the0 
Ordnance survey is contained in the Philosophical Trans. 
actions for 1800, and is given in the name of Captain Wil- 
liam Mudge alone, Mr Dalby having now retired from the 
servicc. This account describes the operations in 1797, 
1798, and 1799, and is divided into three sections, of which 
the first contains the calculations of the sides of the prin- 
cipal and secondary triangles extended over the country in 
those three years, together with an account of the measure- 
ment of a new base line on Sedgmoor. The second section 
contains the computed latitudes and longitudes of those 
places on the western coast which had been intersected in 
1795 and 1796, and also of such other places as were found 
conveniently situated in respect of three new meridians, the 
determination of which forms part of the present account. 
The last section contains the triangles which were carried 
over Essex, the western parts of Kent, and portions of the 
counties adjoining Kent, Suffolk, and Hertfordshire. 
With respect to the determination of meridians, just al- 
Iuded to, it is to be observed, that by reason of the eurva- | 
ture of the earth, and the errors consequently arising from 
computing on the supposition that the earth is a plane, tt 
becomes necessary that the direction of the meridian be 
determined anew where the operations are extended over 
distances of about sixty miles in an eastern or western di- 
rection. The distance from Dover to Land’s End is some- 
what about 300 miles, and between these places five inter 
mediate meridians were observed, dividing the distance 1)- 
to six nearly equal parts. ‘These were Beachy Head and | 
Dunnose (already mentioned), Black Down in Dorsetshire; 
Butterton Hill in Devonshire, and St Agnes Beacon ™ | 
Cornwall. In computing the longitudes and latitudes, the | 
places were of course referred to the nearest of those me 
ridians; anda place in the middle between two was" — 
ferred to both, and the mean of the results taken. . 
The operations of 1797 commenced with the observ? | 
tion of the pole-star at Black Down, early m Aprils a 
in the course of the summer the great theodolite was taken 
to twenty-one other stations, at which the angles were a | 
termined, all included between the meridian of that station 
and St Agnes Beacon. It was judged inexpedient to ca") 
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« the operations from this point into the north of Devonshire 
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two extreme stations were connected by a chain of twenty- Trigono- 


two triangles, lying nearly in the direction of the line to metrical 
be measured. Survey. 


ca ynti] a new base had heen measured, the triangles at pre- 
1 sent being dependent upon those made in Cornwall in the 


a 


‘previous year. 

vy In 1798 a series of secondary triangles was observed for 
n completing the survcy of Kent and Essex 5 but the princi- 
Bi pal operation of this year consisted in the measurement of 
>!’ new base of verification on King’s Sedgmoor in.Somer- 
setshire. This new measurement was conducted in the 
same manner, generally, as those of the former bases; but 
on account of the irregularity of the ground, which was cut 
up in all directions by numerous ditches and large drains, 
it, was thonght expedient to have a new chain of fifty feet ; 
and accordingly one was prepared by Ramsden, similar in 
construction to the two 100 fect chains used at Hounslow 
‘Heath and Salisbury Plain. ‘This new chain was not used 
fer the whole of the measurcment, but, only in a few cases 
when the handles of the 100 feet chain would have, had 
‘their places over ditches, or in situations in which, there 
would not have been the means of correctly placing the 
‘register heads ander the handles. The measuring chains 
were compared with the standard, not before the measure- 
ment commenced, but after it had considerably advanced, 
and again at the end of the operation; and it was assumed 
that the length of the standard chain had remained unal- 
tered since its last determination by Ramsden. The re- 


‘oi wa of the base was 27,680 feet, or nearly 54 miles; 


and it was supposed by General Mudge that the error can- 
not exceed nine inehes. 

The next account which we have of the survey is: con- 
: tained in a paper which was read before the Royal Society 
“in June 1804, entitled “ An Account of the Measurement 
ofan Are of the Meridian, extending from Dunnose in 
| the Isle,of Wight, to Clifton in Yorkshire, by Major W. 
Mudge.” This forms part of the second volume of the 
‘Survey. The measurement of an arc of the meridian was 
contemplated from the commencement of the survey, but 

had heen delayed for some years on account of the zenith 
sector, with which the celestial arc was to be determined, 
not having been completed by Mr Ramsden, whose health 
,was then declining, and who in fact died before the instru- 
‘Ment was entirely finished. oy? 
_ For the purpose of determining the figure and dimen- 
“sions of the earth by the measurement of meridional arcs, 
it is important that the arc be of considerable length, in 
order to diminish the influence of any error in the deter- 
mination of the difference of the latitudes of its extreme 
points. On looking at the map of Great Britain, it will be 
Seen that the longest meridional line contained in it, is one 
whieh passes from Lyme in Dorsetshire, northward into 
_ Scotland, and terminates at Aberdeen, comprehending an 
arc of nearly 4° 47’, This line, therefore, presented itself 
3 the most eligible ; but, on a closer cxamination, it was 
_ found that the are would run through a country abounding 
hy hills of considerable magnitude, and consequently that 
no advantage would probably he gained from observing the 
zenith distances of stars at any of the intermediate stations, 
on account of the irregular local attraction. General Mudge 
therefore selected the meridional line passing from Dun- 
tose to the mouth of the Tees, as being the freest from ap- 
parent obstructions, and of sufficient length. The choice 
ot Dannose as the terminal station likewise presented a 
— considerable advantage; for that station having been con- 
neeted with the Royal Observatory by the previous opera- 
_ Hons, the astronomical observations made there would serve 
to correct tlie latitudes of the places formerly determined. 
tone Paint selected for the northern extremity was Clif- 
homer village in the vicinity of Doncaster, nearly on 
I foe = I me of Dunnose ; and a level of sufficient extent 
.» Measurement of a base of verification was found at 


| Lis ij ;, . . v{* 
- Misterton Cart, in the northern part of Lincolnshire. The 


= 


Of these triangles, eleven, extending from 
Dunnose to Arbury Hill, near the middle of the line, had 
been already observed, and their sides computed from the 
Hounslow Heath base. The angles of the remaining ele- 
ven were observed in the years 1801 and 1802, and thc 
distances computed from the new base. 


The base'on Misterton Carr was measured in the sum- New base 
mer of 1802, by the same apparatus, and exactly according 0" Mister- 


5 


to the same methods as had been employed in the three '" ca 


former bases, on Hounslow Heath, Salisbury Plain, and 
Sedgmoor. Previously to the commencement of the opera- 
tions, the measuring chains (the hundred feet and fifty feet ) 
were both compared with the standard chain; and a similar 
comparison was made after the work was completed. It 
was assuined that the length of the standard chain was the 
same as when it had been compared by Mr Ramsden ; an 
assumption which was subsequently proved to be correct 
(within very smal] limits) by.a new comparison of the stand- 
ard, chain. with Ramsden’s brass scale. The extremities of 
the basc were marked by two large blocks of oak sunk into 
the ground, having each a square hole in its upper surface, 
into. which lead was cast, and ground to a smooth plane ; 
and the diagonals of the holes being drawn on the lead, 
the intersections of the diagonals formed the terminal points. 
After making the necessary reductions for temperature, the 
wear of the chains, &c. the true length of the base at tem- 
perature 62° was found = 26,342'7 feet. No reduction was 
made for height above the sea, the altitude of the ground 
on which the base was horizontally measured being only 
thirty-five feet above the surface of the sea in the mouth 
of the Humber at half tide. As the correct determination 
of this base was of great importanee, every precaution was 
taken in the course of the operations, and General Mudge 
was of opinion that the error of the measurement in exccss 
or defect could not exceed two inches. 

On computing the first eleven triangles, beginning at 
Dunnose, the distance between the stations at Corley and 
Arbury Hill, near the middle of the arc, was found to be 
117,463 feet ; and this depended on the bases on Hounslow 
Heath and Salisbury Plain. On computing directly from 
the measured base at Misterton Carr, the remaining eleven 
triangles, the same distance betwcen Corley and Arbury 
Hill was found to be 117,457-1 feet. The difference, there- 
fore, falls short of six feet; but this cannot be regarded as 
great, when it is considered that the distance between the 
two stations is rather more than twenty-two miles, aud that 
the whole line from Dunnose to Clifton is nearly 200 miles. 
Had the computation been carried on from Dunnose all the 
way to Clifton, the length of the base on Misterton Carr, 
deduced from those of Hounslow Heath and Salisbury 
Plain, would have been found to be about one foot greater 
than its measured length. 


The whole terrestrial distance between the parallels of Method of 
the two stations was computed by the method of parallels computing 


and perpendiculars, with reference to the meridians of both the a. ot 
meridian, 


the extreme stations. The bearings of certain sides of the 
triangles from the meridian of Dunnose were deduced from 
the observed angles ; and the sides being respectively mul- 
tiplied into the cosines of the bearings, gave the distances 
on the meridian; the sum of which distances, of course, 
was the length of the meridional arc, or rather the sum of 
the twenty-two chords deduced from the sides of the tri- 
angles. ‘lhis method proceeds on the supposition of the 
earth’s surface, to some distance on both sides of the line, 
being plane; but as the triangles ran nearly north and 
south, and most of them were intersected by the meridian, 
and, moreover, as the distance between the meridians of the 
two extreme stations was only a few feet, the supposition 
leads to no sensible error. General Mudge states that he 
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by increasing eaeh portion computed from the sides of the 
triangles by the difference between the chord and its arc, 
and that the result only exceeded the former computation 
by about two and a half feet. 

The whole length of the arc, from Dunnose to the paral- 
lel of Clifton, was found to be 1,036,337 feet; from Dun- 
nose to the point over which the sector was placed at 
Arbury Hill, 586,319°5 feet; and, consequently, from 
the parallel of Arbury Hill to that of Clifton, 450,017°5 
feet. 

The geodetical part of the operation being completed, 
it still remained to determine the amplitude of the celestial 
arc. The instrument employed for the purpose was a 
zenith sector, contrived and executed in greater part by 
Ramsden. A description of this superb instrument would 
here be out of place; but it may be proper to state the 
general principle of its construetion. The object being 
to measure the zenith distances of stars which pass near 
the zenith (in order to diminish the effects of refraction), 
the seetor is construeted by suspending a teleseope nearly 
vertical, and in such a manner that its axis shall have a 
motion in a vertieal plane, extending to only a few degrees 
on each side of the vertical. From the axis of motion, which 
is placed very near the top of the telescope, a plummet is 
suspended by a very fine wire; and on the lower end of the 
telescope a seale is placed in the plane of the motion, and 
directly before the plummet. Now, it will be obvious, that 
as the telescope carries the scale along with it when it is 
moved in the vertieal plane, while the plummet remains at 
rest, the angular deviation of the axis of the telescope from 
the vertical will be measured on the scale. It is necessary 
that the instrument be eapable of being turned half round 
in azimuth, for the sake of reversion. When in use, the 
plane of the sector is placed in the meridian at one ex- 
tremity of the are, and the zenith distances of some stars at 
their meridian passage observed. It is then transported to 
the other extremity, and the zenith distances of the same 
stars are there also observed; and the mean differenee of 
these distances is the amplitude of the arc, which is by this 
means obtained immediately and independently of the lati- 
tudes of the stations or declinations of the stars. The tele- 
scope of the sector in question was nearly eight feet long, 
aid had an object-glass of four inches in diameter. 

The sector, after some preliminary examination at the 
‘Tower, was first set up at the Royal Observatory, for the 
purpose,of observing the zenith distances of some stars to 
be afterwards observed at Dunnose, in order to determine 
the latitude of that station. It was then, in the spring of 
1802, removed to Dunnose, where it was set up, at a dis- 
tanee of about six and a half feet from the station where the 
azimnth had been observed in 1791. The whole number 
of stars observed was twenty-seven; and a sufficient num- 
ber of observations having becn obtained by the end of 
June, the sector was then transported to Clifton, where 
seventeen of the same stars were observed. Subsequently, 
in the same year, the instrument was set np at the station 
at Arbury Hill, which is very nearly at the middle of the 
are, and where twelve of the stars which had been seen at 
Clifton were observed. In October the party returned to 
London, and it was found, on examination, that the sector 
was in as perfect a state as when first sent into the field, so 
that no error was to be apprehended from derangement or 
injury during transportation to the different stations. 

On eomputing the observations, the final results were 
found to be as follows (Measurement ofan Are of Meridian, 
Trigonometrical Survey, vol. ii. p. 107): 

Mean amplitude of the celestial arc between Dunnose 

CR COR Sp, Pree ek 2°50 2338 
.. between Dunnose and Arbury Hill 1 36 19 -$8 
eeeeee+e. Detween Dunnose and Greenwich 0 51 31 +39 


For the deductions from those amplitudes eombin 
the above geodetical measures relative to the degr 
meridian, we refer to the article Figure or rue FE. 
562. It is however to be remarked, that since the 
eation of that article, a paper by the celebrated ast 
Bessel has appeared in the Astronomische Nachrichten 
xiv. No. 336), in which an error is peinted out in the des! 
termination of the celestial are. It appears that o 
stars (« Aurigee), observed at all the statious, was 
rectly reduced to the beginning of 1802; and that the: 
(which probably arose from applying the correction form 
tation with a wrong sign) amounted to 18”. On correct 
ing this error, and deducing the mean result by a mo 
exact method of reduction, Bessel finds the amplitude 
be respectively as under: 

Dunnose to Clifton... ..........0080 seeseeees Sean 

Pe «oi ... to Arbury/Hilles.... 200%. silltewee nn 

po cosva sve. tor Greene obit. 2s. ave. hile 0 515 

Adopting the above amplitudes as corrected by B 
and assuming (aecording to the measurement) the dis 
between Dunnose and Clifton to be 1,036,337 
length of a degree of the meridian at the latitude 
middle point (52° 2/20”) will be found = 364,925 
or 60,820-88 fathoms of the seale to which all the 
given in the survey are referred. General Mud; 
this distanee to be 60,820 fathoms. The length of th 
gree at the middle point of the arc between Dunnose 
Arbury Hill being found in like manner, gave 6 
thoms, exceeding the abeve by forty-four fathoms. Bi 
this latitude is farther to the south, the length of the de 
ought, on the supposition of the earth’s eompression, tobi 
by about nine or ten fathoms. ‘This anomaly, presente 
the measurement, is usually aseribed to a deflection 
plumb-line of the sector, occasioned by local attract 

The third volume of the Trigonometrical Surv 
peared in 1811, under the joint names of Colonel 
and Captain Colby. It eontains an account of the ] 
of the survey from 1800 to 1809 inclusive, and, when 
in connection with the aceounts previously publishe 
prises the survey of almost all England, the south of 
and a part of Scotland. The volume embraces a g 
riety of interesting tepographical matter. It give 
angles observed with the great theodolite at the prin 
stations; the caleulation of the sides of the triangles, am 
ing in number to 281 ; the elevations and depressions 
stations, as seen from each other ; a description of the 
ation of the stations ; an aeecount of the measurem 
new base on Rhuddlan Marsh, near St Asaph, in | 
Wales ; and the prolongation of the arc of meridi 
Clifton northward to Burleigh Moor in Yorkshire. I 
wise contains the eomputed altitudes of the stations, a! 
many other remarkable hills, and also the latitudes and 
longitudes of all the principal places in the country. 

‘The base on Rhuddlan Marsh was measured in 
1806, with the apparatus so often referred to in the p 
ing statement. After the necessary reductions werea 
its true length at temperature 62° was found to be 24, 
feet. The ground was a flat about four miles north-¥ 
St Asaph, and its mean height above low-water mark 
only twenty-five feet, no reduction was requisite for 
above the sea. In proof of the agreement between 
sent and the former measurenients, the following ins 
are given. Computing from the base on Mistert 
the distance between Castle Ring and Weaver Hi 
stations in Staffordshire) was found to be 111,144 
the same distance deduced from the triangulation pro 
ing from the new base in Rhuddlan Marsh was 111,140" 
whence the difference between the two results in a pons 
eeeding twenty-one miles is only 4°3 feet. Again, * | 
tance from May Hill to the station on Malvern Hills, | 


= 


pending on the Hounslow Heath base, was found = 


q 
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st: the same distance, found by computing from the 
ddlan Marsh base, was 82,251-1 feet ; the ditference be- 
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angle thereby determined ; which being carried through Trizono- 
the serics of triangles connecting Delamere Forest with metrical 


ling thus 8°9 fect. Vrom this base several series of triangles 
vere carried in different directions. One series extended 
o Anglesea, and thence by Snowdown, down the western 


coast of Wales, joining, near Abcrystwith, a series proceed- 


A seeond serics proceeded southward from the base, and 
ined the sonthern triangles in Glamorganshire. A third 
series branched out towards the east, and united with those 
| ceeding westward from the base on Misterton Carr; and 
| fourth series was carried from the Rhuddlan Marsh base, 
hrough Lancashire, Westmoreland, and Cumberland, into 
cotland, and connected with another series extending from 
he Misterton Carr base, through Yorkshire and Northum- 
erland, and the cast part of Scotland, as far as the north 
side of the Frith of Forth. 
In the different serics of triangles now mentioned, the 
third angle of the triangle was not observed in many in- 
stanees, the peculiar character of the eountry rendering it 
impracticable, or at least very difficult, to carry the large 
theodolite to the station. It is stated in the preface to the 
volume, that “ with an instrument so exccllent as that used 
in the survey, except for the purpose of intersecting sur- 
rounding objects, it is perhaps not necessary to adhere te- 
naciously to the practice of observing the third angle of 
every triangle.” Notwithstanding this opinion, we think it 
is mnch to be regretted that the important verification ob- 
tained from the observation of the third angle should have 
been dispensed with on any account whatever ; and in faet 
‘the observation of many of those very angles, and a conse- 
quent recomputation of the sides, have since been found 
necessary, in order to reconcile the results. 
oi One of the most interesting portions of the volume is the 
ni account of the extension of the arc of meridian northward 
from Clifton to Burleigh Moor, a place situated about thrce 
>’ miles north from the town of Gisborough in Yorkshire. In 
| July 1806, the sector was erected at this station, and the 
zenith distances of several stars observed. The observa- 
tions were reduced to the first of January 1806, and those 
formerly made at Dunnose having been reduced to the same 
epoeh, the mean of the whole gave the difference of' lati- 
tude between the parallels of Dunnosc and Burleigh Moor 
= 3° 57’ 13"). ‘The terrestrial distance between the pa- 
rallels of the two places was calculated both on the meri- 
dian of the station at Burleigh Moor and on that of Dunnose, 
and the mean of the two results was found = 1,442,852-5 
feet. This determination agrecs very closely with the for- 
mer determination of the arc between Dunnose and Clifton ; 
| foritthas been stated that, in respect of that arc, the ter- 
) restrial distance was 1,036,337 feet, and the amplitude of 
the corresponding arc in the heavens = 2° 50’ 2338; and 
assuming the length of the arc to be proportional to its am- 
| plitude (which is not sensibly erroneous for an arc of threc 
or four degrees), the difference of the latitudes of Dunnose 
}and Burleigh Moor will he found by a simple proportion 
= 3° 57’ 13"6. But the difference of the latitudes, as de- 
| termined by the sector observations, was 3° 57’ 131, and 
_ therefore disagreeing only to the extent of half a second, 
| or about fifty feet on the ground. The resulting length 
am meridional degrce at the mean latitude is 364,943 
Another determination of the length of a meridional de- 
Sree Was obtained by erccting the scctor at the station 
) of Delamere Forest, m Cheshire, abont five miles north of 
Parporley. Fight of the stars which had been observed at 
unhose were observed at this station; and the mcan of 
the observations gaye 2° 36’ 12"2 as the difference in la- 
tude between the stations on Dunnose and Delamere 
— The direction of the meridian was likewise ob- 
Served at this station, and the bearing of one side of a tri- 
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ing from the triangles formerly observed in Gloucestershire. - 


Black Down in Dorsetshire, the distance between the 


parallels of Dunnose and Delamere Forest was found —_ 


= 925,188'5 feet. By carrying on the calenlation through 
the same series of triangles, but with an azimuth deter- 
mined at a different station, the distance between the paral- 
lels was obtained == 925,180-7 feet. The mean is 925,184°6 
feet. Now if we seek an arc having the same proportion 
to the arc between Dunnose and Burleigh Moor which 
the distance hetween those stations has to this distance, we 
shall find 2° 36’ 132 forthe amplitude. But the ampli- 
tude derived from the sector observations is 2° 36/ 12/2. 
Hence the difference between the observed and compnted 
amplitude is only 1”, which corresponds to an error of 0-4 
in one degree. ‘The agreemcnt may be considered as sa- 
tisfactory ; but by reason of the distance of Dunnose from 
the meridian of Delamere, this determination of the length 
of the meridional arc cannot be admitted as of equal certainty 
with that of the meridian of Burleigh Moor, in any deduc- 
tions relative to the figure of the carth. ‘The result, how- 
ever, gives 60,823 fathoms, or 364,938 feet, for the length 
of a meridional degree in latitude 53° 34’, or nearly the 
centre of England. 

It would far exceed our limits to give a detailed descrip- 
tion of the immense mass of observations and results con- 
tained in this volume, and it is beside our purpose to enter 
into any critical examination of its contents. In a work of 
such magnitude, and abounding with such a multiplicity of 
minute details, it will not be expected that errors can be 
entirely avoided ; 2nd a considerable numher, it must be 
admitted, have found their way into the volume. In some 
respects, also, the deductions have not been made so as to 
furnish results possessing all the accuracy possible to be 
attained by means of the improved science of the present 
day ; but it is to be observed, that many of the more re- 
fined methods of calculation have been introduced into the 
practice of geodesy since the volume was published. The 
method of assigning weights to the several results, of esti- 
mating the probable crrors, and applying corrections ac- 
cording to an uniform fixed rule derived from the theory of 
chances, and thereby avoiding arhitrary adjustments, was 
then scarcely known. It is due, however, to the present 
able and enlightened superintendent of the ‘survey to state, 
that all these less perfect methods of computation and re- 
duction have Jong been abandoned, and that every advan- 
tage which can be derived from the refined theories of Gauss 
and Bessel has been brought to bear on the work; and we 
have little doubt, that-when the next accaunt of it shall ap- 
pear, the scientific skill displayed in the reductions will be 
found to be quite on a par with the instrumental precision. 

‘The preceding abstract brings down the history of the 
survey to the end of the year 1809, and we regret that 
our account must here be brought to a conclusion ; for 
although the work has continued to be presccuted with 
more or less intermission since that time, no further de- 
tailed account has been given ta the public. It may not be 
without interest, however, to state generally a few particu- 
lars respecting its subsequeut progress. 

Since 1809, the prosecution of the survey has been ¢ 


Royal Engineers. The triangulation which had been carried vey. 
to the south-east part of Scotland, as far as the Frith of Forth, 
was first continued along the east coast to the borders of 
Ross-shire, and subsequently extended to the Shetland 
Islands. A series was also carried from the Cumberland 
triangles, along the western coast, through Dumfriesshire, 
and to the summit of Ben Lomond, connecting all the re- 
markable points in Perthshire. In 1817 a hase of verifica- 
tion was measured with the steel chains by Colonel Colby, 
on Belhelvie Links, near Aberdeen. Shortly after this, the 
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TRIGONOMETRICAL SURVEY. 


survey of Seotland was interrupted for a number of years, 
and the scene of operations transferred to Ireland, an accu- 
rate survey of that country being considered, from political 
reasons, as of more urgent importance. 

The Ordnance survey of Ireland is perhaps the most 
eomplete operation of the kind that has ever been exe- 
cuted in any country. Hitherto the different bases of ve- 
rifieation had all been mcasured with the same apparatus, 
and according to the same methods, as were used on Houn- 
slow Heath; but doubts having ariscn respecting the accu- 
raey attainable by means of the steel chains, Colonel Colby, 
on entering upon this new field, resolved to have recourse 
to an entirely different method of proceeding, and, instead 
of chains, to adopt the ingenious eompensating apparatus 
which has been described in Figure oF THE Earn, p. 
553. By this method, metallic bars of ten feet in length, 
and defined by points whose distanee remains invariable in 
all temperatures, are placed aceurately along the line to be 
measured; and the distanee between the terminal points 
of the preceding and following bars is measured by a mi- 
crometer microscope, with a certainty altogether unattain- 
able by measuring rods abutting against each other, or by 
observing the coincidence of straight lines on the handles 
of the steel chains. The ground selected for the base lies 
on the east shore of Lough Foyle, on the north coast of 
Ireland, and the line itself forms part of a straight line 
drawn from Shaw Mountain to Mount Sandy, nearly north 
and south. The whole line measured was nearly eight 
miles in length. For a verifieation, it was divided into two 
parts, one about half the length of the other, and the length 
of the one dedueed from the other in various ways by 
triangulation. By this means it was estimated that the 
greatest possible error could not exceed two inches. It 
was also prolonged by triangulation from the north end to 
Mount Sandy, whereby two additional miles were given to 
it, so that it may be considered as a base of ten miles, the 
probable accuracy of the last part being quite as great as that 
of the part determined by the actual application of the mea- 
suring bars. From this base a series of triangles com- 
menced, which proeeeded all over the island, and were 
conneeted with those formerly observed in Wales, the Isle 
of Man, the west coast of Seotland, and the Hebrides. 
Some of these triangles were of encrmous extent, the sides 
exceeding a hundred milcs. 

The survey of Ireland having been completed, at least 
so far as regards the primary triangles, that of Seotland was 
recommenced in 1838, and has already been carried from 
the eastern counties westward to the island of Lewis in the 
north. At the present time (1840), surveying parties are 
also cmployed at different places in Wales and the north of 
Iingland, in observing the angles which had formerly been 
omitted, and verifying others whieh had not been satisfae- 
torily observed. 

We cannot conclude this brief and imperfect sketch with- 
out alluding to the admirable maps which have been pub- 
lished from time to time, and are now in progress. These 
are all designed from the materials collected in the field, 
and are not only drawn, but also engraved and printed, at 
the Ordnance Map Offices in the Tower, and at Dublin. 
Of the maps of England, thirty-eight counties, embracing 
all the southern part of the island, have now been publish- 
ed, engraved on a scale cf one inch to the mile. The 
maps of Ireland, of which eighteen counties are publish- 
ed, are given on the magnificent scale of six inches to the 
mile, and not only exhibit, with the utmost distinctness, 
the natural features of the country, but even the minutest 


a a =a Se. eee 

" From the “ Estimates of the Office of Ordnance” for the year 1840-41, printed by order of the House of Commons, it appears thet 
the sums of money already granted for the surveys of England, Wales, and Seotland, amount to L.326,163, and that the sum propose 
On the survey of Ireland there has been expended the large sum of L.619,520, including 


ersons employed on the Irish survey, at the date of the estimates, ¥ 
stated to be 2037 ; and the number employed on the British reay 82, ee Teel ae ~ 


to be taken in the present year is L.18,400. 


L..60,000 for the services of the present year. The number of 


topographical details. This series of maps forms a splendid 
national work; and as no part of the map of Scotland has 
yet been engraved, we trust that the whole of that country 
will be given'on the same seale.} a 


Of the Standards of Length used in the Trigonometrica] 
Survey. 


In the British survey, all the linear measures are expressed 
in feet measured from a certain scale ; and in order that the 
results relative to the dimensions and figure of the earth may 
be eomparable with those of other similar operations, it js 
necessary to determine the relation of this unit to other 
known measures. 

General Roy’s measurement of the Hounslow Heath 
base was performed with glass rods, on whieh lengths of 
twenty feet had been set off by Ramsden, from a standard* 
scale, which is described “ as a finely divided brass scale 
of the length of forty-two inches, with a Vernier’s division 
of 100 at one end and one of fifty at the other, whercby 
the thousandth part of an inch is perceptible. It was ori- 
ginally the property of Mr Graham, the celebrated watch- 
maker; has the name of Jonathan Sisson engraved on it, 
but was known to be divided by Bird.” From this scale 
the measure was transferred to the glass rods as follows. 
«A deal plank upwards of thirty feet long, nine or ten inches 
broad, and about three inches thick, was set up edgewise 
on stands, and planed perfectly straight and smooth. A 
silver wire was then stretehed along the middle of the edge 
from one end to the other, and six distances of forty inches 
each were marked off by the side of the wire, at which 
points brass pins were driven into the wood, and their tops 
polished. A fine dot being then made on one of the ex- 
treme pins, and the silver wire being stretched over the dot 
and the middle of the other pins, the extent of forty inches 
was, with the utmost eare, taken from the scale, by meansof 
a pair of beam-compasses, whose micrometer screw shewed 
very perceptibly a motion of the 5000th part of an inch, 
and transferred to the following brass pin on the plank. 
In this manncr all the six lengths were laid off. Two 
brass reetangular cheeks were then placed on the plank so as 
to bisect the two extreme dots, and present relatively to each 
other surfaees perfectly parallel. The glass rods were then 
placed between the cheeks, and the bell-metal buttons 
whieh formed their extremities ground down until the 
length (determined by the coincidenee of a fine line on the 
glass rod with another on the moveable apparatus on the ex- 
tremity of the rod) was aceurately fitted between the cheeks, 
and was consequently twenty feet of the brass seale. 

The seale which it has been usual of late years to adopt 
in works of science as the standard of English measure, 
goes by the name of Sir George Shuekburgh’s seale, and is 
described at length in the Phil. Trans. for 1798. The 
relation between this scale and several other standards was 
investigated by Captain Kater, whose experiments and Te 
sults are given in the Phil. ‘Trans. for 1821. From these 
experiments it was found that thirty-six inches of General 
Roy’s seale are equal to 36:000930 inches of Sir George 
Shuckburgh’s; whenee, in order to reduee distances x 
pressed in terms of General Roy’s scale to Sir George 
Shuckburgh’s, we must multiply by 9999742. 

Now it has been stated that the length of the Hounslow 
Heath base, as measured by the glass rods, was found to 
be 2740408 feet. Using the above multiplier, the same 
distance expressed in terms of Shuckburgh’s scale 8 
274.03°38 feet. 
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In the Ordnance survey, all the bases, excepting the re- 
vent one in Ireland, were measnred with a steel chain, 
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of the steel chains was determined, Mr Ramsden com- Trigono- 
pared his own brass standard with that of the Royal So- metrical 


vhich was ‘eompared from time to time, generally before 
“nd after the operation, with a similar steel chain of 100 
, eet, which was not otherwise used in the measurement. 
The primary measure in this case: was a brass standard 
‘orty-inch seale, belonging to Mr Ramsden, and not Ge- 
yeral Roy’s. V'rom this standard, six lengths of forty 
inches were transferred, by means of the beam-compass, to 
| prismatic bar of cast iron, into which brass points were 
nserted at the proper distances, so that the bar furmed a 
neasure of twenty feet. In order to transfer this to the 
eel ehain, a portion ef the chain was placed on rollers 
xactly parallel to the iron bar, and stretched, as in the 
easurement of the several bases, with a weight of fifty-six 
sounds, From the extreme points on the edge of the bar, 
king the distance of twenty feet, fine wire plummets 
ere suspended, so as nearly to touch the chain. One end 
f the chain, determined by a fine line drawn on the brass 
ndle, being then brought under the wire by means of an 
jjusting serew, a point coinciding with the other wire was 
ade in the chain. -This part of the chain was then shift- 
d, and another twenty feet measured in the same manner ; 
‘nd thns the whole chain was determined at five successive 
-perations. 
The brass scale which was used in this operation is sup- 
\osed to be lost, but the prismatic bar is still in existence, 
ad forms, therefore, the only authentic standard of the sur- 
‘ey, the standard steel chain being probably liable to some 
‘\teration from rust or wear at the joints. This bar was 
so examined by Captain Kater, who found the mean yard 
it to be equal to 36*00254 inches of Shuekburgh’s seale. 
ssuming this determination to be correet, it follows that 
ery distance given in the Ordnance survey, in order to be 
pressed in terms of Shuckburgh’s seale, must be multi- 
ied by 9999694. Now the Hounslow Heath base was 
und by the measurement with the steel chains to be 
7,404°3165 feet of Ramsden’s standard scale. The length, 
erefore, in terms of Sir George Shuckburgh’s scale, is 
1,402°38 feet. 
It thus appears that the two measurements of this im- 
® brtant base, when reduced to the same standard, give the 
| llowing results : 


with the glass rods,....,,.........27,403-38 feet, 


ciety, “and after the two standards had been allowed to. 
remain together about twenty-four hours, they were found 
to be precisely of the same length.” The temperature is 
not stated. Now this perfect agreement leads to the in- 
ference that the comparisons were not made with the re- 
quisite care, or that the means employed were insufficient,! 
In faet, it was found by Captain Kater, that the difference 
between General’ Roy’s scale and that of the Royal Society 
amouated to :00047'of an inch; a quantity, however, with- 
in the limits of the distance measurable with the beam- 
compasses. The principal cause of the difference between 
the two determinations of the base may probably be aserib- 
ed to errors committed’ in transferring the length of the 
scale to the twenty-feet iron prism; and perhaps also in 
part to an erroneous comparison of this rod with Shuck. 
burgh’s seale ; for it is said that the points on the brass pins 
inserted in the rod are so worn and enlarged by the appli- 
eation of the beam-compass as to render any exact com- 
parison impossible. 

The standard measure of the Irish base is a distance of 
ten feet, defined by two fine points on a bar of cast iron. 
We are not aequainted with the length of the mean foot 
in terms of Shuekburgh’s ‘scale ; but as none of the results 
yet published are given in terms of this base, its aceurate 
length, in relation to other standards, is at present unim- 
portant.* 


@ 
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Of the Selection of the Stations and the Signals. 


In conducting a survey over an extensive country, the 
ehoice of stations must in a great mcasure be determined 
by the nature of the ground; for it is obvious that sig- 
nals can only be erected at places mutually visible from 
each other. But although the natural irregularities of the 
surface of the ground render an entirely arbitrary dispo- 
sition of the signals impracticable, there will frequently 
be room, for a ehoice between two or more points; and it 
is therefore important to determine the conditions which 
must be fulfilled, in order that the inevitable errors of ob- 
servation may have the least effect on the measured dis- 
tances. 


Survey. 


Let A, B, C be the three angles of a triangle, and a, b, ¢ Effect of a 
the sides respeetively opposite. In each ease the data are small error 
the three angles, and one of the sides, as a; and the ele- of observa- 


with the steel ehain...............27,402°38 feet. 


‘he difference is one foot, which is larger than ean well be 
‘pnsidered probable, supposing the stccl measuring ehain 
) have been exactly five times the length of cach of the 
ass rods. In the aceount of the survey, the difference is 
ated to be 22 inches; but this was on the supposition 
at the two standards were precisely of the same length. 
Prior to Captain Kater’s experiments, it had been. assumed, 
om some comparisons with an intermediate scale belong- 
§ to the Royal Society, that Ramsden’s scale exactly 
steed with General Roy’s. The latter states ( Trigono- 
etrical Survey, vol. i. p. 16), that he placed the two 
ales (his own and the Soeiety’s) together on a table with 
‘emometers alongside, and that after they had remained 
this position two days, Mr Ramsden carefully: took a 
ngth of three feet from the Royal Soeiety’s standard 
! his beam-compasses, and applied it to the other seale, 
id it was found to teach exactly to thirty-six inches, the 
mperature being 65°. In like manner, when the length 


1 : ; 
On this Subject, see an excellent 


ipa expressed in feet of Ramsden’s standard 
huckburgh’s scal 
‘ot affect 
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n feet of Shuckburgh’s scale, 
VOL. XX1, 


2 Ind : z paper by Mr Baily in the ninth volume of the M the R : 

n the article igure or tur Eartuy, the lengths of the English arcs of meridian are copied from the Trig. Survey, and'are couse- 

scale, while all the foreign measurements, as well’as those of the Indian are’ are in feet of 

e reduced according to the comparative values of the different standards given by Captain’ Kater. This inadvertence does 

» Values there given of the earth’s axes, and the lengths of the equatorial and meridional degrees, all of whiéh are understood to 
. id 


ments to be caleulated are 6 and e, the remaining sides. - 
The question therefore is to determine the speeies of tri- 
angle, in order that the eomputed lengths of 6 and ¢ may 
be the least affected by small indeterminate errors in the 
measurement of the angles, Suppose each of the angles 
to have been observed, and let the errors of observation be 
respectively @, 8, y. When the sum of the observed angles 
differs from 180°, or rather from 180° + the spherical 
excess, each angle is correeted by applying to it one third 
of the excess or defect. After the angles have thus been 
corrected, they still remain affected with the errors of ob- 
servation; but as the sum is now correct, it is plain that the 
sum of the errors is nothing, or that a + 6 + y¥ = 0, and 
consequently « = — (8 + y). Now, putting the given 
side a = 1, the side ¢ is found in parts of @ from the for- 
sins (C +4 y) _ sin. C cos. y 4+ cos. C sin. 7 


mulae =, pane at vats Wigs MB vice ald hein 
sin. (A ++ w) sin. Acos. a + eos.A sin. a 


; and 


Memoirs of the Royal Astronomical Society. 
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and the west of Scotland. But the difficulties and incon. 
veniences of night-signals are so great, and the obse 
tions attended with so much uncertainty from the un 
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Trigono- since « and y are very small anglcs, we may assume Cos. @ 
ae = l,sin.a=a, cos. y= 1, sin.yay, by which the formula 
urvey* becomes, on substituting —- (9 + y) for @, 


tion of s'g- use of were of various kinds, 


sin. C ++ y cos. C 


ein. A (6 y) cos. A 
Dividing the numerator of this expression by the denomi- 
nator, and rejecting the terms in the quotient which con- 
tain the sqnares and higher powers of § and y, we get 


sins °C 8 cos. A sin. C 
°= sin. A Sime 
so that the error of thie side c is 
B cos. Asin. C y sin. B 
Similarly, the error of the side 5 is found to be 


8 sin. C 
sin.? A” 

It now remains to determine the conditions undcr which 
these expressions have the smallest values. Since a + 8 
+ 7 = 0, in every case two of these quantities must have 
the same sign, and the third the opposite. If therefore 
«wand £ are both positive, y is negative; and if they are 
both negative, y is positive ; so that as y must of necessity 
be either positive or negative, there are only two chances 
for w and 8 having the same sign. In like manner, there 
are also two chances only for « and y having the same sign 
and 8 the opposite, and for 8 and y having beth the same 
sig’ and « the opposite. It thus appears, that for any two 
specified errors, there are only two chances for both having 
the same sign, and four chances for their having opposite 
signs ; so that in the above expressions the probability that 
8 and y are of opposite signs, is twice as great as the pro- 
badility of both having the same sign. Now if they have 
opposite sigus, both expressions will be diminished if cos. A 
be positive, that is, if the third angle A be less than 90°, or 
less than a right angle. With respect to the relation be- 
tween B and C, which gives the smallest chances of error, 
it may be assumed as probable that the two errors 8 and y, 
though they have opposite signs, will not differ greatly in 
magnitude. But if they are nearly equal, the two expres- 
sions for the errors of b and ¢ will have the smallest values 
when B and Care nearly cqnal. Hence the conditions which 
afford the greatest probability of the smallest errors are these: 
1. That the angle opposite to the measnred side be less 
than a right angle; and, 2. that the angles adjacent to that 
side be nearly equal. These conditions will be best ful- 
filled on the average of a series, by making the triangles as 
nearly as possible equilateral. 

If only two angles B and C have been observed, then 
there is the same probability of 6 and y having the same 
sign or opposite signs. In this case the chance of smallest 
error is obtained by making cos. A = 0, that is, when A is 
a right angle. 

In the earlier part of the British survey, the signals made 
but principally flagz-staffs car- 
rying reverberatory lamps, and furnished with concave cop- 
per reflectors about nine or ten inches in diameter, well 
polished and silvered, and enclosed in tin cases, having 
plates of ground glass in front, to prevent the bad effects 
of unequal and unsteady light from exposure to the wind. 
Such signals can be seen at the distance of twenty or 
twenty-iour miles. For more distant stations, Bengal or 
white lights were fixed in small sockets, supported on a 
tripod of about five or six feet in height. By means of a 
plummet, these could be readily placed precisely over the 
point marking the station. The now well-known Drum- 
mond light (for the description of which see Mr Drum- 
mond’s paper in the Phil. Trans. for 1826) was practically 
applied as a night-signal at some of the stations in Ireland, 


¥ sin. B 
sin2 A’ 


y cos. A sin. B 
einen VAN 


‘are found preferable to any others. 


ness and scintillation of the light, that the practice of ob. 
serving by night has of late years been abandoned. Atpre. 
sent the signals are usually formed by building a conical 
pile of stones, in some instances excecding twenty feet in 
diameter at the base, over the point which marks the een. 
tre of the station. Such signals are of course subject to this 
great inconvenience, that they can only be seen in favour. 
able states of the atmosphere; but in all other respects they 
In some of the late | 
operations where the distances were not very great, aplate 
of metal was used, having a narrow vertical slit cut init ; 
and in this case the signal consists of the line of light passe 
ing through the slit, and which can he rendered more bri. . 
liant by means of reflectors suitably disposed. Colonel Gol. _ 
by has also on some occasions successfully employed the 
heliotrepe; a method recommended by Gauss, and which © 
consists in throwing a beam of solar light upon a distant stae 
tion by reflexion from a small plane mirror, as that of a sex. © 
tant or reflecting circle. A description of this ingenious : 
but not very convenient method of forming signals for geo- 
Qctical purposes is given in Zach’s Correspondance Astro. 
nomique, Vol. v. p. 374 | 


Of the Calculation of the Sides of the Triangles. 


In measuring angular distances with the theodolite, the 
plane of the instrument is carefully adjusted to the horizon, 
so that the angle observed is the horizontal angle at 
station; and, consequently, no previous reduction is ne || 

essary, on acconnt of the three summits of the triangle to 
be compnted being uncqually distant from the earths 
centre, as is the case when the angles are measured witha 
sextant or repeating circle. The practice which was al- 
ways followed in the Ordnance survcy, of placing the centre 
of the theodolite directly under the centre of the signal, || 
also obviated the necessity of a calculation for reducing }| 
the observed angle to the centre of the station. Formula 
for both these reductions will however be found in Figure | 
oF THE Earrs, p. 5505. | 

The three angles of any spherical triangle, as is well 
known, exceed 180° by a certain quantity, called the sple 
rical excess, which is proportional to the area of the tr- 
angle. Let A, B, C denote the angles of a spherical tri 
angle, 7 the radins of the sphere expressed in fee 
@ — 3°14159 the ratio of the circumference to the dia 
meter, and S the number of square feet in the surface or 
area of the triangle, then, by trigonometry, 


g 2 A BAC 180 | 
me 180° 
Let E denote the spherical excess = A +- B + C—I80 || 


3 if ' 
Bx I. x= in degrees, or E= SBS = express: 
ed in seconds. In any triangle which can be measured on 
the surface of the earth, S is very small in comparison of? | 
and therefore E is a very small qnantity. (In practice | 
seldom exceeds four or five seconds, thongh in some of t e 
large triangles observed in the west of Scotland, whose sides 
exceed 100 miles, it amounted to thirty or forty seconds.) { 
Hence an approximate value of 5 will enable us to col | 
pute I with sufficient precision. For this purpose, there- | 
fore, the triangle may be regarded as a plane one} and on | 
denoting by a, 5. ¢c, the number of feet in the sides respe™ | 
tively opposite to A, B, C, we shall have for the area, 5= | 
ab sin, C. Substituting this in the formula for the sphe 
rical excess, we get, in seconds, 

a ab sin. C x 648000 


re. 


then E = 


err 


“This formula is deduced on the hypothesis that the tri- 
ingle ison a spherical surface, but it applies also to triangles 
the surface of a spheroid ; for it may be demonstrated 
jat the spherical excess is the same for triangles on a 
oheroid and on a sphere, when the latitudes of the stations 
ad their differences of longitudes are the same. 
| In order to compute the spherical excess of any triangle, 
is necessary to know the value of 7, the radius of curva- 
re of the spherical surface. Now the curvature of the 
ic joining any two stations on a spheroid varies with the 
titude of the stations, and also with the direction of the 
in question in respect of the meridian ; but for the pre- 
nt purpose it will, in general, be sufficient to assume the 
‘Jue of 7, which corresponds to the curvature of the meri- 
an at the mean latitude of the stations, and even to sup- 
se it constant for a whole series of triangles contained be- 
een two parallels of latitude not distant more than a few 
pgrees. If, however, the triangles are very large, it may 
fb necessary to compute more accurately ; and in such 
ses the nearest approximation to the true spherical ex- 
ss will be found by computing, for the mean latitude of 
'e three stations, the curvature of the meridian, and of the 
(cle perpendicular to the meridian, and taking the mean 
ithe two for the value of'r ; or, which is nearly the same 
ing, by computing the radius of the vertical circle which 
ts the meridian at an angle of 45° at that mean latitude. 
5 the determination of the curvature of the meridian, the 
© perpendicular to the meridian, and the geodetical line 
aking any oblique angle with the meridian, are required for 
ious other purposes cannected with the survey as well 
j the present, we shall here subjoin the formule by which 
ey are severally computed from assumed dimensions and 
‘ipticity of the earth. 
Let ALP be the are of the meridian passing through 
e station L, AC the semidiameter 
the equator, CP the semi-axis, 
M the normal at L, meeting PC 
joduced in N. Assume a =C P, 
i= AC, and e = the ellipticity, or 
ich that b= a (1 + e€), and let 
ie the latitude of L, and R the 
‘dius of curvature of the meri- 
inat L; then it is shown in Fy- 
RE oF THE Earn, p. 559, that 
. R= a(l—e 4+ 3¢sin22)............(2). 
Let RY be the radius of curvature of the arc perpendicu- 
to the meridian at L; and it is shown in the same ar- 
tle, p. 558, that R’ = LN, the normal extended to its in- 
irsection with the polar axis. Now let n = LM, the nor- 
al at L; then, hy conic sections, R’: 2:3: b*: a2; whence 
j= (1+ en. Buta = a (1 —e cos. 2) ( Ficura oF THE 
RTH, p. 559); therefore, rejecting terms containing the 
are of ¢, as insignificant, we find 
WV =a(l+e + esin2d)....... wele.( SK 

To find the curvature of the oblique circle, let r be the 
dius of curvature at the point L of a section of the spheroid 
ntaining LN, and making with the meridian an anvle = 4; 
ip have the following expression found by Euler (Lacroix, 
leul. Differentiel et Integral, vol. i. p. 578). 

~ RR’ 
"= Rsin2 4 + R’cos.? 6 
‘This last expression may be put under a form more con- 
‘ment for calculation. Dividing both terms by 7’, substi- 
ting 1 —sin.? 6 for cos? 4, aud converting the result into 
‘Series, all the terms of which after the second may be ne- 
ected, we get 


A 
f 


kB 
ik (4). 


Since m any circle the length of a degree is proportional 
> the radius (it is found by dividing the radius by the con- 


r=R 1 + 


sin.? 6)...... beens 


: 
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stant number 57:29578), if we make M — the length in Trigono- 
feet of a degree of the meridian at L, P = the length of a metrical 
degree of the perpendicular arc, and D = the degree of an _P¥rvey: 


arc which makes with the meridian an angle = ¢, we shall 
have also 


D=M(1+ eae Sin.? O)se...00+-4(5), 


which is the expression usually given, and by means of 


_which the length of the oblique degree is found in terms 


of the degrees of the meridian and perpendicular. 


Having computed the spherical excess E from approxi- Apportion. 


mate values of the lengths of the sides (obtained by sup- ment of 


posing the triangle a plane one), the sum of the three ob- err of 
served angles should be = 180° 4. E. But as every ob-°?S¢t¥?- 


eG ; ; tion. 
servation is attended with some degree of uncertainty, the 


probability is infinitely small that the sum will be precisely 
equal to this quantity in any case. The difference (which 
in general will amount to some seconds) is the error of the 
observed angles; and the next question to be considered is, 
how should the error be apportioned among the three angles, 
so that the probability of the result being true may be 
greater than if any other mode of distribution were adopt- 
ed? If no reason exists for supposing that one angle has 
been determined more accurately than another, the error 
should of course be equally divided among the three angles ; 
but in practice this is seldom the case, for it will usually 
happen that one or other of the angles has been determined 
by a greater number of observations, or by observations 
made under more favourable circumstances than the others, 
and consequently the three determinations are not affected 
with the same probable errors. In the earlier period of the 
Ordnance survey, and indeed so far as the published account 
extends, the apportionment of the error appears to have 
been made in a manner entirely arbitrary, or at least ac- 
cording to the observer’s judgment of the relative goodness 
of the observations ; but this objectionable practice is now 
abandoned, and a uniform method, founded on the theory 
of chances, adopted. Suppose several observations to have 
been made of the same angle, and that the seconds of read- 
ing are d/l”, &c., and let m be the average or arithmetical 
mean of the whole; then m— 1 m—U, m—U, &c., are 
the errors of the individual observations, and the weight of 
the determination, or of the average m, is equal to the square 
of the number of observations divided by twice the sum of 
the squares of the errors. Sce PRoBasiuity, vol. xviii. p- 
635, ‘No. 145. In this manner the weight is found for each 
angle, and the error of the triangle, that is, the difference 
between the sum of the three angles (each being the ave- 
rage of the observed values) and 180° + E, is divided into 
three parts respectively proportioned to the reciprocal of 
the weights, which parts form the corrections to be added 
to or subtracted from the angles to which they respectively 
correspond. We have then three corrected spherical angles, 
the sum of which is exactly 180° +4. E. 


_ The three spherical angles of the triangle being thus deter- Methods of 
mined, the next stepin the operation is tocompute the lengths calculating 
of the two remaining sides; one side being always known, the sides. 


either by the measurement of a base, or by the previous com- 
putation of another triangle. Three different methods of 
computation have been practised. That which first suggests 
itself is to transform the side whose length is already known 
in feet, into an are of a circle (which is done by comparing 
it with the radius of the earth), and solving the triangle by 
the usual formule of spherical trigonometry. This was the me- 
thod followed by Boscovich in his measurement of the Italian 
arc of meridian ; and it was also practised in some instances 
by Delambre ; but as it involves a somewhat tedious process 
of calculation, it is not that which is generally adopted. 
As the distance of any two stations mutually visible from 
each other is very small in comparison of the whole circum- 
ference of the earth, the chord of the intercepted arc will 
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'Trigono- differ from the arc itself by a quantity which may be com- 
metrical puted from the known ratio of the chord to the radius of 
Survey- the earth, but which in general is so small as to be insen- 
sible. If, therefore, from the observed spherical angles we 
deduce in cach case the corresponding angles formed by 
the chords, and with these compute the sides by plane tri- 
gonometry, we shall obtain the chords of the arcs intercept- 
‘ed between the stations, and thence the arcs themselves, or 
the true geodetical lines on the spheroid. On this principle 
all the triangles of the Ordnance survey have been com- 
puted. A third method, which has been followed in all the 
recent continental surveys, and which was also adopted by 
Captain Kater in the verification of General Roy’s triangles, 
depends on a theorem first demonstrated by Legendre ; 
namely, that a triangle on a sphere or spheroid, which is 
small in comparison of the whole spherical surface, differs 
insensibly from a plane triangle of which the sides are re- 
spectively equal in length to the sides of the triangle on 
the sphere, and whose angles are respectively equal to 
those of the spherical triangle, each diminished by one third 
of the spherical excess. We shall here give formule for 
the two last methods, with an example of their applica- 
tion. 
Formula To reduce an observed horizontal angle to the angle 
for reduc- formed by the chords of the containing sidcs, Ict 7 be the 
tion to the .. 3: ‘ : “4 r F 
chords,  Padius of the sphere on which the triangle is described ; @, 
b,c, the sides (the radins and sides being both expressed 
in feet); and, for the sake of abridging, let 
a b ec 
> = «) x =B-7=73 
so that «, 8, y, represent the sides of a similar triangle on a 
sphere whosc radius = 1. Let A be the horizontal angle 
opposite the side a, and A—za the corresponding angle 
formed by the chords; the object is to find the correction 
az to be applied to the observed angle A. From a well- 
known formula of plane trigonometry, we have 


Cos. (A - 2) & chord? 8 + chord? y— chord? a 
2 chord 8 x chord y 
or, since chord « = 2 sin. 3a, 
nw i oe 2 7 

Cos. (A — 2) = he 28 ae coe ay ea 4 oe 
@ Sin. $8 x sit: % ¥ 
Now cos. (A — 7) = cos. A cos. x +4 sin. A sin. v3 and 
since w is small, cos. = 1, and sin. x = a (very nearly); 
therefore 


Cos. (A — a) = cos. A 4 xsin. A, 
and consequently 


sin? 3 B-+-sin.2 3.y—sin.? } @ 
Pra Dhahigiay wa -1-( Mi). 
3 sin. dy 
Now in any spherical triangle 
COs. & — COS. COS. 
Cos. A = COb te CO ey 
sin. 6 sin. 
1—2 sin? 3 a—(1—2 sin.’ 3 8) (1— 2 sin.? 3 7) 
in. 2 . all in. 2 ns —_ 
—_ 4. sin. 3 6 cos. 48 x sin. 3 y cos. § y 
sin? 384 sin Ly—sin? 4 a sin. 3 B sin. 3 y 
2 sin. 4 6 cos. 48 xXsin. dy cos. Ay cos.3 Bcos. dy’ 
therefore, by reason of the equation (A), 
are 2 cos. A+asin. A __ sin. 3 sin. 47, 
cos. $8 cos.d y  cos.4 Bcos.d y’ 


Cos. A + xsin. A= 


? 


whence we find 
x sin. A =sin. 4 Ssin. }y —(1— cos. } 6 cos. 4 y) cos. A. 
Now the arcs 8 and y being small, we may assume, 
without sensible error, sin. 4 8 = 4 8, cos.4 B= 1—36*; 
whence (making also the like assumption for 7), we get 
24.2 
oe = ee cos. A; 


x sin. A = 


therefore, since + By = 7s (+7)? — zs (8 — 7)’, and 


ing the are in terms of the chord. Divide the cube of the 


4(CP4+ PY =t5 C+ yl + 2 C— ys wen 4 
“i (B+ 7)? L— cos. A) — 2s (8 = 9) (lf cos A), 8 
and conscguently, dividing both sides by sin. A, 4 
r= py (3-+ 7)? tan. § A— 4 (B—y) cot JA, 

In this formula a is expressed in parts of the radius =], 
but in the applications x must be expressed in seconds of are, 
Now if R” denote the number ef seconds in the radius 
C= 205,264"8), then lias: R”: seconds in arc x; whence 
x RK" = seconds in a. Multiplying therefore the above equa- 
tion by R’, and substituting for «, 8, y, their values, we have 
ultimatcly 


2 
gz (+) tan. JA + RY— ie (=) cot. } Ar R" (6), 
from which formula z is found in seconds. 

In like manner, the corrections are found for the two 
other horizontal angles B and C, each being expressed in 
terms of the angle itself and its containing sides. Let these 
corrections be respectively a and #”, then it is evident that 
xz 4+ 2' + x”=E, the sphcrical excess, and consequently, 
that when the true horizontal angles are respectively di- 
minished by 2, 2’, and x”, the sum ofthe three angles thus 
reduced will be exactly 180°. These reduced angles are 
the angles for calculation; and on computing from them 
the sides, we obtain the chords of the spherical ares inter- 
cepted betwcen the stations, whence the arcs themselves are 
easily obtained by means of the following formula: 

Let ? be any small arc in parts of the radius = 1; theng 
chord 29 = 2 sin. g; but we have also sin. 9 = 9 =} 


pe 
thercfore chord 29 = 29 —3 9°. Now, if we aseual agit 
ch 


a a ae “Gs a 
— “org — —; then chord — = — — —,, and consequent 
a, le rp Q4r? ed 


3 
a =chorda +- sae ths ie coos. Sel. 


In the last term of this expression the chord may be 
taken for the arc, and we have therefore this rule for find- 


chord expressed in feet by twenty-four times the square of 
the radius (in feet), and add the result to the computed 
length of the chord; the sum is the corresponding length 
of the are. 

We shall now give .an example of the application of B 
the preceding formule by computing the sides of one of! 
the large triangles connecting the west of Scotland with" 
Ircland, with the requisite data for which we have been 
obligiugly furnished by Colonel Colby. The three stations 
or angular points are Benlomond in Stirlingshire, Cairns- 
muir-on-Deugh in Kirkeudbright, and Knocklayd in the 
county of Antrim; the longest side, from Benlomend to 
Knocklayd, excceding ninety-five miles. The data are as 
follows 

At Benlomond the angle subtended by the stations 0 
Knocklayd and Cairnsmnir-on-Dengh was determine 
from three observations, giving respectively (we repeat only 
the seconds) 56° 43’ 29-97, 27-4, 28772. The means 
56° 4.3/ 28""58; whence the errors are respectively + 1:39, 
— 1-54, + 0-14; the squares of the crrors 1°9321, 23716, 
0196; the sum of the squares 43233; the weight (the 
square of the rule of observations divided by twice the sum 
of the squares of the errors) = 9 + 86466 = 1-041; and 
the reciprocal of the weight -961. 

At Cairnsmuir-on-Deugh, one observation gave the angle 
79° 42/ 28”69. The weight is assumed — °1, whence the 
reciprocal of the weight is 10. ‘ 

At Knocklayd, two obscrvations gave the angles 43° 34 
38-36, and 35”43. The mean is 43° 34! 3689 ; the er 
rors respectively + 1:47 and — 1-46; the weight found as | 
above = ‘4660. and the reciprocal of the weight 9-146. 

We have therefore the following data for the comput: | 
tion of the triangle: | 


senlomond..... A — 56° 43’ 28”58 " 
‘yirnsmuir...... B= 79 42 28 69 

nocklayd...... C = 43 34 36 °89 

pt dtiaaereod 180. 0.34,-16 
ngether with the chord of the are 
pining A and B, obtained from the L 
omputation of a former triangle, 
jg. chord c = 352,033°48 feet. 
“The first step of the operation is to compute approximate 
pleat the 40 sides a,b. For this purpose we have the 


, esin. A e sin. B 
mule @o-s a Oo = 
lahaccndl sin. C’ si 


; and it will be sufficient 
n. C 

» use logarithms to five placcs. 

Log. e = 554658 
© Loge sin. A = 9°92223 
Co. log. sin. C = 0°16158 


Log. ¢ = 5°54658 
Log. sin. B = 9:99295 
Co. log. sin. C = 0°16158 


Log. a = 5°6303 Log. b = 5-70111 
jence the approximate values of the three sides are 
= 426,960, 6 = 502,470, ¢ = 352,030 feet. 

We have next to find the corrections for reducing the 
bserved angles to the chord angles, and for this purpose it 
‘necessary to have an approximate value of the curvature 
the surface. Now the approximate latitude of Ben- 
‘mond (the northernmost station) is 56° 11’, and that of 
Inocklayd (the southernmost) is 55° 10’; the mean of the 
yo is 55° 40’; and if we adopt this as the value of Z, and 
‘sume the elements of the spheroid given in. the article 
\ours oF THE Earrn, p. 563, viz. a = half the polar 


. ¢ b—a es. ~ 
kiss 20,852,394: feet,e = ee 301-026 


\e formule (2), (3), and (4), give the following values of 

|, R’, and r (the radii of curvature in the direction of the 

jeridian, the direction perpendicular to the meridian, and 

je direction of a line making an angle of 45° with the me- 
dian) in feet, viz. 

| R= 20,924,824, Ri = 20,968,900, r = 20,946,814. 
With the value of 7 thus found, we procced to find the 


= 003322, 


2 ord angles corresponding to the observed angles A, B, C, 


') means of equation (6). And first to find x, the correc- 

n for A. 
|Log. (6 + c) = 593171 
Log. r = 7°32112 


——— 


Log. (6 — ec) = 517734 
Log. r = 732112 


7°85622 


; 8°61059 
2 2 
7°22118 5°7 1244 


Log. tan. 3 A = 9-73235 
| Co. log. 16 = §'79588 
Log. R” = 531443 


Log. cot. 4 A = 0:26765 
Co. log. 16 = 8'79588 
Log. R” = 5°31443 


11”-583 = 1-06384 1”231 = 0°09040 
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Hence # = 11”-583 — 1-231 = 10%352,. As the cor+ Trigono- 
rections for the other angles B and C are found pre- metrical 
cisely in the same manner, it is unneccssary to give the SUTvey- 
calculation. The results are respectively x = 14/684, 
x" = 9724. 
From this we have the spherical excess E (=2-} 2’ + 2”) 
= 34’-760. But the excess of the sum of the three ob- 
served angles above 180° was 34”16, consequently the error 
of the observations is — 0/“60. Now, on dividing this error 
into three parts proportionally to the three numbers ‘961, 
10, 2:146 (the reciprocals of the weights), we find the cor- 
rections for the observed angles to be respectively ++ 004, 
+ 0”46, and + 010. On applying these corrections, we 
obtain the true spherical angles; and on diminishing each 
of these last by the corresponding corrections for reduction 
to the chords, viz. 1035, 14/68, 9”73, we obtain the chord 
angles, or angles for calculation. ‘The results are as fol- 
lows: 


Observed Angles. Chord Angles. 


56° 43/1827 
79 42 14°47 
43 34.27 -26 


Spherical Angles. 


56° 43! 28"62 
79 42 29°15 
43 44 36°99 


A | 56° 43'28"58 
B | 79 42 28-69 
C | 43 34 36-89 


as es ree | ee meee er 


180 0 34:16; 150 0 34:76 180. 0 0:00 


With the angles in the last column of this table, we are Calculation 
enabled to caleulate the lengths of the chords opposite A of the 
and B. It is now necessary to use logarithms to seven de- chords. 
cimals at least. The calculation is as follows. 


Log. chord c (= 352033-48) = 5°5465840 
Log. sin. A (56° 43 18-27) = 99222144 
Log. sin. *B (79 42 14-47) = 9-9929499 * 
Co.log. sin. C (43 34 27 26) = 0-°1615956 
Log. chord a = 5°6303940 
Log. chord 6 = 5°7011295 


and the results are, chord a = 426,966°69 feet, chord 6 
= 502,492°46 feet, chord ¢c = 352,033°48 feet. 

It now only remains to determine the spherical arcs Calculation 
corresponding to the above chords. Using the same va-of the arcs. 
lue of the radius as above, namely, log. r = 732112, we 
find 

a* a, 6 SN ONS —_ , 

3472 ( 39. sak G. 12 05, 5g ¥ 14 
and therefore, by equation (7), the distances,on the surface 
of the spheroid are, 


Cairnsmuir to Knocklayd....,.......++ a = 426,974:08 
Benlomond to Cairnsmuir.........-.++0« 6 = 502,504r51 
Benlomond to Knocklayd...... ree ¢ = 352,037-62 


The whole process is brought under one view, by ar- 
ranging the calculations as in the subjoincd table. 


Bi ‘ Observations. esis phic Bee Chord: Sides 
serve Chord Cor-| Appor. 0 ngles for Patt iegen Lengths of 
= Angles. No. |Recip. of | rections. Error. Calculation, } Calculation. ennene: edeby Ares, 
"| Weight. se 
5°546584.0 
Benlomond... 56° 4.3' 28"58 | 3 0-961 | — 10°35 | + 0°04 | 56° 43’ 18"27 | 9°9222144| 426966°69| 426974-08 
Cairnsmuir....} 79 42 28 691 1 | 10-000|— 14-68] + 0-46 179 42 14°47] 9°9929499} 50249246) 50250451 
Knoeklayd.... 43 34 36°89} 2 2-146|— 9°73} -- 0:10 |43 34 27 +26} 0°1615956 | 352033-48 | 352037-62 
180 0 34°16 34°76 5°6303940 
Error, — 0 -60 5°7011295 
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The method now explained is that which has been fol- 


minesl lowed in computing all the triangles of the Ordnance sur- 


Senvey. 


Si 


Legendre’s 
theorem. 


vey. The following, which is generally adopted in the con- 
tinental measurements of geodetical arcs, is of somewhat 
easier application. 

As before, let a7, br, e+7, be represented re- 
spectively by «, 8, y. We have then 


cos. ¢ — cos. 8 cos. 
Cose A= Y; 


sin. 6 sin. ¥ 
and since the ares a, b, ¢, are small in comparison of 7, a 
sufficient approximation will be obtained, if, in the develop- 


to compute the spherical excess E from the formula (1) 
and for this purpose we take the same value of the ra 
of the oblique circle as was determined above, namely, log, 
7 = 7:32112. With this radius, the constant part of the > 
spherical excess, namely, 648000 + 27? «, becomes 037116 
and hence the formula (1) becomes 
Log. E = log. a + log. b + log. sin. C 4 037116, 
Approximate values of @ and 6 (one of them may be the 
given side) must now be found. Now, we found above 
log. a = 5°63089, log. 6 = 5°70111; and we have also log. 
sin. C = 9-83842. Adding these and the constant number 


0°37116 into one sum, we get log. EX: = 1:54108, and con. 
sequently E = 34760. This value of the spherical excess 
agrees exactly (as it ought) with the sum of the three chord 
corrections found above. 

Having computed the spherical excess, the error of the 
three observed angles is found, and apportioned among the 
angles in the reciprocal proportion of their respective 
weights, and the correct spherical angles deduced in the 
same manner as already explained in describing the other 
method. Lach of the spherical angles is then diminished 
by 1 E = 115825 and the results are the mean angles 
from which the sides are to be calculated. They are asunder: 


ment of the sines and cosines in terms of the arc, we retain 
the terms only which involve powers not higher than the 
fourth, that is, if we make 
Q 4 3 
a” a ' 
Ce = Lins + eae eo as $ 

and also make a like substitution for cos. 8, cos. y, and sin. y- 
With these values, the above equation becomes 


coe A LOE —@) + BPE RY 
By Ih +7} 
Beye" a ee eg 
. 2By 24 By i 
Restoring the values of «, 6, y, and denoting the numera- 
tors of the two terms by M and N respectively, we have 


a N 
(Coma = he + a ae aaa Bo000 (8). 


In a plane triangle whose sides are respectively equal in 
length to the three arcs a, 6, ¢, let A’ be the angle opposite 
to the side a; then 


Cos. A’ 


Mean Angles for 
Calculation, 


Corrected Spherical 


Stations. Angles. 


Benlomond, A... 
Cairnsmuir, B.. 


Knocklayd, C.... 


56° 45’ 28-62 
79 42 29°15 
43 34 36 -99 


5G° 43’ 1704 | 
79 42 17-56 
43 34 25-40 


Sum......| 180 0 34-76.|180 0 COMM 


P+e—a M ni 
— With these mean angles, and the given side c = 35203782 


2be 2be “thi i. Rcamt 
. On squaring both sides of this equation, and substituting we gous bes eh a a - in, a not ‘the ea 
1 —sin2 A’ for cos.? A’, we get — 40? ce sin.? A’ = a* + 5 fe er 5 alee = See es a 
+ ct — 2a? 2? — 2a? & — 26? ce? = N. In consequence of Oe. oa eee = ae 
: ae Log. sin. A (56° 43’ 17-04) = 9-9222127 
these two values of M and N, the equation (8) becomes” ‘pas sin. B (79 42 17-56) = 99929511 
g. sin. 56) = 2 
Pele tore ad Co. log.sin. C (43 34 25 +40) = 01615997 
If we now assume A=A’-} 2, then « will obviously bea very Log. a = 5°6304015 
small arc, and we may suppose cos. # = 1, and sin. 7 = 2, Log. 6 = 5°7011399 
without sensible error. Hence cos. A = cos. A’— asin. A’, whence a = 426,974:06 feet, and 6 = 502,504-42 feet. 
vem, These results agree almost exactly wich those obtained by 
and we have therefore « = A’; whence dune plieg Ue thes olen im the greatest difference 
ex", being less than atenth of a foot in a distance exceeding 
A=A‘/+ gz Sin. A’. ninety-five miles. 
F | th 4 = ; On comparing the two methods of calculation which have 
Now, } be sin. Ais the area of the rectilineal triangle whose now been explained, it will be obvious that the latter, of 
sides are a, b, ce, and which does not sensibly differ from the that of Legendre, is the simpler of the two, inasmuch as it 
spherical triangle 5 therefore, denoting this area by S, and requires only the calculation of the spherical excess by® 
obs ine that a similar result will be found for Band C,we single operation, whereas the reduction to the chords te 
shall as A - = Ts? Ol r)s B= B'+ 4(8S +7), quires an equivalent operation for each of the three angles. 
ame C a 5(5 -- 7°); therefore, since A’-+ B’ + C’=180°, ‘The calculation of the chord angles is however, im prac 
A+B+C—(S + 7°) = 180°, so that S + 7? may be tice, rendered easy by an auxiliary table, in which the cor 
regarded as the excess of the three angles A, B, C of the rection is given for different values of the angle, and of the 
spherical triangle above two right anglcs. sum and difference of its containing sides. But the sphe- 
From this demonstration it follows, that if from each of rical excess may be entered in a table in the same manner 
the angles of any small triangle on the surface of a sphere A sufficient approximation to this quantity, or rather to 
or spheroid (for the proposition holds true for both surfaces) the area of the triangle on which the excess depends, may 
one third of the spherical excess be deducted, the sines of frequently be obtained by making a plan of the triangle, 
the angles thus diminished will be proportional to the lengths and measuring the length of the perpendicular upon the 
of the opposite sides, and consequently the sides may be known side by means of a scale of equal parts. In fact, if 
computed as if the triangle were rectilineal. It is to be the three angles have been equally well observed, 80 that 
remarked, that the angles to be diminished by one third of the error is to be divided equally among them, the caleula- 
the spherical excess, are not the observed angles, but the tion of the spherical excess is not even necessary for com- 
PO angles corrected for the errors of observation. puting the sides; as the same mean angles will be obtain 


As an example of this method, we shall take the same 
by Legen- triangle as before. 


dre’s me- ‘ : 
AeA. The three angles having been observed, the first step is 


by diminishing each of the observed angles by one third of 
the excess of the sum above 180°. ‘Tables for the reduc 
tion of the spherical angles to the plane of the chords, 
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 jiewise for the computation of the spherical excess, are 
sven by Delambre in the first volume of the Base Meétrique, 
also in Puissant’s 77raité de Géodésie. 

When two angles only of a triangle were observed, the 
pactice adopted in the Ordnance survey was to compute 
tz reduction of the two observed angles to the plane of the 
cords, and to give the angles thus reduced, as the angles 
f calculation, true to the nearest quarter of a second. 
‘.e third angle was then assumed, so that when added to 
t: two chord angles the sum was 180°. 


Valuation of the Latitudes, Longitudes, and Azimuths. 


The formule which have now been given suffice for the 
cpputation of the sides of the principal triangles, or the 
d:ances of the stations from each other; but for the pur- 
pie of mapping the country, it is also necessary to deter- 
me the latitudes and longitudes of the several stations, 
ail the inclinations of the sides of the triangles to the me- 
tian. In order to effect this by means of the geodetical 
niasurements, the latitude of one station at least, and the 
iination of a side of one of the triangles to the meridian 
o|hat station, must be determined by astronomical means; 

) when this has been done, the geographical latitudes 
longitudes of all the other stations in a chain of tri- 
ales, and the inclinations of their several sides to the 
nvidians which pass through their extremities, may be 
iputed. The computation, however, is of such a nature 
a small error in determining the direction of the meri- 
dm leads to errors of considerable magnitude in the lati- 
tues and longitudes deduced from it; and it accordingly 
biomes necessary, in the progress of a large survey, to 
efy the computed results by astronomical observations 
| altarious stations not very remote from each other in re- 

| sytt of longitude. It has been stated in the preceding 
‘y hiporical sketch, that eight different meridians were deter- 
mted by direct observation in the progress of the survey 
fCngland. The problem which usually occurs in prac- 
ii may be enunciated as follows. 

‘liven the latitude and longitude of a station A, and the 
diance of A from another station B, and also the direction 
offre meridian at A in respect of the straight line AB, to 
lérmine the latitude and longitude of B, and the direc- 
Hi of the meridian at B in respect of AB. 

n the surface of a sphere whose 
éire is at the point where the 
cal at A intersects the polar 
! of the spheroid, let PAX be 
himeridian of A, PBY the me- 
iin of B, meeting the former in 
then in the spherical triangle 
3 there are given PA the co- 
‘| Itude of A, the side AB deter- 
1 Med from the triangulation, and 


p 


etme 
hi observed angle PAB which —> 
tiphe annexed figure) is the sup- 
| plthent of the azimuth at A, the x = 


| ®\uths being supposed to be 

‘y Feroned from the south towards the west, all round the 

i: and from these data we have to deduce PB the 

aon titude of B, the angle APB the difference of the lon- 

: "les of A and B, and PBA, which, added to 180°, is the 
ie of A as seen from B. 

“e = 90° — AP = latitude of A, 

| : ox a ry BP = latitude of B, 

A= 180° __ PAB — azimuth of B seen from A, 

, || 4 = are AB in parts of the radius. 

© spherical triangle PAB we have 


B= sin. PA sin. AB cos. PAB + cos. PA cos. AB; 
(since cos. PAB = 
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sin. ! = — cos. l sin. d cos. A + sin. I cos. d, 
whence 


sin. /— sin. ? = cos. 2 sin. d cos. A + sin. ¢(1— cos. d). 
But sin. 7 — sin. 2 = 2 sin. } (¢—U’) cos. $ (2 4 2) 
= 2sin.}A cos. (J— 3a) 

= 2sin. } A(cos.2 cos. 4A +4 sin. d sin. 4A), 
therefore ; 
2 sin. } A (cos.dcos.22 + sin. Zsin. $4)= cos. /sin.d cos. A 

+ sin. /(1 — cos. d). 
Now since A the difference of the latitudes can only be a 
small arc, we may reject without sensible error all the 
terms in the development of the sine and cosine contain- 
ing higher powers of 4 2% than the square; that is, we 
may assume 2 sin. J A = A, cos. 2 A = 1 —3(43 a)? 
sin.$A = 4A. In like manner, since d is small in comparison 
of the radius, we may put sin. d = d, 1 —cos.d — 2d’; 
whence the above equation becomes, on dividing by cos. J, 
A= d cos. A + 4 (d? — 22) tan. dase (9). 

For a first approximation the second term may be ne- 
glected, and we have then 2 = d cos. A, which is equiva- 
lent to supposing the meridians at the two stations to be 
parallel. Substituting this value of a in the second term, 
we get for a nearer approximation 

A= dcos. A + } d? sin? A tan. apaaeteh LO) 
This new value of A may be again substituted in the equa- 
tion (9), by which a still nearer value would be obtained ; 
but it is unnecessary to carry the approximation farther. 

The difference of latitudes 2 is here expressed in parts 
of the radius 1. Let 2” be the number of seconds in A; 
then A = 2” sin. 1” = (J — 2) sin. 1” (i — l' being also 
expressed in seconds). The arc d likewise denotes the dis- 
tance on the sphere from A to B in parts of the radius; 
therefore, if D be the number of fect in AB, and R’ the 
number of feet in the radius of the circle perpendicular to 
the meridian at A, we shall have d = D —~- R\ Making 
these substitutions, the last equation becomes 

ae es oe 

R’ sin. 17 2 R? sin. 1” 

Correction 


for ellipti- 
To investigate city. 


an 


This formula gives the latitude of the station B, suppos- 
ing the surface that of a sphere; but a small correction is 
required on account of the compression. 
this, let AM and BN be the normals 
to the spheroidal surface meeting the 
polar axis in M and N; join BM, and 
draw MX and NY parallel to the 
plane of the equator. The angle 
AMX is the astronomical latitude of 
the station A, or the latitude t, and 
the angle BMX is the latitude of B, 
determined by the above formula. 
But the truc astronomical latitude 
of B is the angle BNY, which is less 
than BMX by the angle MBN; we 
have therefore to compute this angle, and add its value to 
A, the difference between Jand 7. Let MBN — . In 
the triangle BMN we have sin. |): sin. BNM:: MN: MB. 
Now sin. BNM = cos. BNY = cos. ’; and if C be the 


¥ 


PY 


centre of the spheroid, then MN = CM — CN; and be- 
cause AB is always a small arc on the spheroid, MB is sen- 
sibly equal to AM 
AM sin. ~ = (CM — CN) cos. 
and 6 to denote respectively the polar and equatorial semi- 
diameters, we readily find, from the equation of the ellipse, 


CM = 
developing, and rejecting terms multiplied by powers of 


e, we have (8? — 
—cos.(180°— PAB) = —cos. A), sin. . 


; therefore the above proportion gives 


If we now assume a 


6? — a? 


6? 


AM sin. 4. Substituting a@ (1 --e) for 8, 


a*) — b* = 2e; whence CM = 2e AM 
In like manner, CN = 2e AM sin. /; consequently 
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sin. = 2e (sin. 7 — sin. 7’) cos. U. 
Now, sin. 2 — sin. / = 2 sin. } (2 — I) cos. £2 + 0); and 
by reason of the smallness of e we may put cos. $ (2 + I’) 
cos. ? = cos21; therefore sin. ) = 2e sin. A eos.” J, or 
a) = 2e A cos? 1. This is the correction for the spheroidi- 
eity; the corrected differcnce of latitudes is consequently 
A+ p= A(1 + 2e cos.” 1). Hence on the spheroid the 
equation (11) becomes 
Deos.A . D?sin?2 A tan./ f 

SZ a ON? sin. 1” f + 2ecos, Dada): 

To find the difference of the longitudes of A and B, or 
the angle at the pole, we have in the above triangle sin. P : 
sin. PAB:: sine AB: sin. PB; that is, since P and AB are 
small, P : sin. A ::d : cos. lV’; whence P =d sin. A + cos. I 
in parts of the radius, or in seconds of are 


D sin. A 
Pa Oe (13). 

Let B be the azimuth of AB on the horizon of the sta- 
tion B. To find B we may cmploy the following property 
of spherical triangles, which also holds good for triangles 
on a spheroid, viz. tan. $P : cot. 3(PAB + PBA):: 
cos. }(PB — PA) : cos. 4(PB + PA); that is, since 
PAB. 180. — Aandi ae 180°, and conse- 
quently PAB + PBA =B—A, 


cot. 3(B — A) = tan. $P 


1 ss 


sin. 3(1 + 7’) 

cos. $(1 — ly 

Now cot. 4(B — A) = tan. {90° —4(B — A)} 5 and since 
the difference of the two azimuths, or, which is the same, the 
sum of the two angles PAB and PBA, is always very ncarly 
equal to 180°, the angle 90° — 3(B — A) is always very 
small, and we may therefore substitute the arc for the tan- 
gent withont sensible error. For the same reason we may 
take 4P for tan. 3P. Making these substitutions, doubling, 
and transposing, we get 

sin. (2 + 2’) 
cos. 3(¢ — 1’) 

The two formule (13) and (14) require no correetion on 
account of the ellipticity ; for with respect to the first, the 
angle APB at the pole is the same on the sphcroid as on 
the sphere; and with respect to the second, the correction 
is so small as to be altogether insensible. 

In deducing the above formule, it has bcen supposed that 
the azimuth at the station A only has been observed. If the 
direction of the meridian at B has likewise been detcrmincd 
astronomically, then another value of P will be obtained by 
substituting B and Z for A and 7 in the equation (13); and 
the mean of the results should of course be taken as the 
correct value. 

We shall now apply the preceding formule to the com- 
putation of the latitude, longitude, and azimuth of one of 
the principal stations cf the survey ; and we shall select that 
of Black Down in Dorsetshire, referring it to the station at 
Dunnose in the Isle of Wight. The following elements 


B= 180° + A—P 


are given in the Survey, vol. ii. p. 88, ef seg. Distance of 


Black Down from Dunnose = D =314,307°5 feet (= 59°528 
miles); latitude of Dunnose = J = 50° 37’ 73 ; angle at 
Dunnose between Black Down and the direction of the 
meridian towards the north (= 180° — A) = 84° 54’ 525. 
From this last angle it is obvious that Black Down lies 
westward and a little to the north of Dunnose. 

Assuming the same elements of thc spheroid as before, 
we have e = 003324; whence we easily find 1 + 2 e cos? é 
— 1-00267, the logarithm of which is 6-00116. We have 
also from the formula (3) the radius of the circle perpen- 
dicular to the meridian = 20,963,000 feet, in round num- 
bers; with this value of R’, and the given value of D, the 
computation of the equation (12) is as foliows: 


= 549735 
= 732145 Log. (D ~ R’)? 
Log. sin.? ‘A 

= 817590. Log. tan. / 
Log. eos. A — 894763 Co. log. 2 sin. 1” = 
Co. log. sin. 1” = = 5°31443 Log. (1+2ecos?l) = 
Log.(1+2ecos.?/)=0-00116 ‘ 


Log. D 
Log. R’ 


FS 


Log. (D + R’) 


+ 28"10= 14 
— 274"-87 = 243912 
Hence 1 — ! = — 27487 4 28” 10° 23a 
first term bcing negative because cos. A is negatiy 
and / = 14 4° 6"77. But 1 = 50° 37 73034 
I’ = 50° 41’ 14":07. In the Survcy, vol. ii. p. Sy 
tude of Black Down is found by a different mode 0 
tation = 50° 41’ 13"8. . 
For the difference of longitude we have to com} 
formula P = D sin. A> R’cos./’ sin. 1” (13). 

of the value of /’ just found, we have 
Log. (D + I’) = 817590 


Cc 


Log. sin. A = 9°99829 
Co. log. cose! = 0:19822 
Co. log.sSin.'l”.<= 5°31443 

4862"-3 = 368684 


Hence P = 1° 21’ 273. In the Survey the value of Pi 
found to be 1° 20’ 46"4. The difference, which 
16”, arises from the different clements of the ea 
assumed in the Survey, which give the length of; 
of the circle perpendicular to the meridian at the latitud 
Dunnose = 367,038 feet; whereas the length of the 
gree corresponding to the more correct valuc of the 
assumed in the preceding calculation is only 365,87 
It is now known that the differences of the longitudes of 
the stations on the southern coast of England are all 
too small, in consequence of this erroneous assumption 
the length of the perpendicular degree. - 
The longitude of Dunnose west of Grcenwich having 
been found by a previous eperation = 1° 1! 36”, that of 
Black Down is conscquently 2° 32’ 383. “y 
It now remains to find the azimuth at Black Down, by 
computing the formula (14). Here we have : 
Log. sin. (1 + 1°) (= 50° 89" 1068) = 988896 
Log. cos. 3(2 —1) (2 "0"' 2" 87-38) = 0-00000 
Log. P (= 48623) — 368684 


———— 

1° 2.40"12 = 3760"12 = 357520 | 
and consequently B = 180° +. 95° 5! 7"50— 1° 240" 
or B = 274° 2 27-38. The obscrved angle PBA 
94° 2 2275. Hence the azimuth reckoned from the 
towards the west was 274° 2! 22”-75, which differsite 
computed value by 4”63., It may be remarke 
method of determining the azimuths adopted in 
is attended with some degree of unccrtainty- 
as has bcen already stated, in taking the mean of t! 
angles observed with the thcodolite betwcen a flag 
the polc-star at its greatest elongation west and east. 
by reason of the altitude of the pole-star in our latituae 
above the terrestrial signal, any error in the adjustment ? 
the cross axis of the theodolite to horizontality pr duces | 
greater error in the resulting azimuth. Captain Ka 
‘Trans. 1828, p. 188) considers the observations of 
star for determining the perpendicular degree om 
tudes, as wholly unworthy ot credit. ‘ 


Of the Heights of the Stations, and Refraction. 


a pl 

In order to complete the explanation of the metho ° 
caleulation employed in the Survey, it only remains to§' - 
how the rclative altitudes of the principal stations have be®! 


> determined, and also the amount of atmaspherie refraction, 
vhich is an element of the same problem. ‘ 

Let A and B be two stations whose distance from each 
other is known, and let AC and ; 
BC be the directions of gra- 
ity, meeting in C, the earth 
yeing supposed spherical. Let 
4D and BD be the horizontal 
ines in the plane ACB, and 
uppe se a and &to be the ap- 
arent planes of A and B re- 
ectively, as seen from each 
Now, if the rays of 
ght proceeded in straight 
nes, the angle DAB would 
¢ the depression of B below 
e horizon of A, and DBA 
e depression of A below the horizon of B; and since AD 
ind BD are perpendicular to AC and BC respectively, 
e sum of these two angles is equal to C, or to the arc of 
e great cirele intercepted between A and B. But this 
¢ is known from the measured distanee of A from B, and 
e assumed dimensions of the earth; consequently the 
m of DAB and DBA is given. If, therefore, from this 
ven sum we subtract the sum of the two observed de- 
ssions, namely, DAd and D Ba, there will remain the sum 
BAdb and ABa, that is, the sum of the two refiactions, 
e half of which is the mean refraction, and assumed to be 
e actual refraction at each station. Let us put 


| d= DAB, the observed depression at A, 
_ @ = DBa, the observed depression at B, 
C = ACB, the measure of the contained are, 
~@ = the mean refraction, 
nd we have 


be {C—(d HdyPie. (15). 


Now, let H be the point in CB whieh is on the same 

vel surface with A, so that CH = CA; then HB is the al- 

udé of B above A, which we have to determine. Join 

H, and the angle DAH is equal to half of C. But the 
le BAH is obviously the difference between DAH and 

esum of DAé and bAB. Hence if g denote the angle 
H, we have 


P= JO — (AHA g)evercoocessssevees.-(16). 

jhis gives the angular elevation of B above A; conse 
nently if 9 is expressed in seconds, and AB in feet, then 
/H will be obtained in feet from the formula 

BH = AB X © ne. es. (17). 


| It has been assumed that the objeets observed at both 
ions are depressed. If one of them is elevated, then d 
d@ must be taken negatively. It is also to be remarked, 
at for the purpose of finding the refraction, eaeh obser- 
on must be reduced, previously to the ealculation, to 
€ axis of the instrument; that is to say, allowance must 
made for the difference of level between the axis of 
€ instrument at either station, and the object (as the 
of a flag-staff) at the same station observed from the 
er. This allowance is made by computing the angle 
btended by that differenee at the distance between the 
ons, and deducting it from the observed depression, or 

ding it to the observed elevation. 
or the détermination of the absolute altitudes, it is ne- 
ssary that the heights of one or more of the stations be 
certained by aetually levelling down to the surface of the 
ca. The heights of all the intermediate stations are then 
Stablished in the manner now explained, by the reciprocal 
gles of elevation or depression, earried.on from station to 
; and it is obvious that a verification will be obtain- 


very three stations; for the difference of altitude 
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between A and B, when found by direct observation, 
to be the 


heights of each of those stations, and a third station C. 


For estimating the altitudes of places at which the theo- ‘ 


dolite was not placed, and where, eonsequently, reciprocal 
observations weré not obtained, it was necessary to assume 
a mean value of the refraction e, in order to obtain the an- 
gle p in the éequation-(16). On aecount of the wide limits 
within which the horizontal refraction is found to vary, this 
is attended with some uncertainty, even when every atten- 
tion is paid to the condition of the atmosphere. In gene- 
ral the effeet of refraction was assumed to be from 5th to 
jzth of the whole difference of altitude. 

As an exainple, we select the following case from the 
Survey. At the station of Black Comb in Cumberland, 
Scilly Bank appeared depressed 49’ 14”; and at Seilly 
Bank, Black Comb was observed elevated 31’ 31”; and the 
distance betwecn the two stations is 121,028 feet. From 
these data we have to compute the mean réfraction and 
the difference of altitude. 

The height of the instrument at both stations was ot 
fect. Hence if R” denote the number of seconds in the 
are equal to the radius, and 2 the correction for the height 
of the instrument, we have this proportion, 121028: 5° 5: 
R": a; whence, sinee R’” = 206,264:8, x is found=9". Sub- 
tracting this from the seconds of observed depression, and 
adding it to the seeonds of observed elevation, we find d 
= 2944” and — d’= 1900”; whence d + a’= 1044". Now 
allowing the length of a second of arc at the mean latitude 
to be 1014 feet, the distance in seeonds is 121,029 1014 
= 1192, or C = 1192”, and we have by formula (15) the 
mean refraction g = 4 {C—(d+d’)\ = 74", whichis very 
nearly +.th of the intercepted are. 

With this value of ¢ we obtain (16) 9 = — 2429"; 
whenee, since sin. 1” = ‘00000485, we have for the differ- 
ence of altitudes (17) 

121028 x — 2422 x -00000485 = — 1429, 
or the depression of Scilly Bank below Black Comb is 1422 
feet. In the Survey, vol. iii. the altitudes of the two sta- 
tions are stated to be respeetivcly, Black Comb 1919 feet ; 
Seilly Bank 500 feet ; whence the difference is 1419 feet. 


We have now explained, with as much detail as the limits Authors 
whieh must be preseribed to the present article would per- referred to. 


mit, the methods of caleulation by which the mutual dis- 
tanees of the several stations of an extensive survey, and 
their geographical eo-ordinates, that is to say, their lati- 
tudes, longitudes, and altitudes, are deduced from the ob- 
servations. ‘hese form the prineipal and essential objects 
of a trigonometrical survey of a country. There are how- 
ever various other points of great importance eonneeted 
with geodetieal measurements, into which, in the present 
outline, it is impossible for us to enter; and particularly 
the methods of estimating the probable errors of the obser- 
vations, and of the results dedueed from them, and of ap- 
plying these results to the determination of the form of the 
earth’s surface in the eountry over whieh the operation ex- 
tends. For information on these points, and indeed on all 
other questions relating to the higher geodesy, we refer the 
reader to the following works: Delambre, Base du Systéme 
Metrique Décimal, Paris, 1806-10; Gauss, Supplementum 
Theorie Combinationis Observationum Erroribus minimis 
obnoxie, Gottingen, 1828; Struve, Breitengradmessung in 
den Ostseeprovinzen Russlands, Dorpat, 1831; Bessel, Grad- 
messung in Ostpreussen und ihre Verbindung mit Preussichen 
und Feussichen Dreiecksketten, Berlin, 1838; Puissant, Traité 
de Géodésie, 2d ed. Paris, 1822; and partieularly the Vou- 
velle Description G'éométrique de la France, Paris, 1832-40, 
by the last-named author,—a work which we could wish to 
see imitated in our own country. (3.) 
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1. TriGoNomEtRY is a branch of the mathematics which 
treats of the relations. of the .sides and angles. of, triangles, 
these being. expressed by numbers. It is therefore a 
theory formed by the union of. arithmetic: and geometry, 
and it treats of a particular class of geometrical figures, 
namely, triangles. m 

There are two kinds of triangles ‘considered in’ trigono- 
metry; plane triangles, and , spherical, triangles... The 
former are figures on.a,plane, and. the, latter on,the surface 
of.a sphere; hence,we have, plane.trigonometry and spher 
rical trigonometry, Fheprmciples of which will be explained 
in succession, ,.In,a,triangle there, are six things, which 
may be considered, viz. the three. sides, and the, three 
angles. The main object of the theory is to give rules by 
which, when some ofthese are given, the others may be 
found. 

2. The application-of numbers to express the sides and 
angles of triangles has given rise to several terms which 
require to be defined before we proceed further. 


DEFINITIONS: 


I. Since angles at the cen- 0% «1 | 
tres of equal cireles have to 
each other the same ratio as 
the arcs on which they stand, 
the ares may be taken as re- 
presentatives: or measures’ of 
the angles to'which they are 
proportional. | ‘Thus, let ACB 
be any angle: contained by 
the lines AC, BC: if about:C . 
as a.eentre, witli any distance ' 
or radius AC,a eirclé ABE be 
deseribed, the are AB, inter- 
cepted between the lines CA, 
CB, is the measure of the an- 
gle ACB. 0 guitsne 

II. The circumference of every circle is supposed to be 
divided into 360 equal ‘parts called degrees, and again 
each degree is subdivided into ‘60 equal parts ‘called mi- 
nutes, and each minute into 60 equal parts called secozds ; 
and an angle is said to be! of as many degrees, minutes, 
seconds, &c. as there are degrees, and minutes, ‘and se- 
conds in its measure. The-degrees in any are or angle 
are indicated by the eharacter® placed over their num- 
ber, the minutes by an aecent’,,and the seconds by two 
aceents ”. For exumple,'an angle of 25 degrees 12 mi- 
nutes and 14 sceonds is expressed thus, 25° 12’ 14”.—A 
right angle is measured by one fourth part of the circum- 
ference, or a quadrant, and it contains 90°. 

II. The complement of an arc or angle is the difference 
between it and a quadrant, or 90°. Thus, supposing AD to 
be a quadrant, the arc BD is the complement of the arc 
AB, and the angle BCD is the complement of the angle 
ACB. 

IV. The supplement of an arc or'angle is its difference 
from half the eireumferénee, or 180°. Let ADE be a se- 
micirele; the are BDE is the supplement of the arc AB; 
and the angle BCE is the supplement of the angle ACB. 

V. The sene of an are or angle is the perpendieular drawn 
from one extremity of the are, on the diameter, that passes 
through the other extremity. The line BF is the sine of 
the are AB, or of the angle ACB. 

VI. The versed sine is the segment of the diameter be- 
tween its sine and the arc which measures the angle. The 


heat 2 
| sbi 
line AF is the versed sine of the arc AB or the al psy 
ACB, and EF the versed sine of the angle BCE. Maeda | 
VII. The éangent is a straight line that touches the are<| 
at one end, and is limited at the other end by astr hee 
line drawn from the centre of the circle through t tele 
extremity of the arc. The line AH is, the tangen : off 
arc AB, or the angle ACB. ra 
VIII. The secant is the straight line drawn from the!” | 
centre to the extremity of the tangent. The line His | 
the secant of the are AB, or angle ACB. >) 7 ot 
1X. The sine, tangent, and secant,’of the com lément | 
of any arc or angle, are éalled by abbreviation its cosine!” 
cotungent, and cosecant. ‘Thus, BG = CF, the sie. f'the | 
arc BD, is the eosine of the arc AB; and DK, the i line 
of the arc BD, is the cotangent of AB; and CK, the secant’ 
of BD, is the eosecant of AB. tN ee a 
“| f 9y@tored? | 
ut Dadivoen } 
v2 9g 45pe 
‘The'sine of an angle whose measure is Aj'is expressed! | 
thus, sim. A; its cosine’ by cos. A; its tangent by tam Ay’ 
its ‘cotangent by cot. A; its secant by see. A's its*coseéant 
by dosec. A; its versed sine by ver. sin. A; and its coversed” 
sine by eo. vers sin. A. Bi | 
The radius of a eircle, when it is supposed’ the. unit of!” 
numbers, requires no symbol : sometimes it! is repres i 
by the abbreviation vad. and also by the letter 'R.) iolh ui 
3. ‘There are two ways in whieh the theories’ of trigono-1) 
metry have been established. One is by employing aipro- 
ecss of reasoning purely geometrical, sueh as has been fole 
lowed in our article Gzomerry. © In. this way) the early — 
writers on the subject constructed their treatises, and it — 
served very well for plane triangles, but was less convenient 
for spherical triangles, by reason of the intricate diagrams 
required to represent circles lying in different planes; and. 
also by the complieated relations of the things to’ be dis-. 
cussed, whieh could not easily be expressed by words. The 
second, whieh is the more convenient way, is by the sym- 
bolie reasoning of algebra. The section in ALGEBRA on the 
Arithmetic of Sines is.a specimen of this way of treating the 
subject ; and it is worthy of remark, that the great extension 
that has been given to the subject is in no: small degree 
due to the simple and convenient way of representing the 
sines and tangents, &c. of angles, by the abbreviations, sin. 
A, tan. A, &c. instead of referring to the geometrical lines 
themselves. As a consequence of this, geometrical construc- 
tions are avoided, and even diagrams are hardly necessary. 
4, In applying the notation and doctrines of modern ana- 
lysis to trigonometry, we regard the measures of angles, and 
their sines, tangents, &c. as endowed with the properties of 
variable quantity; in particular, we ascribe to them the 
quality of being positive or negative. The consequences 0 
this hypothesis have been fully detailed in the Arithmetic of 
Sines (AuGEBRA), to which we refer the reader. By this 
the propertics of triangles are expressed by general for- 
mule, whieh comprchend all particular cases. This way. 
considering the numeral measures of trigonometrical lines | 
has greatly simplified. spherical. trigonometry, and,all ap- | 
plieations of both trigonometries to astronomy and geodel- | 
cal inquiries. 


Trigonometrical Notation. iy 


The Trigonometrical Table. 


' gener’ : 


5. The basis of all trigonometrieal ealculations isa tale 
which exhibits in parts of the radius the numeral values 0 
the sine, tangent, and secant, of each arc in a series pi 


rms being an angle of onc minute, or some smaller angle. 
“: The rads being considered as an unit, the sines are cx* 
‘essed as decimal fractions of that unit. 
nerally divided into degrecs and minutcs, this being suf- 
sient for most. purposes 3 but tables have been calcnlated 
jich give the sines, and tangents, and secants, to every 


sath second. 


6. The Elements of Euclid show how to inscribe regular 


Ne 


se of 30°; and 


icribed in a circle, as delivcred in the Elements. 
sce the sum of the squares of the chord of an arc and the 
cord of its supplement is equal to the square of the dia- 
iter (Grom. 17 of 2 and 13 of 4), the chords of the, sup- 
jments,-and thence the sines of their halves, may, be 


- 


t constructed by the early mathematicians, Purbach, 
liller, Copernicns, G. Joachimus Rheeticns, and others. 
“ve. theory of inscribed polygons was extended by Vieta 
io that of angular sections, chiefly with a view to the con- 
This has again been wrought up 
io the Arithmetic or Calculus of Sines, the formule of 
wich afford great facility in the construction of the table. 
san example, we shall resolve this problem. 
To find the sines of onc fifth, two fifths, , 
tree fifths, and four fifths, of a quadrant, of which the sine 
Putting a to denote an arc of 15°, 
fifth of the quadrant, we are to find the sincs of a, 2a, 
4a. Now, from the nature of the problem, we have 
‘se simple relations : 


‘uction of the table. 


‘ 


é 


> 


: 


7. PROBLEM. 


iequal to the radius. 


TRIGONOMETRY. 


neding from 0 to a quadrant, the common difference of the We have now, by subtraction and addition from (1) and (2), Trigono- 


| lygons of three, four, five, six, and fifteen sides in a circle. 
sides of tllese polygons may be expréssed in numbers 
| calculations derived from the gcomctrical constructions. 
pw, the side of an. equilateral triangle in_a circle, is the 
cord of 120°, which is twice the sine of 60°; and the side 
« the inscribed, square is the chord of 90°, which is twice 
t2. sine of 45°; and the side of the equilateral pentagon is 
t2 chord. of 72°, which is twice the sine of 36°; and the 
se of the hexagon is the chord of 60°, which is twice the 
the side of the quindecagon is the chord 
¢ 24°, which is twice the sine, of 12°. 
tbe be all deduced from the properties of polygons 


cont was, in this way the trigonometrical table, was 


Cos. a =sin. 4a, cos. 2a = sin. 3a, 


t Cos. 3a = sin. 2a, cos. 4a = sin. a. 

ad by formula 3 of (I) art. 240, ALGrBra, 

Sin. 2a = 2 sin. a cos. a, 

. Sin. 3a = 2 sin. 2a cos. a — sin. a, 

ye sin. 4a = 2 sin. 3a cos. a — sin. 2a, 
Sin. 5a = 2 sin. da cos. a— sin. 3a. 

“erefore Sin. 2¢ = 2 sin. a sin. 4a, 


ia 
~ 


' 


i 


Sin. 


Sin. 


3a = 2 sin. 2a sin. 4a — sin. a, 
4a = 2 sin. 3a sin. 4a — sin. 2a, 


Sin. 5a = 1 = 2 sin. 4a sin. 4a — sin. 3a. 


‘abridge, put sin. a = w, sin. 2a = 2, sin. 83a = y, sin. 4a 


, and we have the following equations: 


a ee A, 
EF ae eee B, 
= a ee we, 
0 DS ot ree D. 


ese express symmetrical relations, which connect the 


fir sines a, 2, y, 2. 
By — A from C, and dividing the remainder by 
, we have 


ee ers . aipwivs ots 0b «do's wien (1). 


rd from B, A,D a) “+ uw = Qre = Aue? = Qu + uy. 
herétee eS ee 


23 


: re 
‘hence, (y+ u)® = (y—u)? + day = * 


V5 


andy +u= 7 ee CO 


The quadrant is 


These_sines,:may 


And 


wR = SHEA 
wae. 


f Sars w= |——, silinse, =p 


Now the arcs a and 4a being the complements of each othcr, 
also 3@ and 2a, andthe sum of the squares’ of the sinc and 
cosine being cqual to the sqnare of the radius, we have 


sin. 2a=97= V(1 1) = wae ae), 
’ __ of (10s. 25) 
Te TRY Pe Te 


% 


a 


sin. 3¢@ =z =/(1 — uv’) 


Our problem i8 now resolved. . 

8. We have fonnd the sines ofa series of arcs from 0 to 
90°, viz. 18°, 36°, 54°, 72°, which differ by 18°. From these, 
the sines of a series whose terms differ by 9°, may be found 
by formule, which are modifications of formule (1), (2) of 
(P)}, article 249, ALGEBRA, viz. we'd, 


sin. $ (90° — a) = ps jeammr 
sine 3 (00° + a) = / tie 


The terms intermediate to those known are,” 
1 ne TEE tee 
Sn. = ee ey fp pee 
2 7 


a, 2a = a sien “<P — rn ++ sin. 72° 
a = 4 2 3 om =—3 


f 9 > 
1 
a ‘Se 
sin. 45 a 


By a second interpolation Ay See of terms.in the series 
would be doubled, and by a third, the sines cf a series of 
arcs which are multiples of 2° 15’ would be found. In the 


: > * ‘E. V3 
same way, from sin. 30° = }, ‘sin. 60° = 3° and sin. 90° 


= 1, we may deduce the sines of 15°, 45°, 75°; and at 
length the sines of a series of arcs, which are multiples of 
3° 45’; then, from the two series, another, the ares of which 
would differ by (8° 45’) — (29.15), = 1° 36’ = 90’; and 
again the sines of a series of arcs differing by 45’... Indeed 
it was in this way the table was first formed... 

9. When the sines of two thirds of the quadrant, that is, 
from 0 to 60°, are known, the sines of the remaining third 
can be readily found ; for since sin. (a+ 6). = sin. (a — db) 
-+- 2 cos. a sin. 6 (AtcEsRA, art. 240), ifwe make a = 60°, 
then cos. a = 4, and 2 cos. @ = 1, and we-have sin. 
(60° + 6) = sin. (60° —6).+ sin. 6. By this formula the 
numbers in the table may be verified. rl 

The radius being an unit, we have found that the semi- 
circumfereuce or arc of 180° = 3°1415926525 (ALezBrRa, 
article 272). This number divided by 180 X GO = 1080, 
gives the arc which measures an angle of one minute 
= -0002908882; and since a’ small arc is nearly equal to 
its sine, we have sin. 1’ = 0002908882 nearly. The accu- 
racy of this may be verified by the formula 

a ae 


sin. a =a — — + 755 


The cosine of one minute is found from the sine by thc 
formula cos. a = 4/(1 —-sin.? a), or otherwise, by the series 


2 4. i Art 
cosea = L— ~ tt 5 —, &¢, = 9999999577. Knowing 


—, &c. (ALGEBRA, art. 269). 


now the sine and cosine of one minute, to find the sines of 
2, 3', 4’, &c. we may proceed thus,— 
ieee 4 2 COguds in. 1 ow 
Sin. 3’ = 2 cos. 1’ sin. 2’ —sin. 1’, 
Sin. 4’ = 2 cos. 1’ sin. 3’ — sin. 2’, , 
ce. 
10. Since the results obtained by the successive opera- 


ry 
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TRIGONOMETRY. 


tions are only approximations, they will diminish in accu- 
racy as we advance. We may however proceed otherwise 
thus. Find, as has been explained, a series of sines of arcs 
differing by 45’ from 0° to 60°; then fill up, by interpolation, 
the intervals thus: We have found (ALGEBRA, art. 239) 
sin. (a + 4) + sin. (a — 6) =2 cos. b sin. a: instead of 
a write x + h, and instead of 6 write h, and we have 

sin. (2 + 2h) + sin. = 2 cos. h sin. (2 + 4). 


h? iA hs 
PR a Sar ee 
Now cos. A = 1 13 a 1294, 123-456 ” 
] . 2 hs + — &e and 
Put 2 to denote the series h? — 34 345-6" ; 


we have 
sin. (vw + 2h) + sin. = 2sin. (2 -+ h) — x sin. (x +h); 
and sin, (a + 2h) =sin. (a + 4) + {sin. (7 + 4) —sin. 7} 
—nsin.(x +h). Ifh be an are of one minute, then A 
= -0002908882, and » = -0000000846. Let a denote 
any angle, and suppose / to be. one minute; the formula 
gives . 
sin. (2 + 1’) =sinee + {sin. 2 — sin. (x — 1')} 

—n sin. 2, 
sin. (a + 2) =sin. (@ +1’) + {sin. (2 + 1) — sin. 2} 

=H GM. (F te FP), 
sin. (a + 3!) sin. (2 + 2’) + {sin.(x42))— sin.(x+ 1)} 

—ansin. (a + 2’). 
Thus, from the sines of two arcs x — 1’ and a, which differ by 
1’, and the constant number m = 2 (1 —cos. I’) = (2 sin. 
30”)?, the sines of all angles or arcs exceeding 2, and differing 
by 1’, throughout the table, may be found. The most ex- 
tensive table of sines in existence (which is yet in manu- 
script), was computed under the direction of the late M. 
Prony in this way. It gives the sines of all arcs in a series 
of which the common difference is one ten-thousandth part 
of a quadrant with twenty-five decimals. 

11. The sines being found, the tangents and secants may 

be obtained, each by a single division from the formule 
sin. a 


oe ’ 


tan. a 


ON Rg 
Cos. @ 

The tangents of the latter half of the quadrant may how- 

ever be found by addition only from the formula 

tan. (45° + a) = tan. (45° — a) + 2 tan. 2a, 
which is a deduction from (4) of (0) ALcrsBRa, art. 248 ; 
and the secants from this formula, 

sec. a = tan. a + tan. (45° — 4a), AterBRA, 249. 

12. With a table of sines, and tangents, and secants, the 
ordinary questions relating to triangles may be resolved by 
multiplication and division, but more expeditiously by lo- 
garithmic calculation ; and therefore, in general, mathema- 
tical tables give only the logarithmic sines, tangents, and 
sometimes secants, which, however, may be readily found 
from the log. cosines. 


Part I.—PuLane Trigonometry. 


13. In contemplating a plane triangle as a figure formed 
by three straight lines, we distinguish the sides of the tri- 
angle, the angles at their intersections, and the space or area 
which they comprehend. In trigonometry we abstract from 
the area, and consider only the sides and angles. There 
are in all six angles, viz. the three interior and their adja- 
cent exterior angles. Each of the exterior is the sum of 
two interior angles, and of these any two determine the 
third ; so that in fact the independent elements of a triangle 
are five, viz. its three sides, and any two of its three interior 
angles; and of these any three being given, the remaining 
two may be found. 


“14. The sides and angles are dissimilar in their nature, 


and therefore do not admit of being directly compared 
the measures of angles, being arcs of a circle describ 
a given radius, are lines, and therefore expressihle by the 
sides. It is however more convenient and easy to use, 

the sines and tangents, &c. of angles than the angles 1 — 
selves, in trigonometrical calculations, the rules of which 
are to be deduced from the following theorems. Bij 


Tueorem I. In any right- 
angled triangle, the radius 
is to the sine of either of the 
acute angles as the hypo- 
tenuse is to. the side apposite 
that angle. (Fig. 2.) 

Let ABC be a right-angled 
triangle, of which B is the right 
angle ; about C, one of the 
acute angles, as a centre, with 
a radius equal to the radius in i. 
the tables, describe an arc DE as the measure of the, 
C (Def. 1). Draw DF, the sine of the arc DE (Def.5). | 
The triangles CDF, CAB are manifestly equiangular, there. 
fore their sides are proportionals; so that CD:DF=@A — 
: AB, or (putting R to denote radius in the tables) Risin. 
C=CA: AB. ys | 

Corollary 1. The radius is to the cosine of either: 
oblique angles as the hypotenuse is to the side adjacent to 
that angle. For, to the radius CD, CF is the cosine of Ai 
and CD vCF = CA: CB. Jenin | 

Corollary 2. Assuming that CD = R = 1,-we have 

l:sin. C= CA:AB; and1:cos. C= CA:CB 

Therefore, supposing the sides of the triangle expressed by 


numbers, ip | 
: AB CB Loualllll | 
sin. C = Cx’ and cos. C = CAT m h 
"s * 
Tueorem IT. In any right-angled triangle, the isto. 
the tangent of either of the oblique angles as the adjacent 
side to the opposite side. (Fig. 2.) _ 


At the point E, one extremity of the arc DE whichmea- — 
sures the angle C, draw EG perpendicular to CB; then to | 
the radius CE, EG is the tangent of the angle C (Def.7). 
Now the triangles CEG, ABC being similar, CE; EG 
= CB: BA, or R: tan. C = CB: BA. — 

Corollary 1. The radius is to the secant of either of the — 
oblique angles as the adjacent side to the hypotenuse; for 
CG is the secant of the angle C (Def. 8); and CE: 0G 
= CB: CA, or R: sec. C= CB: CA. a 

Corollary 2. Assuming the radius = 1, then. 
BA d wi CA 
Cpe and sec. C = Gp. 7 

Corollary 3. In any triangle, if a perpendicular be drawn 
from any one of the angles to the opposite side, tae 
ments of that side are to one another as the tangents of the 
parts into which the opposite angle is divided by the per- 
pendicular. ) 


in 


tan. A = 


Fig. 3. 

A ral 
| ' 
! 

| 

! 

| 

A es 
I i 
! " 
! 
© DB o 


For in the triangles ADB, ADC, : | 
BD: DA =tan. BAD: R; and DA: DC = Ri: tan. CAD. | 
Therefore, ex eguali, BD: DC = tan. BAD: tan. CAD. 


TRIGONOMETRY. 


‘asorem III. In any right-angled triangle, the sum of the 


Again, denoting the sides by a, 8, c, and opposite angles 


- hypotenuse and one side is to their difference, as the by A,B, C, 


juare of the radius to the 
square of the tangent of half 
the contained angle. 
‘Let ABC be any right-an- 
isd triangle; draw CD bi- 
soting the angle C. 
ir Geom. 19, 4, 
cCA:CB=AD:BD= 
‘AB— BD: BD. 
‘serefore, by composition, and * 
(rv. 3 of Theor. IT. of Tric. © 
» (CA 4 CB: CB = AB: BD = tan. C: tan. $C. 
Now CB: BA = R: tan. €, 
preforeCA 4+ CBI BA — R: tan. IC, 
and (CA + DP Ba tari* tC. 
Now BA? = CA? — CB?=(CA + CB) (CA — CB) 
(nom. 9 and 13 of 4), 


Fig. 0. 


> 


refore 
Fa + CB): (CA 4+ CB)(CA — CB) = R?: tan? 3C, 
and CA 4+.CB: CA — CB= R? v tan? $C. 
‘The first two of these propositions are alone sufficient for 
{2 resolution of all the cases of right-angled triangles; the 
rd, which is not commonly given in our books on trigo- 
try, 1s however important, because when the hypo- 
use and a side are given, by its application the same lo- 
erithmis serve for finding the remaining side and the tan- 
int of half the opposite angle. 
15. Tt has been found conducive to brevity and perspi- 
ty, to represent the parts of a triangle, each by a single 
Iter? therefore, in any triangle ABC, we shall, in what 
ows, employ that notation to denote the sides and angles 
follows. (See figures 2, 3, 4.) 
The sides, BC =a, AC— b, AB= ec; 
| ‘the angles, BAC = A, ABC= B, ACB= C.- 
Jt will also be sometimes convenient to express ratios by 
ictions, the numerators of which are the antecedents, and 
'e denominators the consequents, so that the expressions 
| : A 
:B=C:D, and 7 


a ~ are to be regarded asidentieal. 


korEM IV. The sides of any plane triangle are to one 
another as the sines of the opposite angles. (Figs. 3 and 4.) 


In the triangle ABC, draw AD perpendicular to BC; 
n, employing the premised. notation, that is, denoting 
sides by a, b, c, and opposite angles by A, B, C, 

6b: AD=R:sin.C; and AD:e=sin. B: R; 
therefore, ex equali, inversely, &: ¢ = sin. B: sin. C. 


‘uzorEM V. The sum of the sides of any plane triangle 
is to the difference, as the tangent of half the sum of the 
opposite angles is to the tangent of half their difference. 


Continuing the same notation, we have found that 
b:e=sin. B: sin. C; 
erefore b + ¢:b —e=sin. B 4+ sin. C: sin. B— sin. C. 
Now (AucEpra, 247, M), 
o.B+4sin.C:sin.B— sin.C=tan. 3 (B+-C): tan.4(B—C); 
erefore, b 4+. c:b —e= tan. 4 (B + C): tan. 4 (B—C). 
) Corollary. Since B +. C= 180° — A, and therefore 
4(B 4+ C)=90°—JA4, 

| therefore b 4+. ¢:b—e = cot.4 A: tan. }(B—(C). 
HEOREM VJ. In any triangle, the cosine of half the differ- 
ence of any two of its angles is to the cosine of half their 
| Sum, as the sum of the sides opposite these angles is to 
the remaining side. And the sine of half the difference 
of the angles is to the sine of half their sum, as the dif- 


ference of the opposite sides to the remaining side. 


Because sin. A : sin. C = a:e, 
and sin. B: sin. C = 6: €; 
therefore sin. A + sin. B; sin. C=a + b: 6, 
also sin. A—sin. B: sin. C=a— bie. 
Now, sin. A -+ sin. B = 2 sin. 3 (A + B) cos. (A — B) 
(ALGEpRA, 240), 
and sin. A — sin. B = 2 cos. 4 (A + B) sin. (A — B), 
and sin. C= sin. (A +B) = 2sin.} (A+B) cos.4(A +B) 
(ALGEBRA, 245) ; 
therefore 
m, A + sin. B sin. C = cos.4(A—B) : cos.4(A + B), 
an 
sin. A-—sin..B : sin. C = sin. } (A—B); sin. (A + B); 
hence cos. } (A —B): cos. 3 (A+ B)=a+b:c, 
and sin. 4 (A — B): sin. (A +B) =a—B:e; 


Txeorem VII. If a perpendicular be drawn from an angle 
of a triangle on the opposite side, dividing it into two 
segments, the sum of these segments is to the sum of the 
sides as the difference of the sides to the difference of the 
segments. 


In the triangle ACB, AC? = AD? + CD?, and AB? = 
AD? + DB?, therefore AC? — AB? = CD? — BD*. Now 
AC? — AB? = (AC + AB)(AC — AB), and CD? —BD? 
= (CD + BD) (CD — BD) (Gromerry, 12, 4) ; 
therefore (AC+AB)(AC—AB)=(CD+BD)(CD—BD), 

and CD + BD: AC + AB=AC— AB: CD— BD. 


Tueorem VIII. In any plane triangle, the excess of the 
sum of the squares of two sides which contain an angle 
above the square of the third side, is to twiee the rect- 
angle contained by the sides about the angle, as the co- 
sine of the angle is to radius. (Figs. 3 and 4.) 


In the triangle ABC, draw AD perpendicular to BC, we 
have, by Geometry, 14, 4, and Cor. 2, Theorem I, of 
this, 


cos. C 
3 


c = a + 0? — 2a X CD, and CD = 


therefore c? = a* + 6b? — 2ab aa we 
kei a + b?——c? _ cos, C 
4 — 2ab we ura, 4 
therefore a® -- 6? —c? : 2ab = cos. C: R. 

We have, in the diagram, made the angle C acute, but 
the proposition is equally true when C is an obtuse angle ; 
because, when C changes from acute to obtuse, the sign 
of the cosine of the angle changes from -+- to —. 


TuEorEM IX. In any triangle, the rectangle contained 
by two sides is to the rectangle contained by half the 
perimeter and the excess of half the perimeter above the 
base, as the square of the radius to the square of the co- 
sine of half the angle contained by the sides. 


It has been found that a, b, e, being the sides of a tri- 
angle, and A the angle contained by 6 and ¢, then, Theo- 
rem VIII, 


cos. A 6? 4+. — a? 


| aes 2be p 
To the first of these equals add i= 1, and to the second, 
2be 
She == 3 3 then 
R+cos.A 24 2%e4+EP—a@_ (6+ ce? —e 
R Fs 2be T 2be : 
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Pl R a ene them to trigonometrical calculation. The foundation, as ha 
‘Frigono- me —_— = a (Aucesra, 249, P), and been already observed, is a table which shows, in al 
metry. 4 : the radius, the lengths of the sine, and tangent, and sepa; 
= (6 + ce)? —a = (ath +0)(b+e—a). oq t every minute ‘or smaller division of the quadrant, The “ 
Put s=4(a+6+c), thn d+c—a>at+ b+6—£4 mostextensive table of this kind is thatof G. Joachimus mie 


= 2(s —a); we have now (6 + c)?—@ = 4s(s — a), and, ticus, published in 1596. It gives the sines, &c. to every ten 
cos? iA s(s— a) seconds. ‘The invention’of logarithins has in a great 
“yi Be sure superseded the use of the natural sines, as the * 
be : s(s — a) = R?: cos? 2A. called, and, except for particular purposes, the logarithms 
of the natural sines, called logarithmic sines, only are used 

THEOREM X. In any triangle, ‘the rectanglé’ contained by Of tables containing thesc, there are innumerable vibes 
two sides is to the rectangle contained by the excesses according as they are of greater or less extent. The 
of half its perimeter above these sides, as the square of Arithmetica Logarithmica of Briggs, published in 1628, by 


tl dius to th f the sine of half the angle con- Adrian Vlacq, in two folio volumes, is the most extensj : 
ce oa as ori a te His tables give the logarithms of 100,000 numbers, a r 


; ’ : bk garithmic sines and tangents to every ten seconds and to'ten 
_ Supposing, as in last proposition, that 5 and ¢ are the places of decimals. Hutton’s Tables give the naturalsin 
sides about an angle A, and a the side opposite to a, We and. tangents, and.secants; also their logarithms 'to every 


by substituting, » and 


tained by the sides. - i 


have, by Theorem IX. : , " ¥ minute and to seven figures. _Callet’s Zables Portatives 
cos. AO? let a f give the logarithmic sines and tangents to every ten se. 
RJ aie = 200 conds;\ and Taylor’s Tables, in a large quarto, give the 


4 . eR same to every second. For general use, Callet’ 
Subtract the first of these equals from R= I, and the se- most ae Tables Prion give the Togertthes oa 4 
he bers and sines, &c. to six, and even to“five figures, edhe 
cndaral = 1, and we have useful. Of the former, we recommend Tables of six-fi Te 
age Logarithms, superintended by Richard F arley of the Nau- 
t—cos. A 2%e—P—e+ a? | a—(b—ep tical Almanac Office (printed for Longman and Co. 1840); 


R r 2be * 2be : and of the latter, Tables of Logarithms, under the superin. 
_ R—cosA 2sin2iA > . . tendence of the Society for the Diffusion of Useful Know- 
Now Tipe es (AucEprRa, 249, P), ledge (Taylor and Walton, 1839). Those who perform 


many calculations find it convenient to have tables of dif. 
ferent extent. The size of our work, and the form of its 
pages, make it quite unsuitable for a useful logarithmic 
table, which should be as portable as it can be made. Ac. 
cordingly we have given none. 


and a? — (b—c)? = (a + 6—c) (a—b + 0). 
Put s=4(a+6+c), 
then a + b—e=a+b + ¢— 2¢ = 25 — 2c, 
anda—b+er-a+b+4+e— 2 = 2s — 2%; 
we have now a am (6 —c) = 4(s — b)(s —e); 17. It is customary to treat first of right-angled triangles, 
ors zh _ (s—4)(s— oe and next of such as have all their angles oblique. 


and be : (s —b) (s—c) = R?: sin2 LA. 


Re Fe 


' =| 
RIGHT-ANGLED PLANE TRIANGLES. af | 


TueorEM XI. In any triangle, the rectangle contained by 
‘half the perimeter, and its excess above the base, is to 
the rectangle contained by the excesses of half the peri- 
meter above the two sides, as the square of the radius to 
the square of the tangent of half the angle contained by 
the sides. 


These form four distinct cases. . Adhering to. the nota- 
tion preniised in article 15, we shall denote the hypotenuse 
by the Ictter 6, the sides about the right angle by wand ¢, 
and the opposite angles by A and C. (See fig. 2.) 

Case I. Given the side a, and either of the acute angles 
A, C, and consequently (Geometry, 24, 1) both; to find 
the hypotenuse 6 and remaining side e. 


As in the two preceding theorems, putting 6 and e for 2 
I = Zab 8 Solution. R: tan. C= sidea@:sidec; 


the sides about the angle A, and a for the opposite side, 


ie b , we have fi h R : sec. C = side a: hyp. 6: orcos. C: R = side a: hyp.d. 
ps mee os s be Lamp yt Case If. Given the hypotenuse 4, and either of ihe 
_—" and be : (s —6) (s—e) =R: sin? A i acme? gees A, C; to find the sides a, e about the right 
therefore, ex equali, ane Al , 
cay 2) ’ (s FU (s me a oop JA: sin? LA. Solution. “i Cos. 5 = ake : sa a, 
ut cos. ¥ © sin. 5 = : tan.2 2 ; - SIN. = nyp.- s SIGe Ce 
therefore s (s = a): (s—6)(s—e)= R?: tan? 1A. Case III. Given the sides a, c about the right angle 
Scnotium. Since we have . B; to find the angles A, C, and hypotenuse 6. 
tan.?}.A al (s—b)(s—~c) sa 1 1 Ga) —h (s—e) Solution. Side a : sideve = R: tan. C, 
ke s(s—a) Gale) Te eiget art cos.C : R = side a: hyp. 6. 


= as The hypotenuse C may be found independently of the 
let us put M to denote the expression Se Se angles by the formula b = V(a? 4 c®) (Geometry, 13, 4): 
tan. LA M ~ 4 The angle A is found from C, as above. 
e 2 f-- 


and we have —z= r ; . Case IV. Given the hypotenuse 6, and a side a; to 
R sS—a re Ia Tike" reaous find the angles A, C, and dite is 
for the angles B, C, and, on the whole, Solution. Hyp. 6: side a= R: cos. C; ‘ 
tandA = M_ R, tan.4B = M R, tan.jC = M R. or thus, 6 + a: 6—a= R*: tan21C; 
© & @ Sigg mais =i @ then side c = / {(2 + a) (6—a)}. * 
This seems to be the most convenient formula for find- The advantage of this solution is, that the same loga- 
ing the angles of a triangle when the sides are given. rithms, viz. of 6 +. @ and 6—a, serve to find the side¢ 


16. Having laid down principles, we are next to apply and angle C. | 


i 
“ii 


| TRIGONOMETRY. 


| 8375 
/ 18, Examples of the solution of right-angled triangles. OBLIQUE-ANGLED TRIANGLES. - reime 
ee oni) . rigono- 
| gia side a = 514, ; = 19. T I metr} 
5 Be 1. Given | in , ( Required side ¢ - The three angles of any y: 
re angle er a mae and hypot. 6. plane triangle being equal to two Fig. 6. 
i and therefore i Savelaa ; right angles (GromETRy, 24, 1), A 
[oe apd when two of them are given, the 
 . « Calculation by Logarithms. third is also given. 
a | ¥ There are four cases .of ob- 
rapes 3 piv 10-00000 Cos. Creve. 9°75054 lique-angled triangles. ‘ 
" an. C,.,.++,..10°16666 R eit ELAabt'<' ts'et 10-00000 Case I. When a side a, and 6 
Side pre3t* 2°71096 Side a........++ 2:71096 two angles B, .C, and conse- 
- ee “Th Suh quently the) third angle A, which \_ 
| 5? Sat bothailt Oe 1271096 is the supplement of B ie C, are 3 - s 
eee TEL ail iven ; to find the sides 8, c. 
‘Sides 7544 287762 Hyp.o=9129 200082 9, SYS" yal 


SoLuTion. Sin. A: sin. B=a: ct Th. IV 
Here we add together the logarithms of the second and Sin. A: sin. Coa:e AEX 
sird terms of each proportion, and subtract the logarithm of 
4e first from their sum. The remainder is the logarithm 


 thefourth term, which is the answer. 
BD aes S hyp. 6 = 452, Ft sides 


CasE IL Two sides. b,c, and an angle C opposite to one 
of them, are given; to find the other two angles A, B, and 
the remaining side a, _ (Fig. 7.) 

Soturion. Side c: side b = sin. C: sin. B (Th. IV.) 


CASE Il. Given ) angle C= 49° 12’, 


| 4) de. When B is found, A = 180° — (B +4 C) is known; 
| ‘and therefore angle A = 47 48. » Se inatey a abdisinl, € -sinwA a: side'e side a 
Ro vsecveeseraeeenea,10°00000 Fe aha dat ig ee et 1000000 Since any two angles, which make together two right 
Sinn Ayeecas-so¢sse 1990970 = Sin. Cu. .ccesens 9:82719 . angles, have the same sine, and the angle B in this case is 
Hyp. Boesce.peceee (265514 Hy py Beissene..- 2:65514, to be found by its sine only being known; it will have two 


—_ a emer 
es 


distinct values; viz. B, and B’= 180°—B. The angle A may 


I} Side = 3349 252484 Sidee = 30362-48238 
| To save figures; the logarithm of radius may be sub- 
acted or added mentally. 
side a = seh 
sin. e = 365 


Required angles A 


ie a Given | and C, and hyp. 8. 


fide Qailssseseseees 2:67025 Cos. C............ 9°89683 
Loe = Ohne 256229 Roa ave, 10-00000 
Licuivatss tevecarese 1000000 Side @..css....0008 2-67025 


an. C = 37°57' 9:89204 Hyp.6 = 5935 2-77342 
| The hypotenuse 4 may also be found; by extraction of 


also have two values, A = 180°—(B + C), and A’= 180° 
—(B’+4 C). Thus there will be two triangles ABC, ABC, 
which ‘alike satisfy the conditions of the data. It must 
however be considered that the three angles of a triangle 
cannot éxceed two right angles, therefore if C be an obtuse 
angle, B can only be an acute angle, because a triangle 
cannot have two obtuse angles. Farther, if the side e op- 
posite to the given angle C be greater than 6, in this case 
B can have but one value; for when ¢ is greater than 8, 
then C is greater than either of the values of B, one of 
which is 180— B (GEomerry, 13, 1), and C +. B will 
be greater than 180°,; which is impossible (24, 1). 


sin. C 


1 he square root, thus: Because ; = 3B’ and sin. B cannot exceed the radius, 
ON |e (a? 0?) = W/ (4682 +365°) = 4/(3522409) 593-5, wen 5 bie 
gens therefore ¢ cannot be less than —— ; and unless the data 


6b R 

satisfy this condition, the solution will be impossible. 
Case II. Two sides 5, c, and the angle A between them, 
are given; to find the angles B, C, and the remaining 


| side a = 314 ( Required the angles 
6+a= 978 ( A, C, and side e. 
b—a= 350 


| 

| | 

WP) Cxswtvi Given fbyp- 2 = 664 
and therefore { 

| (HypIBIRPA LAs... QWRQQWVT I Riciicrecsetieee 10-00000 


} Theor. VI 
The 


Sin. 3(B — C): sin. 4(B + C) =b—era. 
If both be used, the results will verify each other. 
side a may also be found by Theorem III. 

Casz IV. The three sides a, 5, c are given; to find the 
three angles. 
SotuTion. Find s=}(a+ 6b + c), 


and M = /{f&=9Ga9 6x9) em. Guoy. 


LO 2)19-55373 


| side a. 

| Side ee 24.9693 SinOi he 9-94.506 Sonurron. When ‘A is given, B-+ C its supplement is 
Rides tecitessses. 1000000 Hyp. b eseeeetes 2:82217 given; then b + Cc :b—e = tan. 4(B + C) : tan. 3(B —C). 
. secur wrweniee (Theorem V.) 

|| Sin. A= 28° 132’ 9674.76 Side ¢ 585-1 2°76723 = Thus 3(B+-C) becomes known, and B = 4(B +4+C) + 
| This ease may be resolved also thus, by Theor. LII. 3(B — C), also C=}(B 4+ C) — 3(B— C), are known. 

|| b All the angles of the triangle being known, and two of its 
| ; F Usevesserscrsrsssvenes 299034 6 + Bijan RyOQO3 & sides ; the remaining side may be found in two ways by 

R?_ Beary arts ir niche se baie. 254407 Case I., or better by either of these proportions, 

| | nbs. awh he saben dae 2) 553441 Cos. 4(B pols C) * cos. 4(B -. C) =— b ob c: a, 


e = 585°] 2°76720 


Tan. $C= 30°53)’ 9-776 86 


} 
el C= 61 462 
| _ This second solution, although not given in our books of 
| |'gonometry, is better than the first, because the two 
| \ 
| ngs sought are obtained by the same logarithms, and in- 
pendently of each other. 
No notice is here taken of geometrical constructions of 
€ eases by scales. We however recommend that the stu- 


§ 


M 
Then, by Theorem XI, tan. 3A = ae R, tan. 4B 


Te 
| ent Construct all the cases geometrically, and refer him wa 
| |? the article Navigation for examples and practical di- _ _ M. R, tan. 3C = R. 
| | €Ctlons. pany pee , pol Ste 
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By this rule, the, values. of the three, angles may be 
readily found, and also a verification of the calculation, be- 
eause the sum of the halves:of the angles must make-ninety 
degrees.. 

Other solutions may be had from Theorems VII. VIII. IX. 
X. That from Theorem VII. (which resolves the triangle 
into two right-angled triangles by a perpendicular on one 
of its sides from the opposite angle) is very generally used 
by practical men not much versed in theory ; but the 
best solutions are those which follow from Theorems IX. 
X. XI. These elegant formule were first found about the 
year 1653; by William Purser of Dublin. The modifica- 
tion of Theorem XI., given here as a practical rule, is the 
best method we know for resolving this case. 


Examples of Oblique-angled Triangles. 


side a 575 


Case I. Given< angle B = 63° 49 Required the 
angle C = 49 25 { sides 8, c. 
and therefore angleA = 66 47 
Dit, Basia aay 9-96333 Dine A 2. it yess 996333 
a ae 9°95292 Sins C.........9°88051 
ICG Beiast.ato 2°75967 Side a........ 2:75967 
12°71259 12:64018 


Side 6 = 561-4 2-74926 Side c 475°2 2:67685 


: side 6 = 345 Required an- 
yee Given f side ¢ = 232 \ het B, and 
apie ( angleC = 37° 20'5 side a. 
SIRE Oo ctrs pace chinstion 2-36549 From 180° 0’ 
AO Oi aan x - vaas 253782 subtract B 4+. C= 101 44 
Tae OAL ee 9°78280 


angle CAB= 78 16 


12°32062 


From 180 0 


Sin. B= 64° 24’ | 


subtract B'+ C= 152 56 
orsin. B= 115 36 f 


995513 


angle CAB'= 27 4 
Fig. 7. 


In this example the angle 
A has two distinct values, from 
which we shall find two values an” 
of BC = a; and B'C = a’. 


To find BC. To find BIC. 
Dae 9-78280 fh a 978280 
Sin. BAC.........9°99083 IN. Ty A aeenee 9-65804 
IO Gs ranseutan 2°36549 IGE Go, cams: a8 2°36549 

12:35632 12-02853 
Side BC=ai...257352 Side BC =a’....2-24073 
= 3746 = 1741 
Ezumple 2. In a plane triangle, there are given two 


sides, 532 and 358, and the angle opposite to the former, 
107° 40’; to find the remaining angles and side. 
In this example, the things required have each only one 


‘12, and then rejecting 10 from 15, the sum, ob 


ia 
value. The angles will be found 39° 58%ahd seen, 
the remaining side 299°6, in 
side } 1230 ad 
side ¢ 870 > By C, an 
angle A= 105°) a. 
b+c= 2100,b—c = 360,B4+C= 180° — A = 7 
; 4(B + C) = 37° 30 ‘i 
3°32222 Cos. + (B—C)9 
Oe eee rr” 2°55630 Cos.4 —(B+C 
Tan.3(B+ C) = 37° 30’ 9°88498 b+... 


Cask FEE Owed { ~ 


1244128 


Tan.4(B—C)= 7 292911906 a= 1680°4......329541 


B= 44 592 
C=30 Of taht. 
As a verification, a may be found from this other propor. 
tion: ‘ . —r 


¥ 

Sin. 1 (B — C): sin. 3 (B + C)=b era 

The side @ may also be found by Case I. in two ways, 
because all the angles and two sides are known, 
20. In all the preceding operations, the logarithm 
fourth term of each proportion has been found by su 
ing the logarithm of the first term from the sum of 
garithms of the second and third. Now, in every ¢ 
one number a is to be subtracted from another nu 
we may obtain the result required by adding the di 
between a, and 7 any number, and then subtracting th 
ber 2 from the result. Thus, instead of subtracting? 
12, we may add 3, the differénce between 7 and Tf 


the difference between 12 and 7. The reason of 
be easily understood, and it is evident from algeb 
traction ; ford —_ a= b + (n — a) —n. When” , ti 
number to be subtracted, is less than 10, then m is com 
niently assumed = 10, and when a is between T 
then m may be taken = 20. Thus, if 17 isto be subtra 
ed from 63, the remainder, 46, is found by a 3 
—~ 17) to 63, and rejecting 20 from the sum. 
Hence, in trigonometrical calculation, instead of stb- 
tracting the log. of the first of four proportionals from th 
sum of the logs. of the second and third in order to 
the log. of the fourth term, we may add into one 
logs. of the second and third terms, and the differer 
tween the log. of the first and 10, and, rejecting, 
10 from the sum, we have what is required. 
The difference between a logarithm and 10-0000C 
called the arithmetical complement of that logari 
it is most readily obtained by subtracting every 
ginning at the left hand, from 9, and the last IC 
figure from 10; thus, the arithmetical complem 
2°73651] is 7°:26349, and the arithmetical comp 
9°78460 is 0°21540. By the introduction of the 
cal complements of logarithms, fewer. figures. are 
in calculations; for, with a little practice, it will be 
easy to read the arithmetical complements. of log: 
from the table as the logarithms themselves. We haveno' 
this rule for finding a fourth proportional to three give 
numbers. Add together the arithmetical compiem 
of the logarithm of the first term, and the logaritmms © | 
the second and third terms; the sum is the logar 
the fourth. a 
As an example, take the above proportion: = 


Sin. 3 (B — C): sin. 4 (B + C)=d ee 
“a 


i a 


Sin. 4 (B — C) arith. comp., 088465, 
Girth Ho Gibencss toes 78445 
bere itoiseredereoerlh of 255680 
Leas uh 
a = 1680-4 322540. .uimemee” | 
We have the same value of a as above. wana! | 


side a= 800 
side 6 = 562 
side c = 820 


Required the angles 


> . 
! lV. Given A, B, C. 


2)1682 
—— Logs. 
s=t(a+b+c)=841 7-:07520 Ar. comp. log. 
s—axz 41 1-61278 
s—b= 279 244560 
s—c=52l 271684 


a 


2)3-85042 


Miss <gopsinvy oy 1 Qeogl 
_ 10-00000 


| 
| 
RM...... 1192521 
mnt =tan.4A 10312431 A—64° J 55" 
s—a 2 2 

RM 
56 


AM = tan. 9:208374C= 9°10 41 


ee 


= tan.4B 9479614 B=16 47 23 


od 


89 59 5. 


Verification 
Eince the angles come out 

A = 128° 3’ 50”, B = 33° 34' 46”, C — 18° 21’ 22”, 
Te verification shows the correctness of the result. 

arious applications of trigonometry have been given in 
MNSURATION and NaviGATion; to these we refer the 
ider for more examples in the ealculation of triangles. 


Part I].—Sruerica, TRIGONOMETRY. 


|. In our treatise on Geometry we have defined a 
Hamid (Sect. xi. Def. 6). The most simple solid of this 
kid is the triangular pyramid, or tetraedron, contained by 
ir plane triangles, or faces, each of which has a side com- 
with the other three. The angles of these form four 
’ dangles. Each of the solid angles presents for our con- 
sleration six plane angles; namely, the three angles about 
solid angle, and the three angles made by the planes of 
| faces, which are so related, that any three of them being 
gien, the other three may be found. The investigation of 
ule which furnish rules by which this may be aceom- 
hed, forms the object of what is to follow. 
. Inthe calculus of sines, the things considered are plane 
ales. If two of these be inward angles of a triangle, and 
' third the outward and opposite angle, our formula for 
) Sines, tangents, &e. of the sum and difference of two 
artes (AtcepRa) will express relations among the angles 
a plane triangle. We are now to investigate formula 
aulogous to these, which shall involve the angles of a pyra- 
1. Although the ealeulus which, treats of angles made 
straight lines in a plane may be established independently 
0 circle, yet it is conducive to perspicuity to employ arcs 
“circles as the measures of angles. This has led to the 
‘asuring of the angles of a pyramid by arcs of circles on 
* Surface of a sphere whose centre is the vertex; then 
angles made by the planes of its faces will be shown bythe 
3les contained by tangents to the eircles at their points 
intersection. 
2. n treating of spherical trigonometry, we shall begin 
explaining some properties of the sphere which depend 
Principles purely geometrical. 


DeErFiniTIONs. 


|. A sphere is a solid figure generated by the revolution 


63 - ; , : 
seumtircle about a diameter which remains unmoved. 
L, XXI. 
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Il. The diameter abont which the semicircle turns, is the Spherical 
axis of the sphere; and the point which is the middle of Trigono- 


that diameter is the centre of the sphere. 


metry. 


III. A straight line drawn from the centre to any point . 


in the surface of a sphere, is a radius of the sphere. It is 
evident that all the radii are equal. 


Tueorem I. Every section of a sphere made by a plane is 
a circle. 


Let ADBE be a sphere, and Fi 
DHE the curve line which is the 
common section of its surface and 
any plane. From O, the centre of vs 
the sphere, draw OF perpendicular 
to the plane DHE, and draw FH 
to any point in the curve DHE and 0 
join OH. In the triangle OFH, 
the angle OFH is a right angle; / 
therefore FH = ,/(OH? — OF*), a 
Now the lines OH and OF are in- 
variable for all points in the eurve DHE, therefore FH is 
invariable, and the curve DHE is the circumference of a 
circle whose radius is FH. 

Der. IV. The common 
section of a sphere and any 
plane that passes through 
its centre, is a great eircle 
of the sphere. Let ADBE 
be a sphere whose eentre 
is O; the circle DFE, in 
which any plane passing 
through O meets the sphere, 
is a great eircle. 

Cor. 1. All great cireles 
of the sphere are equal ; 
and any two great cireles 
mutually biseet each other. 

Cor. 2. A great circle may pass through any two as- 
signed points on a sphere, which are not the extremities of 
a diameter. For if straight lines be drawn from the centre 
to the points, a plane may pass along these lines, and only 
one plane, whose common section with the sphere will bea 
great eircle. 

Der. V. The pole of a great circle is a point on the sur- 
face of the sphere, from which all straight lines drawn to the 
circumferenee of the cirele are equal. 

Let DFE be a great eircle, and O its centre; take D 
and F any points in its circumferenee, join OD, OF, and 
draw OA perpendicular to the plane of the circle, meeting 
the surface of the sphere in A, and join AD, AF; because 
AO is perpendicular to the plane DFE, the angles AOD, 
AOF are right angles; therefore AD = AF, hence A is 
the pole of the eircle DFE. : 

Cox. Since a perpendicular to the plane of the circle 
DFE throngh its eentre must meet the sphere in two points ; 
a great circle has two poles, A, B, whieh are the extremi- 
ties of a diameter of the sphere perpendicular to the plane 
of the cirele, and it can have no more. 


ig. 2 


TuroreM IJ. The arcs of a great circle between the poles 
and the circumterence of another great cirele are qua- 
draiits. 


Let A and B be the poles of a great circle DFE, whose 
eentre is O; let ADB be any other great circle that pas- 
ses through A and B and meets the circle DFE in E: 
Because the poles of the cirele DEF are at the extremities of 
AB, the diameter of the sphere that is perpendicular to its 
plane, the angles AOD, BOD are right angles, therefore 
AD, BD, the ares of the circle ADB, are quadrants. 

Der. VI. A spherical angle is the angle on the surface 

, 3B 
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Spherical of the sphere made by two great circles at their intersec- 
Trigono- tion: it is identical with the angle made by two straight 
metry. Jines in the planes of the circles which touch them at their 


intersection ; and it is also the same as the angle made by 
the planes of the circles. 

Let AEB, AFB, be two great circles that intersect each 
other at A and B (Fig. 2). From O the centre of the 
sphere, and A the intersection of the circles, draw OE and 
AP in the plane of the circle AEB, and OF, AQ in the 
plane of the circle AFB perpendicular to AB, the common 
section of the circles; the straight lines AP, AQ, will 
touch the circles at A, and form an angle PAQ, which is 
the spherical angle at As and since PAQ is equal to EOF 
(GromeErry, Part ii. 10, 1), the inclination of the planes 
of the circles, this last also expresses the spherical angle 
at A. / 

Cor. 1. The adjacent spherical angles which one great 
circle makes with another, are together equal to two right 
angles; and the vertical or opposite angles made by two 
great circles which cut one another are equal. 

Cor. 2. The spherical angle made by two great circles is 
measured by an arc of a great circle whose pole is at their 
intersection. 

Der. VII. A spherical triangle is a figure on the surface 
of the spheré comprehended by three arcs of great circles, 
each of which is less than a semicircle. 

If planes be supposed to pass along 
the arcs AB, BC, AC, which are 
the sides of the triangle; these will 
pass through O, the centre of the IVS 
sphere, aud form at that point a solid ed \ 
angle O (Grometry, Det. vi. of Part 


ii). 

TurorEM III. Any two sides of a 
spherical triangle are together greater 
than the third; and the sum of thie 
arcs which are its sides is less than 
the circumference of a great circle. © 


The arcs AB, AC, BC, are the measures of the plane 
angles AOB, AOC, BOC, about the solid angle O. Now, 
any two of these plane angles are greater than the third 
(Geometry, Part ii. 16, 1), therefore any two sides of 
the spherical triangle ABC is greater than the third: and 
because the sum of the plane angles about the solid angle 
is less than four right angles (17); therefore the sum of the 
sides of the spherical triangle, which are their measures, 
must be less than the sum of four quadrants, that is, less 


Ly 


than the circumference of a great circle. - 


* 32 
Fig. 3. 


Turorem IV. If about the angular points of a spherical 
triangle, as poles, there be described three great circles 
on the sphere; these by their intersections will form a 
triangle which is said to be supplemental to the former ; 
and the two triangles are such, that the sides of the one 
are the supplements of the arcs which measure the angles 
of the other. 


Let ABC be a spheri- 
cal triangle; let EF be D 
an arc of a great circle r® 
whose pole is A, and FD aR 
an arc of a great circle 
whose pole is B, and DE 
an arc of a great circle 
whose pole is C3; these 
three arcs forming the 
triangle DEF. Let DB 
be an arc of a great circle 
passing through the points 
D, B, and DC an arc of a 
great circle passing through the points D, C. Because B is 


eae n / 


each other may be interchanged. Hence it appears th 


‘ 


the pole of the arc DF, the arc BD is a quadrant (Tu, IJ) 
and because C is the pole of the arc DE, the are CD ig, 
quadrant. Since then the arcs BD, CD, are both quadr; 
D is the pole of a great circle that passes through 
points B, C; but only one great circle can pass th ' 
two points on the sphere not directly opposite, theref 
must be the pole of the arc BC. In the same way, it wil] 
appear that E is the pole of the:arc AC, and F the pole e 
the arc AB. Produce the arcs AB, AC, if necessary, til | 
they meet the arc EF in Gand H; the point A ine || 
the pole of the arc-GH, the angle A will be measured by 

GH. Now EH and FG being both quadrants, EH + F¢ | 
= 180°; but EH + FG = EF + GH, therefore EF 4. 
GH = 1809, that is, EF, a side of the triangle DEF, is the 
supplement of GH, the measure of the angle A. Ih 
very same way, it will appear that DF is the supplement ¢ 
the angle B, and DE the supplement of the angle C; ap 
because the triangle ABC may be formed from the tri 
DEF exactly in the same way that DEF is constn 
from ABC, namcly, by describing great circles about 
angles D, E, F, as poles, the triangles and thcir relatio 


AC, AB, the sides of the triangle ABC, are the 5 
ments of D, E, F, the angles of the triangle DEF. 


TueorEM V.,The three angles of any spherical le 
are greater than two right angles, but less than six, 


In the triangle ABC (fig. 4), the measures of the angles. 
A, B, C, together with DE, EF, DF, the sides of thes 
plemental triangle DEF, make six right angles. (Ta. I 
Now the sum of the sides of the triangle DEF is less 
four right angles (Tu. III.), therefore the sum of th 
angles A, B, C, is greater than two right angles; and 
cause the three inward angles of any triangle, together with 
the adjacent exterior angles, are equal to six right angles, 
therefore the inward angles alone are less than six right 
angles. a 

4. We might proceed in this way, establishing the whol 
doctrine of spherical trigonometry by a series of syt 
tical demonstrations; such was the practice of the 
lier writers‘on this subject. This however has now g 
way to a more convenient and elegant method of proceet 
ing, which dispenses with complicated diagrams repre 
ing on a plane surface circles on a sphere. It dedut a 
the angular calculus the whole theory of spherical 6 
nometry (including also the theorems already here 
strated) from a single proposition, in a manner 
first followed out by Bertrand of Geneva in his Deo 
ment nouveau de la Partie Elémentaire des Matheme 
(Geneva, 1778). Lagrange seems to have overlooked this 
work, for in his elegant memoir, entitled Solutions de quelque 
Problémes relatifs aux Triangles Sphériques, avee we 
lyse complete de ces Triangles, given in vol. ii. of Jou 
de I’ Ecole Polytechnique, he has attributed the theorem! 
De Gua, who also gave it in the Memoirs of the Acad 
of Sciences for 1783. © a 

5. Our article on the ARITHMETIC OF SINEs (ALGE 
sect. 25) is an example of what may be done by the 
of analysis alone in deducing an extensive theory from 
simple geometrical principles. Such is the way in 
Lagrange and later writers treat of spherical trigonomet' 
We shall also follow the method of Delambre, who, m}® 
Astronomie Théorique et Pratique, chap. x., instead oF ® 
merous rules deduced from geometrical construction ™ 
determining when angles or arcs are less or greater ae 
quadrants, considers their siges and cosines a8 positive 0" 
negative quantities, according to the principles of analyte 
geometry, as explained at article 225 in ALGEBRA Frost | 
what has been there explained, it appears that, 

(1.) A sine is positive when the arc is less than 180 | 


ange, \ | 

but negative when the arc is between 180° and 3605" * | 
: 

| 


(2) Tf an are be taken negatively, its sine is negative in 
ie first half of the circle, but positive in the second. 

(3.). The cosine of an arc = 0 is unity: it is O when the 
’\e = 90°; between arc = 0 and arc = 90°, the cosine is 
itive, and between are = 90° and are = 270° the co- 
ne is negative, and between 270° and. 360° it is positive. 
| positive anda negative arc have the same cosine, so that 


ran. cosine the arc may be taken either as positive or as 


cy 


sin. A 
cos. A 
ist quadrant of the circle, because the sine and cosine 
> both positive ; it is negative in the second, because the 
sie is positive and the cosine negative; it is positive in the 
rd quadrant, because the sine and cosine are both nega- 
fyi, it is negative in the fourth quadrant, because 
sine is negative and the cosine positive. The tangent 
i+ O'when the arc is 0 or 180°, and infinite when the arc 
190° or 270°. . 

(3.) When the arc is known, we can always give the tan- 
int the proper sign. Ifthe are x is not known, and we have 
saply tan. 2 = a, it cannot be known whether the arc be 
sitive or negative ; if a be a positive number, the tangent 
longs alike to'two arcs, # and 180° + 2. If a be ne- 
stive, tan. a belongs to an arc between 90° and 180°, or 
Itween 270° and 360°. The problem therefore admits of 
| o solutions. 


/ Ff. ry J . o,@ ° 
(4) Since tan. A = , the tangent is positive in the 


is m . 
Butif tan. a = oe and that the two terms of the fraction 


q 


é) positive, then x ~ 90°. If m be positive and n nega- 
' » at > 90°; when m and n are both negative, ~ 180°; 
ly, ifm be negative and » positive,  X 270°. 


6.) The rule of the signs for cotangents is the same as 


} 


; 1 
{the tangents, since tan.z = ——, or cot. 7 = ——_-. 
iy oe cot. x tan. x 
(7.) The rule for the signs of secants is the same as 


1 
COs. 2 
same as for sines, since 


t for cosines, seeing that sec. x= 
(8.) The rule for cosecants is the 
eC. eo — . 
ony losin. a 

9.) When an arc is known, the sign of its sine is known; 
it when 2, an unknown arc, is to be found from sin. 2 = 
éthe sine belongs alike to w and 180°—2, if @ be posi- 
¢5 orto 180° + x, and 360° — a, if a be negative. 

10.) When an arc a is known, the sign of its cosine is 
own’; but if we have cos. 2 = b, we do not know whether 
‘be in the first or fourth quadrant if x is positive, or 
Wether it be in the second or third when @ is negative. 
je problem therefore has also, in this case, two solutions. 
¢ nature of the problem may however determine that 
‘ich the algebraic rule leaves ambiguous. Delambre, in 
Astronomy, says, “ These rules are general, and easily 
fnembered, and never mislead a calculator ; while, on the 
trary, the rules with which most. writers have compli- 
vied trigonometry, are so perplexing that there is hardly 
‘author that has not given false ones.” The rule of the 
"8 was long neglected by astronomers, on the known 
‘nciple that improvements come slowly into general use. 
- Let ABC be a spherical triangle, and let O be the 
te of the sphere ; draw the radii OA, OB, OC. The 
‘id angle at O is contained by the three plane angles 
ip B, BOC, AOC, and the measures are the arcs AB, BC, 
‘~) Which are the sides of the triangle ABC. 

tthe point A in the plane AOB, draw AD touching the 
AB, and meeting the plane BOC in D; and in the 
re AOC draw AE touching the are AC, and meeting 
‘il plane BOC in E. .The angle DAE contained by the 
i — AD, AE, is the same as the spherical angle BAC 
evi). Join the points D, E by a straight line, which 
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D 
will be at once the base of the plane triangles DAE, DOE, 
the vertices of which are joined by the line A O, a radius of 
the sphere. We shall throughout make this line the unit, 
and express it by 1. Let us now denote the sides and angles 
of the spherical: triangle ABC as follows. 
The sides BO = a, AC= Sb, AB=e; 
The angles BAC = A, ABC =B, ACB = C. 


We have now 


Af eto. eae 8 OE = sec. 6 = ; 4 
cos. b s. b 
Al ab temp eee fot vy OD = sec. ce = ——. 
COS. C COS. € 


By plane trigonometry (Tu. VIII.), in the plane triangle 
ADE, 
pre f= AE? 4 AD? —2, AE-AD. cos. A, 
| = tan? 6+ tan.’ e— 2 tan. 6 tan. ¢ cos. A; 
and in the triangle ODE, we have also 
DE: J= OE? -+ OD? — 20E-OD . cos. a, 
= sec.” b  sec.? e— 2 sec. b sec. ¢ cos. a. 
Hence, subtracting the sides of the first of these equa- 
tions from the sides of the second, and considering that 
sec.? 6— tan? 6 = 1, sec.* ¢ — tan.2 ¢ = 1, we have 
O= 1+ 1—2 sec. b sec. ¢ cos. a + 2 tan. 6 tan. ¢ cos. A ; 
and hence, again dividing the terms by 2, &c. ) 
sec. b sec. c cos. a= 1 + tan. 6 tan. ¢ cos. A; 
cos. a& _ . sin. 6 sin. ¢ 


cos. b cos. c cos. 6 cos. € 
and multiplying both sides by cos. 6 cos. ¢, 
cos. a = cos. 6 cos. c + sin. 6 sin. c cos. A. 

This is the formula given by Bertrand, and it comprehends 
in itself the whole principles of spherical trigonometry. 

7. Since the same property must belong alike to the three 
sides, we may interchange the letters which represent them 
and the angles, and thus have 
. I. 

Cos. a = cos. 6 cos. ¢ + sin. 6 sin. e cos. A...(1) 
Cos. b = cos. a cos. ¢ + sin. a sin. ¢ cos. B...(2) 
Cos. e= cos. a cos. 6 + sin. a sin. 6 cos. C...(3) 

8. To deduce other formule: from these, we add and 

subtract the first and second, and thus get 


that is, cos. A; 


and from these again, by transposing the first term on the 
right-hand side, 
sin. acos.B 


(cos. 6 ++ cos. a) (1 — cos. c) = { saith bcos.'A.$ 
_fsin.acos. Bj 
\—sin. & cos. A f 
and taking the products of the corresponding sides, and 
considering that 1— cos. e= sin? c, we have, after divid- 
ing by sin.* ¢, 

cos.* b— cos. a= sin.? a cos.? B—sin/ b cos.’ A. 

Now, since cos.? 6 + sin.2 6 = cos.’ a + sin? a, 

we have cos2 6— cos. a=sin.2 a— sin.’ b; 

therefore, sin.? a — sin. b =sin.? a. cos.2 B —sin.* b cos? A’; 


sin. @, 


= sin. ¢3 


(cos. 6 — cos. a) (1 + cos.) 
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and sin. a (1 —cos.? B) =sin.? 6 (1 —cos.* A); 
that is, sin2 @ sin. B= sin.’ 6 sin? A, 
and sin. a sin. B=sin. b sin. A. 
From this last, we form these three formule, 
, II. 
Sin. 6 sin. B 
——— i engin LY. 
Sin.a@ sin. A 
Sin. ¢ sin. C 


choi 9 
Sin. a” sin. AO” (2) 
Sin. 6 sin. B é 
en g 
Sin. «sin. C (3) 


9. By No.3 of formule (I.)  * 
cos. c = cos. a cos. 6 4 sin. a sin. 6 cos. C, 
therefore cos. b cos. ¢ = cos. a cos.? b + 
sin. a cos. 6 sin. b cos. C. 
But by No. 1 of formule I. 
‘cos. bcos e= cos. a—sin. & sin. e cos. A; 
therefore cos. a—sin. bsin. e cos. A = cos. a cos.” b + 
sin. a cos. & sin. B cos. C; 
and cos. a (1 — cos.? 6) = sin. 6 (sin. ¢ cos. A + 
sin. a cos. 6 cos. C). 
In this expression put sin.’ 5 for 1—cos.? b, and divide 
both sides by sin. 8; the result is 


cos. a sin. b= sin. c cos. A + sin. a cos. b cos. C....(m) 
; sin. a , 
But by formula 2 of II. sin. e= = 4 sin. C; therefore 
sl. 


: . ; cos. A “ 
cos. asin. 6=sin. asin. C aay | + sin. @ cos. & cos. C. 
sin. 


mA ' COs. @ 
Divide now by sin. a, and put cot. a for ——- ,and cot. A for 
sin. @ 


cos. A 
sin. A 


, and there is obtained 


cot. a sin. 6 = cot. A sin. C + cos. b cos. C. 


‘By changing 6 into ¢ and C into B, we have also 


cot. a sin. e = cot. A sin. B + cos. ¢ cos. B. 
By treating these two formule like those in articles 7 
and 8, we obtain a class of six formula, viz. 


Ill. 
Cot. a sin. b= cot. A sin. C + cos. Bb cos. C...... (1) 
Cot. a sin. c= cot. A sin. B + cos. c cos. B...... (2) 
Cot. b sin. a = cot. B sin. C + cos. a cos. C...... (3) 
Cot. b sin. ce = cot. B sin. A + cos. ¢ cos. A...... (4) 
Cot. c sin. a= cot. C sin. B+ cos. a cos. B...... (5) 
Cot. ¢ sin. 6 = cot. C sin. A + cos. 6 cos. A...... (6) 


In these formule, the letters which represent the parts 
of the triangle are not so symmetrically arranged, as in 
the two former groups; and on that account they are less 
easily remembered. This inconvenience will be obviated by 
attention to the following remarks. 

(1.) Both members of each formula begin with the pro- 
duct of a cotangent and a sine. 

(2.) The first member is formed from any two of the 
three sides, and the first term of the second member con- 
tains an angle opposite to one of these, and the angle op- 
posite to the side which is not in the first member. 

(3.) The last term of the second member is formed by 
the two cosines of the samc arcs of which the sines are al- 
ready in the equation. 

10. Resuming equation (m) in the preceding article, viz. 

cos. a sin. b= sin. a cos. b cos. C 4+ sin. ¢ cos. A, 
change ¢ into 6 and 3 into a, also A into B, and we have 

sin. a cos. 6 = sin. b cos. a cos. C + sin. ¢ cos. B; 
and multipling both sides by cos. C, 
sin.a@ cos. b cos. C = sin. 6 cos. acos.2 C +. sin.c cos. B cos. C. 
This value of sin. a cos. 2 cos. C being substituted in the 
former equation, it becomes 


cos. a sin. 6 = sin. 5 cos. a cos. C + 
sin. e (cos. B cos. C +- cos. A), 

and by transposing the first term of the second side, 

cos. a sin. b( 1 —cos.? C) =sin. ¢ (cos. B cos. C +4 cog, A), 

that is, cos. asin. 6 sin2 C = sin. ¢ (cos. B cos. C + cos, A), 

Now by (3) of formule II, sin. 6 sin. C = sin. ¢ sin. B 

therefore this last expression being substituted in the in 

side of the equation instead of its equal, and both sides be. | 
ing divided by sin. e, we have 

cos. a sin. B sin. C = cos. B cos. C + cos. A, 

And by treating the expression just found, as we did thoge 

in articles 7, 8, 9, we have these formule : 


IV. 
Cos. A = — cos. B cos. C + sin. B sin, C cos. a......(1) 
Cos. B = —cos. A cos. C +sin. A sin. C cos. bs.) 


Cos. C = — cos. A cos. B + sin. A sin. B cos. c......(3) 
ll. The sides of a spherical triangle being still denoted 
by a, 5, c, and its angles by A, B, C, let A‘, By ©, 
and a’, D’, ¢, be arcs or angles, such that 
a + A’= 180°, 64 B= 180°, c+ C’ = 180°; 
A-+a' = 180°,B + 8 = 180°,C + ¢ = 180°. 
Then we have 
cos. a = — cos. A’, cos. b =— cos. B’, cos. c = — cos. (', 
sin. @ =sin. A’, sin. 6 = sin. BY sin. ¢ = sin, C; 
cos. A =—cos. a’, cos. B= — cos. b’, cos. C=—cos¢, | 
sin. A =sin.a’, sin. B =sin. 6, sin. C= sine! 
Let these values of the sines and cosines of a, 6, ¢ and | 
A, B, C be substituted in formule I. and IV.; they then 
become iq 
cos. A’ = —cos. B’ cos. C’ + sin. B’ sin. C! cos. a, 
cos. B’ = — cos. A’ cos. C’ + sin. A’ sin. C cos. 0, 
cos. C’ = — cos. A’ cos. B’ + sin. A’ sin. B’ cos. ¢; 


cos. a’ = cos. 4 cos. ¢ + sin. 0’ sin. ¢ cos. A, 
cos. b' = cos. a’ cos. ¢ + sin. a’ sin. ¢ cos. By, 
cos. c’ = cos. a’ cos. 6’ + sin. a’ sin. B’ cos. C. 


Hence, from I. and IV., if the arcs a’, 5’, c be taken as the | 

sides of a spherical triangle, then the arcs A‘, B’, C’ must | 

necessarily be the measures of its angles; thus we have | 

proved analytically our fourth theorem, which has been de- |} 

monstrated in article 3, from considerations purely geome- 

trical. This theorem, which has been known for two 

centuries past, may be expressed thus: Any spherical in- 

angle may be changed into another of which the sides and | 

angles are respectively the supplements of the angles and | 

sides of the first. This is the supplement or polar triangle. 
12. The four sets of for- Fie. 6 

mula which have been in- a 

vestigated in articles (6), 

(7). (8), (9), (10), are 

sufficient for resolving all 

cases of spherical triangles. 

When onc of the angles is 

a right angle, they become 

more simple. We shall now 

adapt them to that case. 


Right-Angled Spherical Triangles. 


[ . sin. b 
sin. B= mes 
From 1 and 2 of II. 7 od Cc 
bit Ch ee 

sin. ad 


b = cos. bcos. ©, 
c = cos. ¢ cos. Be 
c= cot. B, 
— cot. C. 


From 1 and 2 of iL, J ct #8" 
{ cot. a sin 


From hand baf IL + Or Oe 
{ cot. ¢ sin. b 


\ 


| 


cos. Bcos.C = sin. Bsin.C cos. a, 
sesesees COS. B = sin. C cos. B, 
. cos. C = sin. B cos. e. 
‘ By considering that the cotangent of an are is the reci- 
rocal of the tangent, and that the tangent is equal to the 
ine divided by the cosine, we now obtain these ten for- 
aule for right-angled triangles, in which Ais the right angle. 


 rieal 


From IV......... 


! 


Cos. @ = omg COS. ¢. ack Te sees seeteeeneees (1) 
sin. sin. ¢ 

Sin. B= sna sin. C = ime eee (2) (3) 
| Cos, B= —— ces. C = a rie »(4) (5) 
‘Tan. B= — “ tan.C = a ; wrens |: (7) 
mee ee OT. B Cots Co isl. lees ieee antes 8 
Cos. b = , cos. ¢ = ei Vc he 
| sin. C sin. B 


13. These ten formule, which may however be ex- 
essed in words by six, are of continual use in astronomy. 
is therefore desirable that they should be comprehended 
| the fewest number possible of practical rules, simple 
id easily remembered. Such were found by Napier, the 
jventor of logarithms, and are known by the name of 
aper's Rules of the Circular Parts. ‘They arc not new 
opositions, but are merely cnunciations, which, by a parti- 
ilar arrangement and classification of the parts of a tri- 
igle, include all the six proportions. ‘They are perhaps 
‘e happiest example of artificial memory that is known. 
| ‘Inaright-angled spherical triangle ABC, setting aside 
|e right angle A, there remain the sides AC = 4 and AB 
) eabout the right angle; the hypotenuse BC = a, and 
e two oblique angles B,C. ‘The first two of these, viz. 
Je sides 6, c, and the complements of the remaining three, 
z. 90° — a, 90° — B, 90° — C, are called the five ctrcu- 
parts. They are called circular, because, when taken 
their order, they go round the triangle. 


14. When one of the five circular parts is taken as the 
| |?ddle part, the two next to it, one on each side, are called 
| | € adjacent parts; and the other two, each of which is se- 
} Wate from the middle by an adjacent part, are called the 
| posite parts. 
| Thus, if 90° — a@ be the middle part, 90°—C and 
p — Bare the adjacent parts, and 5 and c the opposite 
| atts; if 90° B be the middle part, 90° — a and ¢ are 

adjacent parts, and 90°— C and 5 are the opposite 


e 
" and if ec be the middle part, 90° — B and 6 are the 


acent parts, and 90°-—a@ and 90°—C the opposite 
ts$ and so on. 

This arrangement being made, the rnle of the circular 
rt 8 Contained in the following proposition : 


} 
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The rectangle under radius and the sine of the middle 
part is equal to the rectangle under the tangents of the adja- 
cent parts ; also to the rectangle under the cosines of the op- 
posite parts. 

It may assist the memory if we represent tle middle 
part by the letter M, the adjacent parts by the letters A, 
a, and the opposite parts by the letters O, 0; the rule will 
stand thus : 

R-sin. M =tan. A‘ tan.a; R* sin. M = cos. O «cos. 0. 

15. To verify the rule, let 90° — a, the complement of 
the hypotenuse, be the middle part; then 90° —C, and 
90° — B will be the adjacent, and 6, c the Opposite parts ; 
and by the rule, 

R «sin. (90° — a) f = tan. (90° — B) tan. (90°— C) 
= cos. b cos. ¢; 
= cot. B cot. C. This is form. (8) 
=cos.bcos.e This is form. (1) 

Let 90° — B, the complement of one of the oblique an- 
gles, be the middle part, then 90° — a and care the adjacent 
parts, and 90° —C and 6 the opposite. The rule gives 


F ee ae ae Form. (4, 5 
* Coane ws ak Pee Form. ‘s 10) 
Let 4, one of the sides about the right angle, be the 
middle part, then 90°— C and e will be the adjacent parts, 
and 90°—a and 90°-—B the opposite parts. In this 


case, by the rule, 
oe. = cot. C tan. c.......... Form. (6, 7 
si gs a = sin. a sin. B............ Form. ‘ x 
These are all the cases of right-angled triangles. 

In applying the rule of the circular parts to resolve any 
case of right-angled triangles, consider which of the three 
quantities named (the two things given and the one re- 
quired) must be made the middle term, in order that the 
other two may be cquidistant from it, that is, may be 
both adjacent or both opposite; then the one or the other 
of the theorems which constitute the rule will give the 
value of the thing required. 

Suppose, for example, that ¢ a side about the right angle, 
and a the hypotenuse, are given to find the angle C. It 
appears that if c be made the middle part, then 90°—a 
and 90° — C are the opposite parts; and therefore that 
R°sin. c = sin. a sin. C, and sin. a: sin.e = R: sin. C. 

16. Delambre has avowed that he found it casier to re- 
member the six formule for right-angled triangles than to 
apply Napier’s rules. In astronomy, the sun’s longitude 
(@) is the hypotenuse of a right-angled triangle, of which 
the right ascension (AR) and declination (D) are the 
sides about the right angle, the obliquity of the ecliptic (w) 
is one of the oblique angles. Let the other oblique angle 
be denoted by A, then the six formule for right-angled 
spherical triangles adapted to astronomical calculation will 
stand thus: 


or RK: cos. a | 


Sin. D = sin. w sin. ©, 
tan. AR = cos. w tan. ©, 
tan. D = tan. w sin. AR, 
cos. © = cos. AR cos. D, 
cos. © = cot. w cot. A, 
cos. A = sin. w cos. Alt. 


The practical astronomer, who has continual occasion to 
use the first four of these formule, will find no difficulty in 
retaining them in his memory. But Napier’s rules will 
probably be most easily remembered by students of that 
science. 

17. The general formule, I., I, HI. IV., serve for 
all spherical triangles; but they admit of transformations, 
which make them more convenient for logarithmic calcu- 
lation. ‘ 

Resuming the formule, (I.) we put the first under these 
two forms. 5 
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Spherical Cos.a= (cos. bcos. ¢ — sin.dsin.c)-+sin.dsin.e(1 + cos.A), 
Trigono- Cos.a=-(cos. bcos. ¢ 4+ sin.b sin.c)—sin.dsin. c( 1 —cos. A). 


metry. 


Now, by the calculus of sines (ALGEBRA, articles 289 


. and 248), 


Cos. 8 cos. ¢ —sin. b sin. c = cos. (b + ¢); 
Cos. bcos. + sin. b sin. c = cos. (6 — ¢), 
1 -b cos. A = 2cos2 $A, 1—cos.A = 2sin.’ ZA. 
Hence, by substituting, we get 
Cos. a = cos. (6 + c) + 2sin. bsin.c cos.’ $A, 
Cos. a = cos. (b —c) — 2sin.6 sin. esin.? 5A 5 
and transposing, and observing that by the calculus of sines 
(ALGEBRA, art. 240), 
Cos.a — cos. (b + c)= 2sin.d (a+b + c)sin.§ (6 +ce—a), 
Cos.(b —e) — cos.a= 2 sin.} (a-e— 8) sin. } (a+5—e), 
we have 
Sin. dsin. ¢ cos? LA=sin.d (a + 6 +c) sin. 3 (b + e—a), 
Sin. sin. ce sin? A= sin. 3 (a + c—b)sin.3 (a + 6—e). 
To abridge, let us put 3 (a + b6+c)= 53 
then § (6 + c—a)=s—a, 
g(a +c—b)=s—b, 
(a+ b6—c)=s5—e. 
sin. s sin. (s — @) 
sin. & sin. € 


b 


She 


We have now cos.2 JA = 


“eres sin. (s 4) sin. (s — e) 
sin. b sin. c 


There are expressions exactly like these for the squares 
of the cosines and sines of the halves of thc angles B, C; 
and from tlie whole we obtain 


sin. ssin. (s —a 
Cos. fA = ah ‘ ( | 
sin. 6 sin. ¢ | 


Cos.4B = aA ee ee st) 


sin. @ sin. € 


Cage Ges gio sin. (s — c) . | 


sin. asin. 6 J 


Sin. FA = = ($= b) sin.(s = ¢) 
) 


sin. Osin. c 


7 
. i | 
Sin. dB = A pie gt ag ; L (BY 


sin. a sin.c 


Sin. 4C = |= (s—a) sin. (s— 0b) | 


sin. @ sin. b 
sin? LA 
cos2 3A’ 
sin. (s— 5) sin. (s —e) 

sin. s sin. (s — a) 
» 1 _ sin. (s — a) sin. (s — 8) sin. (s —e) 
~ sin? (s — a) sin. $ t 


PutMtodenote / | sin.(s— a) sin. (s—b)sin.(s—c) | 


sin. $ ’ 
and it is observable that in this expression the sides a, b, c 


By 


therefore 


18." Because ‘tan.? }A— 


2 _ 
tan? tA = 


We have now tan. 4A = ——-.. 
$ 


enter exactly alike. ;; 


putting B and 6, also C and ec, successively, instead of A 
and a, we find like expressicns for the tangents of $B and 


4C. Thus we have these three formule : 
per le 
ie hl ayes , 
ait dias sin.(s—a)y Da? = gis, (s— 3b) | 
M pel) 


=> 
i cage sin. (s — cy i 
The formule in this and the preceding article arc ex- 
actly like those found for the angles of plane triangles. 
Those for the tangents of half the angles (which we be- 
lieve to be given in this form for the first time) seem to be 
most convenient for use in all cases. In using the others, 
if half the angle sought be nearly a quadrant, its cosine 


ought to be sought rather than its sine; and the 
if the angle be small. 
19. We may treat our fourth group of formule, of 1 
the first is “" 
Cos. A = — cos. B cos. C + sin. B sin. C eos. a, 

in all respects as we have the first, putting it u 
forms : 


Cos. A = — (cos. B cos. C — sin. B sin. C) 
— sin. Bsin. C (1 — cos. a), i 
Cos. A = — (cos. B cos. C + sin. B sin, C) 
+ sin. Bsin. C(1 + cos. a); i 
from which we have, by the calculus of sines (ALGEBRi, 
arts 20g y Rc. + “alee 
Cos. A + cos. (B + C) = — sin. B sin. C (1 — eo 
Cos. A + cos.(B—C) = sin. B sin. C (1 4 cosa), 
Now we 
Cos.A +-cos.(B+4+C)= 2 cos.4(A4+B-+C) cos.§(B+ 
Cos.A + cos. (B—C)= 2cos.3(A + C—B)cos.(A +B 
1—cos.a = 2 sin.’ Ja, 1 -+ cos.a = 2 cos? da, 
Therefore, putting 


=}(A+B+4C), . 
so that S— A=}(B+ C—A), 
S—B=}(A+C—B), | 
S—C=14(A+ B—C), 
we have 
Sin. B sin. C sin.2 1a = — cos. § cos. (S — A) 


Sin. B sin. C cos.? }a = cos. (S— B) cos. (S$ 
Therc arc like expressions which involve the s 
the sines and cosines of 36 and }e, from all which wed 
duce « «| ae 


—cos. § cos.(S — A) ] Liaw 


° 1 oa o 
a ae sin. B sin. C a » 
Seo sin. A sin. C a rye 


Sin.je=  /— Se S608 (Ss =m | 


sin. Asin. 4 


p= 


i 
Cos. | 


sin. b sin. C 
! cos. (S — A) cos.(S — C) ' 
oe My sin. A sin. C te 
Lom! (ESAS =A) COs Sa 
Cota Sm be sin. A sin. B ava 
20. Dividing now the cosines of the halves of th 
by their sines, thereby getting expressions for the 

and proceeding as in article 18, putting’ 


wa / {Gan Cee 


—cos.S 
we have these formule: 
(y’) 
ted se _ Ml 
Ot oA cos (S= Ay co 2, eee 
M’ 


The sum of the three angles of a spherical tri 
ways exceeds two right angles ; therefore 5, half . 
excceds a quadrant ; and hence cos. § will be an 
quantity, and — cos. § will be positive, and its sq 
a real quantity. 

In astronomical calculations, it very seldom hap 
the angles arc wanted, from the three sides being 

21. Recurring to the formule («), (8) of artic 
deduce from them the following equations. 


Sin. 3B cos. $C_ sin.(s—e)__ sin. } (@ #2 


cos. $A sin. @ gin. @ 
; 4 Saat 3 
Sin. 3C cos.4B sin.(s —b)_ sin. } (a +c ) 
cos. A sin. @ sind 


Cos.4Bcos.}C sin.s _ sin. } (a+ 0 +e) 
-——=7 a Le ) 


gin. A a ae sin. & 
fi * ° a! 1 
Sin. 4Bsin.}C_ sin. (s — a) sin. } (2 a a) 
Sie), A. sin. @ sin. @& 


3y adding and subtracting the sides of these equations, 
41 observing that : 

3in. 4B cos. $C =e sin. }C cos. 3B = sin. } @ es C), 

os. 48 cos. 4C == sin. }B sin. 3 C = cos. 4 (BE C), 

3 (a-+b—c) +sin.} (a-+-e—b) = 2 sin. ja cos. 4(—c), 
f i lasin.2(b 

} (a4+-b —e) —sin. } (a--¢ —b) = 2cos.ha sin.3(b—e), 
(a+b+c)—sin.} (b4-e—a) = 2sin. 3a cos. 4 (6-+4-¢), 
1 {(b4-e+-a) sin.) (b4-c—a) = 2 cos. 94 sin.d(6--e), 
Sin. a = 2 sin. Ja cos. $a, 

{has been proved in AucEsRa, articles 240 and 247), 
obtain the following results : 


ee 


é 

Sin. 3(B + C) __ ma } (b —e) () 
Lc. tA ~. COS. 4a soe ees eee 
Sin. 3(B-—C)_ sin. 4(0 — c) (2) 

mae) 07s aes es 
Cos. $(B+C)_ cos. $(b + ©) (3) 

sin. $A cosa nm 
Cos. 3(B—C)__ sin.3(b + ¢) (4) 
ie ie sin. da Pree 


“hese formula werc first given by Gauss, in his work 
coria Motus Corporum Ce@lestium. 

12, Let us now divide the sides of formula (1) by those 
‘ormula (3), also the sides of (2) by the sides of (4), 
j the sides of (4) by the sides of (8), and, lastly, the 
js of (2) by the sides of (1); and put ¢az. in the results 


{ SIN. . cos. 
ad of ——,, also cot. instead of —"; we then have 
COs. sin: 


@) 
Tan. 3(B+4+C)_ cos.}(b—e) 
cot.4A | cos.d(b4 cc)” 
Tan. 3(B—C)_ sin. $(b —e) 
cot. tA ~ sin. d(b pe) 
Tan. 3(b + oe cos.3(B—C) (3) 
cos. 4 (B + C) 
al = 
™ sin. 3 (B +4 C) 
These formule, expressed in words as proportions, are 
Cimonly called Mapier’s analogies. We however only 
bic the last in the concise form which it here presents. ‘The 
td, as he left it, had two common divisors in the terms 
Ya ratio, which he overlooked. His commentator Briggs 
ioved the defect, and, in addition, deduced the first 
{ second formule from the third and fourth by the 
lorem here demonstrated in art. 11. Thus lic is en- 
fed to share with Napier in the honour of having dis- 
“ered these very elegant properties of spherical triangles. 
rom the first and second of these formule, there is 
(nd, by division, this other formula: 
(¢) 
Tan. 3(B 4+ C)_ tan. $@ + ¢) 
Tan.4(B —C)~ tan. 3(6 —c)° 
‘This formula is also due to Napier. 
°3. There are some properties of spherical triangles which 
1y be more concisely proved by the formule than by 
‘metrical reasoning. Such are those which follow. 
|. In aspherical triangle, the greater angle is opposite 
he greater side, and conversely. 
Let a, b, ec be the sides of a spherical triangle, and B, C 
& angles opposite to the sides 0, c. It appears from for- 
t (2) of 6, article 21, that 


TRIGONOMETRY. 


Be 3 
e0s. 3A. 


Sin. 3(B—C)__ cos. 


“Sin. (6 = c)~ cos. a 
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The second member of this equation is always a positive -=~\—~ 


quantity, therefore the first must also be positive. This 
can only be true on the hypothesis that when b is greater 
than ¢, then B is also greater than C. ‘The truth of the 
converse follows from the same principle. 

II. The angles at the base ofan isosceles triangle are 
equal, and conversely. 

For we have __ 

Cos. asin. } (B —C) = cos.3 A sin. (6 — c). 
When 6 = ¢, the second side of the equation becomes 
= 0, therefore the first side must also be = 0. This re- 
quires that B= C. The converse follows from the same 
formula. 

If]. Any two sides of a spherical triangle are together 
greater than the third. 

It appears from article 17, that 
sin. 6 sin. ce cos? 3A 
sin. $ (a + b +c) 

The second side of this equation is always a positive 
quantity, therefore the first must also be positive. This 
requires that b +- c be in every case greater than a. This 
proposition has been otherwise proved geometrically, Theo- 


rem III. 
LV. We have found (article 21) that 
Cos. £ (6 +. ce) sin. $A = cos. $ (B 4 C) cos. $a. 

Now sin. 4A and cos. $a are always positive, because 
each arc is less than a quadrant. Therefore cos. 4(b + c) 
and cos. 3(B -++ C) have always the same sign ; and hence 
£(6 +c) and 3(B 4+ C) are of the same affection, and 
B + C, 6 + ¢, either both less than a semicircle, or both 
equal to it, or both greater. 

V. The hypotenuse a of a right-angled spherical triangle 
is less or greater than 90°, according as the sides J, c, about 
the right angle A, are of the same affection, or of different 
affection ; that is, in the former case, both less or both 
greater than 90° ; and in the latter, one less and the other 
greater than 90°. 

This follows immediately from the formula cos. a = 
cos. 6 cos. ¢ (art. 12); for if 6 and ¢ be both less than 90° 
or both greater, they have like signs, and their product has 
the sign -++, which indicates that a is less than 90°. If one 
of the two J, c be less and the other greater than 90°, they 
will have different signs, and the sign of their product will 
be —, and a must be greater than 90°. 

VI. The same rule applies to each of the sides b, e; for 
b will be less than 90° if @ and ¢ be of the same affection, 
but greater than 90° if @ and ¢ are of different affection. 

VII. The formula cos. a = cot. B cot. C shows that the 
hypotenuse a will be less than 90° when B and C are of 
the same affection, but greater than 90° if they be of dif- 
ferent affection. 

VIII. Also, that either of the angles B, C, will be less 
than 90° if @ and the other angle be of the same affection, 
but greater than 90° if they be of different affection. 

\X. The formula cos. B = cos. 6 sin. c shows that the 


Sin. $(6-+- e—a) = 


angle B and the opposite side 4 are always of the samie af- 


fection. 

X. The formula tan. ¢ = tan. a cot. B shows that the 
hypotenuse @ and either side ¢ are of the same affection if 
the angle they contain be acute, but of different affection 
if the angle be obtuse. 

XI. Lastly, the formula tan. 6 = sin.e tan. B proves that 
the side and the opposite angle are always of the same 
affection. 


XI. In any spherical triangle ABC, draw AD an arc: 


of a great circle perpendicular to the base BC, thus form- 
ing two right-angled triangles ADC, ADB, which have 
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Spherical a common side AD. 
Vrigono. (art. 13) tan. AD = tan. C sin. 


metry. 


TRIGONOMETRY. 


We have 


Fig. 8. 


A, 


CD = tan. Bsin. BD; hence the 
angles ACD, ABD, are either 
both acute or both obtuse. If 
therefore ACB and ABC be of 
the same affection, the perpendi- 

cular falls within the triangle ig Hie nage 
ABC; but if the angles ACB’ and 4 


B’ = 


ABIC are of contrary affection, 
the perpendicular falls without the triangle AB'C. 


Solution of Right-Angled Triangles. 


A spherical triangle may have one right angle, or it 
may have two, or three. If it have two right angles, the 
sides opposite to these will be quadrants, and the third the 
measure of the remaining angle. If it have three right 
angles, it will be equilateral, and its sides quadrants. We 
shall set aside these cases, and consider only that in which 
one of the angles is a right angle, and the other two ob- 
lique, which may be either acute or obtuse. The side op- 
posite to the right angle is named the hypotenuse. 

The solutions are to be derived from the formule in art. 
12; and as in the investigations, to abridge, the radius was 
supposed to be the unit, we shal] in the rules express it as 
in the formule of plane trigonometry by the letter R. 

Cass I. Given the hypotenuse a and 6, one of the sides 
about the right angle, to find the other side c, and the 
oblique angles B, C. These are to be found from formulee 


(1), (2, 3), (4 9). 


SOLUTION. 
COS. @ : sin. b tan. 
Cos. ¢ = R, sin. B = ——— R, cos. C = i. 
os. 6 sin. @ tan. @ 


If a andb be of the same affection, then c must be less than 
a quadrant, and also the measure of the angle C. But ifa 
and b be of different affection, then the side ¢ and the angle 
c must be both greater than quadrants. The angle B and 
the side 6 will be of the same affection. 

Case II. Given the sides 6 and ¢ about the right angle, 


to find the hypotenuse a, and the angles B, C. Here the 
formule to be used are (1), (6, 7). 
SOLUTION. 
Cosa = OF ES ton B= BME R, ton Cm BR. 
R sin. € sin. 6 


Tn all the cases it must be considered whether the arcs 
found be Jess or greater than quadrants, by the. algebraic 
signs + or —, which belong to the given arcs and angles 
as expressed in article 5. - 

Case III. Given the hypotenuse a, and an oblique angle 
B, to find the sides 4, e, and the other oblique angle C. ‘Thre 
formulee to be employed are (2, 3), (4, 5). 

SoLUTION. 


sin. a sin. B tan. a cos. B 


Sin. = ey aie: fan.'@ 5 R 5 
cos. ¢ __ tan. b 
™ tan. @ 


CasE IV. Given a side 6 and the opposite angle B, to 
find the hypotenuse a, the side c, and the angle C. This 
is resolved by (2, 3), (6, 7), (9, 10). 


SoLUTION. 

é sin. 6 , tan. 6 
Sin. a = =~ R, sin. ec = —— R, sin. C= cae 
sin. B tan. B cos. & 


In this case each of the things required has two values, 
because an arc and its supplement have the same sine. 
Hence two distinct triangles may be found from the same 
data; this is called the ambiguous case of right-angled 
spherical triangles. 


a 


‘ 


Case V. Given a side 6 with the adjacent angle C tos 
find the hypotenuse a, the side ¢, and the angle B. The 
are to be found by (4, 5), (6, 7), (9, 10). 
4 
SoLUTION. . 
tan. b 


cos. C 
cos. 6 sin. C 
cos. b= aime : 


sin. 6 tan. C 


Tan.a= R, tan.e = hk a 


Case VI. Given the two oblique angles B, C, to ie 
hypotenuse a, and the sides 6, c. These are found by (8), 
(9, 10). 


SOLUTION. 
cot. B cot. C cos. B nas 
Cos. a = —— , cos. 6 = ——— cos. C 
R sin. Cc sin. | 


In addition to what has been said in regard to the ares _ 
or angles sought being less or greater than quadrants, it R 
may be useful to remember, that when the thing to be 
found by the formule is either a tangent or a cosine, and 
when of the tangents or cosines employed in its computa- 
tion, one only is an obtuse angle, the angle required is also | 
obtuse. In what follows we shall consider R= 1, 


| 
R, cos. c= Sa | 
| 
} 
| 


| 
| 
| 

24. Before entering on these, we shall resolve this bio | 
blem. ;| 
Prosiem. Let M, N, P be given quantities, and xan | 
unknown arc or angle; it is proposed to find a from this | 


equation : } 
M cos. x + N sin. a = P. we | 
Let us assume M = rcos. 9, N = vsin. 3 where # de. 
notes a number, and 9 an angle, both to be deterr 
Our equation may now be expressed thus. 
v (cos. 9 cos. @ +. sin. 9 sin. a) = P; 


Oblique- Angled Spherical Triangles. 


nined, 


hence v cos. (a — 9) = P, and cos. (a—9) = a 
v ' 
bi aeetes _ vsin.p_ N aD | 
ow tan. wnat a (1) | 
M N | 
and oS —'= -——, | 
0S.@ sil. 
2 1 
a ial (#—) = Moos ? = Deval) | | 
The’ angle g is determined by the first equation, ant 
the angle (2 — 9) by the second; therefore a= (#—9) | 


+ 9 is found. q 
If we assume M = v sin. g, and N = v cos.9, we have | ' 
v (sin. 9 cos. + cos. 9 sin. x) = P, yi | 

and v sin. (a + 9) = P; 


then cot. = Movies 


be 6) 
and sin. (# + 9) = qi P= Ls cos. Provson(?) | 
Thus 9 and a = (« + 9)—9@ are both determined. 
The assumptions tan. 9 or cot. g are evidently always 
possible, since an arc @ may be found whose tangen 
tangent shall have any real value whatever. 


Fig. 9. 
Zo 
& ie 


95, There arc six cases of oblique-angled triangles, 
jich may be resolved by the formule which have been 
ivestigated ; but in some cases thcy will be modified so 
¢to adapt them to logarithmic calculation. 

Case I. Given the three sides a, 6, ce, to find the angles 
u B, C. 

SotuTion. Find s = 4(a + b +) 


Cc); 
1 sin. (s — @) sin. (s — 0) sin. (s — 
i Mi “Ti (s —a) sin = ) sin. (s — e) ‘alma 


M M 
: 1 — ae 2 — Oooo 
) Tan. 4A = ent tan. $B = sin, (6 20) 


M 
sin. (s —e) 


Tan.4C= 


This solution has been found in article 18. 
“asé IJ. Given two sides a and 6, and the angle A op- 


fa 


. 
te. 

M) The angle B may be found from formula II. thus: 
sin. A sin. b 

wey. @ 

fhe affection of 2 is ambiguous, unless it can be de- 
timined by the rule A + B is greater or less than 180°, 
arording as a + 6 is grcater or less than 180° (art. 23). 
12.) The side c is to be found from this equation : 

[cos. 6] cos. e + [sin. } cos. A] sin. ¢ = cos. a. 
oniparing this with the equation of art. 24, viz. M cos. a 
| N sin. = P, we have 
M=cos.b, N-=sin.bcos. A, P=cos.a; 

1 following the analysis by which the angle % has been 
ire determincd, we find that if 
Tan. 9 = tan. bd cos. A, 


Sin. B= 


COS. @ COS. — COS. ASIN. g 
cos.6 ~ sin. bcos. A 
The first value of cos. (e — 2) being the more simple, is 
foe used. ‘The arcs c — and ¢ being now both known, 
cis known. 

3. To find the angle C, we have, from formula IIL, 

| [eos-6] cos. C 4+ [cot. A] sin. C = cot.a sin. b. 

l ‘re, referring to article 24, we have M = cos. 6, N=cot. A, 
i= cot.asin.b; therefore, assuming 


then cos. (¢ — 9) = 


{ 

vi have 

cot. a sin. b sin. @ 
cot. A : 

From either of thesc formule the angle C is determined. 

CASE III. Given the sides a, 6, with the included angle 

to find the angles A, B, and side e. 

\1.) The angles A, B, may be found from two of Na- 

it’s analogies in article 22... Thus we have 


a Bye: vot. 40- C88 2") 


os. (C — 9) = cot. a tan. b cos. ¢ = 


cos.4(a + bY 


sin. 3 (a—b) 


| Tan. 4(A — B) = cots $C —"29-——_- 


sin. } (a 4+ b) 

daving now half the sum and half the difference of the 
es 4A and B, each may be found by a known pro- 

iss They may be otherwisc found, by subsidiary angles, 
m formula I. 

(2.) The sidce is to be found from the cquation 
| [cos.a] cos. b [sin. @ cos. C] sin.b = cos. e. 
I ere we have M = cos. a, N =sin.acos. C, P = cos. ¢; 
We thercfore make tan. g = tan. @ cos. C. 


COS. € COS. @ 
Then cos. (6 — 9) = ————+; 
| ( ®) cos.a” 
cos. a cos. (6 — 
and hence cos. ¢ = waruase—) 


Cos. 
VOL, XX1, ' 
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Case IV. Two angles A and B, and c the side betwecn Spherical 


them, are given, to find the sides a, 6, and angle C. 


Trigono- 


(1.) The sides a, 6 may be found from Napicr’s formu- _ ™°™Y: 


lee, article 22, thus, 
1 Sen 1 ae 
Tan. 3 (¢ + 6) = tan. Je cos. § (A 4 BY’ 
sin. } (A — B) 
sin. (A + B)’ 
Half the sum and half the difference of the sides a, d being 
found, each is thereby determined. 
(2.) The angle C is found from the formula 

[sin. A cos. e] sin. B—f[cos. A] cos. B = cos. C. 
Here M= sin. A cos. ce, N= cos. A, P = cos. C. 
We now assume 


Tan. } (a — b) = tan. 3 e- 


Cot. p= tan. A cos. e. 
cos. C sin. ¢ 
i 
cos. A sin. (B — 9) 
sin. Q : 
Case V, Two angles A, B and a side a opposite to one 
of them, arc given, to find the sides 8, c, and the angle C. 
(1.) The side & is found by this formula : 
. sin. a sin. B 
Sin. d= aan 
(2.) The side ¢ is found by this formula: 
[cot. a] sin. e—[cos. B] cos. ¢ = cot. A sin. B. 
Here M = cot. a, N= cos. B, P= cot. A sin. B; we 
therefore assume 


Then sin. (B— 9?) = 


3 


and cos: C= 


_, cot. a 
~ cos. B’ 
and have sin. (e — 9) = cot. A tan. B sin. ¢. 
(3.) The angle C is found from the formula 
[sin. B cos. a] sin. C—|cos. B] cos. C = cos. A. 
Acre M = sin. B cos. a, N = cos. B, P = cos. A. 
We assume cot. 9 = tan. B cos. a 
cos. A sin. 
cos. B 
Case VI. Given the three angles A, B, C, to find the 
sides a, b, ce. 
The solution of this case has been found in art. 19. 


Cot. 9 


Then sin. (e— ?) = 


Find S= 4 (A+B 4 C), —— 
boat cos. (S — A) cos. (S — B) cos. (S — 
and M =, / { = 
1 i : M’ 
— cot. 2 a= (S— Ay’ cot.4b= ca By 
1 M’ . 
Sy he enna €) 


These formule are altogether analogous to those by 
which the angles are found from the sides. This case rarely 
occurs in the application of spherics to astronomy. 

The analytical artifice of subsidiary angles, by which the 
formulz are adapted to logarithmic calculation, corresponds 
to the resolving of an oblique spherical triangle into two 
right-angled triangles, by an arc of a great circle drawn 
from its vertex perpendicular to its base. 


For the application of spherical trigonometry, see Prac- 
TicaAL ASTRONOMY, chap. i. (vol. iv. page 63). 

The treatises on trigonometry are innumerable. The 
most considerable is that of Cagnoli, in Italian, of which 
there is a French translation. On the history of trigono- 
metry, and the progress of its improvement, the reader will 
find the most ample information in Delambre, Histoire de 
l Astronomie Ancienne, Histoire de U Astronomie du Moyen 
Age, and Histoire de 2 Astronomie Moderne. See also his 
Astronamie Théorique et Pratique, vol, i. chap. 10. 

3c 
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TRILL, or Suaxe, in Music, an embellishment too fre- 
quently abused. It chiefly consists of a rapid alternate 
transition from the one to the other of two contiguous 
sounds of the musical seale, but has various modifications 
and names. Consult the Aféthode de Chant of the Paris 
Conservatory of Music. | 

TRIM is the county town of the county of Meath in 
Ireland. It is sitnate upon the banks of the river Boyne, 
in the midst of a level, fertile, and populous district, and 
is distant thirty-two miles from Dublin. It is a place of 
great antiquity, and was formerly of such importance that 
several of the earlier Irish parliaments were held here. In 
consequence of its being made the residence and scat of 
government of the De Lacys, the inhabitants received 
many valuable privileges, which have partly come down to 
them at the present time. The town is built without re- 
gard to regularity, but it possesses many good private 
lonses. The new county prison is a spacious and remark- 
able building, and the county court-house is also well built; 
but none of the other public buildings can be praised for 
their appearance. For several years the town has been de- 
clining, and at present it does not possess any trade or ma- 
nufacture. Here are the ruins of King John’s Castle, 
which is perhaps the most cxtensive in Ireland. On the 
opposite side of the river are the remains of a very ancient 
and extensive abbey. The value of the commons or land- 
ed property, and other burgage property, is between L.700 
and 1.800 a year. The commons are divided into burgesses 
and freemen’s lots, and belong for life to the individuals 
who are either burgesses or ireemen. The corporation 
consists of a portreeve, burgesses, and frecnien, without re- 
striction as to the numbers of the two latter. The popu- 
lation in 1821 amounted to 2304, and in 1831 to 3282. 

TRIMAPOOR, a town of India, in the Southern Car- 
natic, thirty-six miles south-south-west from Tanjore. Long. 
78. S901, duat. 10, 2b hs. 

TRIMBUCK, a strong fortress of Hindustan, in the 
province of Aurungabad, situate near the source of the 
Godavery. It surrendered to the British in 1818, after a 
short bombardment. Long. 73. 42. E. Lat. 20. 1. N. 

TRINCOMALEE, a town, fortress, and excellent har- 
bour in the island of Ceylon, situated on the north-east of 
the island. It is of greater extent than Colombo, but con- 
tains fewer houses, and is much inferior in population and 
appearance. The fort is very strong, and commands the 
principal bays, particularly the entrance into the harbour. 
It has also a citadel, called Fort Ostenburg, erected on 
a cliff which projects into the sea; nor can it be attacked 
till after the capture of the lower fort. It was originally 
built by the Portuguese, from the ruins of somc cele- 
brated pagodas. In the bay the shores are so bold, and 
the waters so decp, that it is almost possible to step from 
the rocks into the vessels moored alongside. At the cx- 
tremity of the rock on which the fort stands, a strong bat- 
tery is erected, and there the flag-staff is placed. The 
harbonr is good, and affords security to shipping in all 
seasous and weathers, being deep and capacious, and land- 
locked on all sides. From its convenient situation, it is of 
great consequence to a maritime power; for when the 
violent monsoon commences, all vessels on the coast of Co- 
romandel, and the east side of the Bay of Bengal, are obliged 
to put to sea, and then Trincomalee is their only place of 
refuge. The great expectations that were formed of this 
place by the British government have not however been 
realized. Owing to the barren and unproductive nature 
of the surrounding country, but few inhabitants have been 
collected. Provisions are searce, and there is nothing to 
induce merchants to settle in the town. Hence the society 
is almost exclusively composed of the officers of the regi- 
ments stationed here. ‘The lower classes are chiefly Hin- 
dus from the opposite. coast, and a few gold and silver- 
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smiths, who are native Ceylonese. The adjacent 
abound with wild hogs, buffaloes, and elephants, the I: 
being frequently shot within a mile of the town, 
Portugnese were the first Europeans who were in : 
sion of this place. It was taken from them by the. 
with whom it remained till the year 1782, when it 
tured by the British. From them it was taken by th 
under Admiral Suffrein, who restored it to the 
but it was retaken by the British in 1795, and hase 
remained in their possession. Long. 81. 23.E. Lat, 
TRING, a market-town of England, in the hv 
Dacorum and county of Hertford, thirty-one mil 
London. It is a neatly built place, with some good 
The church is a fine venerable Gothic structure 
square tower 3 and in the chancel are some very { 
nmionuments. It has also an endowed charit 
There is a well-supplied market on Friday. This 
on the great road to Buckingham, and is in conta 
the Grand Junction Canal, and with the London an 
mingham railroad, which last has a station here fer} 
up and setting down passengers. From this arrange 
great increase is anticipated, both in houses and iniia 
The inhabitants amounted in 1811 to 1847, in 
3286, and in 1831 to 3488. 
TRINGANG, a Malay town and principality on 
side of the peninsula of Malacca, between the fi 
sixth degrees of north latitude. It carries on a conside 
traffic. The imports are opium, iren, steel, Bengal 
goods, blue and other cloths, with coarse cutlery. 1 
modities received in return are gold-dust, pepper, a 
the last article being imported in Malay and Bugg 
‘TRINIDAD, the largest of the windward W 
Islands, is separated from tl.e province of Venezuela 
Gulf of Paria, and at one peint is not more tha: 
miles from the American continent. It is situated I 
10° and 11° north latitude, and 61° and 62° wes' 
tude. The island is nearly square, being generall 
fifty miles long by thirty broad; but from the 
point (Hicacos) on the south-west to the furthest 
the north-west (Point Galera), it reaches to abeve 
miles, and contains an area of 2020 square mil 
was discovered by Columbus on the 31st July 14 
taken possession of by the Spaniards in 1588. Sir 
Raleigh visited it in 1595, and committed some 6 
in the capital. In 1797 it was captured by 
Abercromby, and has remained a British settler 
since. The richness of its soil, the luxuriance ¢ 
vegetation, its finely wooded hills, beautiful rivers 
magnificent landscapes, have distinguished Trm 
the Indian Faradise. ‘This island is evidently 
of the opposite continent, disjoined either by a 
or oceanic eruption. The same strata of earth, the 
rocks and fossils, are common to beth. Besides $ 
craters and volcanoes in the island, there are 
marine volcanoes, one south of Cape de la Brea, 
other in the Bay of Meyaro. But the most rem 
pheromenon in the island is the asphaltum or pita 
situated on a small peninsula, and occupying the 
part of the point of land. It is nearly circular, 1 
than a mile and a half in length. It is remarkab 
extraordinary mutability of its surface; the small 1 
evening being often found a gulf in the morning, | 
again is succeeded by another islet, adorned with th 
luxuriant vegetation. The usual appearance 2 
tence of the asphaltum is that of pit-coal, but of 
colour, melting like sealing-wax, and in hot w 
actually liquid an inch deep. It is rendered du 
gentle heat, and when inixed with grease or pitch. | 
fluidity. ‘he highest mountain-range is om t 
near the coast, some parts cf which reach am cleval®’ 
nearly 3000 feet. ‘There are also chains of — 
“<< 
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\@ iss elevation, in the centre and on the south coast. They 
J i run from east to west. The island has the advantage of 
jferous sireams, some of them navigable by small ves- 
s. The exports amounted in 1832 to L.235,657, of 
sich L.220,168 was for sugar and molasses. The imports 
(- the same period amounted to L.229,697. Port of Spain, 
2 capital, contains a population of 9860, of whom 1489 are 
T ae The population of the island in 1832 consisted of, 
ites, 3693; free blacks, 16,302 ; slaves, 20,265; total, 
950. In the island there are eight free schools with 373 
solars, and twenty-two private schools with 412 scholars. 
TRINITARIANS, those who believe in the Trinity ; 
yse who do not believe therein being called Anti-trini- 
f-2aNs. 
TRINITY, in Theology, the ineffable mystery of three 
rsons in one Godhead ; the Father, Son, and Holy Spirit. 
Trinity-SunpDay, a festival observed on the Sunday next 
yer Whitsunday, in honour of the holy Trinity. The ob- 
yvation of this festival was first enjoined in the couneil of 
les, in the year 1260. 
Yrinity Buy, a deep bay on the north-east coast of New 
plland, between Cape Grafton and Cape Tribulation. 
ninity sland, an island in the North Pacific Ocean, 
covered by Captain Cook. The east point is in long. 206. 
#, E. and lat. 56. 33. N. 
RINO, a city of Italy, in the province of Vercelli 
1 kingdom of Sardinia. It is situated on the river As- 
fa, at the point where it falls into the Po. It is a well- 
lt place, and is divided into two parts by a long and fine 
eet, with elegant arcades on both sides, and a canal in 
middle. It has a cathedral, four monasteries, five nun- 
Hes, with each a church. ‘Trino contains 6200 inhabi- 
ts. Ithas a great trade in eattle and in smoke-dried 
s, which are in high repute through the whole of Italy. 
as once fortified, but the defences have been neglected. 
yng. (8. 8. Bh. Lat. 45. 8. N. 
TRINOBANTES, an ancient people of Britain, sup- 
ed to have occupied Middlesex and Essex. 
TRINOMALEE, a town and fortress of the south of 
ia, in the Carnatic. During the wars of the last cen- 
hy, this place was often taken and retaken by the con- 
yiding parties. Among the natives it was always more 
Mpous for its sanctity than its strength. Its situation is on 
mountain, on the top of which is a Hindu temple, from 
ch it is believed that a subtcrranean fire will issue, to 
iitroy any profane intruder. In its vicinity the British 
Heated the combined armies of the nizam and Hyder 
y. Trinomalee is thirty miles south-south-west from 
Mittapet, and thirty west from Gingee. Long. 79. 10. E. 
Ib. 12, 16. N. 
| RIO, or TerzErro, in Music, a composition for three 
es or for three instruments. Among the most striking 
Hrumental trios are those by Mozart and Beethoven for 
in, viola, and violoncello, and for pianoforte, violin, and 
oneello, &c. The term ¢rio is also applied to a move- 
3 in 4th time, which often follows the minuet ina piece 
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‘nstrumental music. 
RIPATOOR, a town of Hindustan, in the Southern 
ieee fifty-eight miles south-south-west from ‘Tanjore. 
g- 78. 40. E. Lat. 10.10. N. ‘This is also the name of 
‘ge Open village in the Barramahal province, 120 miles 
cith-west from Madras. Long. 78. 42. E. Lat. 12. 32. N. 
“RIPETTY, a town in the south of India, province of 
iy Carnatic, containing a celebrated Hindu temple, to 
ch many thousand pilgrims annually resort. Long. 79. 
\E. Lat. 13. 31. N. : 
'RIPHTHONG, in Grammar, an assemblage or con- 
"se of three vowels in one syllable, as que. 
RIPEE Tran, in Music. See Music. 
RIPOD, in Antiquity, a famed sacred seat or stool, 
rted by three feet, on which the priests and sibyls 
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were placed to render oracles. It was on the tripod that Tripoli. 


the gods were said to inspire the Pythias with that divine 
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fury and enthusiasm with which they were seized at the de- _ PTitem™is 
y — 


livery of their predictions. 

TRIPOLI, a country of Africa, in Barbary, bounded on 
the north by the Mediterranean Sea, on the south by the 
country of the Beriberies, on the west by the kingdom of 
Tunis and Biledulgerid, and on the east by Egypt. It is 
about 925 miles along the sca-coast, but the breadth is 
various. Some parts of it are pretty fruitful, but that to- 
wards Egypt is a sandy desert. It had the title of a hing- 
dom, but is governed by a dey. Early in the last century 
Tripoli shook off its dependence on the Grand Turk. In 
other respects the government is not essentially changed ; 
it is still a military despotism of the most ferocious descrip- 
tion. Its piracies are now confined to Naples, Sardinia, 
and other states which have no efficient navy. See Bar- 
BARY STATES. 

Tripout, the capital of the state of the same name in Bar- 
bary, is a considerable town, with a castle and a fort. See 
BarBary States. 

Tripout, called Tripolis of Syria, to distinguish it from 
Tripoli in Barbary, received its name from its being an- 
ciently formed of three cities at a smal] distance from each 
other, one of which belonged to the Aradians, or ancient 
kingdom of Arad, the second to the Sidonians, and the third 
to the Tyrians, perhaps as a common mart to those mari- 
time powers. ‘The present town of Tripoli is built at the 
distance of a mile and a half from the other, upon the de- 
clivity of a hill facing the sea, in longitude 35. 50. east from 
Greenwich, and latitude 34. 20. north. 

TRIPOLIZZA, a town of Greece, the capital of a can- 
ton of its name, as well as, under the Turkish government, 
of the province of the Morea. It stands in an undulated 
valley at the foot of Meenalus, and, according to tradition, 
was built from the ruins of three neighbouring towns. It 
is about twenty-two miles south-west from Argos, and thirty 
north-west from the ruins of Sparta. Before the revolution, 
it was a tolerably well-built place, surrounded with walls, 
had a citadel, four large mosques, and six Greek churches, 
with 12,000 inhabitants. In the contest which led to the 
abandonment of the Morea by the Turks, this place was the 
theatre of bloody events. In 1821 it was occupied by the 
Turks and Mahommedan Albanians, when it was besieged 
from August to October by the Greek leader Colocotroni. 
The Albanians entered into a secret treaty with the Greek 
commander ; and on the 5th of October, at an early hour, 
the besiegers made an assault, favoured as they were by the 
traitors in the garrison. The battle raged during the whole 
day, the Turks defending, from house to house, their positions 
with great firmness, till fires were kindled in several parts ; 
and the Greeks, being fully masters, put to death the ‘Turks, 
without distinction of age or sex, to the number of more 
than 6000 individuals. The plunder of this city was one of 
the means by which the Greeks were enabled to carry on 
the war, and to make themselves masters of the Pelopon- 
nesus. As Ibrahim Pacha with his Egyptian forces was in 
possession of Navarino in 1825, he also took possession of 
‘Tripolizza, and when he abandoned the Morea, he left this 
town a heapofruins. The country around it is fertile; and 
if a good government should be established in the country, 
Tripolizza may yet revive, and become a flourishing city. 

TRIPONTARY, a town of Hindustan, in the territories 
of Cochin, ten miles from the port of Cochin. Long. 76. 
20. E. Lat. 9. 57. N, 

TRIPOSSOOR, a town of Hindustan, in the Carnatic, 
thirty miles west by north from Madras. It was taken by 
Hyder in 1780, and was retaken in 1781 by the British. 
Long. 78. 57. E. Lat. 13. 9. N. 

TRIREMIS, in Antiguity, a galley with three ranks of 
oars on a side. 
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TRISMEGISTUS, an epithet or surname given to one 
of the two Herineses. 

TRISYLLABLE, in Grammar, a word consisting of 
three syllables. 

TRITANY, a town of Southern India, in the Carnatic, 
forty-five miles west by north from Madras. Long. 79. 45, 
i. Latal’. 9. N. 

TRITON, a sea-demigod, held by the ancients to be an 
officer or trumpeter of Neptune, attending on him, and car- 
rying his orders from sea to sea. 

TRITONE, in Music, a major fourth, such as from F to B. 

TRLITURATION, the act of reducing a solid body into 
a subtile powder ; called also pulverésation and levigation. 

TRIUMPH, a public and solemn honour conferred by 
the ancient Romans on a victorious general, by allow- 
ing him a magnificent entry into the city. The greater 
triumph, called also curudis, or simply the triumph, was 
decrced by the senate to a general, upon the conquering 
of a province, or gaining a signal victory. ‘Lhe day ap- 
pointed for the ceremony being arrived, scaffolds were 
erected in the forum and cirens, and all the other parts of 
the city where they could best behold the pomp. The se- 
nate went to meet the conqueror without the gate called 
Capena or Triumphalis, and marched back in order to the 
Capitol ; the ways being cleared and cleansed by a number 
of officers and. tipstaffs, who drove away such as thronged 
the passage or straggled up and down. . The general was 
clad in a rich purple robe, interwoven with figures of gold, 
setting forth his great exploits; his buskins were set with 
pearl ; and he wore a crown, which at first was only laurel, 
but afterwards gold; in one hand he bore a branch of lau- 
rel, and in the other a truncheon. He was carricd in a 
magnificent chariot, adorned with ivory and plates of gold, 
drawn usually by two white horses ; though sometimes by 
other animals, as that of Pompey, whcn he triumphed over 
Africa, by elephants, that of Mark Antony by lions, that 
of Heliogabalus by tigers, that of Aurelian by deer. His 
children were at his feet, and sometimes on the chariot 
horses. The procession was led by the musicians, who 
played triumphal pieces in praise of the general. ‘These 
were followed by young men, who led the victims to the 
sacrifice, with their horns gilded, and their heads adorned 
with ribbands and garlands. Next came the carts and 
waggons, loaded with all the spoils taken from the enemy, 
together with their horses, chariots, &c. ‘hese were followed 
by the kings, princes, and generals, who had been taken 
captives, loaded with chains. Next appeared the trium- 
phal chariot, before which, as it passed, they all along strew- 
ed flowers, and the people with loud acclamations called 
out Jo triumphe ! The chariot was followed by the senate, 
clad in white robes, and the senate by such citizens as had 
been set at liberty or ransomed ; and the procession was 
closed by the priests and their officers and utensils, with a 
white ox led along for the chief victim. In this order 
they procecded through the triumphal gate, along the 
Via Sacra, to the Capitol, where the victims were slain. 
In the mean time all the temples were open, and all the 
altars loaded with offerings and incense ; games and com- 
bats werc celcbrated in the public places, and the city be- 
came a scene of general festivity. The less splendid form 
of a triumph was called an Ovation ; a term supposed to 
have been derived from ovis, because on such an occasion 
sheep, and not oxen, were usually sacrificed. The proces- 
sion commonly began at the Albanian Mount, from whence 
the general with his retinue made his entry into the city. 
He walked on foot, wearing a garland of myrtle, and was 
attended by a band of music. 

TRIUMVIR, one of three persons who govern absolute- 
ly, and with equal authority, in a state. It is chiefly ap- 
plied to the Roman government. Czsar, Pompey, and 
Crassus, were the first triumvirs, who divided the govern- 
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ment among them. There were also other officers go call. 
ed; as the triumviri or tresviri capitales, who were the 
keepers of the public gaol. They had the office of punish. 1 
ing malefactors, for which purpose they employed eight 
lictors. 
TRIVADY, a town of Southern India, in the province 
of the Carnatic, containing a large temple, which serves as 
a citadel. Long. 79. 45. E. Lat. 11. 42. N. 
TRIVALENOOR, a town of Sonthern India, in the 
Carnatic, thirty-five miles west by south from Pondicherry, 
Long. 79. 30. E.-Lat. 11. 6b N, . 
TRIVANDAPATAM, a town of Hindustan, im the 
province of Travancore, sixty miles north-west from Cape 
Comorin. Leng. 76. 55. E. Lat. 8. 27. N. 
TRIVATOOR, a town of Southern India, in the Car. 
natic, sixty miles south-west from Madras. Long. 79, 40, 
BueLats 12. 3@.N. 
TRIVICARY, a village of Southern India, in the Car. 
natic, situated on the north bank of the Villenoor river, 
about fifteen miles west by north from Pondicherry. This 
was once a place of mucli greater extent, but is now 
greatly decayed. 
TRIVIDY, a town of Southern India, in the Carnatic, 
twenty-four miles south-west from Pondicherry. Long. 79, 
40. E. Lat. 11. 44. N. 
TROAS, a country of Phrygia, in Asia Minor, of which 
Troy was the capital. When ‘I'roas is taken for the whole — 
kingdom of Priam, it may be said to contain Mysia and 
Phrygia Minor ; but if it is taken for that part of the 
country where Troy was situated, its extent is confined 
within very narrow limits. Troas was anciently called Dar- 
dania. 
TROBRIAND Istayps, a cluster forming part of the — 
archipelago of Louisiade, discovered by D’Entrecasteaux. 7 
The most northern point is in long. 151. 8. E. lat. 8.24.5. — 
TROCHZEUS, in Prosody, a foot consisting of a long 
and a short syllable. 
TROCTOU, a small island in the Eastern Seas, near the © 
coast of Queda. Long. 99. 33. E. Lat. 6. 30. N. 
TROGLODYTES, an ancient people of Ethiopia, whoare 
said to have lived in caves under ground. Pomponius Mela 
gives a strange account of the Troglodytes. He affirms — 
that they did not so properly speak, as shriek ; and that they 
lived on serpents. . 
TROGUS Pomrstvs, a Latin universal historian to the 
time of Augustus Czesar, of whom we have only an abridge- 
ment by Justin, flourished about 41 B. c. . 
TROITSK, a town of Asiatic Russia, in the government — 
of Orenburg. It is tolerably well built, having straight — 
and regular streets, and contains abont 500 houses. It 
has wooden fortifications, which form a square, and which 
are flanked with towcrs, and encompassed by a ditell and 
glacis. It is a commercial place, being an emporium for 
the trade with the Asiatic tribes. The trade is carried n 
in the exchange, a large square, built on the opposite side 
of the river Oui or Ouk, which flows by the city. Long. 
55. 30. E. Lat. 54.15. N. This is also the name of at- 
other town of Asiatic Russia, situated about ninety miles t 
the west of the former, and containing 3000 inhabitants, 
who are mostly cngaged in cultivation. ' 
TROITSKO Savusxkaia, a fortress of Asiatic Russia, 
situated near the Chinese frontier, on the Kiachta, where 
is fixed the court for managing the discussions that arise — 
with the Chinese. Troitsko is 345 miles south of Irkouts\ | 
TROLLHATTEN, a town of Sweden, in the depart 
ment of Elfsborg and province of East Gothland. tis pe — 
culiarly situated on the river Gothelf or Gothelbe, which | 
flows from the lake of Werner, and falls into 
near Gottenburg, and here forms a very great catarach 0 
rather a succcssion of cascades. Before the stream reaches | 
this spot, it is compressed, by the narrow passage it ) . 
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ced through the rocks, into a state not unlike that in 
hich water rushes from a pipe, and thus has a surprising 
locity. It falls by four cascades about 100 feet ; and as 
\e lower of these cascades slopes at the bottom, the whole 
‘shes down with such impctuosity that the noise which it 
cakes is heard at the distance of twelve miles. As the shiores 
’ this lake produce vast quantities of iron and of timber, 
ich would become of increased value if the falls could be 
,oided, the government was induced to construct a canal, 
‘sich was begun'in 1793 and completed in 1800, at a 
‘eat expense for so poor a country. This canal is a pro- 
gious work, and though scarcely more than two English 
ries in length, has nine locks, by which vessels descend 
yore than 100 feet. Each of these locks is twenty-two 
jet long and seven feet wide. More than 3000 vessels 
jssed it in one year, paying tolls, which produce a good re- 
in for the money expended. A project is now in pro- 
yess which will make this canal stil] more beneficial. 
(nals are forming to unite the lake of Werner with the 
eilmar and Maler Lakes, by which, when accomplished, 
fs will be enabled to pass from Stockholm to Gotten- 
g, across the kingdom, and thus avoid the passage of 
sound and the Danish tolls. ‘Trollhatten was only a 
vlage when the works began, but is now an increasing 
n, and has several iron-works, whose machinery is set 
i motion by the falls. It likewise has some considerable 
ablishments for building ships. 
TROMBONE. See Music. 
TROMP, Martin Harrertz VAN, a celebrated Dutch 
uiral, was born at the Baillc, in Holland. He raised 
luself by his merit, after having distinguished himself on 


1 ny oceasions, especially at the famous engagement near 
braltar in 1607. 


He passed for one of the greatest sea- 

ien who till that time had appeared in the world ; and was 

\clared admiral of Holland, even by the advice of the 

ince of Orange. In that character he defeated a large 

anish fleet in 1630, and gained thirty-two other victories 

)sea; but was killed when under deck, in an engagement 

ith the English, in 1653. 

TRON, Sr, a city of the Netherlands, in the province of 

|mburg and arrondissement of Hasselt. It is situated on 

le river Mecselbeck, and on the road from Liege to 
ussels, It contains 7300 inhabitants, who are employed 
| making fire-arms, swords, and cutlery; and the females 
jnke some thread-lace.. St Tron is celebrated for a battle 
jught there in 1793, in which the French were defeated 

| the Austrians. Long. 6. 9. E. Lat. 50. 45. N. 

-TRONAGE, an ancient customary duty or toll, for the 

»ighing of wool. According to Fleta, ¢rona is a beam to 

igh with, mentioned in the stat. Westm. 2, cap. 25. And 

pnage was used for the weighing of wool in a staple or pub- 

} mart, by a common trona or beam; which, for the tron- 
of woo] in London, was fixed at Leadenhall. The 

yorand ecommonalty of London were ordained keepers of 
beams and weights for weighing merchants’ commodi- 

s, with power to assign clerks and porters, &c. of the 

jeat beam and balance; which weighing of goods and 

tes 1s called tronage; and on pain of forfeiture, no stranger 
to buy any goods in London before they were weighed 
| the king’s beam. 

TROON, a thriving town in Ayrshire, with an excellent 

tural harbour, having nineteen feet of water at the lowest 

>. In 183] the population amounted to about 1000 per- 

8. See AYRSHIRE. 

TROPHONIUS’S Cave, or Oracle, a cave near Leba- 
in Beeotia, between Helicon and Chzeronea (Strabo); so 
ed from Trophonius, an enthusiastic diviner, who, dcs- 

ocing into this cave, pretended to give answers and pro- 
unee oracles, and was hence called Jupiter Trophonius. 

‘ich as entered this cave never afterwards smiled; and hence 

H proverbial saying of a man who has lost his mirth, that 
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he is come out of Trophonius’s cave. 
cave choked up with stones. 

TROPHY (Tropeum), among the ancients, a monu- 
ment of victory. 

TROPICS. See Geocrapuy. 

TROPPAU, a circle of the Austrian principality of Mo- 
ravia, commonly denominated the duchy. It is situated 
between the rivers Oppa and Oder, and contains three cities, 
one market-town, and 78,600 inhabitants. The capital is 
the city of the same name, a place well built and fortified, 
and the seat of a provincia] judicature. It contains 880 
houses, with 10,760 inhabitants, carrying on manufactures 
of woollen goods, paper, soap, and fire-arms. Long. 12. 45. 
20. KE. Lat. 49. 50. 1. N. 

TROSACHS, the name given to that romantic glen 
which separates Loch Kateran (Katrinc) from Loch Ach- 
ray, in the Western Highlands of Perthshire. The name 
signifies in Gaelic the Bristled Territory; a signification 
perfectly applicable to the confused mass of abrupt crags 
which, in some convulsion of nature, has been separated 
from the neighbouring mountains of Ben Vennu and Ben- 
An. ‘These crags are of the most extraordinary and fan- 
tastic forms ; and being covered with a profusion of trees 
and shrubs, the diversity of hues which they yield, mixed 
with the shades of the deep ravines, and the highly pic- 
turesque and wooded acclivity of the lofty Ben-An, gives 
a depth and wildness to the pass, not to be equalled, it is 
supposed, in the world. This rugged and narrow defile is 
about one mile and a half in length, and was first rendered 
an object of popular attention by Sir Walter Scott, in his 
poem of the Lady of the Lake. The modern road for the 
use of tourists, which passes through it, has in a great degree 
marred its solitude. 

TROUBADOURS, poets that flourished in Provence 
during the middle ages. ‘They wrote poems on love and 
gallantry; on the illustrious characters. and remarkable 
events of the times; satires, which were chiefly directed 
against the clergy and monks; and a few didactic pieces. 
The troubadours were great favourites in different courts, 
diffused a taste for their language and for poetry over Eu- 
rope, which was about that time sunk in ignoranee and 
rudeness. An “Histoire des Troubadours,” in 3 vols. 12mo, 
was published by Millot ; but it has been entirely superseded 
by the more recent labours of Raynouard and Diez. 

TROVER, in Zaw, an action that a man has against 
one that, having found any of his goods, refuses to deliver 
them upon demand. ; 

TROWBRIDGE, a market-town in the hundred of 
Melksham and county of Wilts, ninety-nine miles from 
London. It is situated upon an emincnce near the river 
Ware, a branch of the river Avon, and is irregularly built. 
The principal street is spacious and well built; but the 
minor streets are narrow, and contain many ancient houses. 
The town is paved and lighted with gas. The church is a 
spacious and well-built edifice, having a large tower at 
the west end, surmounted by a spire. There are also 
places of worship for dissenters. The inhabitants are chiefly 
occupied in the manufacture of woollen cloth, mostly ker- 
seymeres and superfine broad cloth. The population 
amounted in 1821 to 9545, and in 1831 to 10,863. 

TROWERT Isuanp, a small island in the Eastern 
Seas, near the south coast of Java. Long. 105. 45. E. Lat. 
Ca Bs Oe 

TROY, or Troga, the capital city of Troas, or, accord- 
ing to others, a country of which Ilium was the capital. It 
was built on a small eminence near Mount Ida, and the 
promontory of Sigzeum, at the distance of about four miles 
from the sea-shore. Dardanus, the first king of the country, 
built it, and called it Dardania ; and from Tros, one of his 
successors, it was called 7roja; and from Ilus, lion. This 
city has been celebrated by Homer and Virgil. 
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A description of the plain of Troy by Chevalier has been 


Weight. published in the third volume of the Philosophical Trans- 


actions of the Royal Soeiety of Edinburgh.'| The city 
of Troy, according to him, stood on the present site of the 
modern village of Bournabashi, which is situated four 
leagues from the sea, on the side of an eminence, at the 
termination of a spacious plain, the soil of which is rich and 
of a blackish colour. Close to the village is to be seen a 
marsh covered with tall reeds; and the situation is impreg- 
nable on all sides exccpt at Erin (Homer’s zotveds), the hill 
of wild fig-trees, which extended between the Seean gate 
and the sources of the Scamander. In the plain there are 
several conical mounds or barrows, some of them a hundred 
feet in diamcter at the base; and these the author main- 
tains to be the identical tombs raiscd over the ashes of the 
herocs of the Trojan war. Since Chevalier’s dissertation 
appeared, this plain has been investigated by Mr Morritt, 
Sir William Gell, Dr Clarke, Mr Hobhouse, Mr Acland, and 
several other travellers and writers. Dr Clarke traversed the 
ground in different directions seventeen times. He rejects 
the hypothesis of Chevalier, and, reasoning from the autho- 
rity of Strabo, and from the site of New Hium, which he 
ascertained by inscriptions found among ruins, he fixes the 
situation of Troy four or five miles to the northward of 
Bournabashi, near a sluggish rivulet, called Califat Osmack, 
which he considers to be the Simois. The name of the 
Seamander is still preserved in the Mender, the most con- 
siderable stream in the district, rising in Mount Ida, as de- 
scribed by Homer; and the Thymbrius is still preserved 
in tue Thymbrek. Dr Clarke also finds objects correspond- 
ing to the Callicolone, the tomb of Jlus, and the Throsmos 
or mound of the plain. But very strong objections have 
been stated to his opinions by Mr Hobhouse and others ; 
and, upon the whole, the morc this subject is investigated, 
the more insuperable difficulties scem to present themselves 
to any attempt to identify the places and objects alluded to 
by the poet. 

Troy Weight, one of the most ancient of the different 
kinds used in Britain. The ounce of this weight was 
brought from Grand Cairo in Egypt, about the time of the 
crusades, into Europe, and first adopted in Troyes, a city of 
Champagne ; whenee the name. 

The pound sglish Troy contains twelve ounces, or 
5760 grains. It was formerly used for every purpose, and 
is still retained for weighing gold, silver, and jewels; for 
compounding medicines; for experiments in natural phi- 
losophy ; and for comparing different weights with each 
other. 

Scotish Troy- Weight was established in the year 1618, 
by James VI., who enacted that only one weight should be 
uscd in Scotland, viz. the Freneh Troy stone of 16 pounds, 
and 16 ounces in the pound. The pound contains 7600 
grains, and is cqual to 17 oz. 6 dr. avoirdupois. ‘The ewt. 
or 112 lb. avoirdupois contains only 103 lb. 24 oz. of this 
weight, though generally reckoned cqual to 104 1b. This 
weight is nearly, if not cxactly, the same as that of Paris 
and Amsterdam; and is generally known by the name of 
Dutch weight. Though prohibited by the artieles of union, 
it continued to be used in weighing iron, hemp, flax, most 
Dutch and Baltic goods, meal, butcher-meat, unwrought 


pewter and lead, and some other articles. See WrIGHTS 
and MEAsUREs. 


4 Chevalier’s work, written in French, was translated into English, and illustrated with notes, by Professor Dalzel. Edinb 
It soon afterwards appeared in a German translation, to which Heyne contributed a preface, and other additions: “ Bese 
/ This was followed by ‘ Die Ebene von Troja, nach dem Grafen Choiseul 
andern neuern Reisenden ; nebst einer Abhandlung des Hern. Major Miller in Gottingen, und Erliuterungen uber den Schau 
Mlias, und die darauf vorgefallnen Begebenheiten, von Carl Gotthold Lenz.” 3 


Ebene von Troja,” u.s. w. Leipzig, 1792, 8vo. 


short but learned dissertation of Spolim, 
work on the subject was published by Mr Maclaren : 


- ancients. 


“ De Agro Trojano in Carminibus Homericis descripto.” Lipsia, 1814, 8yvo. »yanpinatio® 
ne , y ‘A Dissertation on the Topography of the Plain of Troy, including an Examima” 
of the Opinions of Demetrius, Chevalier, Dr Clarke, and Major Rennell,” Edinb. 1822, 8vo. sail 
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TROYES, an arrondiesement of the departme 
Aube, in France. It extends over 589 square m 
vided into nine cantons, and these into 121 communes. 
taining, in 1$36, 90,923 inhabitants. The chief city, 
same name, is also the capital of the department. ' 
tuated on the river Seine, and is the seat of a bis] 
of the departmental courts of law and revenue. 
thedral, dedicated to St Peter, is a fine old and large ¢ 
building. ‘There are other four churches, amor 
that of St Martin is distinguished by remarkably fine 
glass windows. ‘Troyes 1s now a place of great man 
ing industry, making large quantities of woollen and cotton 
goods. Much linen is made and admirably bleached, } 
lias also establishments for making glass, paper, 
brandy, and vinegar. Its traffic is very considera| 
it has an appearance of great prosperity. It was, 
period a capital of the duchy of Burgundy, where t 
assembled. It is stated to have then contained np 
60,000 inhabitants. It had in 1836 a population of 2 
Long. 3. 59. 29. E. Lat. 48. 18, 15. N. 

TRUMPET, a musical instrument, the most ne 
all portable ones of the wind kind; used chiefly i 
among the cavalry, to direct them in the servi 
to the invention of the trumpet, some Greek h 
ascribe it to the T'yrrhenians; but others, with 
probability, to the Egyptians, from whom it might 
been transmitted to the Israelites. The trumpet 
in use among the Greeks at the time of the Troj 
thongh it was in common nse in the time of Homer. 
cording to Potter (Arch. Gree. vol. ii- cap. 9), befo 
invention of trumpets, the first signals of batt 
the primitive wars were lighted torches; to the 
ceeded shells of fishes, which were sounded like tr 
And when the trumpct beeame common in military1 
may well be imagined to have served at first onl 
rough and noisy signal of battle, like that at pr 
Abyssinia and New Zealand, and perhaps with o 
sound. But even when more notes were predue 
it, sO noisy an instrument must have been an unfit Xu 
paniment for the voice and poetry; so that it is p 
the trumpet was the first solo instrument in use among 


TRUMPET, Articetats, comprehends both th 
ang and the hearing trumpet, is by much the most 
instrument, and has, in one of its forms, been used b 
among whom we should hardly have expected to fi 
improvements. That the speahing trumpet, of Ww 
object is to increase the force of articulate sounds, 
have been known to the ancient Greeks, can 
wonder ; and therefore we easily admit the aecounts 
we read of the horn or trumpet, with which Al 
addressed his army, as well as of the whispering 
of the Syraensan tyrant. But that the natives 
were acquainted with this instrument, will prob 
prise many of our readers. The fact, however, 
controvertible. 

In the History of the Order of Jesuits, pu 
Naples in 1601 by Beritaria, it is said, that in 
1595 a small convent of that order in Peru, situ 
remote corner, was in danger of immediate destrie 
famine. Onc evening the superior, Father Saman 
plored the help of the cacique. Next morning, on 0 


Nor must we here ov 


Neu-Strelitz, 1798, Svo. 
A mo 


Ps gate of the monastery, he found it surrounded by a 
ymber of women, each of whom carried a small basket of 
visions. He returned thanks to heaven for having mi- 
lously interposed, by inspiring the good people with 
for the distress of his friars. But when he expressed 
ithem his wonder how they came all to be moved as if 
} motnal agreement with these benevolent sentiments, 
tey told him it was no such thing; that they looked upon 
jin and his countrymen as a pack of infernal magicians, 
wo by their sorceries had cnslaved the country, and had 
jwitched their good cacique, who hitherto had treated 
in with kindness and attention, as became a true wor- 
ie of the sun; but that the preceding evening at sun- 
s@he had ordered the inhabitants of such and such vil- 
des, about six miles off, to come that morning with provi- 
+ to this nest of wizards. The superior asked them 
wwhat manner the governor had warned so many of 
tm in so short a time, at such a distance from his own 
qdence. ‘They told him that it was by the trumpet ; 
§| that every person heard at his own door the distinct 
ms Of the order. ‘The father had heard nothing ; but 
thy told him that none heard the trumpet but the in- 
titants of the villages to which it was directed. This 
sj piece of very Curious information ; but, after allowing 
jood deal to the cxaggeration of the reverend Jesuits, it 
pinot, we think, be doubted that the Peruvians actually 
pisessed this stentorophonic art. For we may observe 
i the effect described in this narration resembles what 
: unlike what the inventor of such a tale would naturally 
-ignorantly say. ‘Till speaking trumpcts were rcally 
wn, we would expect the sound to be equally diffused 
pjall sides, which is not the case; for it is much stronger 
he line of the trumpet than in any direction very oblique 
at. 
Abont the middle of the seventeenth century, Athana- 
si) Kircher turned his attention to the philosophy of 
sind, and in different works threw out many useful and 
éntifie hints on the construction of speaking trumpets ; 
bi his mathematical illustrations were so vague, and his 
bh character of inattention and credulity so notorious, that 
some time these works did not attract the notice to which 
y were well entitled. 
\bout the year 1670, Sir Samuel Morland, a gentleman of 
pt ingenuity and science, directed his attention to this 
iject, and proposed as a question to the Royal Society of 
ndon, What is the best form for a speaking trumpet ? which 
called a stentorophonic horn. He accompanied his de- 
thd with an account of his own notions on the subject 
stich he acknowledged to be very vague and conjectural), 
ay an exhibition of some instruments constructed accord- 
to his views. They were in general very large conical 
¥es, suddenly spreading at the very month to a greater 
th. Their effect was really wonderful. They were 
ted in St James’s Park ; and his majesty, King Charies IL., 
Staking in his ordinary collognial pitch of voice through 
“umpet only five and a half feet long, was clearly and 
st distinctly heard at the distance of 1000 yards. An- 
oct person, selected we suppose for the loudness and dis- 
tistness of his voice, was perfectly understood at the dis- 
ce of four miles ‘and a half. ‘Ihe fame of this instrn- 
Nat soon spread. Morland’s principles were refined, consi- 
“ing the novelty of the inquiry, and differed considerably 
mn Father Kircher’s. The aerial undulations (for he 
Sjaks very accurately concerning the nature of sound) en- 
{| Your to diffuse themselves in spheres, but are stopped 
1 the tube, and therefore reundulate towards the axis 


vy “aves from a bank ; and meeting in the axis, they form 
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now know to be the effect of speaking trumpets, while 
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q Accordingly the sound of the bugle-horn, of the musical trumpet, 
es % ¥ : 
[™ tkrough which a moderate blast is sont by the trumpeter. 
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a strong undulation a little farther advanced along the Trumpet. 
tube, which again spreads, is again reflected, and so gay 


till it arrives at the mouth of the tube greatly magnified, 
and then it is diffused throngh the open air in the same 
manner as if all proceeded from a very sonorons point in 
the centre of the wide end of the trumpet. The author 
distinguishes with great judgment between the prodigious 
reinforcement of sound in a speaking trumpet and that in 
the musical trumpet, bugle-horn, conch-shell, &c.; and 
shows that the difference consists in the violence of the 
first sonorous agitation, which can be produced by us 
only on a very small extent of surface. The mouth-piece 
diameter, therefore, of the musical trumpet must be very 
small, and the force of blast very considerable. Thus one 
strong but simple undulation will be excited, which must 
be subjected to the modifications of harmony, and will be 
augmented by using a conical tube.t But a speaking 
trumpet must make no change on the nature of the first 
undulations ; and each point of the mouth-piece must be 
equally considered as the centre of sonorous undulations, all 
of which must be reinforced in the same degree, otherwise 
all distinctness of articulation will be lost. ‘The mouth- 
piece must thercfore take in the wholc of the mouth of the 
speaker. 

When Sir Samuel Morland’s trumpet came to be gene- 
rally known on the continent, it was soon discovered that 
the speaker could be heard at a great distance only in the 
line of the trumpet ; and this circumstance was by a Mr 
Cassegrain (Journ. des Scavans, 1672, p. 131) attributed 
to a defect in the princlple of its construction, which he 
said was not according to the laws of sonorous undulations. 
He proposed a conoid formed by the revolution of a hyper- 
bola round its assymptote as the best form. A Mr Hase 
of Wirtemberg, on the other hand, proposed a parabolic 
conoid, having the mouth of the speaker placed in the fo- 
cus. In this construction he plainly went on the principle 
of a reflection similar to that of the rays of light; but. this 
is by no means the case. The effect of the parabola will 
be to give one reflection, and in this all the circular undu- 
lations will be converted into plane waves, which are at 
right angles to the axis of the trumpet. But nothing hin- 
ders their subsequent diffusion ; for it does not appear that 
the sound will be enforced, because the agitation of the 
particles on each wave is not augmented. 

The.subject is exceedingly difficult. We do not fully 
comprehend on what circumstance the affection or agitation 
of our organ, or simply of the membrana tympani, depends. 
A more violent agitation of the same air, that is, a wider 
oscillation of its particles, cannot fail to increase the im- 
pulse on this membrane. ‘The point theretore is to find 
what concourse of fecble undulations will produce or be 
equivalent to a great one. The reasonings of all these re- 
storers of the speaking trumpet are almost equally specious, 
and each point out some phenomenon which should cha- 
racterise the principle of construction, and thus enable us 
to say which is most agreeable to the proccdure of nature. 
Yet there is hardly any difference in the performance of 
trumpets of equal dimensions made after these different 
methods. 

The propagation of light and that of elastic undulations 
seem to require very different methods of management. Yet 
the ordinary phenomena of echoes are perfectly explicable 
by the acknowledged laws either of optics or acoustics ; 
still however there are some phenomena of sound which 
are very unlike the genuine results of elastic undulations. 
If sounds are propagated spherically, then what comes into 
a room through a small hole should diffuse itself from that 
hole as round a centre, and it should be heard equally well 


or the French horn, is prodigious!y loud, when we consider the smalk 
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‘Trumpet. at twelve feet distarice from the hole in every direction. 
—.—’ Yet it is very sensibly louder when th 


e hearer is in the 
‘pody through the 
on of the sounding 
discharged from 
wished, 
for 


ble 


straight line drawn from the sonorous 
hole. A person can judge of the directi 
body with tolerable exactness. Cannon 

the different sides of a ship are very easily disting 
which should not be the case by the Newtonian theory 5 
in this the two pulses on the ear should have no sensi 
difference. 

The most important fact for our purpose is this: an 
echo from a small plane surface in the midst of an open 
field is not heard, unless we stand in such a situation that 
the angle of reflected sound may be equal to that of inci- 
dence. But by the usual theory of undulations, this small 
surface should become the centre of a new undulation, 
which should spread in all directions. If we may make an 
analogous experiment on watery undulations, by placing a 
small flat surface so as to project a little above the water, 
and then drop in a small pebble at a distance, so as to 
raise one circular wave, we shall observe, that when this 
wave atrives at the projecting plane, it is disturbed by it, 
and this disturbance spreads from it on all sides. It is in- 
deed sensibly stronger in that line which is drawn from it 
at equal angles with the line drawn to the place where the 
pebble was dropped. But in the case of sound, it is a fact, 
that if we go to a very small distance on either side of the 
line of reflection, we shall hear nothing. 

Here then is a fact, that whatever may be the nature of 
the elastic undulations, sounds are reflected from a small 
plane in the same manner as light. We may avail ourselves 
of this fact as a mean for enforcing sound, though we can- 
not explain it in a satisfactory manner. We should expect 
from it an effect similar to the hearing of the original sound 
along with another original sound coming from the place 
from which this reflected sound diverges. If therefore the 
reflected sound or echo arrives at the ear in the same in- 
stant with the original sound, the effect will be doubled; or 
at least it will be the same with two simultaneous original 
sounds. Now we know that this is in some sense equivalent 
to a stronger sound; for it is a fact, thata number of voices 
uttering the same or equal sounds is heard at a much 
greater distance than a single voice. How this happens, 
we cannot perhaps explain by mechanical laws, or assign 
the exact proportion in which ten voices exceed the effect 
of one voice; or the proportion of the distances at which 
they seem equally loud. We may therefore, for the pre- 
sent, suppose that two equal voices at the same distance are 
twice as loud, three voices three times as loud, &c. There- 
fore, if, by means of a speaking trumpet, we can make ten 
equal echoes arrive at the ear at the same moment, we may 
suppose its effect to be to increase the audibility ten times ; 
and we may express this shortly by calling the sound ten 
times louder or more intense. 

But we cannot do this precisely. We cannot by any 
contrivance make the sound of a momentary snap, and those 
of its echoes, arrive at the ear in the same moment, because 
they come from different distances. But ifthe original noise 
be a continued sound, a man’s voice, for example, uttering 
a continued uniform tone, the first echo may reach the 
ear at the same moment with the second vibration of the 
larynx, the second echo along with the third vibration, and 
so on. It is evident, that this will produce the same effect. 
The only difference will be, that the articulations of the 
voice will be made indistinct, if the echoes come from very 
different distances. Thus, if a man pronounce the sylla- 
ble faw, and ten successive echoes are made from places 
which are ten feet farther off, the tenth part of a second 
(nearly) will intervene between hearing the first and the 
list. This will give it the sound of the syllable thaw, or 
perhaps raw, because r is the repetition of ¢ Something 
like this occurs when, standing at one end of a long line 


of soldiers, we hear the muskets of the whole line disc 
ed in one instant. It seems to us the sound of a rum 
fire. 
The aim therefore in the construction of a spe 
trumpet may be, to cause as many echoes as possih 
reach a distant ear without any perceptible interval q 
time. This will give distinctness, and something eghiy ‘| 
lent to loudness. Pure loudness arises ftom the viol . 
of the single aerial undulation. ‘To increase this 
the aim in the constructipn of a trumpet; but we’ 
sufficiently aequainted with the mechanism of these undula. | 
tions to bring this about with certainty and precision; | 
whereas we can procure this accumulation of echoes with 
out much trouble, since we know that echoes are, in 
reflected like light. We can form a trumpet so that 
of these lines of reflected sound shall pass through 5 || 
place of the hearer. We are indebted to Mr Lambert 0 
Berlin for this simple and popular view of the subject; | 
shall here give an abstract of his most ingenious Disserta 
tion on Acoustic Instruments, published in the Berlin Me | 
moirs for 1763. 
Sound naturally spreads in all directions ; but we 
that echoes or reflected sounds proceed almost strietl 
certain limited directions. Ifthereforewe contrive at 
in such a way that the lines of echo shall be confined y 
in a certain space, it is reasonable to suppose that the 
will become more audible in proportion as this diffusion 
prevented. ‘Therefore, if we can oblige a sound which, j 
the open air, would have diffused itself over a hemisphere, 
to keep within a cone of 120°, we should expect it to be 
twice as audible within this cone. This will be acco 
by making the reflections such that the lines of reflect 
sound shall be confined within this cone. We here 
pose that nothing is lost in the reflection. Let us examine” 
the effect of a cylindrical trumpet. a 


ce 
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Fig. 1. 


Let the trumpet be a cylinder ABED (fig. 1), ant 
C be a sounding point in the axis. It is evident that 
the sound in the cone BCE will go forward without any 
reflection. Let CM be any other line of sound, 
may, for brevity’s sake, call a sonorous or phonic lv 
Being reflected in the points M, N, O, P, it 1s evide 
it will at last escape from the trumpet in a directio 
equally diverging from the axis with the line CM. ' 
same must be true of every other sonorous line. — 
fore the echoes will all diverge from the mouth of the trum) 
pet, in the same manner as they would have proceeded 100 
C without any trumpet. Even supposing, therefore | 
the echoes are as strong as the original sound, no adv 
tage is gained by such a trumpet, but that of bring 
sound forward from C toc. ‘This is quite trifling when Be | 
hearer is at a distance. Yet we find that sounds may be | 
heard at a very great distance, at the end of long, nate" | 
cylindrical, or prismatical ‘galleries. It is known 
may be distinctly heard at the distance of sev 
feet in the Roman aqueducts, whose sides are P 
straight and smooth, being plastered with ae 
smooth surface of the still water greatly contributes 
effect. Cylindrical or prismatical trumpets must Mie 
be rejected. ua" 

Let the trumpet be a cone BCA (fig. 2), of 
is the axis, DK a line perpendicular to the axis, 


which 
and DF 


s path of a reflected sound in the plane of the axis. The 
le of reflection IH A is equal to the last angle of in- 
sence FHC. The angle BFH, or its equal CFD, is equal 
he angles FHD and FCH; that is, the angle of inci- 
ance CFD exceeds the next angle of incidence FHC by 
, angle FCD, that is, by the angle of the cone. In 
ip manner, FDH exceeds CFD Fie, 2. 
hi the same angle FCD. Thus " 
pry succeeding angle, either of 
yidenee or reflection, exceccs 
j next by the angle of the cone. 
il the angle of the cone a, and 
1b be the first angle of incidence 
C. The second, cr DFC, ‘s 
a. The third, or FHC, is 6— 
| &c.: and+the xth angle of inci- 
lace or reflection is b—~n a, aftcr 
eflections. Since the angle di- 
ishes by equal quantities at each 
it reflection, it is plain, 
whatever be the first angle of 
dence, it may be exhaustcd by 
diminution; namely, when 
3 a exceeds or is equal to 5. 
Terefore, to know how many re- 
fitions of a sound, whose first 
édenee has the inelination 6, can 
bimade in an infinitely extended 
tie, whose angle is «a, divide 6} 
bia; the quotient will give the 
y ber  ofi reflections, and the re- 
ander, ifany, will be the last angle 
pincidence or reflection less than 
It is very plain, that when an 
ptle of reflection IH A is equal to 
picss than the angle BCA of the 
te, the reflected line HI will no 
‘ e meet with the other side (B 
pihe cone. 
Ne may here observe, that the greatest angle of inci- 
Mee is aright angle, or 90°. This sound would be re- 
feted back in the same line, and would be incident on the 
osite side in an angle = 90° —a, &c. 
{ hus we see that a conical trumpet is well suited for 
fining the sound; for, by prolonging it sufficiently, we 
ee the lines of reflected sound wholly within the 
e. And when it is not carried to such a length as to 
‘ his, when it allows the sounding line GH, for example, 
escape without farther reflection, the divergency from 
MY axis is less than the last angle of reflection BFH by 
the angle BCA of the cone. Let us see what is the 
“nection hetween the length and the angle of ultimate 
ection. 
e have sin. (6—a) : sin. b= CD : CF, and CF = 


sin. db 
fin. (6 —ay and sin. (b— 2 a): sin. (b—a) = CF: 


| 
: 


¢ 


D 
C} 
Ci 
Cj 


Hand CH = CF 8% —4) _ op sin by 


sin. (6 2a) ” sin.(b—a) 
i > (b—a) —C sin. b 
| *. (2a) sin.(b—2ay 


herefore if we suppose X to be the length which 
/ give us nm reflections, we shall have X = CD x 
sin. b 
(aay 


Hence we sce that the length increases ag 


() 
} 


" : angle(6— n a) diminishes; but is not infinite, unlcss 
#18 equal to b. In this casc, the immediately preced- 


4, d j * 
"8 angle of reflection must be a, because these angles 
VOLKRTZ J) : i 
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have the common difference a. 
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Therefore the last reflected Trumpet. 


sound was moving parallel to the opposite side of the coné, ~~ 


and cannot again meet it. But though we cannot assign 
the length which will give the mth reflection, we can give 
the length which will give the one immediately preceding, 
whose angle with the side af the cone is a.’ Let Y be this 
We have Y= CD x _ : This length will al- 
low every line of sound to be reflected as often, saving once, 
as if the tube were infinitely long. For suppose a sonorous 
line to be traced backwards, as if a sound entcred the tube 
in the direction 2 f, and were reflected in the points A, f, d, 
D, the angles will be continually augmented by the con- 
stant angle a. But this augmentation can never go farther 
than 90° + 3a. For if it reaches that value at D, for in- 
stance, the reflected line DK will be perpendicular to the 
axis CN; and the angle ADK will be equal to the angle 
DKB, and the sound will come out again. This remark is 
of importance on another account. 

Now, suppose the cone to be cut off at D by a plane per- 
pendicular to the axis, KD will be the diameter of its 
mouth-piece; and if we suppose a mouth completely oc- 
cupying this circle, and every point of the circle to be 
sonorous, the reflected sounds will proceed from it in the 
same manner as light would from a flame which completely 
occupies its area, and is reflected by the inside of the cone. 
The angle FDA will have the greatest possible sine when 
it is a right angle, and it never can be greater than ADK, 
which is = 90° 4+-$a. -And since between 90° + 4 a, and 
90° — } a, there must fall some multiple of a, call this mul- 
tiple 4. Then, in order that every sound may be reflected 
as often as possible, saving once, we must make the length 
of it X= CD x Sm? 

sin. @ 

Now, since the angle of the cone is never made very 
great, never exceeding ten or twelve degrees, b can never 
differ from 90° above a degree or two, and its sine cannot 
differ much from unity. Therefore X will be very nearly 


length. 


equal to a. which is also very nearly equal to 


sin 2sin.4.a’ 
because a is small, and the sines of small arches are nearly 
equal and proportional to the arches themselves. There is 
even a small compensation of errors in this formula. For 
as the sine of 90° is somewhat too large, which would give 
X too great, 2 sin. 3 a is also larger than the sine of a. Thus 
let a be 12°: then the nearest multiple of a is 84° or 96°, both 
of which are as far removed as possible from 90°, and the 
error is as great as possible, and is nearly 745th of the 
whole. 

This approximation gives us a very simple construction. 
Let CM be the required length of the trumpet, and draw 
ML perpendicular to the axis in O. It is evident that sin. 


MCO : rad. = MO: CM, and CM or X = ke = 

SIN. a 
iM ; but X exit ep and therefore LM equal to CD. 
2sin.da 2sin.g a 


If therefore the cone be of such a length, that its dia- 
meter at the mouth is equal to the length of the part cut 
off, every line of sound will have at Icast as many reflec- 
tions, save one, as if the cone were infinitely long; and the 
last reflected line will either be parallel to the opposite side 
of the cone, or lie nearer the axis than this parallel; con- 
sequently such a cone will confine all the reflected sounds 
within a cone whose angle is 2 a, and will augment the 
sound in the proportion of the spherical base of this cone to 
a complete hemispherical surface. Describe the circle 
DKT round C, and making DT an arch of 90°, draw the 
chord DT. Then, since the circles described with the 

al. . 3 sa) : 
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Trumpet. radii DK, DT, are equal to the spherical surfaces generatcd 


—~—"” by the revolution of the arches DK and DKT round the within the cone APB, proceed without reflect 


axis CD, the sound will be condensed in the proportion of 
DK? to DT?. abt ieee 

This appears to be the best general rule for constructing 
the instrument’; for, to procure another reflection, the tube 
must be'prodigiously lengthened, and we cannot suppose 
that one'reflection more will add greatly to its power. ~~ 

It) appears, too, that the length depends chiefly on the 
angle of the’cone, for the mouth-piece may be considered 
as nearly’a'fixed ‘quantity.’ It must be of a size to admit 
the moutly when speaking with force and without constraint. 
About an inch and a half may be fixed on for its diameter. 
When therefore we propose to confine the sound’ to a cone 
of twice the angle of the trumpet, the wholé is determined 
by'that angle, For since in this case’ LM is equal to CD, 


2 
we have DK); CD. =, LM (or CD) :. CMand CM = oer 
But 2 sin. 2 a: 1=DK: CD, 
and 2sin.4a:1=CD:CM; 
therefore 4sin.2$a:1= DK: CM, 
i DK_ 
— very nearly. And 


A) 


And CM = Wh = 73 

. Asin.“5a sine @ 

since DK is an inch and a half, we get the length in 
1 


inches counted from the apex of the cone = ——~—, or 
sin.* @ 
3 


- From this we must cut off the’ part CD, which 
DK DK 


is= , or very nearly -——, or. =—.—~, measured. in 
sin, a a 


~ 2sin. da sin, a 
inches, and' we must make thé mouth of ‘the same width 
3 / | 
2 sin. a 
On the other hand, if the length of the trumpet is fixed 
on, we can determine the angle of the cone. For let the 


length (reckoned from C) be L; we have 2 sin? a=—, 


in? a= ue and si s af i 
or sin.’ a =5 V sin. a= aL : 
Thus let six feet or 72 inches be chosen for the length 


7g = 014494 


ox 3 0) 
of the conc, we have sin. a = Jt = 
= sin. 8° 17 for the angle of the cone; and the width at 


= 10:4 inches. 


' 38 
the mouth is : 
2 sin.a 


from 72, leaves 61°6 inches for the length of the trumpet. 4 from, Ke Fy andl th. tTiind finn A, irc Aa 
And since this trumpet confines the reflected sounds to ‘ 


q . ry . ~ ‘ 
a cone of 16° 34’, we have its magnifying power = Dic 


_¢ hg + bet sin.? 45° 
~ (4 DK) ™ sin? 4° 8'4 
the sound about 96 times; and if the distribution were uni- 


= 96 nearly. It therefore condenses 


off; for the loudness of sounds is supposed to be inversely , 
as the square of the distance from the centre of undulation. — 


But before we can pronounce with precision on the per- * 


formance of a speaking trumpet, we must examine into the 
manner in which the reflected sounds are distributed over 
the space in which they are all confined. i 

Let BKDA (fig. 3) be the section of a conical trumpet 
by a plane through the axis; let C be the vertex of the 
cone, and CW its axis ; let TKV be the section of a sphere, 
having its centre in the vertex of the cone; and let P be 
a sonorous point on the surface of the sphere, and Pafel 
the path of a line of sound lying in the plane of the section, 
In the great circle of the sphere take KQ = KP; DR 
= DQ, and KS => KR. Draw QBA; also’draw Qdn pa- 
rallel to DA; and draw PB, Pd, P A. : 


_ three reflections. 


* the cone v We. 
é 


, * third reflection from KB, &c. ian ut 
This being taken © n KB, &c. And similar poin 


. which lie in planes passing through the axis, wi 


i —- _are then diffused in the cone vWé. 
form, it would be heard 4/96, or nearly 10 times farther * 


‘are not in one plane, but in a spiral line winding 


‘1. Then it is evident that all thé lines drawn from 


2 


u 


diffused as if no trumpet had been used. 
2. All the sonorous lines which fall from P on 
reflected from it as if they had come from Q; 
'3. All the sohorous lines between BP and dP” 
fered but one reflection; St? 
for dn will no more meet 
DAA’ so as to be reflect- 
ed again. . 1a 
4, All the lines wlfich 
have been reflected from 
KB, and afterwards from 
DA, proceed as if they 
had come from R. For the 
lines reflected from KB 
proceed as’ if they had 
come from Q; and lines 
coming from Q and re- 
flected by DA, proceed as 
if they had come from R. 
Therefore draw RA 0, and 
also draw R gm parallel 
to KB, and draw Qe A 9, 
Qé gq, Pe, and P64. Then, 
5. All the lines between 
bP and ec P have been 
twice reflected. 
Again, draw SBp, Br R, 
rugSra,Ry2z,Qzy. 
6. All the lines between 
u P and zP have suffered 


Draw thetangents TAZ, 
VBe, crossing the axis in 
7. The whole sounds 
will be propagated within 
For to 
’ every sonorous point in 
the line KD there corres- 
ponds a point similar to Q, 
* regulating the first reflec- 
_ tion from KB; and a point similar to R, regulati 
_cond reflection from DA; and a point S reg 


‘found regulating the first reflection from DA, the 


from all these through A and B must lie within 
gents TA. and VB. tie 

8. ‘Thus the centres of reflection of all the sonoroush 
in the surface of this sphere ; and it may be consi 
sonorous sphere, whose sounds first concentrate in V 


It may be demonstrated nearly in the same mat 
the sonorous lines which proceed from P, but no 
plane passing through the axis, also proceed, afte 
reflections, as if they had come from points in’ 
of the same sphere. The only difference in th 
tion is, that the centres Q, R, S of the suceessi 


surface of the sphere according to fixed laws. 
going conclusions are therefore general for all b 
which come in all directions from every point 
the mouth-piece. ere 

Thus it appears, that a conical trumpet is well f ite 
increasing the force of sounds by diminishing their! 
vergence. For had the speaker’s mouth been. in Ht 
air, the sounds which are now confined within, the co” 
vWe would have been diffused over a hemisphere; and ™ 
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sa that proionging the trumpet must confine the sounds 
.(; more, because this will make the angle BWA still 
muller ; a longer tube must also occasion more reflections, 
sy consequently send more sonorous undulations to the 

7 PP distanee placed within the cone » W¢, 

Ve Breit, obtained a very connected view of the 
‘ple effect of a conical trumpet. It is the same as if the 
ple segment TKDV were sounding, every part of it with 
yntensity proportional to the density of the points Q, R, 
3 xc. corresponding to the different points P of the, mouth- 
vie. ‘Tt is easy to see that this cannot be uniform, but 

‘>be much rarer towards the margin ofthe segment. 
tould require a good deal of discussion to show the den- 
ij of these fictitious sounding points; and we shall con- 
ej ourselves with giving a very palpable view of the dis- 
ation of the sonorous rays, er the density (so to speak) 
fihe echoes, in the different situations in which a, hearer 
ny be placed. . 

e may observe, in the mean time, that this substitution 
f, sounding sphere for the sounding mouth-piece, has an, 
net parallel in optics, by which it will be greatly illus- 
i d. Suppose the cone BKDA (fig..3) to, be a tube 
ophed in the inside, fixed in a wall B a, perforated in 

and that the mouth-piece DK is occupied completely 

flat lame. The effect of this on a spectator will be 
| 


je to the ear in the same mo- 
ts as if they had come from 
} respective points on the sur- 
4 of the substituted sphere. 
Jiess, therefore, this sphere be 


same, if he is properly placed in the axis, as if he were 
ing at a flame as big as the whole sphere. «This is very 
t. 

is easy to see that the line 
is equal to the line le faP; 


fore the reflected sounds also I 


=] 


Fig. 4, 


nimously large, the distinctness 
fiticulation will not be sensibly 
ite’, because the interval be- 
‘ine the arrival of the different 
cies of the same snap will be in- \ 


pai ble. 

ur limits oblige us to content 
uvelves with exhibiting this evi- | 
ef similarity of the progress of 
from the surface of this pho- 
sphere, to the progress of light 

} the same luminous sphere 
tng through a hole of which the 
licteris AB. The direct inves- 
clion of theintensity of the sound 
Ferent directions and distances 

it ta : up much room, and 
no clearer conception of the 
(ct. The intensity of the sound 

‘Ay point is precisely similar to 
iintehsty of the Heras 
‘he same point; and this is 
fottional to the portion of the 
nous surface seen from. this 
through the hole directly, | 
0 the square of the distance in- © 
~Y- the intelligent reader will 
te a distinct conception of this 
ae fg. 4, which repre- 
a nha istribution of the sonor- 
Wale? and by consequence the ' 
mh eo Oudness, which may be expected in the differ- 
te ons of the hearer. | 

i 4 shes are observed, the effect. of the cone of 
Tunpet is perfect y analogous to the reflection of light 


—< 


—— 


~~ 


14 


f-~ —— 


we 
v 
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from a polished concave conical mirror. 
ment would be equally fitted for illuminating a distant ob- 
ject... We imagine that, these would be mnch more power- 
ful than the spherical or even parabolic mirrors commonly 
used for this purpose. . These last, having the candle in the 
focus, also send forward, a.cylinder of light of equal width 
with the mirror. _But,it is well known, that oblique reflec- 
tions are prodigiously more, vivid, than, those -made -at 
greater angles. , Where, the inclination of. the..reflected 
light)to the plane, of the mirror does not,exceed, eight or 
ten, degrees, it reflects ahout three. fourths. of. the light 
which, falls on, it... But when. the, inclination. ig 80°, it-dogs 
not, reflect_one fourth. part, 

We may also observe,,that the density, of; the reflected 
sounds, by the conical trumpet ABC (fig. 4) is. precisely si- 
tailar to that, of the, illumination produced by a. luminous 
sphere TDYV shining through a hole AB. There will bea 
space circumscribed by the cone formed: by the lines TBé 
and VaAw, which is uniformly illuminated by the whole 
sphere (or rather by the segment TDV), and on each side 
there is a space illuminated by a part of it. only, and the 
illumination gradually decreases, towards the borders. A 
spectator placed much out of the axis, and looking through 
the hole AB, may not see the whole sphere. In like man- 
ner, he will not hear the whole Dinthis sphere: he may 
be so far from the axis as neither to see. nor hear any part 
of its 

Assisting our imagination by this comparison, we perceive 
that beyond the point w’ there is no place where adi the re- 
flected sounds are heard. Therefore, in order to preserve 
the magnifying power of the trumpet at any distance, it is 
necessary to make the mouth as wide as the sonorous sphere. 
Nay, even this would be an imperfect instrument, because 
its power would be confined to a very narrow space; and if 
it be not accurately pointed to the person listening, its 
power will be greatly diminished. And we may observe, 
by the way, that we derive from this circumstance a strong 
confirmation of the justness of Mr Lambert’s principles ; 
for the effects of speaking trumpets are really observed to 
be limited in the way here described. Parabolic trumpets 
have been made, and they fortify the sound not only in the 
cylindrical space in the direction of the axis, but also on 
each side of it; which should not have been the case, had 
their effect depended only on the undulations formed by 
the parabola in planes perpendicular to the axis. But to 
proceeds 

Let BCA (fig. 5) be the cone, ED Fig. 5. 
the mouth-piece, TEDV the equiva- io 
lent sonorous sphere, and TBAV the 
circumscribed cylinder. Then CA | 
or CB is the length of cone that is 
necessary for maintaining the mag- 
nifying power at ail distances. We » 
have twoconditions tobefulfilled. The 
diameter ED of the mouth-piece must 
be of a'certain fixed magnitude, and 
the diameter AB of the outer end must 
be equal to that of the equivalent so- 
norous sphere. ‘These conditions de- 
termine all the dimensions of the 
trumpet and its magnifying power. 
And, first, with respect to the dimen- 
sions of the trumpet. 

The similarity of the triangles ECG # > ¥ 
and BCF gives CG: ED = CF: AB; 
but CG = BF = JAB, and .CF 
=CG + GF = GF + 3AB; there- 
fore SAB: ED =GF 4 JAB: AB, 
and AB: EDx=2GF.4+ AB: AB; ~ 
therefore. 2 GF\x ED 4+. 4B x ED = AB and 2 GF x 
ED = AB*— AB. x ED ='!AB'x (AB ED) and GF 
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= ane And, on the other hand, because 
AB? _ ABX ED = 2GF x ED, we have AB* s~ AB 
x ED +1 ED?=2GF x ED +} ED’, or (4B LILED)? 
—2GFxED+1ED*,andAB=/(2GFXED +4ED?) 
+4ED. 

Let .« represent the length of the trampet, y the, diame- 
ter at the great end, and m the diameter of the mouth-piece. 


Then ¢= i sand y=V(2am4+}a°)4+3m. Thus 


the length ‘and the great diameter may be had reciprocally. 
The useful case in practice is to find the diameter for a 
proposed length, which is obtained by the last equation. 

’ Now if we take all the dimensions in inches, and fix m at 
ah inch anda half, we have 2.4 m ='3 a, and $m? = 0°5625, 
and 4m= 0-75; so that out equation becomes y = 
J (3 x + 05625) 4 0°75. The’ following table gives the 
dimensions of a sufficient variety of trumpets. The first 
column is the length of the trumpet in feet; the second co- 
lumn is the diameter of the mouth in inches; the third co- 
lumn is the number of times that it magnifies the sound; 
and the fourth column is the number of times that it in- 
creases the distance at which a man may be distinctly heard 
by its means ; the fifth contains the angle of the cone. 


Resin pan tavasciist ; 
sea eres pare ie Extending. | ACB. 
| Minette 
1 68 42-6 65 24. 53 
2g 9:3 77-8 88 13 23 
3 11-2 112-4 10°6 15 18 
A 12:8 146-6 121 13 24 
5 14-2 180°4 134 | 12 04 
6 | 155 Q14-2 14°6 11 05 
7 16°6 2477 157 =| 10:18 
8 17-7 281°3 168 | 940 
9 188 3146 177 — | 9 08 
10 19°8 347-7 186 8 42 
11 20°7 380°9 19°5 8 18 
12 21-5 ALAG 204 7 58 
15 i al 92-7 7 09 
18 262 | 6123 24-7 6 33 
21 | 283 W112 | 266 | 6°05 
24: 30-2 8101 28+5 5 42 


ED in all is = 15. 


The last two columns are constructed on the following 
considerations. We conceive the hearer placed within the 
cylindrical space whose diameter is BA. In this situation 
he receives an echo coming apparently from the whole sur- 
face TGV; and we account the effect of the trumpet as 
equivalent to the united voices of as many mouths as would 
cover this surface. ‘Therefore the quotient obtained by di- 
viding the surface of the hemisphere by that of the mouth- 
piece will express the magnifying power of the trumpet. 
If the chords g E, g T, be drawn, we know that the sphe- 
rical surfaces Tg V, Eg D, are respectively equal to the 
circles described with the radii Tg, Eg, and are therefore 
as Tg? and Eg’. Therefore the audibility of the trumpet, 


when compared with a single voice, may be expressed by 
Ts 


Now the ratio of Tg’ to Eg* is easily obtained. 


Eg 

For if Ef be drawn parallel to the axis, it is plain that 
BA—ED 3 gx 

Bf= ar Ter and that Efis to Bf as radius to the 


tangent of BCF ; which angle we may call a. Therefore 


s 


—m : 
tan. a= , and thns we obtain the anglea 


the radius CE be accozmted 1, Tg is= 4/ 2, an 


( - 
G . 


Fee arts. T Vv 2 
= 4 ein, 3 Therefore Eo —— , and the mag 
7 2 tin, = a 
2 
power of the trumpet is = _= ; 
4 sin.’ 5 2 sin. 5 


each = 


‘ a: 
2 sin.? — 
34 


But the more usual way of conceiving the power of the 
trumpet is, by considering how much farther it will 
us to hear a voice equally well. Now we suppo: 
audibility of sounds varies in the inverse duplicate 
the distance. ‘Therefere if the distance d, at wh 
may be distinctly heard, be increased to z, in the 
tion of EG to Tg, the sound will be less audib’ 
proportion of Tg*to EG*. Therefore the tru 
be as well heard at the distance 2 as the simple 


heard at the distance d. Therefore ; will express the er. 


tending power of the trumpet, which is therefore = 


In this manner were the numbers computed for the f 
column of the table. Me 
When the angle BCA is small, which is always tl 
in speaking trumpets, we may, without any sensible ¢ 

, ule. ll v 
consider Eg as = eek: And Tg = TC xs 
AB AR (9 |) PaLaee Ps 
oo he = V2 —= V2 This gives a very Cas a 
putation of the extending and magnifying powers © the 
trumpet. v 


The extending power is = V 2 x 
m 


The magnifying power is = 2 t. 
We may also easily deduce from the premises, th ie 
mouth-piece be an inch and a half in diameter, | the 
length 2 be measured in inches, the extending por er is ver 
nearly = 4/ 2 x| and the magnifying power = § @ 
An inconvenience still attends the trumpet 0 
struction. Its complete audibility is confined to t 
drical space in the direction of the axis, and it” 
faintly heard on each side of it. We are theref 
to direct the trumpet very exactly to the spot 
wish it tobe heard. This is confirmed by all th 
we have of the performance of great speaking trum 
is evident, that by lengthening the trumpet, an 
enlarging its mouth, we make the lines TBé and 
pand (fig. 4); and therefore it will not be so 
direct the trumpet. 1 
But even this is confined within the limits of 
grees. Even if the trumpet were continued w 
the sounds cannot be reinforced in a wider spa 
cone of the trumpet. But it is always advantag 
crease its length; for this makes the extreme 
brace a greater portion of the sonorous § 
increase the sound in the space where it is 
And the limiting tangents TB, VA, expand s 
thus the space of full effect is increased. 
these augmentations is very small in comparison oF 
mentation of size. If the trumpet of fig. 5 were I 


ahi 
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ined times longer, its power would not be increased 
ve half. ' 

We need not therefore aim at much more than to pro- 
4 cea jindrical space of full effect ; and this will always 
i , done by the preceding rules, or table of constructions. 
| ‘'e may give the trunipet a third or a fourth part more 
ragth, in order to spread a little the space of its full effect, 
id thereby make it more easily directed to the intended 
ject. But in doing this we must be careful to increase 
je diameter of the mouth as much as we increase the 
Lagth 5 otherwise we produce the very opposite effect, and 
nke the trumpet greatly in‘erior to a shorter one, at all 
stances beyond a certain point. For by increasing the 
igth while the part CG remains the saie, we canse the 
agents TB and VA to nicct on some distant point, be- 
vnd which the sound diffuses prodigiously. The construc- 
n of a speaking trumpet is therefore a problem of some 
sety ; and as the trials are always made at some consider- 
e distance, it may frequently happen that a trumpet 
tich is not heard at a mile’s distance, may be made very 
\dible two miles off, by cutting off a piecc at its wide end. 
After this minute consideration of the conical trumpet, 
# might proceed to consider those of otlier forms. In par- 
nlar the hyperbolic, proposed by Cassegrain, and the 
abolic, proposed by Hase, seem to merit consideration. 
t if we examine them merely as reflectors of echoes, we 
ll find them inferior to the conical. 

With respect to the hyperbolic trumpet, its inaptitude 
evident at first sight; fur it nist dissipate the echoes 
yre than a conical trumpet. Indecd Mr Cassegrain pro- 
ds on quite different principles, depending on the me- 
nism of the acrial undulations: his aim was to increase 
agitation in cach pulse, so that it may make a more for- 
le impulse on the car. But we are too imperfectly ac- 
dainted with this subject to decide @ pricri; and expe- 
nce shows that the hyperbola is not a good form. 

With respect to the parabolic trumpet, it is certain that 
he mouth-picce were but a point, it would produce the 
{pst favourable reflection of all the sounds ; for they would 
4 proceed parallel to the axis. But every point of an open 
‘uth must be considered as a centre of sound, and none 
it must be kept out of the trumpet. If this be all ad- 
tted, it will be found that a conical trumpet, made by 
‘e preceding rules, will dissipate the reflected sounds much 
4s than the parabolic. 

Those who have endeavoured to improve the speaking 
impet on wechanical principles, have generally aimed at 
reasing the violence of the clastic undulations, that they 
y'make a more forcible impulse on the ear. This is 
object in view in the parabolic trumpet. All the unda- 
dons are converted into others which are in planes perpen- 
ular to the axis of the instrument; so that the same little 
iass Of air is agitated again and again in the same direction. 
tom this it is obvious to eonclude, that the total agitation 
jl be more violent. But, in the first place, these violent 
‘itations must diffase themselves laterally as soon as they 
t out of the trumpet, and thus be weakened, in a propor- 
n that is perhaps impossible for the most expert analyst 
determine. But, moreover, we are not sufficiently ac- 
inted with the mechanism of the very first agitations, to 
able to perceive what conformation of the trumpet will 
“ase the reflected undulations to increase the first undula- 
Dns, orto check them. For during the production of a 
ontinued sound in a trumpet, it must happen that a parcel 
air, which is in a state of progressive agitation as it 
ikes a pulse of oncsound, may be in a state of retrograde 
tation as it is part of a pulse of air producing another 
un € cannot (at least no mathematician has yet done 
scriminate, and then combine these agitations, with the 
lligence and precision that are necessary for enabling 
to say what is the ultimate accumulated effect. Mr 


397 


Lambert, therefore, did wisely in abstaining from this intri- Trumpet. 
cate investigation; and we are highly obliged to him for ~~" 


deducing such a body of demonstrable doctrine from the 


acknowledged, but ill understood, fact of the reflection of 


echoes. 

We know that two sounds actually cross each other with- 
out any mutual disturbance; for we can hear cither of then: 
distinctly, provided the other is not so loud as to stun our 
ears, in the same manner as the glare of the sun dazzles 
our eyes. We may therefore depend on all the conse- 
quences which are legitimately deduced from this fact, in 
the same manner as we depend on the science of catcptrics, 
which is all/deduced from a fact perfectly similar, and as 
little understood. 

But the preceding propositions by no means explain or 
coimprehend al! the reinforcement of sound which is really 
obtained by means of a speaking trumpet. In the first 
place, althongh we cannot tell in what degree the aerial 
undulations are increased, we cannot doubt that the reflee- 
tions which are made in directions which do not greatly de- 
viate from the axis, do really increase the agitation of the 
particles of air. We see a thing perfectly similar to this in 
the waves on water. Take a long slip of lead, about two 
inches broad, and having bent it into the form of a para- 
bola, set it into a large flat trough, in which the water is 
about an inch deep. Let a quick succession of small drops 
of water fall precisely on the focus of the parabola. We 
shall see the circular waves, procecding trom the focus, all 
converted into waves perpendicular to the axis; and we 
shall frequently sce these straight waves considerably aug- 
mented in their height and force. We say generally, for 
we have sometimes observed that these reflected waves 
were not sensibly stronger than the circular or original 
waves. We do not exactly know to what this diffvrence 
niust be ascribed ; we are disposed to attribute it to tl.c fre- 
quency of the drops. This may be such, that the interval 
of time between each drop is preciscly equal, or at least 
commensurable, to the tinie in which the waves ran over 
their own breadth. ‘This is a pretty experiment ; and the 
igenious mechanician may make others of the same kind 
which will greatly illustrate several difficult points in the 
science of sounds. We may conclude, in gencral, that the 
reflection of sounds, in a trumpet of the usual shapes, is ac- 
companied by a real increase of the aerial agitations ; and 
in some particular cases we find the sounds prodigiously in- 
creased. ‘Thus, when we blow through a musical trumpet, 
aud allow tle air to take that uniform undulation which ean 
be best maintained in it, namely, that which produces its 
musical tone, where the whole tube contains but one or two 
undulations, the agitation of a particle must then be very 
great ; and it must describe a very considerable line in its 
oscillations. When we snit our blast in sich a manner as 
to continue this nvte, that is, this undulation, we are cer- 
tain that the subseqnent agitations conspire with the pre- 
ceding agitation, and augment it. And accordingly we 
find that the sound is increased to a prodigious degree. A 
cor de chasse, or a bugle horn, when properly winded, will 
almost deafen the ear; and yet the exertion is a mere no- 
thing in comparison with what we make when bellowing 
with all our force, but with not the tenth part of the noise. 
We also know, that if we speak through a speaking trum- 
pet in the key which corresponds with its dimensions, it is 
much more audible than when we speak in a different pitch. 
These observations show, that the loudness of a speaking 
trumpet ariscs from something more than the sole reflection 
of echoes considered by Mr Lambert. The very echoes are 
rendered loudcr. 

In the next place, the sounds are increased by the vi- 
brations of the trumpet itself. The elastic matter of the 
trumpet is thrown into tremors by the undulations which 
proceed from the mouth-piece. ‘These tremors produce 
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TRUMPET. 


Trumpet. pulses in the contiguons air, both in the inside of the trum- 


—~— pet and on that which surrounds it. 


Hearing 
trum pet. 


These undulations 
within the trampét produce original sounds, which are add- 
ed to the reflected sounds; for the tremor continues for some 
little time, perhaps the time of three, or four, or more 
pulses. This must inerease the loudness of the subsequent 
pulses ;'we Cannot say to what degree, because we do 
not know the force ‘of the tremor which the part of the 
trumpet ‘requires ;' but we know that these sounds will not 
be magnified’by the' trumpet to the same degree as if they 
had come from the mouth-piece; for they are reflected as 
if they had come from the surfaced of a sphere which passes 
through the agitated point of the trumpet. In short, they 
are magnified only by that part of the trumpet which lies 
without then). The whole sounds’ of this kind, therefore, 
proeeed as if they came from a number of, concentric sphe- 
rical surfaces, or from a solid ‘sphere whose diameter is 
twice the length of the trumpet cone. . 

All these agitations arising from the tremors of the trum- 
pet tend’ greatly to hurt the distinctness of articulation ; 
because, coming from different ‘points of a large sphere, 
they arrive at the ear in a sensible succession, and thus 
change a momentary articulation to a lengthened sound, 
and give the appearance of a number of voices uttering the 
sanie words in succession. It is in this way that, when we 
clap our hands together near a long rail, we raise an echo 
from each post, which produees a chirping sound of some 
continuance. For these reasons it is found advantageous 
to check all tremors of the’ trumpet by wrapping it up in 
woollen lists. This is also necessary in the musical trumpet. 
With respect to the undulations produeed by the tre- 
mors of the trumpet in the air contiguous to its outside, 
they also hurt the articulation. At any rate, this is so much 
of the sonorous momentum uselessly employed, because 
they are diffused like common sounds, and receive no aug- 
mentation from the trumpet. 


It is evident that this' instrument may be used for aid- 
ing the hearing; for the sonorous lines are reflected in 
either direction. We know that all tapering cavities great- 
ly increase external noises; and we observe the brutes 
prick up their ears when they want to hear uncertain or 
faint sounds. ‘They turn tlem in snch directions as are 
best suited for the refleetion of the sound from the quarter 
whence the animal imagines that it comes. Let us apply 
Mr Lambert's principle to this very interesting case, and 
examine whether it be possible to assist dull hearing in 
like manner as the optician has assisted imperfect sight. 
The subject is greatly simplified by the circumstances of 
the case; for the sounds to whieh we listen generally come 
in nearly'one direction, and all that we have to do is to 
produce a constipation of them. And we may conclude, 
that the audibility will be proportional to this constipation. 

Therefore let ABC, fig. 6, be the cone, and CD its axis. 


Fig. 6. 
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The sound may be conceived as coming in the direction 
RA, parallel to the axis, and to be reflécted in the points 
A, }, ¢, d, e, till the angle of incidence increases to 90°; 
after which the subsequent reflections send the sound out 
again. We must therefore cut off a' part of the cone ; and, 
because the lines increase their angle of incidence at each 
reflection, it will be proper to inake the angle of the cone 
an aliquot part of 90°, that the least incidence may amount 


precisely to that quantity. What part of the cone g 
be cut off, may be determined by the former prin, 
: at : = 
Call the angle ACD, a. We have Ce = im, Oi Tye! 
when the sound gets the last useful reflection. Then we 
have the diameter of the month AB = 2 CA ° sin. @ and 
that of the other end ef= Ce: 2sin. a. Therefore the 
sounds will be constipated in the ratio of CA? to Ce and 
the trumpet will bring the spcaker nearer in the ratio of 
CA to Ce. ee 

When the lines of reflected sound are thus brought to. 
gether, they may be reeeived into a small pipe perfectly 
cylindrieal, which may be inserted into the external ear, 
This will not change their angles of inelination to the 
not their density. It may be convenient to make th 
ternal diameter of ‘this pipe 3d of an inch. ‘Th 
Ce: sin.@ is = 4th ofan ineh. This circumstance, ineo 
junction with the magnifying power proposed, determines th 
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other dimensions of the hearing trumpet. For Cex! 


Ean CA sin,a Vina a dh sin. Gn + la) 1 day 
sin, (2,4 1)a Gsinte hie 
‘Lhus the relation of the angle of the cone and the 

of the instrument is ascertained, and the sound is ‘br 

nearer in the ratio of CA to Ce, or of sin. (2a +P 
sin.a. And seeing’that we found it’ proper’ to tt 

(2x + 1) a = 90°, we obtain «this very simple analogy, 

L:sin.a= CAs Ce. And'the sine of 3 the angleofthe 


cone is to radius as | to the approximating power of the 
instrument. (UTA Sb 


as if the voice were 12 times nearer. This gives Coa 
er oe oo 
anda = 4° 4%,,and the angle 


“tO ald 
] = 


6sinZa 6x44" | 


: ] 
In. =a 
and sin. @ 1 
' 


Then CA = 


cone = 9° 84’, 


= 24. Therefore the length of the cone is 24 in ; 
; CA _ 
From this take Ce = p= 2, and the length of the trum 


Oo) @hate 
pet is 22 inches. The diameter at the mouth is 2Cem4 
inches. With this instrument one voice should be ¢ 
as 144. Nel gt 

If it were required to approximate the sound on 
times, making it 16 times stronger than the natural 
at the same distance, the angle ACB must be 29°, Aem 
be 2 inches, AB must be 14d inch, and ef must bei} 
an inch. rth 

It is easy to see that when the size of the ear-end 
same in all, the diameters at the outer end are propor 
to the approximating powers, and the lengths of the 
are proportional to the magnifying powers. | 

We shall find the parabolie conoid the preferable. 
for an acoustic trumpet ; because, as the sounds con 
the instrument in a direction parallel to the axis, th 
reflected so as to pass through the focus. ‘The pat 
conoid must therefore be cut off through the focus, t . 
sounds may not go out again by the subsequent reflections: 
and they must be received into a cylindrical pipe ot one 
third of an inch in diameter. Therefore the parameten 
this parabola is one sixth of an inch, and the focus 8 % 
twelfth of an inch from the vertex. This determines 
whole instrument ; for they are all, portions of one pala 
bolic conoid. Suppose that the instrument is required | 
approximate the sound 12 times, as in the example a 
conical instrument. The ordinate at the mouth m a 
12 ‘times the 6th of an inch, or 2 inches; and the mou» 
diameter is four inches, as in the conical instrument. 48% 
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length, observe that DC in fig. 7 is 4th of an inch, 
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Jd MP is 2 inches, and AC. is ,th of an incl, and DC? 
MP? = AC > AP. This will give AP = 12 inches, and 
P=] 1}$ths;, whereas|in the conieal tube it was 22.- In 
|¢ manner, an instrument. which approximates the sounds 
ir times, is only 1jth inch long, and 11th inch diame- 
at. the larger end. Such small instruments may be 
y exactly made in the parabolic form, and are eertainly 
lerable to the conical. Bus since even these are of a 
wy moderate size: when intended to approximate the 
sund only a few, times, and as they ean be aeeurately 
ide by any tinman, they may be of more general use. 
fhe of 12 inches long, and 3 inches wideat the larger end, 
s)uld approximate tlie sound at least 9 times. 

1 general rule for making them.—Let m express the ap- 
jpximating power intended for the instrument. The length 


mn) rare . m(m—1 
ithe instrument in inches is ( 2 ) and the diameter 


m 
3 
ys one third of an ineh. 
n trumpets for assisting the hearing, all reverberation of 
ry trumpet must be avoided. It must be made thick, of 
} least elastie materials, and eovered with eloth exter- 
lly. For all reverberation lasts for a short time, and pro-_ 
ies new sounds, whieh mix with those that are eoming in. 
> must also observe, that no acoustie trumpet ean se- 
jate those sounds to which we listen from others that are 
le in the same direetion. All are received by it, and 
gnified in the same proportion. This is frequently a 
Vly great inconvenience. 
here is also another imperfection, whieh we imagine 
‘not be removed, namely, an odd confusion, which ean- 
be called indistinetness, but a feeling as if we were in 
) wnidst of an echoing room. The eause seems to be 
4: Hearing gives us some perception of the direction 
Dithe sounding object, not indeed very precise, but suffi- 
batly 80 for most purposes. In all instruments which we 
‘e described for constipating sounds, the last reflections 
“i made in direetions very much inclined to the axis, and 
(ined in many different degrees. Therefore they have 
 appearanee of eoming from different quarters, and in- 
d of the perception of a single speaker, we have that of 
Mounding surface of great extent. We do not know any 
t hod of preventing this, and at the same time inereasing 
iH sound. | 
here’ is an observation which it is of importance to 
7 © 00 this theory of acoustic instruments. 'T heir per- 
" tha hot seem to correspond to the eomputa- 
YS tounded on the theory: When they are tried, we 
mi ot think'that they magnify somueh. Indeed it is not 
| 0 find @ measure by which we ean estimate the de- 
be ey: When a man speaks to us at the dis- 
a denen and then at the distance of two yards, we 
a) dardly thittk’that there is any difference in the loud- 
1. he “se gh theory Says that it is four times less in the 
the tWo'experitnents; and we cannot but adhere to 


The diameter at the small end is, al- 
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the theory in this very simple case, and must attribute the Truncheon. 
differenee to the impossibility of measuring the loudness “~~~ 


of sounds with preeision. And because we are familiarly 
aequainted with the sound, we ean no more think it four 
times less at twiee the distanee, than we ean think the vi- 
sible appearanee of a man four times less when he is at a 
quadruple distance. Yet we can completely eonvinee our- 
selves of this, by observing that he covers the appearanee 
of four men at that distanee.. We eannot easily make the 
same experiment, with voiees. 

~ But, besides this, we have eompared two hearing trum- 
pets, one of which should have made a sound as audible at 
the distanee of 40 feet as the other did at 10 feet. distance; 
but we thought them, equal at the distance of 40 and/18. 
The result was the same, in many trials made by different 
persons, and in different circumstances. "This leads us to 
suspeet some mistake in Mr Lambert’s principle of alcu- 
lation ; and we think him mistaken in the manner of esti- 
mating the intensity of the reflected sounds. . He. conceives 
the proportion of intensity of the simple voice and of the 
trumpet to be the same with that of the surface of the 
mouth-piece to the surface of the sonorous hemisphere, 
which he has so ingeniously substituted for the trumpet. 
But this seems to suppose that the whole surface, generated 
by the revolution of the quadrantal arch TEG round the 
axis CG (fig. 4), is equally sonorous. We are assured that 
it is not; for even if we should suppose that eaeh of ,the 
points Q, R, and S (fig. 8), are equally sonorous with, the 
point P, these points of reflection do not stand so, dense 
on the surfaee of the sphere as on the surface of the mouth- 
piece. Suppose them arranged at equal distanees all over 
the mouth-pieee, they will be at equal distances also on the 
sphere, only in the direction of the arches of great circles 
whieh pass through the centre of the mouth-piece. But.in 
the direetion perpendicular to this, in the eireumference of 
smal] cireles, having the eentre of the mouth-piece for their 
pole, they must be rarer in the proportion of the sine of 
their distanee from this pole. _ This is certainly the ease 
with respeet to al] such sounds as, have been reflected in 
the planes which pass through the axis of the trumpet ; and 
we do not see (for we have not examined this point) that 
any compensation is made by the reflection whieh is not in 
planes passing through the axis. We therefore imagine 
that the trumpet does not inerease the sound in the pro- 
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Mr Lambert seems aware of some error in his ealeulation, 
and proposes another, which leads nearly to this conclus 
sion, but is founded on a prineiple whieh we do not. think 
in the least applicable to the case of sounds. (8B. 8. B.) 

Trumpet, Marine, an old musical stringed instrument, 
said to derive its name from its inventor Marino or Ma- 
rigni. Mersenne deseribes it as a monochord and as a di- 
ehord. See his Harmonicorum libri xii. Paris, 1652, pro- 
position 37 of book 2d, pp. 56, 57, 58. It was played with 
a bow, and the sounds were stopped by the fingers gently 
touching the string, so as to produce the harmonies of the 
string, in the same manner as is practised on the violin, &c. 
The loud, harsh, and peeuliar tone of the trumpet-marime 
was inereased by the bridge being fixed by one end only 
to the sound-board, while the other end was free, and al- 
lowed to strike against the sound-board, according to the 
vibration of the string, &e. The sounds above the funda- 
mental of the open string, followed those of the aliquots 
mentioned in artiele Musie. The reader may,consult an 
ingenious paper upon the marine trumpet in the fourth vo- 
lume of the late Professor Robison’s Mechanical Philoso- 
phy, edited by Dr Brewster in 1822, pp- 486--500. ) 

TRUNCHEON, a short staff or baton used by kings, 
generals, and great officers, as a mark of their command. 


portion of gE? to gT? (fig. 5), but in that of 
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Tryphio- 
dorus. 


TR Y 
TRUNDLE, a sort of carriage with low wheels, for 


drawing heavy and cumbersome burdens. 

TRUNK, among botanists, that part of the herb which 
arises immediately from the root, and is terminated by 
fructification ; the leaves, buds, and auxiliary parts of the 
herb nct entering into its description. See VEGETABLE 
PHYSIOLOGY. 

TRUNNIONS, or Truntons, of a piece of ordnance, 
are those knobs or bunches of metal which bear it up on 
the cheeks of the carriage. 

TRURO, a town in the hundred of Powder and county 
of Cornwall. It stands at the confluence of two rivers, the 
Kenwyn and the Allen, which surround the place, and below 
it unites with an estuary which is a part of the harbour of 
Falmouth, so that at spring tides it is navigable for vessels 
of 200 tons burden. In this way the chiet products of the 
tin-mines are conveyed to the requisite markets for con- 
sumption. The town is v ell built, and some recent addi- 
tions have been made, which have increased its beauty. 
The church is a spacious building, and is a good specimen 
of the arehitecture of the age in which it was erected, that 
of the reign of Henry VIII. ‘The town-hall, besides its 
peculiar purpose, is used for holding the quarter-sessions 
for the county. ‘There is a building called the Coinage 
Hall, where the process of coining the tin is carried on, and 
where the parliaments of the lord warden of the stanneries 
and the courts of the vice-warden are held, for the adju- 
dieation of whatever relates to the trade in tin, the chief 
objeet of pursuit in this place. Truro is an incorporated 
town, and by the recent law is divided into two wards, 
having a mayor, six aldermen, and seventeen councillors. 
It returns two members to the House of Commons. It has 
an endowed grammar-school, with exhibitions at Oxford. 
There are two weekly markets, one on Wednesday, the 
other on Friday. ‘The population amounted in 1821 to 
272), gnduim. |8el do 25. 

TRUSS, a bundle or certain quantity of hay, straw, &c. 
A truss of hay contains fifty-six pounds, or half a hundred 
weight. Thirty-six trusses make a load. 

TRUTH, a term uscd in opposition to falsehood, and 
applied to propositions which answer or accord to the na- 
ture and reality of the thing of which something is affirmed 
or denied. 

TRYPHIODORUS, a poet of some note in the declin- 
ingages of Greck literature, was a native of Egypt, but the 
rest of his histery is very obscurely known. “ All that can 
be determined in relation to our author’s age,” says Merrick, 
“ is that he lived between the reigns of [Alexander | Severus 
and Anastasius, the former of whom died at the beginning 
of the third century, and the latter at the beginning of the 
sixth.” His writings were numerous, and several of them 
are mentioned by Suidas. One of these is described as 
Marathoniaca ; a poem, which apparently related to the 
victory at Marathon. Another of his peems was founded 
on the story of Hippodamia; and a third, which is more 
frequently mentioned, was a lipogrammatic, or letter-drop- 
ping, Odyssey. ‘It is generally believed,” as Merrick states, 
“ that the poem was divided into as many books as there 
are letters in the Greek alphabet, and that in the first book 
there was no word which had an alpha in it; in the same 
manner he is thought to have proceeded throngh the whcle 
work, leaving out in each book that letter by which the 
number of it was distinguished.” The fantastic plan of 
this poem is well known to the English reader, from one of 
Addison’s papers on false wit, Speetator, No. 59. All the 
works of Tryphiodorus have however perished, with the ex- 
ception of his poem on the destruction of Troy, ’Ijov 
"AAwors, which consists of 681 hexameter verses. 

The first edition of this poem was printed by Aldus, in 
an octavo volume which has no date, and which likewise 
includes the two poems of Quintus Calaber and Coluthus. 
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That of Tryphiodorus was reprinted in several | 
and not unfrequently in a separate form. An ed 
companied with a translation into Latin verse, g 
annotations, was published by Jamotius, Lutet. 
The poem was afterwards published with a double y 
in prose and verse, by N. Frischlinus, and the east 
of Rhodomannus, Francof. 1588, 4to. The Gre 
was edited by H. Rumpius, Hamb. 1617, 8vo. 
edition, containing the metrical version of Frisehl 
the select notes of previous cditors, added to som 
own, was published by James Merrick, Oxon, 
likewise translated the poem into English verse, a 
sides adding eopions notes, prefixed an elaborate “ 
tation on the Life and Writings of Tryphiodorus? 
imprimatur of his version is dated in 1739, that 
Greek and Latin edition in 1741 ; but no date app 
either of the title-pages. The Greek text, with a] 
version, Salvini’s translation into Italian verse, and ¢ 
annotations, was edited by Bandini, Florent. 176: 
Another edition of ‘T'ryphiodorus was accompanied 
poetical translation into Italian verse by A. T. d 
Modena, 1774, &vo. ‘Two, editions, with various ih 
tions, were published by ‘Thomas Northmore, Lond. ] 
Svo, Lond. 1804, vo. A splendid edition, in 
few cmendations and critical notes, was more ree 
perintended by Schifer, Lipsiz, 1808, fol. 
TSCHERIKOW’S Isuanp, an island in the N 
cific Ocean, observed by Vancouver in 1794, and 
ed after the cgmpanion of Behrirg’s discoveries. 
the centre, 205. 4. E. Lat. 55. 49. N. 
TSCHERNIGOW, a province or government 
ropean Russia, which extends in north latitude from 
to 53° 17’, and in east longitude from 30° 13’ toé 
and comprehends 25,564 square miles. It is an und 
district, with no lofty hills. The soil is of moderate 
lity, produeing rye, barley, and oats, and a small q 
of inferior wheat. The crops of hemp and flax 
chief employment. The heavy products are sent 
to Odessa ; and many cattle are bred, and sent to 
for sale. The population amounts to 1,37%,000 
all professing the Greek religion. ‘The provinee is 
into twelve circles, which contain very few large tow 
their extent. 
TscRERNIGOW, the capital city of the province 
name, as well as of the circle in which it stands. | 
miles from St Petersburg. It is situated on the ba 
river Desna, is defended by a fortress on a hill; 
seat of an arclibishop, who has a cathedral with an 
cent cupola. It contains about 2000 houses,. wit 
inhabitants, who make some linen goods. Long. 3 
Pet. 1.27.10. N. 
TSIOMPA, a country of Eastern Asia, between Uam- 
bedia and Cochin China, and now subjected to- 
kingdom. ‘The country properly called Tsiompa 
intensely hot, and very unhealthy during a great part OF 
year. It however produces a little cotton, indigo, at 
though of inferior quality. The inhabitants are tal 
made, of a reddish complexion, with the nose 80 
flattened. 
TSONG-MING, an island near the coast of Chine 
Eastern Seas, near the mouth of the Yang-tse- 
about fifty miles in length and fifteen in bread 
land is level, the air temperate and healthy, and 
try in general pleasant. ‘The land is well ce 
cept towards the north, where reeds grow nai 
produce a considerable revenue, as they are use¢ 
ing houses, and also for fuel, which is @xpor 
neighbouring islands. The country is 
finite number of canals, which have hig! 
against inundations. That portion of t 
cultivated extends to the sea on the scuth 
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ies two crops every year, one of grain, and another of 
-« or cotton. Wheat, barley, and other grains, are also 
nced. Another description of land, though it appears 
wen, abounds in salt, which is an article of export. Long. 
<, 54. E. Lat. 31. 38. N. , 
/UAK, a small island in the Red Sea, about two miles 
qm the coast of Arabia. Long. 41. 58. E. Lat. 5. 58. N. 
UAM, a handsome town in the county of Galway, Ire- 

_ It is situate on a rivulet, in a low but healthy situa- 
‘@. and is laid out on a regular plan; the market-house 
spying the centre, from which four broad streets di- 
aba, Of late, several useful improvements have been made, 
pec the streets, erecting schools and other public 
stutions; but in the smaller streets and outlets, squalid 
perty prevails to a great extent. Tuam boasts of very 
§ antiquity in its ecclesiastical history ; but no remains 
s religious institutions now attest its former magni- 
nce. It still however retains its importance, being 
oj the seat of the bishop of Tuam, as well as of the titular 
gbishop of the same see. The cathedral is an ancient 
small edifice; while that of the Roman Catholics is by far 
nest of the modern buildings belonging to that body 
eland. Here is also a handsome educational edifice 
pinging to the Catholics, called St Jarlath’s College. 
ire is a barrack for soldiers, and various other public 
ings. Tuam has very much improved within these 
fvears; it carries on a considerable retail trade, and 
seat deal of agricultural produce is sold at the wcek- 
arket. It possesses an extensive brewery, several tan- 
eps and flour-mills, and the manufacture of linen and 
pise canvass is carried on very successfully. ‘There 
riseveral free-schools, at which some hundreds of chil- 
are yearly instructed. ‘Tuam is situated on the great 
pbughiare, and is distant from Dublin 126 miles. The 
pjoration consists, by the charter of James I., of a sove- 
h and twelve free burgesses. The population in 1821 
phinted to 4571, and in 1831 to 6883. 

JUBA, a small river of Asiatic Russia, which falls into 
hiYenisei, in the government of Kolyvan, sixteen miles 
-west of Abakansk. 

/UBERCLES, among physicians, denote little tumours 
ith suppurate and discharge pus, and are often found in 
hilungs, especially of consumptive persons. 

UBINGEN, a city of the kingdom of Wirtemberg, in 
in irele of the Black Forest, the capital of a surrounding 
aiwick of the same name. It stands at the junction of 
i iver Ammer with the Neckar, and is enclosed by walls 
ditches, and has a castle, called the Pfalz, which con- 
as many antiquities and curiosities. ‘There are four 
‘ches, 880 houses, and, in 1830, 7220 inhabitants, some 
yhom are employed in making hosiery goods. ‘Tiibin- 
dis chiefly an object of interest on account of its uni- 
city, which has long been celebrated for the number of 
fhent seholars that it has produced. Many of the pro- 
ors in the other German universities have been stu- 
its at Tiibingen. The branches of study pursued are, 
‘i logy both Catholic and Protestant, jurisprudence, me- 
ne in all its branches, philology, philosophy, and agricul- 
. There are two hospitals, an anatomical theatre, an 
be-rvatory, a veterinary school, a chemical claboratory, 
" several collections of natural history, with a library of 
te than 30,000 volumes, besides valuable manuscripts. 
12 students amounted in 1831 to 887. They board among 
inhabitants at very cheap rates. Long. 8. 58. 16. E. 
48, 31.9. N. 

UCOPIA, an island in the Pacific Ocean, discovered 
uiros in 1606. Long. 167. E. Lat. 12. 8. 

UCUMAN, a province of Paraguay, in South Ame- 
i, bounded on the north by the provinces of Los Chicas 
Choco, on the east by Choco and Rio de la Plata, cn 


. a by the country of Chicuitos and Pampas, and on 
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the west by Chili. It now forms part of the republic of Tudela 


Buenos Ayres. See Burnos Aynes. 

TUDELA, a town of Spain, in the province of Navarre. 
It stands on the river Ebro, near its rcception of the waters 
of the Queiles. It has a magnificent bridge of seventeen 
arches across the Ebro, and is surrounded with a country 
highly fertile, and which yields abundance of wine, oil, 
wheat, hemp, and all kinds of garden-fruits and vegetables. 
It contains an old castle, ten parish churches, eight monas- 
teries, 1500 houses, and 7295 inhabitants. 

TUDURA, a village of Southern India, on the west 


bank of the Tunga river. It has in its vicinity a forest of 


fine timber. Long. 75. 25. E. Lat. 13. 40. N. 

TULA, a province of European Russia, extending in 
east longitude from 35° 49’ to 38° 45’ and in north latitude 
from 52° 53! to 54° 56’, and comprehending 11,997 square 
miles. It is generally a level district, with a few undula- 
tions; there are no lofty hills, very few forests, and no large 
lakes. It is chiefly drained by the river which comes from 
the province of Kaluga, and enters that of Moscow, and 
sometimes by overflowing inundates a great extent of land. 
The climate is healthy, and much milder than that of the 
adjoining province of Moscow. It is chiefly an agricul- 
tural country, yielding abundance of corn, but the growth 
of rye very far exceeds that of wheat. Of each description 
of grain there is a yearly surplus for exportation. The popu- 
lation amounts to 1,393,700 persons, all of the Greek church, 
except a few Germans established in or near the cities. The 
province is divided into twelve circles. 

Tua, a city of Russia, the capital of a circle and of a 
province of its name. It is 606 miles from St Petersburg, 
and stands at the junction of the river Upawith the Tuliza. 
It is in part surrounded with a wall, is very antique, with 
crooked and narrow streets, and houses chiefly built of wood. 
It is the seat of a Greek bishop, whose diocese comprehends 
the whole province, as well as that of Kaluga. It has twenty- 
eight churches, a seminary for ecclesiastical education, a 
public college for the education of nobles, about 4000 houses, 
and 38,000 inhabitants. Among its establishments of ma- 
nufactories, the most prominent is that of the emperor for 
the fabrication of arms of every description, which employs 
near 500 workmen, and provides arms and equipments for 
more than 15,000 men yearly. Long. 33. 56. 14. E. Lat. 
54, 14, 40. N. 

TULGOM, or Tuucona, a small’ town in Aurungabad, 
in the territories of the Mahratta peshwa. This place is 
noted as the scene of the defeat of the Bombay army in 
1778, and its subsequent retreat. In 1506 the town and 
neighbourhood was almost depopulated by a famine. 

TULL, Jeturo, an Oxfordshire gentleman who farmed 
his own land, and introduced a new method of culture, to 
raise repeated crops of wheat from the same land without 
the necessity of manure; the principles of which he pub- 
lished in a Treatise on Horse-hoeing Husbandry. 

TULLE, an arrondissement of the department of the 
Corréze, in France, which extends over 9991 square miles, 
and is divided into twelve cantons and 117 communes, with 
129,799 inhabitants in 1836. ‘The capital is the city of the 
same name, situated at the junction of the river Solane with 
the Corréze. It is also the capital of the department. It 
was once more celebrated for its manufactures than it is at 
present ; but some woollens are still made, and some thread 
lace. Close to the city is an establishment for making 
muskets and other arms. In 1836, the town and suburbs con- 
tained 9700 inhabitants. Long. 1. 37. E. Lat. 45. 16. N. 

TULWUNDY, a town of Hindustan, province of La- 
hore. It is celebrated as the birth-place of Baba Nanoe 
Shah, the founder of the religion of the Sikhs. Long. 75. 
E. Lat..31. 15.,N. 

TUMBELAN Istanps, a cluster of small islands in the 
Eastern Seas. Long. 107. 58. E. Lat. 1. N. ’ 
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TUMBRELL, TUMBRELLUM, or Turbichetum, is an en- 
sine of punishment, formerly employed for the correction 
of scolds and nngniet women. 

TUMCURU, a town of Southern India, in the province 
of Mysore, defended by a good fort. It contains from 500 
to 600 houses. Long. 77. 12. E. Lat. 13. 15. N. 

TUMENE, a district of Tobols, in Asiatic Russia, 
with a capital of the same name, situated on the southern 
bank of the Tura, at its confluence with the Tumenka. 
It was built in 1586, on the site of a Tartar town, of which 
the traces still remain. It has a snburb, inhabited by Tar- 
tars and Bucharians. It contains 800 houses, with nine 
churches, a convent, and a nunnery. Jt has a foundery of 
bells, »manufactorics of soap, and considerable tannerics. 
Long. 100. 14. BE. Lat. 57. N. 

TUMLOOK, a small town of Bengal, in the district of 
Hooghly. The lands in the neighbourhood are extremely 
tow, and only ‘protected from inundation by embankments. 
It is the head-quarters of an agency for the manufacture of 
salt, which isa government monopoly. It is thirty-five miles 
sonth-west from Calcutta. Long. 88. 2. E. Lat. 22.17. N, 

TUN, a large vessel or cask, of an oblong form, largest 
in the middle, and diminishing towards its two ends, girt 
about with hoops, and nsed for stowing several kinds of 
merchandise for convenience of carriage; as brandy, oil, 
sugar, skins, &c. 

Tun is also the name of a measure. A tun of wine is 
four hogsheads ; of timber, a square of forty solid feet ; and 
of coals, twenty hundredweight. 

TU NBRIDGE, a town of the hundred of the same name, 
in the lathe of Aylesford, and county of Kent, thirty-one 
miles from London. It stands on a branch of the Medway, 
called the Tun, which is navigable, and by which coals and 
other goods are conveyed from the Thames. It is a well- 
bnilt and clean town, with a handsome church, of modern 
construction. There is a well-endowed grammar school, 
which has many exhibitions at Oxford and Cambridge. ‘Vhe 
ruins still exist of that ancient castle, which has been the 
scene of many events in our national history. There is a 
well-supplied market on Friday. The inhabitants amounted 
in 1821 to 7406, and in 1831 to 10,380. 

Toxseipce WELLs, a town partly within the parish 
of Speldourst, in the hundred of Washington and lathe of 
Aylesford, but the larger portion in Tunbridge. It is thirty- 
six miles from London, and six from the town of Tunbridge. 
{t has been long celebrated for its mineral springs, which 
are strongly impregnated with iron. It consists of fonr di- 
visicns, viz. Mount Ephraim, Mount Pleasant, Mount Sion, 
and the Wells. The three former are composed of good 
houses, let as temporary residences, and the latter consists 
of rews of houses of smaller dimensions and expensc. The 
place is much frequented in the summer, as well for the 
water as for the purity of the air. In the town are manu- 
factures of wood, commonly called Tunbridge ware. The 
inhabitants of Speldhurst amounted in 1821 to 2297, and in 
1831 to 2640, but the greater part of the new buildings are 
within ‘the parish of Tunbridge. 

TUNE, in Music, means either a short and popnlar me- 
lody, or correct intonation in singing or playing. See Mu- 
sic, ORGAN, SONG, TEMPERAMENT, TONALITY. ‘ 

TUNGUSES, a wandering native race of Asiatic Rus- 
sia, who occupy the whole south-eastern portion of that 
vast territory, beimg first found on the banks of the Ycni- 
sei, and extending all the way eastward to the sea of Ok- 
hotsk. |‘They resemble the Mongols in their countenance, 
though it is larger and still more flattened. They have 
small eyes, and a smiling physiognomy, and long black 
hair, which they allow freely to hang over their shoulders. 
They gain their subsistence, like all the other savages, by 
hunting and fishing, ranging through the woods and along 
the rivers, without any permanent abodes. They are cx- 
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tremely active and brave in their occupation, attac} 
with bows and arrows, their principal weapons, t 
animals, even bears; and the delicacy and 
sight by which they trace the: game. is almost in 
‘the light mark which its steps leave on the moss or 
erass is a sufficient indication. The sable is the m 
Inable of the animals which they pursue. Theyclot 
selves rudely with the skins of rein-deer and wild. gh 
having the hair er wool turned inward during the 1 
in summer they wear the same skins tanned. TI 
ment this simple costume with beads and glass. ; 
praised as lionest, brave, and frank, holding lying ir 
tation, and theft and fraud beng unknown among 
The females arc in general chaste, though a custor 
vails among some of the nomadic tribes of lendip 
wives to strangers. On the women devolve all thego. 
mestic dutics. To a certain age theyare handsome, butafie 
they grow old they are hideous. According to: 
enumcration, the ‘Lungnses in the government of Irkoutsk 
amounted to 13,264 males and 11,000 females; butt 
their wandering mode of life, this census is Suppos 
imperfect. In the government of Tobolsk, the rey 
number amounted to 19,193. -i 
TUNGUSKA, the name of three large rivers of 
Russia, the tributaries of the Yenisei. ‘Uhe Lower T 
ka, the most northerly of the three, has the longest ¢ 
It takes its rise in the northern part of the gove D 
Irkoutsk, and after running parallel to the Lena, t 
westerly course, when it joins the Yenisei near Turiel 
Its course is estimated to be 1000 miles in length 
Middle ‘Tunguska, aftcr a course of between 500 ar 
miles, falls into the Yenisei in lat. G2° N. ‘The 
Tunguska contains a larger body of water than 
the other two. It originates in the southern par 
Baikal, and flows through a broken and rocky ch 
bears the name of Angara in the first part of its ¢ 
after it receives the Ilim, when it is called the Tu 
It then flows west, and joins the Yenisei in 59° N. 
TUNICA, a kind of waistcoat or under garment, 1 
among the Romans. They wore it within doors 
and abroad under the gown. ‘Ihe common peop 
not afford the toga, and so went in their tunics ; 1 
Horace calls them populus tunicatus. i 
TUNING-FORK, a steel instrument with two prongs 
-and a handle, uscd to regulate the pitch of voices, or of m- 
struments that require to be tuned. al 
TUNING-HAMMER, an instrument, used. by piano- 
forte tuners to twist round the iron pegs to which the wires 
are fastened at one end, or to fix these pegs Kiri 14 
ing them into their holes. “oF 
“TUN IS, a country of Africa, bounded on the north and 
east by the Mediterranean Sea and the kingdom of Tipe 
on the south by several tribes of the Arabs, and oat 
west by the kingdom of Algiers and the country r ‘ D 
It is 300 miles in length from east to west, an@s 
breadth from north to south. Sce AFRICA. ~~ 
Tunis, a large town of Barbary, and the on 
kingdom of ‘the same name. It is seated wee ‘i 
of the Gulf of Goletta, about eight miles from the place | 
where the city of Carthage stood. It is of am oblo im: 5 
and is about four miles in circumference, ‘on ten Ja «| 
streets, five gates, and thirty mosques. The oe ake || 
all built with stone, though but one story highs 
walls are very lofty, and flanked with several stron ea bail 
It has neither ditches nor bastions, but a good citades ion | 
on an eminence on the west side of the city. i | 
was estimated by Mr Blaquiere at 130,000. The par 
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ail canal 
of Tunis has a very narrow cntrance, were ar ' 
In the city they have no water but what is kep yA 


It isa place of great trade, and is ten miles from 
Long. 16. 10. E. Lat. 36. 42. N. 


TUNNEL. A tunnel is simply a hole bored through a 
ij, in order to carry a canal, a road, or a railway, in an 
apantageous course, and is generally resorted to as a means 
lessening the expense which would ensue if an open 
puting Were made. There are other reasons which may 
der this mode of proceeding advisable; such as gaining 
Jy consent of a landholder, who would object to a cntting 
pugh his property, but would have no dislike toa tunnel ; 
y various other local causes: but the general reason for 
wh a mode of proceeding is the consideration of expense. 
order to enter into this inquiry, the first step is to 
ne plenty of borings, for the purpose of examining the 
pilogical structure of the proposcd hill. If these are con- 
ercd_satisfactory, trial shafts should be sunk quite to the 
rpnded bottom, as by these the quantity of water to be 
yected will be discovered. It should be particularly at- 
taled. to, as water is one of the greatest annoyances to be. 
pyountered in tunnelling. The readiest way is to measure 
j water into a.cask, and ascertain the number of gallons 
y minute. To do it readily, the shaft should be about 
fic feet in diameter, rather more than less; and no loss will 
bloccasioned by making it large, as, if the situation is pro- 
ly chosen, it may afterwards be converted into a working 
slit. 

‘The necessary powcr to drain being taken into account, 
ni. the geological structure of the ground being ascer- 
ed by the borings, wc have thus the elements for making 
niestimate of the relative expense of forming a tunnel or 
apen cutting. Questions of expediency will also have to 

aken into the account; such as, how the spoil from a 
dnel can be deposited, and at what expense in the pur- 
ise of land; whcther carth in large quantities is requisite 
dan adjacent embankment ; and if we lose this by making 
punnel, at what price can a side-cutting be made to com- 
pite the cmbankment; and various other questions con- 
ted with the locality, which can only be determined on 
t} spot. Sometimes the earth for thc tunnel can be taken 
o} laterally, the working shafts being horizontal ; and in 
tis case the work is called a gallery, and not atunnel. This 
picess will in general lessen the expense. 
/n the present statc of civil engineering, a tunnel can be 
vide through any object, from a rock to a quicksand ; and 
question of making it turns chiefly on the expense, 

ich will vary fron: 1.20 a yard in sandstone, which is 
ey to ent, and which will stand without brick-work, up 
t1..100 and 1,140 a yard in quicksand and bad ground, 
Nuiring twenty-seven inches thickness in the brick-work, 
#1 mostly to be laid in conercte. The Thames tunncl has 
t about L.1200 a yard. Here, however, there have been 
ere difficulties of a peculiar nature to contend with, and 
1's a double tunnel. In general the rocky strata will be 
‘apest, as no brick-work will be required. Hard shale, and 

act any thing which will not cut by a spade, is best re- 
ved by blasting, and not by the pickaxe. In some cases 
igh clays will he found, against which a pickaxe is nearly 
eless, as it merely indents a hole where it sticks, without 
ssening any thing. Blasting will have no effect on this: 
Tone will answer very well, and cross-cut saws best of 
i+ The borings should be numerous, so as to give all the 
rs Chalk, for instance, will often contain large holes 
ed with gravel, which on being opencd during the execu- 
i of the work, will pour in on the unsuspecting miner 

.€ Water. 

After duc consideration, having dctermincd on a tunnel 

the place proposed, the engineer next decides on the 
“e and shape, both bcing in some measure regulated by 
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what the tunnel is intended to carry. 


and the degree of weight which the brick-work will have to 
support. Por instance, in a wet quicksand, which ap- 
proaches the nature of a fluid, with an equal pressure all 
round, the shape should approximate as nearly as possible 
to that of a circle; and for any other kind of pressure, the 
form of the tunnel should be proportionally modified. 
Curves and riscs or falls should by all means: be avoided if 
practicable. 

In\setting out a tunnel, the engineer should have a tran- 
sit instrument, placed in a fixed observatory, and standing 
on a pier insulated from the building ; and if there is any 
road near it, the pier niust be insulated from the ground to 
a depth of six, eight, or ten feet, according to the nature of 
the traffic on the road, in order to insure stability and a 
freedom from vibration. A distant mark should then be 
taken in the line of the tunnel, and a fixed point placed as 
the adjusting spot for thc line of direction: the farther this 
is off the better. Intermediate marks for the working and 
ventilating shafts may then be sct out correctly; and ‘as 
these are sunk, plummets, suspended from points accurately 
set out by the transit instruments, may be constantly tried 
as to the proper dircction. These plummets shouldbe of 
iron, and should be let down into buckets of watcr, to 
cheek the vibration ; or, what is better, they should hang 
in cups of mercury. When the shafts are cleared out. to 
the bottom, other transit instruments may be placed in 
them, the plumb-line and transit being kept as far from 
each other as possible. The intersection of the vertical 
hairs in the transit with the plumb-line, will then enable the 
engineer properly to set out the work. 

Tunnels have been known to draw water off the wells as 
far as a mile distant. This may generally be remedied in 
evcry case except that of a canal containing salt water, by 
sinking the wells deeper, which for the most part restores 
them to nearly their original state. When a salt-water canal 
is to pass through a tunnel, compensation had better be 
made to the parties as soon as it is discovered that an injury 
has been done. In all cases of canal tunnels, care must 
be taken that they are run deep enough to insure a pro- 
per supply of water to allow for waste, lockage, and leak- 
age, where the supply is contingent on a tideway. It will 
be very expensive to remedy this afterwards, and will most 
probably require the erection of a steam-engine to pump 
up a suffieient quantity. 

Some of the old canal tunncls, through an injudicious eco- 
nomy, werc constructed without a towing-path. The boats 
are in these cases pushed through by men lying on their 
back on the deck, or on a projecting board placed for the 
purpose. They then set their feet against the side-walls 
of the tunnel, and advancing them alternately, foot the 
boat along, the helmsman steering against them. This bar- 
barous plan, which has occasioned serious loss of life, is now 
generally abandoned ; but no tunnel or canal can be call- 
ed perfect unless it has a towing-path on both sides. In 
the tunnels, an iron hand-rail should invariably be set up 
next the edge of the towing-path; and if there is but one 
of these, its width should be so increascd as'readily to ad- 
mit the horses to pass each other. Some of the old tunnels 
above described were completed for less than four pounds 
per yard; and one, the old tunnel.on the Grand Trunk 
Canal at Harecastle, in Staffordshire, constructed by Brind- 
ley, only cost L.3..10s..8d. It was ten feet in diameter, 
and consisted merely of a semicircular brick arch, which 
sprung from the water-linc of the canal. The variation in 


~ When it js for a cana!, the form is generally an entire oval, the lower portion forraing the water-way; and on one or both sides a retain- 
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s built, and filled in behind, to form the towing-path. Sometimes a wood camsheet is substituted for the wall, and cross sleepers 
In a canal, of course, every thing must be level from lock to lock. 
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out, as respects the Tunnel. 
shape, this is also dcpendent on the nature of the around,” aC a 
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and noothers. He 1s to be furnished with copies of the 
sections, and other drawings, also of the specificat 
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Tunnel. size from this may be judged of by the following examples 
—vo” on railways. 


Yards long. Ft. high. Ft. wide. 


Liverpool and Manchester Rail- 


way tunnels—Wapping to ¢ 2200 16 ae 
Edge Hill.........scsceesee vee 
Lei CS oe wien ares wren any wave ode 1 mile 19 25 
Primrose Hill, London, and Bir- | 1250 5 29 
mingham Railway..........++. - 
Kilglay, ditto sagiines.«-ssiecesnncins oes 2420 27 234 
Canterbury and Whitstable........ 880 ne lig 
Leeds and Selby.........-++0-+ ug Oe 17 22 
Whitby and Pickering......-..+0+ 130 14. 10 
Leicester and Swannington........ 1760 133 103 


In the agreement entercd into with the contractor, the 
price of the contract, and a schedule, by which any extra or 
additional works are to be executed, should be stated; and 
likewise the mode of payment, and the nature of any reten- 
tions. The time for completion, and fines for exceeding this 
time, should be clearly and distinctly laid down; with the 
condition that all payments are subject to the engineer’s ap- 
proval of the work. ‘The contractor should find all tools, 
machinery, labour, and materials of an approved kind, get- 
ting out all foundations, excavations, shafts, culverts, drains, 
roads, &c.; and he should provide all centrings, coffer-dams, 
pumping apparatus, scaffolding, fencing, and other requisite 
materials of every deseription, according to the specifications, 
plans, and drawings, and the instructions which he may from 
time to time receive from the engineer. In the case of a 
railway, he should lay the permanent way, the materials 
being in this case found for him; and in a canal he should 
construct all the locks and gates, if there are any at either 
end of the tunnel, and form the towing-path. When he 
does not employ a sufficient number of men on the work, 
the engineer should have power to engage more, after giv- 
ing him a week’s notice of his intention. These may be re- 
tained temporarily or permanently, as may be required, and in 
all cases using the contractor’s materials, the men’s pay be- 
ing deducted from the price of his contract.. ‘The engineer 
should also have the power of ordering the discharge of 
any foreman or workman acting improperly, or doing his 
work with carelcssness ; a power which he should be cau- 
tious not to use without strong reasons. ‘The ground over 
the tunnel should be fenced off previously to commencing 
the work. The contractor should be restricted from enter- 
ing on any adjoining land without leave ; and if this should 
be necessary after the leave is obtained, the required land 
should be immediately fenced in. Temporary roads, for 
the conveyance of materials from the high roads, when re- 
quired, should be formed by the contractor; as also those 
necessary for conveying away the spoil-earth. If the com- 
pany who are forming the tunnel are called upon by any 
of the surrounding occupiers, they should have powcr to 
compensate them for any damages, and to place the sums 
thus paid to the contractor’s account. 

The contractor should not be allowed to sublet any 
portion of the work without permission in writing from 
the cnginecr. He should also be bound to take down 
or otherwise alter any work not approved of by the en- 
gineer, and to remove all unsound materials. All mate- 
rials, from the moment they are brought on the site of the 
works, become the property of the persons for whom the 
tunnel is made, and the contractor must not remove them 
again without permission ; but the company or other per- 
sons making the tunnel are not to be answerable for the 
damages which any materials may sustain. These and simi- 
lar clauses in the agreement, are of course only provided for 
cases of emergency, and would seldom require to be acted 
on. The contractor should make all the alterations and ad- 
ditions which he may be instructed to do by the engineer, 


is himself to see if these are correct ; he is also todo all 
may be reasonably implied, although not actually expressed, 
in the drawings and specification. It is usnal to deduct 
ten per cent. from the payments; the whole of which is 
not returned to the contractor till twelve months after the 
completion of the work, he being bound to keep it inge. 
pair for that length of time. The payments are in genera] 
made monthly, including those for extra and additional] 
works, after being approved by the engineer, who is to cer. 
tify the same. It is also usual in large works of this kind 
when the contractor has more than two millions of Bricks 
on the site of the work, to allow him half or two thirds of 
their cost. 

When the tunnel is for a railway, the company deliver 
the permanent-way materials at the nearest convenient 
place, and the contractor brings them to the works, defray. 
ing the charge of wharfage, if any. In the event of any dis. 
putes, the decision of the principal engineer is in all cases 
to be final. 

The drawings should consist of, 1. a general section of the 
tunnel longitudinally, containing all the measurements to 
an exact scale ; the positions of any ventilating shafts if such 
are required; their length, breadth, thickness of brick. 
work, &c. 

2. Views of the fronts and wings, with plans and sections 
of the foundations and wing-walls, showing the curves and 
batters. 

3. Plans and sections of the ventilating shafts, and the 
iron-work connected with them on the working shafts. 

4. Transverse sections of the tunnel, with any other de- 
tails as to drains, and all other necessary information; and 
plan and section of fronts. 

5. A general plan of the property through which the 
tunnel passes, showing the width to be fenced in. 

G. If for a railway, plans of the rails, blocks, and the 
mode of laying them. If for a canal, plans of the locks and 
gates, with all other necessary details. 

The specification should define in words the situation 
and termini of the tunnel, and the number and dimensions 
of the locks, if for a canal; and should then enumerate the 
various works, such as fencing off the gronnd above, one 
chain in width, till the tunnel is completed ; sinking ven- 
tilating and working shafts; excavating and building the 
tunnel; building the fronts; laying the drainage; excavating 
in open cutting at each end, if required; forming and tut 
ing the slopes, and fencing and ditching them, and the tops 
of the fronts ; depositing all the earth in a given place, 50% 
when soiled, to be fit for agricultural purposes ; ballasting 
and laying the way, if for a railway; but if for a canal mak- 
ing all the necessary locks and feeders, forming the towing- 
path, building lock-houses, deviating roads if required, and 
keeping the whole in repair for one year. ~ 

The temporary fencing should be on each side of the 
tunnel one chain in width, between which all work and ma- 
terials are to be comprised. It should be of split oak posts 
nine feet apart, mortised for the reception of three hon 
zontal oak or larch bars; the posts three and a half feet 
above ground, and the bars having one intermediate 52 
or prickpost firmly nailed to each of them. This fencing 
should be substantially fixed previously to the comment 
ment of any other work, so as to exclude sheep and cattle 
from the intermediate space, and protect the surrounding 
land from damage. On the outside of the fencing a dite 
should be formed, four feet wide at the top, one foot ™! “ 
at the bottom, and one and a half foot deep, communica’ 
with any existing water-courses or drains, so as effectua'y 
to prevent any of the shafts which may be sunk from i 
jury by the overflow of water during the progress © | r 
work. The strictest attention should be paid to this st? 
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‘tion near every shaft; and should the situation of any 
yaft require for its protection a larger ditch in the line of 
incing, or a puddlcd ditch round its site, the contractor 
sould be required to make it at his own cost. 

When ventilating shafts are necessary, they may be built 
* any required size. In railway tunnels from 2000 to 
400 yards long, two shafts sixty feet diameter will be suf- 
sient. They are best built from the top; for instance, 
-cavate ten feet down, and build the shaft for that height, 
en divide the circumference into parts about ten fect 
-de, and excavate every alternatc onc of these, lcaving the 
éhers to support the ring of brick-work ; and when these al- 
inate ones are bricked up to the ring above, the remain- 
eg earth is all taken away, and the bricking continued till 
te second ring is completed and connected with the first, 
‘en the same process is repeated till the whole is con- 
;ued to the required depth. 

The thickness of the brick-work is of course in provor- 
on to the size and height. For a shaft sixty feet diame- 
wr and 120 feet high, the following would be sufticient in 
{sour ground. ‘The tunnel, where the shaft inter- 

ts it, should be entirely of stone, and on this a course of 
one four feet square, on which the shaft stands; then the 
ist forty-six feet to be three feet thick; the next seven- 
ten feet, two feet eight inches thick; the next seventeen 
jet, two feet thrce inchcs thick; and the last or upper 
‘. feet, onc foot ten inches thick, coped with stone for 

railing. The boundary wall might be one foot one and 
‘half inch thick, with footings, and an increase in the foun- 
itions, if thought neeessary. 
They should be built in alternate courscs of headers and 
hetchers, each brick being wcll flushed up; and where 
ie tunnel intersects the shaft it should be faced with stone, 
ch stone to be eightcen inches upon the curve of the 
‘it, toothing into the brick-work in the soffit of the tun- 
«| by being three and four feet long alternately ; the whole 
taly fitted in thcir beds, and neatly hammer-dressed, each 

‘ing securcd to the adjoining one with malleable iron 

iwels run in with lead. 
Stone coping should be set upon the shafts a little above 
level of the ground, into which iron railing may be 
xed. The stones to be sccured by lead joggles, three 
irths of an inch square, and run one inch into each stone. 
‘he iron railing should be about three feet high, of malle- 
le iron, three fourths of an inch square, and five inches 
‘stant from centre to centre, set thrce inches into the cop- 
‘ and run with lead. <A half-round hand-rail should 


&, on each upright, an inch and a half wide, as a 
‘ish. 
“Shafts of the above size should be enclosed with a circu- 
‘t wall seventy-two feet in diameter, twelve feet high, and 
gree inches thick, with a plinth of eighteen inches, and 
stone coping sixteen inches wide and four inches thick, 
eathered and throated. in this wall there should be a 
ew The space or path between the wall and the 
aft should be paved with bricks, having a gentle slope 
intwands, with holes through the wall about every three 
‘et, to let out the water. 
| The whole bottom of the shafi should be soundly filled 
'» sufficiently dcep, with good conerete beaten firmly down ; 
ad whenever the excavation is lavger than the dimcnsions 
the shaft, the space should be filed perfectly solid with 
Itick-bats, and grouted with Romaa cement, with which 
le shafts are to be built ; but the enclosing wall may be 
|uilt with mortar. Whenever water o°curs in sinking any 
f the shafts, it must be completcly excluded from them by 
| lining of puddle, or Roman cement if nccessary. 
In short tunnels it may sometimes be advisable to drive 
| heading, about four feet wide and five feet high, right 
bi before excavating it ; and the contractor should 
allowed to sink what air-shafts he thinks proper, provid- 
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ed thcy are not in the line of any road, nor within fifty feet Tunnel. 


of any working shaft. They may be from three to four 
feet diameter in the clear, supported on iron curbs, carried 
up ten feet above the surface, and coped with stone. 

To determine thc number of working shafts, regard must 
be had to the time allowed for the completion of the work, 
and the nature of the part to be excavated. The shafts 
maust be just so close together that every face can be raised 
and bricked half the distance to the next shaft, two months 
before the given time for completion, leaving these two 
months for building the fronts, and laying the way if for 
a railway ; and in all cases a larger allowance had better be 
made, in case of accidents. 

The number having been determined on, thcir places 
should be shown on the drawings. ‘They should be nine 
feet in diameter inside, and nine inches thick; the bricks 
to be all heading, and to be well bedded in Roman cement. 
The shafts should be kept free from all bulges and imper- 
fections ; they should rest on an iron curb-ring, forming a 
key between the bottom of the shaft and the top of the tun- 
nel ; and they should be carried up ten feet above the sur- 
face, and coped with stone. 

In excavating where the ground is bad, the contraetor 
should not, without permission, advance beyond the com- 
pleted brick-work more than six feet. Ten feet will in most 
cases be a convenient length; but in this the engineer must 
form his judgment from the nature of the ground. The space 
excavated must be well secured, in the manner to be here- 
after stated. ‘The dimensions of these supporis are to be 
approved of by the engineer. The invert, sides, and rcof, 
should be cut out as nearly as possible of the size the tun- 
nel will be when finished. When more than this is taken 
out, it should be securely made good; in every case one 
man being employed at each face solely in filling and ram- 
ming in, if under the invert, with well-pounded clay, and 
if on the sides or top, with suitable materials, rammed in 
with every other course of bricks at the sides, and, as soon 
as the succeeding excavation will allowit, at the top. But 
when the ground is very bad, thc bars are to be left in, at 
the pleasure of the engineer. ‘The cills should not in ge- 
neral rest on the brick-work, but on trestles, so as to be in- 
dependent of the side-walls. If this is not done, the holes 
where they have rested should be made good, whenever they 
are withdrawn, with brick and cement. 

Whcen any two faces are within fifty yards of each other, 
a heading should be driven to connect them, and insure the 
proper direction of the line at the junction. The contractor 
should also be bound to drive any headings the engineer 
may dircet, either for drainage or otherwise. The en- 
gineer should, at the contractor’s expense, from time to 
time give the contractor marks, in the way to be hereafter 
shown, to let him know how the line of the work is to be 
regulated. 

Twenty-seven inches thick in the sides and top, and 
eighteen inches in the invert, in Roman cement, will be the 
most ever required, even in a quicksand ; and as the na- 
turc of the ground improves, this may be lessened, till we 
arrive at the point where it will stand of itself. Each brick 
should be well bedded with a wooden mallet, and every 
joint thoroughly flushed when mortar is used. When the 
shape of the tunnel requires it, the bricks must be moulded 
taper. In the arch they are laid in concentric rings, half a 
brick thick, taking care that the additional number of bricks 
requisite for each additional ring is put in, which is easily 
calculated. In a tunnel twenty-seven fect high, and twen- 
ty-three wide, it will be five more for cvery ring. A course 
of stone should be laid in at the springing of the side-walls 
from the invert; the stones about three feet long, well 
bedded in mortar, on four courses of very sound and hard 


-bricks. 


It will generally happen that excavations are to be made 
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lime and sharp sand, in the proportions of three to One gna 
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Tunnel. at each end after the tunnelling has sufficiently advanccd. 
——~v—~=" These excavations should be turfed, if possihle, as soon as 


they are finished ; and if turf is not to be had, they must be 
soiled at least eight inches thick, and sown at the proper 
season ‘with equal parts of rye and clover seed, in the pro- 
portions of three pounds of the mixcd seed per acre. 

The top of the slopcs and the ends of the tunnel should 
be protected with a ditch, a wood-railing, and a line of 
quicks. The ditch should be five feet wide at the top, two 
feet deep, and with slopes that will stand according to the 
nature of the soil, which, if very bad, will render it neces- 
sary to widen the top.. The earth trom the ditch will form a 
mound to be neatly turfed, having the best of the vegetable 
soil, in its middle, where a double row of three years old 
quicks, two ycars transplanted, shonld be set m the propor- 
tion of twelve gquicksets to a lineal yard. The fence of split 
oak is to be set on the inner cdge of the ditch, as before 
described. The quicks should be wceded and cleaned 
twice a year, and othcrs planted in the room of those which 
have not taken root. 

A brick drain should be laid the whole length of the tun- 
nel, in Roman cement, with the end-joints open half an 
inch for the passage in of water from the ballasting ; and if 
the shafts let in water, a conveyance half-round pipe must 
be fitted to the bottom of them, to lead the water down the 
side of the tunnel into the drain. 

With respect to the spoil, if made into banks, the turf 
should first be removed, to be afterwards put on the top. 
Convenicnt sitcs should be found, so that the spoil shall be 
useable for agricultural purposes; and where turf cnough 
to cover it cannot be had, it must be soiled and sown with 
seed at the proper season. 

All damages to the adjoining land must be paid by the 
contractor; but if the parties making the tunnel are, as is 
usually the case, a public company, under an act of parlia- 
nicnt, they should assist the contractor in getting the ne- 
cessary land, with the powers of their act. It is understood 
that the contractor has the full use of the one chain in 
width along the line of the tunnel, free of all charge, on 
which to erect any buildings or machinery he may require, 
jaying railways or roads for conveying away spoil and bring- 
sing in materials, lifting-engines, pumping-engines, or any 
other apparatus; and it is also understood, that if any ma- 
terial turns up fit for making bricks, he is to have the ad- 
vantage of applying it to that purpose. 

In casc of having any roads to divert, or new oncs to 
make, the ground should be excavated the required width, 
and one foot deep; when, if it is moist, brushwood should 
be placed upon the bottom, and then gravcl, till the centre, 
«hen the whole is well beaten, is two feet above the exca- 
vated bottom, with a rounding of six inches on the surface. 
None of the gravel or broken stones should be larger than 
will go through a two-inch ring. A ditch, railing, and quicks, 
as before described, are then to be put up. 

The enginecr is in all cases to be the judge of the thick- 
ness of the brick-work, which should be provided for in the 
schedule of prices; as also, whether laid in cement or mor- 
tar. It should also be clearly defined whether or not the 
contractor is to be liable for any damage done to the land 
from the failing of the surface during the execution of the 
works, or if the regular continuity of the brick-work is de- 
stroyed, arising from irregular shrinking or settlement in 
the arch, imperfection in the centring, or any other cause. 
Lie sbonld also be bound toremove all the temporary fencing, 
and clear the surface after the works are completed. 

The materials should all be of the very best kind.. The 
bricks should be sound, hard, and well shaped, being mould- 
ed taper wherever the form of the tunnel requires it. The 


sides may be built in English bond, or alternate heading - 


and stretching; but the arch and the invert must be in con- 
«centric half-brick rings. The mortar should,be of the best 


passed through a pug-mill, the lime being ground qnderc 
cdge-stones in its dry or unslacked state.’ “Phe Roma, 
cemcnt should be perfectly fresh burnt, and ‘capable o 
setting hard; it should be mixed with an equal qu f 
sand, and none used which has set. The stone shoy 
of a sound and hard quality, perfectly free from flaws, 7 
cast iron employcd in the curbs for the shafts should 
the best No. 2 iron, and the castings perfectly clea 
cleared from air-bubbles or pin-holes, and no Loita 
packing should be allowed. ‘The whole of the malleable 
iron-bolts, &c, employed, should be made of the best serap. 
iron. ‘The bolts for retaining the tunnel fronts should 
tested to twenty-five tons, and tested in pairs to try the 
couplings. When concrete is used, it should be five mea. 
sures of clean riddled gravel, and one measure of lime, and 
not mixed till immediately before it is ‘required to be 
placed in its intended situation. = 
There should be a specified time for the contractor to 
begin and finish each portion, such as the working 
the ventilating shafts, the excavation, &c.; and he se 
be bound to execute a given quantity of tunnelling per week, 
scnding the engineer a weekly return of all descriptions ot 
men employed on the works, distinguished into classes.” 
When the rails, chairs, blocks, and other permane 
materials are delivered to the contractor, he is then respon- 
sible for them. They need not be delivered till the tunnel 
is complete. Ballasting is to be used of broken stone or 
gravel for bringing up the blocks to the required height, 
without any mixture of clay or other substance capable of 
containing water ; it should set quite hard. If broken stones 
are used, they should be passed through a two-inch ting, 
The ballasting, which may, if required, be shot down the 
shafts, an inclined plane at the bottom canting it the right 
way, should be spread over the invert, and beaten i 
firm and solid mass, by means of heavy beaters, worked by 
at least two men, till it is consolidated at the proper height 
to receive the blocks or sleepers, which arc also to be 
bedded as firmly as possible. The contractor will have to 
drill two holes in each block to receive the treenails, and to 
cut a proper bed for the chairs on the slcepers. No spikes 
should be driven into sleepers till proper holes are bored. 
The sleepers should be imbedded by beaters, and theb 
by lifting them onc foot high by a spring lever, and then 
letting them fall till no diifcrence of level is perceived. 
The rails must be laid perfectly level and parallel, 
joints even and true, with an allowance for expansion and 
contraction suitable to the temperature to be furnishet 
the engincer. The utmost care and attention should bep 
to so essential a point as the laying of the permanent 
In excavating the working or ventilating shafts, it will be 
the hest method to sink with a roll till they are fifty or st 
feet deep: this is worked by hand, and then witha be 
Fig. 13, Plate CCCCXCIV. If the ground is hard, therall 
should be used longer, as this will be the cheapest way. The 
roll is worked by two mcn, and if thcy have to stand still 0c 
casionally for the bucket, or skip as it is termed, to be mle 
it will be a less cxpense than if a horse, horseboy; and J 
man (to land the skip), have to wait for the fillers. In work 
ing rocks, they will frequently have to wait for the blast. 
A working shaft of nine feet diameter will be found suf 
ficient ; and in commencing it, place four cills across, a8 ¥ 
presented in the drawing, fig. 13, about twelve or fourteen 
inches square. Onthem place the standards for the wie), 
asshown} then begin the excavation, going on till the gr “a 
discovers signs of weakness; then put ina curb (4); which | 
wooden ring the size of the shaft, three inches thick, and as 
wide as the intended brick-work, for which four inches 
a half will in most cases he sufficient. But if the groum 
very soft, cut back into it and make the curb wider 5 then 
brick the shaft from the curb to the top, and go on 
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ag down the dotted line (ce), leaving the earth at (ce) to 
support the curb(@). ‘Timber props (d) may also be set up 
or farther support, if thought necessary. 

When the ground again shows signs of weakness, exca- 
‘ate inwards, as at (a), and filling up with another eurb, pro- 
eed as before, according to the nature of the ground. ‘lak- 
ag out one fourth, one sixth, or one eight of the cireum- 
srence, and putting in the same quantity of the curb, briek 
\ up to the curb above, and then take out another portion 
f the earth; or, if possible, proeeed in pairs. 

When it is found expedient to use the gin, two pulleys 
just be fixed, as shown in the drawing, fig. 13, for the rope 
» run over, and the supports or standards. made proportion- 
ly stronger. Having in this way completed the working 
hafts, the next proeess is to sink down to the bottom of the 
inne): it is of no consequence whether enough is taken out 
orthe invert or not. The excavation should then be eom- 
‘enced at the top of the tunnel, first running a heading at 
e upper part, a little exeeeding the length intended to be 
itin, This length must depend entirely on the nature of 
e ground, varying from three to fiftecn feet up to rock, 
hich wants no brick-work. ‘The excavating is then eonti- 
hed downwards from the heading; and when got out, the 
arth is propped up by the mining centres, mostly composed 
; round timber, as shown in Plate CCCCXCIV.. All this 
Fopping is above the centring; it is composed of twe cills 
a), fig. 10, close to the face of the tunnel, between which 
-e the props(d).. These eills might be fastened byan earth- 
rew (ce), fig. 16, worming into the faee of the tunnel. The 
own aiid side bars (d/) are then introduced: the two upper 
yes are ealled crown-bars, and all the rest side-bars. ‘The 
‘ick end of the bars rests on the props, and the smaller 
id on the last length of brick-work in the tunnel... From 
uch cill stretchers (ee), fig. 16 and 10, are fixed, the other 
id taking the last brick-work; also raking stretchers or 
kers (ff), figs. 10 and 16, the ends of which are let in 
» as to have a firm hold on the last briek-work. ‘The 
lls may be from twelve to fourteen inehes square when 
e ground is bad ; the crown-bars fourteen inehes diameter 
\ the thick end, the stretehers, rakers, and props, being in 
“oportion ; and their thiekest ends placed as shown in the 
vawing, reducing their sizes in better ground. It is advis- 

le to buy the timber whole, and cnt it up aecording as 
e strain is found to vary. 
The number of side-bars depends entirely on the nature 
‘the ground. Sometimes they will only be required down 
» the top eill, and in other grounds they must be carried 
own to the invert. Sometimes, when, from the weight of 

e faee, it is seen that many stretchers must be used, three 
ls are put in. The props also to the crown and side bars 
ry with the pressure ; and for this purpose, they are made to 
diate to a point, which changes aeecordingly. Thus the prop 

»fig. 10, would in roek be perpendicular; and if the ground 
» the prop (4) was bad, and likely to eome in, the prop (h) 

uld be inclined in tlie position of the dotted line. The 

ops between and under the cills are all perpendicular ; 
otween each erown and side bar there are stretchers to 
‘ep them apart at the proper distance. When the prop- 
ng is completed, the next objeet is to get up the eentring 
or the brick-work (which is formed in the manner shown 
‘fig. 15), of the reqnired shape for the tunnel, leaving a 
dace just enough to take the brick-work and lageins be- 
Yeen the centring and the propping apparatus. ‘The in- 
tis the first thing built, then the side-walls, by means of 
ne leading frame (if), which goes up to the springing, hav- 
‘8 Supports (yy). This leading frame, which is in fact a 
mplate, is set up next the face of the tunnel, and from it 
te bricklayers string their lines; and when finished, the 
Ading frame takes to pieces, and is got out till a new 


|ngth of the work is excavated, and it is then put together 
ui before, - : ; 
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When the side-wallsare raised to the springing of the arch, Tannel. 
acill(e), fig. 15, is built in with them; thenthe centringswhieh =" 


with its eill (@), is all fixed together, is got up and wedged 
to the required height. The laggins (22) are pieces of quar- 
tering which go from centre to centre, and on them the 
brieks are laid; (ee) are the queen-posts, (d) is the straining- 
picee, (aa) principal beams butting against (d), (unt) are 
the ribs on which the laggins lie; and if the eentring is 
large, these may be joined over the queen-posts and struts. 

In some rare cases the cill(e) is not laid on the side- 
walls and bricked in, as leaving a hole would, if the weight 
was great, be dangerous. | Whenever this happens, trestles 
are set up from the bottom to support the cill (e). 

Sometimes in quicksands or other bad ground, a slip will 
happen, in spite of all exertions to the contrary. ‘This eecur- 
renee will perhaps take place, if the rakers are net got up, 
although the crown-bars, side-bars, and cills are up. It 
arises principally from a pressure on the faec, throwing the 
eill baek and letting the bars down. When it does happen, 
a shaft must be sunk from above, and the ground beaten 
perfeetly firm and solid from bottom to top, and the work 
then procceded with as in any other new length. The slip 
will often extend to the surface, and will then take the ap- 
pearanee of a hollow dome. 

In the upper portion of the areh, where the bars cannot 
be withdrawn, and the vaeaney between the briek-work and 
the excavation filled up and rammed in till the eompletion 
of the brick-work, it should invariably be done at the very 
earliest possible period, which will be when the next length 
of excavation has proeeeded far enough to let the workmen 
have sufficient spacc to perform: it with soundness; and 
whenever the material through whieh the tennel is making 
is of so bad a nature as not to admit the withdrawal of the 
bars and planking, without a risk of disturbing either the 
form or stability of the brick-work, they must be left:in, 
aecording to the judgment of the engineer; consequent- 


‘Ty their value should invariably form: an item in the sehe- 


dule of priees under whieh the contractor is construetin 
his work. . ; 

Tunnelling under rivers presents considerable difficulty, 
as has been experienced in that under the Thames.” The 
first tunnel was commeneed at Gravesend in the year’ 1799, 
but the scheme was speedily abandoned. In 1804 another 
was commeneed from Rotherhithe to Limehouse’ but’ after 
sinking an eleven-feet shaft forty-two feet, the diffieulties 
were sucli that the work was suspended. The'diameter was 
then redueed to cight fect, and at seventy-six feet deep'a 
drift was earried 923 feet under the river, whieh was only 
150 feet from the opposite shore: the engineer then rcport- 
ed that farther progress was impractieable. Several other 
plans were devised, till in 1823 Mr Brunel proposed his for 
a double tunnel between Rotherhithe and Wapping, the 
soil there being a tenacious blue clay. The Rotherhithe 
shaft is fifty feet diameter 150 feet distant from the river, 
being forty-two feet high and three thick, built on the sur- 
faee and excavated afterwards; the earth and water being 
drawn out by asteani-engine on the top. It was thus sunk 
in its place in a body, and by this means passed through a 
bed of gravel and sand twenty-six fcet deep, whieh had 
caused great ineonvenience in the former attempt. Sce 
fig. 11. 

” "The fifty-feet shaft was sunk sixty-five feet, and from the 
lower level a twenty-five feet shaft was sunk to eighty feet 
for drainage. At sixty-three feet the tunnel eommenees 
dipping two and a quarter fect per 100 feet. The excavation 
was thirty-eight feet wide and twenty-two and’a half high, 
or a sectional area of 850 feet; and the bottom, at the 
decpest part of the river, is seventy-six feet below high 
water. ‘The excavation was effected by a shield composed 
of twelve frames close together, having each three cells above 
one another for the miners (fig. 18) : 400 feet were bricked 
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pical fruits abound, such as mangoes, lemons, cocoa-m 
ananas; and the most delicious oranges, as also the peach 
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Sunquin. complete in ten and a half months. In May 1827 and 
—\—" January 1828 the river burst in. These accidents were 


overcome by throwing down bags of clay from above. The 
work was however suspended for several years, not from 
any doubt of its success, but from want of funds. It has 
again been commenced, and has now reached the wharf- 
wall on the Wapping side. 

The shafts will contain easy flights of steps for foot-pas- 
sengers, and the descents for carriages are intended to be 
circular, to give them an casy slope. The middle wall was 
first built solid for greater strength ; but openings were then 
made, so that each tunnel has ready communication with 
the other. The entire length will be 1300 feet. During 
the excavation each portion of the shield advances sepa- 
rately; and in front, polling boards are pressed firm against 
the earth by screws. These boards are removed singly to 
excavate, and the first is always replaced before a second is 
taken down. Fig. 17 shows through the tunnel a view of 
the twelve parts of the shield as worked. ‘They, of course, 
are all of a length, extending to the outer parts of the 
brick-work in all parts. 

In Plate CCCCXCIV., fig. 14 shows tle mode of support- 
ing the shafts in a canal or railway tunnel when finished, 
by the iron curb, separate drawings of which are given in 
figs. 6, 7, 8, and 9; fig. 12 shows the mode of drawing the 
curves for the tunnel exemplified in North Church Tunnel 
on the London and Birmingham Railway ; fig. 5 is the front 
of Stowehill Tunnel; fig. 1 is the front, fig. 2 is a section of 
the wing-walls, fig. 3 a section through the centre, and 
fig. 4 plans at top and bottom of Linslade Tunnel. All the 
figures are to the same scale, that under fig. 11; exccpt 
figs. 17 and 18, which are to the scales near them. (B. H.) 

TUNQUIN, or Tonautn, a large kingdom of India be- 
yond the Ganges, bordering on the Chinese provinces of 
Quangsee and Yunan, and separating that empire from 
Cochin-China and Cambodia. It is situated between the 
seventeenth and twenty-third degrees of north latitude. 
It is bounded on the east by the Gulf of Tunquin, and on 
the west by Laos, Lactho, and part of the province of Yu- 
nan in China. This country is of an extremely diversified 
surface. The districts to the north and west, towards China, 
are wild and mountainous, with no very distinct boundary ; 
and the breezes from these heights, and towards the sea, 
always preserve a tolcrable degrce of coolness. Mountains, 
extending from east to west, separate Timquin into two di- 
visions, of which the northern is considerably larger than 
the sauthern. A prolongation of these ridges separates Lac- 
tho from Laos, and others separate Tunquin from Cochin- 
China. These mountains are of great elevation, and many 
of them tcrminate in sharp peaks. The central part of the 
country consists of a vast alluvial plain travcrsed by numer- 
ous rivers, chiefly tributaries to the great river called Sai- 
gong, which flows through the whole breadth of Tunquin, 
and on which all the principal towns are situated. The 
seasons or monsoons are here, as in other tropical countries, 
divided into wet and dry. The rains begin in May and 
end in August, and are accompanied with thunder loud and 
terrific. There are few countries better supplied with 
watcr than Tunquin and the lower parts of Cochin-China. 
The country of ‘Tunquin is watered by above fifty rivers 
that flow towards the sea, several of which, by their union, 
form the large stream which passes Backing. This river, 
which was navigable about 150 years ago, when Dutch 
vessels ascended the stream to within fittcen leagues of 
Backing, has now thrown up many islands, and its mouth 
is so obstructed by a bar of sand, that the Chinese junks 
which trade to this country can no longer ascend the stream. 
The country is inundated and rendered fertile by the 
tropical rains, and thus yields ample crops of rice and 
other productions. Potatoes, yams, and other roots, fur- 
nish also a copious supply of subsistence. The usual tro- 


the plum, the pomegranate, and the citron, are produced, 
The tea-plant.is almost as common as in China, but not being 
attended with the same care, is not so valuable. ‘The areca 
the betel, the indigo, the sugar-cane, also grow in these 
fertile plains. Vines have been planted, but the grapes 
do not come to maturity. Mulberry trees are plentiful, and 
supply food for silk-worms. The country also contains much 
large timber fit for building ; beautiful cabinet woods, such 
as eigle wood, cocoa-nut, and other palms, bamboos, and 
rattans. There are mines of various metals; and iron ore 
is procured in a state of great purity. It is also asserted 
that there are tin-mines in the mountainous tract towards 
China, the working of which is prolibited. Particles of 
gold are found in many of the Tunquin rivers, and salt and 
saltpetre are in great plenty and of good quality. 

Among the wild animals to which the woods afford am. 
ple cover, are found the elephant, which is the property of 
the monarch; and the buffalo, which is employed for agri- 
cultural purposes. Neither the sheep, nor the ass, nor the 
hare, nor the camel, is known; but the hog and the goat 
are abundant. The horsesare a contemptible breed. The 
rhinoceros is occasionally discovered, and tigers of the 
largest size are found. ‘There arc bears of a diminutive 
species, and deer and monkeys of all sorts. The country 
is much infested with rats, and with reptiles and insects, 
some venomous, others innocuous. Fish are remarkably 
plentiful, and furnish the inhabitants with a greater supply 
of food than they derive from the terrestrial animals. In 
addition to the camman sorts of fish, there are turtles, tor- 
toises, crabs, shell-fish, and moluscas, the substance of which 
is gelatinous, and greatly relished by the Chinese, however 
distasteful to European palates. Ducks and poultry ate 
numerous, and very cheap. 

The trade of Tunquin can hardly be described as very 
considerable, and it is chiefly carried on by merchants from 
China and Siam. The chief manufactures to be obtained 
at Tunquin are silks and lackered ware. The silks are both 
raw and wrought; they are very beautiful and cheap, while 
the lackered ware is scarcely inferior to that of Japan. Gold 
may also be obtained in considerable quantity. Other ar- 
ticles of export are earthcnwarc, drugs, Chinese paper, 
dyeing woods, musk, rhubarb, tortoise-shell, ginger, cassia, 
ebony, ivory, sugar, and molasses. In the seventeenth cen- 
tury the Portugucse, Dutch, English, and French, had fac- 
tories in Tunquin ; but they have been long since abandon- 
ed. At present the Chinese cxperience greater favour than 
any other nation, and are allawed to ascend the rivers; 4 
privilege also granted to the Portuguese at Macao; but nel- 
ther are allowcd to establish factories on shore. In Tun- 
quin thcre are reckoned to be twelve principal cities; name 
ly, Backing, or Keeho, said to contain 40,000 inhabitants; 
Hanring, 15,000 to 20,000; Tranhac, 10,000 to 15,000; 
Causang, 7000 to 8000 ; Vihoang, a town on the river that 
passes throngh Tunquin, up to which the Chinese junks can 
ascend; Hunnam,atown on the same river, containing about 
5000 inhabitants. There are, besides, six other towns con- 
taining from 6000 to 7000 souls. 

Tunquin is divided into ten districts, of which the central 
district, named Xunam, is by far the most populons, coh 
sisting of a vast plain, watered by numerous navidad e 
strcams, and in the density of its population resembling 3 
Chinese province. We have no data for any accurate ¢s- 
timate of the population of the country. It has been comi- 
puted by a missionary at eightecn millions; but this 1s pro- 
bably far beyond the truth. One tenth of the inhabitants 
are supposed, like the Chinese, to live constantly on : 
water. The ‘Tunquinese, deriving their origin from te 
Chinese, are distinguished by a general resemblance 1 
them in their language and manners. ‘Their languag® al 
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sodified dialect of the Chinese, but so greatly changed 
‘nd corrupted, that the spoken language is now wholly un- 
itelligible to a native of China, though the written charac- 
op is understood, being the same in both countries. Print- 
ig is known in Tunquin, but the people generally are rude 
nd uninformed; such limited knowledge as they possess 
‘eing confined to the mandarins. Their printing is of the 
idest kind, their types being of wood, and not moveable ; 
ut being rather a mode of stereotype, and every additional 
ook requiring new plates and characters, few are printed, 
nd these have in general a reference to religion and law. 
“he historical works are inaccurate ; those on moral subjects 
re mostly translations from Chinese works, or commenta- 
cs on them; and the sciences have remained stationary 
w nearly a thousand years. The people resemble the Chi- 
ese in their shape and features; but the additional prac- 
ce which they have adopted of blacking their teeth, gives 
yem a hideous appearance. ‘The blackness of the teeth is, 
owever, considered as singularly ornamental, and takes 
lace generally at the age of sixteen cr seventeen. Like 
e Chinese, they allow their nails te srow to an immode- 
te length. They differ however from the Chinese in 
beir laborious habits, being extremely indolent, and not 
asily roused to any vigorous exertion ; and their task be- 
ig accomplished, they soon relapse into their former state 
‘sloth and repose. ‘They are remarkably coarse in their 
ode of eating, using for food what among other nations is 
yjected with disgust. Not only are particular parts of the 
iinoceros and the elephant eaten, but grasshoppers, mon- 
zys, horses, and dogs, with mountain rats, lizards, and 
- kinds of worms and snakes. They refuse the milk 
~ animals in any shape, holding it in extreme aversion. 
“hey have the same repugnance to fresh eggs. They eat 
1 manner of odious reptiles and noxious animals, and 
cfer drinking water in a tepid state. ‘Their Jaws and 
astitutions bear all the marks of a rude and barbarous 
pople. Punishments are decreed against all sorts of crimes 
ith particular minuteness, but with little discrimination, 
‘ting not at all proportioncd to the nature of the offence; 
ose against manners being more rigorously punished than 
times dangerous to society. There is no proper security 
ww natural rights; nor is life and property protected against 
e despotic rule of the emperor. It is dangerous, for ex- 
“nple, to excel in any profession of art, as the talents of 
‘he artificer are immediately put in requisition to work gra- 
for the emperor, or the governor of a province, or even 
my common mandarin. They are restrained in many cases 
‘ya species of sumptuary laws. The bulk of the people are 
ot allowed to build their houses of stone, or more than one 
sory high ; and the larger edifices, such as temples and pa- 
ces, are generally constructed of wood, or of wood and 
ick nixed. “The roads are generally very bad, there be- 
g only one of a supcrior description from Backing, the 
‘apital of Tunquin, to the capital of Cochin-China, a dis- 
uce of nearly 500 miles. 
Their religion is a modification of the Buddhist system, 
is resembling that which prevails in China, but blend- 


d with many local and peculiar superstitions. The higher 
asses are described as adherents of Confucius, who sub- 
tt to the worship of images and other ceremonies throngh 
eference to public opinion. Some of the more barbarous 
tibes worship the tiger and the dog. To the first, human 
esh is offered, and other disgusting oblations to the latter. 
‘Taces of the same worship are to be found among the 
‘nountaineers on the borders of India, as well as among the 
ndo-Chinese nations. ‘ 
_ The Christian religion was first introduced by the Por- 
‘“uguese about the beginning of the seventeenth century, 
and subsequently by the French, while they had commer- 
ial establishments in the country. At an carly period the 


fesuits sent missionaries into the country, and had made 
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considerable progress when they were expelled. During Tuppel 


the eighteenth century, the exercise of the Christian reli- 


i 
gion was generally prohibited, and at particular periods A agit 


persecuted with the greatest cruelty. In later times, the 
missionaries have suffered more from the mandarins and 
inferior officers than from the emperor. 

Tunquin, along with Cochin-China, Cambodia, and Siam- 
pa, are recorded to have anciently formed part of the Chi- 
nese empire; but on the Mogul invasion of China from 
Tartary in the thirteenth century, the Chinese governors 
of Tartary took that opportunity to throw off the badge of 
dependence. In this manner several distinct kingdoms 
were created, the rulers of which continued to acknow- 
ledge for many years a nominal subjection to the authority 
of China. The Tunquinese rulers gradually assumed a 
greater degree of independence, and, about 1553, are said 
to have extended their dominion over Cochin-China. The 
subsequent history of this country is confused and obscure, 
consisting of a series of assassinations and revolts, and a per- 
petual fluctuation of boundaries. A revolution commenced 
about the year 1774; and it terminated after a sanguinary 
warfare of twenty-eight years, leaving the empire as it at 
present cxists. Tunquin was finally conquered in 1800 by 
the emperor of Cochin-China, and has ever since continued 
under the delegated authority of that sovereign. (F.) 

TUPPEL, a town of Hindustan. in the province of Del- 
hi, situated on the east side of the Jumna, forty-seven miles 
south-south-east from the city’ of Delhi. Long. 77. 30. 
Eeoluat. 25: ds N. 

TUPTEE, a considerable river of Hindustan, formed by 
the union of numerous streams. It has its source near the 
village of Batool, among the Injardy Hills, whence it pur- 
sues a westerly course through the provinces of Khandesh 
and Gujerat, until it falls into the sea about twenty miles 
below Surat. It has a bending course of 50 miles, through 
a fertile country, which produces much of the cotton that 
is exported from Surat and Bombay. 

TURA, a small river of Irkontsk, in Asiatic Russia, 
which rises in the district of Nertschinsk, and falls into the 
Ingoda. 

TURBAH, a town of Hindustan, in the province of 
Bahar, district of Chuta Nagpore. Long. 85. 5. E. Lat. 
22. 32. N. 

TURBAN, the head-dress of most of the eastern nations. 
It consists of two parts, a cap, and a sash of fine linen or 
tatfety artfully wound in divers plaits about the cap. The 
cap has no brim, is pretty flat, though roundish at top, and 
quilted with cotton, but does not cover the cars. There is 
a good deal of art in giving the turban a fine air; and the 
making of this article is a particular trade. The sash of the 
Turks’ turban is white linen ; that of the Persians’ red wool- 


len. These arc the distinguishing marks of their different 
religions. Sophi king of Persia, being of the sect of Ali, 


was the first who assumed the red colour, to distinguish 
himself from the Turks, who are of the sect of Omar, and 
whom the Persians esteem heretics. 

TURC4 or Turcti, supposed to be the 7usei of Ptole- 
my, whom he places between Caucasus and the Montes 
Ceraunii. ‘The name is said to denote, ‘ to desolate or lay 
waste.” Sec Turkey. 

TURCOMANS, a nomadic Tartar race, who are spread 
over many districts of Western Asia. Their native seat 
secms to be in the regions east of the Caspian, in the vast 
plains between it and the Aral. In their wars with the 
Kalmucs, the latter often proved victorious, and they were 
in consequence forced to fly into the Russian governments 
of Astracan, Oufa, and Orenburg, and there they con- 
tinued to reside till the year 1770, when they sueceedcd 
in freeing themselves from the Kalmuc yoke. ‘The wan- 
dering tribes, who range over the unclaimed space that 
lies between the territories of Russia and China on the west 
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‘Turgot. and on the east, and which on the south is bounded by 
——\—— the kingdom of Persia and the lofty central mountains of 


Asia, are also known under the denomination of the Turco- 
mans. Thcse have from time immemorial followed a pure- 
ly pastoral life, wandering from place to place, as the choice 
of pasture guided them, and have employed themselves cn- 
tircly in feeding their flocks and herds, their whole means 
of subsistence, and who can never be persuaded to re- 
side in towns or villages. They claim a hereditary right to 
the extensive and uncultivated tracts which they occupy, 
and which, being unfit for agriculture, and never having 
been the seat of a stationary population, afford to those who 
take advantage of them a sustenance for their cattle. Tor 
further details of this and the other barbarous tribes who 
occupy these tracts, sce the article TaRrTArRy. 

TURGOT, Anne Roserr Jacques, Baron de l’Aulne, 
a celebrated philosopher and statesman, was born at Paris on 
the 10th of May 1727, of a very ancient Norman family. 
His father was a long time provost of the corporation of 
merchants, during which he was the object of general ad- 
miration on account of his prudent administration. Turgot 
was the youngest of three brothers, and was destined for 
the church. He had scarcely attained the age at which 
reflection commences, whien he resolved to sacrifice all tem- 
poral advantages to liberty and conscience, and to pursue 
his ecclesiastical studies without declaring his repuguance 
to their proposed object. At the age of twenty-three years 
he took his degree, and in December 1749 was elected 
prior of the Sorbonne. ‘The time when it was necessary 
for him to declare that he would not be an ecclesiastic was 
now arrived. He announced this resolution to bis father 
by letter, showing the motives which induced him to de- 
cline the clerical profession. His father consented, and he 
was appointed master of requests. He prepared himself for 
this office byparticular application to those branches of know- 
ledge which are most connected with its functions and du- 
ties, viz. natural philosophy, agriculture, manufactures, com- 
merce, &c. About this period he wrote some articles for 
the Encyclopédie, which attained great celebrity. Of these 
the principal are, Etymology, Existence, Expansibility, Pair, 
and Foundation. He had prepared several others, but the 
persecution against the Aincyclopédie induced him to decline 
further contributions. 

In 1761 Turgot was appointed intendant of Limoges, 
where he gave activity to the society of agriculture ; open- 
ed a mode of public instruction for female professors of inid- 
wifery ; procured for the people the attendance of able phy- 
sicians during the raging of epidemic diseases ; established 
houses of industry, supported by charity (the only species 
of alms-giving which does not encourage idleness) ; intro- 
duced the cultivation of potatoes into his province, &c. &c. 
While he proceeded with unremitting activity and zeal in 
promoting the good of the people over whom he was placed, 
he ineditated projects of a more extensive nature, such as 
an equal distribution of the taxes, the construction of the 
roads, the regulation of the nuilitia, the prevention of a scar- 
city of provision, and the protection of commerce. 

On the death of Louis XV. the public voice called Tur- 
got to the first offices of government, as a man who united 
the experience resulting from habits of business to all the 
improvements which study can procure. After being only a 
short time at the head of the marine department, he was, 
August 24, 1774, appointed comptroller-general of the 
finances. Dnring his discharge of this important office, the 
operations which he carried on are astonishing. He sup- 
pressed twenty-three kinds of duties on necessary occupa- 
tions, useful contracts, or merited compensations. He abo- 
lished the corvee, or the labour required from the public 
for the highways, saving the nation thirty millions of livres 
annually, He set aside another kind of corvée, which re- 
spécted the carriage of military stores and baggage. He abat- 
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ed the rigour in the administration of indirect impositions . 
the grcat profit of the contributors, the king, and the finan. = 
ciers ; besides effecting many other essential improvem 

in political cconomy. At length, however, by the artifices 
of the courtiers, be was deprived of his offices ; and ir 
tirement lie devoted himself to the studies which he had 
cultivated in his youth. He died on the 20th of March 
1781. An edition of his works, in 9 vols. 8vo, was com. 
menced in 1808 and completed in 1811. He composed, it 
is said, the celebrated Latin inscription intended for a pic. 
ture of Dr l’ranklin. 


Eripnit coelo fulmen, mox sceptra tyrannis. 


TURIN, one of the continental provinces of the king- 
dom of Sardinia, in the ancient division of Piedinont. Itis 
boundcd on the north-east by Ivrea, on the east by Asti 
on the south by Saluzzo, on the south-west by Penerolo, 
and on the north-west by Savoy, and it extends over 3209 
square miles. A promontory of the Cotta Alps ic 


a ridge of mountains on the north-west, the highest point 
of which on the border of Savoy is the Rochemalon. 
rest of the province consists of gentle hills, sinall valleys, ane 
some extensive plains, and a soil for the most part of higl 
fertility. Its waters flow to the sea through the Po, whieh 
on its right bank receives the rivers Melevere and Bonna, 
and on its left the Clusone, the Kisola, the Dora-Ripati 
the Stura, the Orco, and the Dora-Baltea. In the north- 
west division are some extensive woods, and in the moun- 
tains mines of iron and of vitriol, and quarries of marble and 
limestone. It is a country of good pasturage, and the fields 
produce abundant crops of wheat, maize, baricy, and beans. 
The vineyards yield much wine, and the mulberry trees 
feed a vast number of sitk-worms. It is a manufacturing 
district, making linen, silk, and cotton goods, hats, hosiery, 
chocolate, brandy, liqueurs, paper, pottery, china, glass, and 
some curious kinds of work in wood and in ivory. These 
articles form the basis of its trade with the surrounding 
countries, and furnish exports from the maritime towns to 
foreign kingdoms. ‘The prevince contains twelve cities 
fifty-four market-towns, and 347 villages; and in 1833 the 
inhabitants amounted to 808,526. 
The capital is the city of the same name, which is also 
that of the whole kingdom. Turin is the residence of the 
monarch, the seat of the central boards of the govern- 
inent, and the sce of an archbishop. It stands on a point 
of land formed at the junction cf the river Dora-ltipart 
with the Po. It is surrounded with walls and deep ditches 
and protected by fifty bastions and many outworks; d 
has a citadel on the south-west side, furnished with ra 
vines, a regular pentagon, and said to be one of the strong- 
est fortresses in Europe. ‘The city is divided into the new 
and old town, has leveland straight streets crossing each other 
at right angles, with cleven plazas or squares, and, 
as regards the exterior, with many magnificent buildings. 
The most striking public edifices are the royal palace 10 
the Piazzo di Castello, the old palace, that of Aosta and of 
— 


an 
Carignan, the Collegio di Nobili, and the ona 


Among the private edifices are more than thirty called 
laces, belonging to the nobility. There is a fine Gothie @- 
thedral, and forty-seven other churches, with sixty-seven 
chapels and many monasterics and nunneries. Among 7 
veral hospitals, the most remarkable is the Carita, which 
capable of recciving 2500 patients. ‘The university, fon 
ed in 1405, and renovated in 1630, is a fine ay 
nished with various museums, and a library of 60,00t 
lumes.. For the enjoyment of the inhabitants, Tuna. 
four theatres, a Corso, the public gardens of the palacey’ 
walks on the Po called the Rondcau, and some others 02 
the glacis, as well as the parade for carriages, called 
Carettino. There are some manufactures carried oh 
most extensive of which is that of silk, including velve™ 
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; damasks, and ribbons. Some coarse woollen gocds are and eontains 4000 inhabitants, with six churches and a con- Turivicary 

nade, and some small establishments prepare leather, cho- vent. There is a Separate suburb for the Vartars. Long. ll 

-‘olate, rosoglio, snuff, paper, ehina, and curious works in @8. 40. E. Lat. 57. 56. N. Turkey. 

“ax, wood, and ivory. The eity with its suburbs contains TURIVICARY, a town of Hindustan, in the Mysore ~~ 

22,100 inhabitants, many of them far from affluent. Long. territories, ferty-seven miles north from Seringapatamn. It 

, 29, 25. Ih. Lat. 45. 4. 14. N. eonsists of an outer and an inner fort, strongly defended by 
TURINSK, a town of Tobolsk, in Asiatic Russia, and a ditch and mud-wall, with a suburb at a little distance 

se capital of a distriet of the same name, situated along the containing above 700 houses. It possesses two very an- 

anks of the river Tura. It was built about the year 1660, cient temples. Long. 76. 50. E. Lat. 13.7. N. 


TURKEY. 


Turk or Toork is the generic name of a great fimily the Turkish annals. He subdued and stripped of their he- 
f nations which has been settled for time immemorial in reditary possessions the Seljukian emirs of Asia Minor, 
Vestern Asia and the adjoining portions of Europe, and whose revolts and disturbanees had embarrassed the pro- 
whieh a branch has been for several centuries in posses- gress of his predeeessors, and protraeted the downfall of the 
on of the countries around the eastern shores of the Me- Greek empire. His eonquests in Europe were equally ra- 
rterranean Sea, whieh, on that aecount, have received pid and impertant, and whatever adhered to the Greek 
ont Europeans the name of Turkey. The Turks have empire in Thrace, Macedonia, and Thessaly, aeknowledged 
-nerally been considered to’ be members of the Cauca- his sway. He turned his arms against Sigismond king of 
an yariety of mankind; but learned orientalists have now Hungary, aud in 1396 defeated, in the battle of Nieopolis, é 
iceeeded, by the aid of the Chinese annals, in identifying a confederate army of a hundred thousand Christians, the 
jem with the Hiong-nu, a people who lived to the north- greater part of whom were slain or driven into the Danube. 
est of China many eenturies before the Christian era, and ‘The ferocious eonqueror eommanded his prisoners to be 
I ried on frequent and sauguinary wars with the celestial massacred in eo!d blood, with the exception of a few of the 
‘pire. From that region their migrations ean be traeed ehief nobles, who were set at liberty on the payment of a 
vstward, till they finally settled in those parts of Asia and ransom of 200,000 ducats. But Bajazet had now reached 
-urope in whieh they are now found. ‘The Osmanlee or the height of his greatness. His conquests in Armenia and 
ttoman Turks, who live in Turkey, and their brethren the on the banks of the Euphrates had brought him into eolli- 
Lee of Casan, Astrakhan, and Crimea, have indeed some sion with the famous Mogul ecnqueror Tamerlane; and in 
‘the physieal eharacteristics of Caucasians; but the No- 1462 the plains around the city of Angora were the scene 
‘ais, Kirghiz, Tarcomans, and others farther east, who speak of the memorable battle which ended in the eaptivity of 
Turkish dialeets, have a different organization, ap- Bajazct, and the temporary humiliation of the Turks. The 
joe nearly to the Mongolian eharaeter It hasthere- death of Tamerlane, and the contentions which arose among 
‘te been inferred, that the Turks originally belonged his sons, relieved the Turkish provinces from the Mogul 
the Mongolian tribes; and that the portion of them yoke. Solyman the son of Bajazet obtained the Euro- 
»W possessing Caueasian features must have aequired them pean dominions of his father, Mousa reigned over the 
intermixture with the Caucasian races, whom they in- remnant of his dominions in Asia, while Mohammed, the 
ded and subdued. youngest of the sons, held Cappadocia. Eleven years 
The existing Turkish empire dates only from the end of elapsed in the mutual endeavours of the sons of Bajazet to 
> thirteenth eentury, when it was founded by Osman or supplant each other, before Mohammed effeeted his final 
/thman, a Turk of a noble family, who had been driven triumph, and assumed the title of sultan. At his death in 
anes from Khorasan by the invasion of Zengis Khan. 1421 he bequeathed an undivided empire to his sueeessor, 
sman first invaded the Greek territory of Nicomedia on Amurath I. The reign of this sultan eontributed greatly 
e 27th of July 1299; but the trne era of the empire to increase the splendour of the Turkish empire. He made 
y be dated from the eonquest of the city of Prusa, the himself master of Adrianople, by whieh Romania and Ana- 
pital of Bithynia, which surrendered to his son Orehan in tolia were again united under one seeptre; and redueed to 
26, This Orehan was a restless, ambitious, eruel prinee, subjeetion Scrvia, Macedonia, Thessaly, Albania, and the 
10 greatly extended the limits of the empire, took pos- whole of Greece to the north of the isthmus. He also be- 
‘ssion of Gallipoli, and penetrated into Thrace. Amu- sieged Constantinople, but was diverted from his enter- 
L, his son, subdued without resistanee the whole of prise by the dexterity of the Greek emperor, who stirred 
race from the Hellespont to Mount Hemus, and made up against him a competitor for the throne, assuming 
nanople the seat ol a viceroyaliy. He established in the name and eharacter of Mustafa, the eldest son of Ba- 
% the famous military bands called yengt chert, new jazet. But the impostor was at length defeated and put to 
tdiers (corrupted into janizaries), onee the shield and bul- death. The conquests of Amurath reeeived a considerable 
irk of the empire, but in later times the eause of number- eheck from the skill and valour of Ifunniades, the ecle- 
S$ revolts and revolutions. These troops were composed brated waiwode of Transylvania, and of the Albanian ehief 
ginally of young Christian eaptives that had been taken George Castriot, whom the Turks eall Seanderbeg ; but the 
war and educated in the Mahommedan religion. ‘They fatal battle of Varna, in which Ladislans king of Flungary 
re trained to warlike exerciscs, and inmred to obedience and 10,C00 Christians were slain, destroyed the hopes that 
severe diseiplinc ; and as every sentiment which en- were entertained of eheeking the progress of the ‘Turkish 
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“slasm can inspire, and every mark of honour whieh the arms. Amurath twiee abdieated the throne, and twice was 
‘our of the prinee eould eonfer, were employed to ani- eompelled by the exigencies of the enipire to resume the 
ite them with martial ardour, and excite in them asense sovereignty. He was succeeded in !451 by Mohammed 
\ their own importance, these janizaries soon beeaime the II., the conqueror of Constantinople. (For a full aecount 
ef strength and pride of the Ottoman armies. of this memorable siege we must. refer to the article Con- 
On the assassination of Amurath in 1389, he was succeed-  sTaxTinopoLitan History.) On the 6th of April 1453, 
{ by his son Bajazet, surnamed Ilderim, or the Thunder-_ the standard of the prophet was planted before the gate of 


“it, whose reign forms one of the most splendid epochs in St Romanus; and after a siege of fifty-three days, “ that Con- 
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History. stantinople which had defied the power of Chosroes, the 
——-v— Chagan, and the khalifs, was irretrievably subdued by the 


arms of Mohammed the Second. Her empire only had 
been subverted by the Latins; her religion was trampled 
in the dust by the Moslem conquerors.” Constantinople 
was taken by the Turks on the 29th of May 1453, two 
thousand and five years after the foundation of Rome, and 
eleven hundred and twenty-three after Constantine had 
removed the seat of the empire from Rome to Byzantium. 
Three years after the taking of Constantinople, Moham- 
med laid siege to Belgrade, from which, after an obstinate 
resistance, he was at length repulsed with the loss of his 
large ordnance and forty thousand of his best troops. Aban- 
douing his attempt upon Hungary, the sultan undertook 
an expedition into Greece, and about the year 1460 suc- 
ceeded in subduing the whole of the Morea. In 1466 the 
famous Scanderbeg, who for twenty-three years had resisted 
all the power of the Ottoman empire, was finally compelled 
to take refuge at Lyssa, in the Venetian states, where he 
died. Mohammed had now extended his sway over the 
whole of Asia on this side of Mount Taurus, and over all 
the provinces in Europe which had formerly belonged to 
the eastern division of the Roman empire. Not satisfied 
with these conquests, he had despatched his most able ge- 
neral, Achmet Pasha, to invade Italy; and the capture of 
the strong city of Otranto had laid open that country to 
him, and spread universal consternation, when the danger 
was averted by the death of the sultan in the fifty-first year 
of his age, A.D. 1481. Mohammed was succeeded by his 
son Bajazet II., whose claims to the vacant throne were 
however disputed by his brother Djem or Zisimes.’ but 
the claims of Bajazet were supported by the janizaries ; and 
his competitor, after various unsuccessful struggles, was 
compelled to seek shelter in Italy, where he was assassinat- 
ed at the instigation of Bajazet. The infamy of the deed 
is ascribed to Pope Alexander VI., who is said to have re- 
ceived 300,000 ducats for his reward. Bajazet, after a 
reign of thirty years, intimated his intention to resign the 
crown to his son Achmet; but his youngest son Selim, 
having secured the assistance of the janizaries, compelled 
his father to abdicate, and then put him to death. Selim 
was a successful prince, and during his short reign of nine 
years conquered Egypt, Aleppo, Antioch, Tripoli, Damas- 
cus, and Gaza, and defeated the Persians. On the death 
of Selim, Solyman surnamed the Magnificent, one of the 
most accomplished, enterprising, and warlike of the Turkish 
princes, ascended the Ottoman throne. Having quelled 
some insurrections in Asia, he commenced hostilities against 
the European princes, and entering Hungary, made him- 
self master of Belgrade, then reckoned the chief barrier of 
that kingdom against the Turkish power. He next turned 
lis victorious arms against the island of Rhodes, then the 
seat of the knights of St John of Jerusalem. After incre- 
dible efforts of valour and military skill, the knights obtained 
an honourable capitulation, and retired to the small island of 
Malta. Solyman next advanced into Hungary and at the bat- 
tle of Mohacz (a. p. 1526) defeated and slew the Hungarian 
monarch, with 20,000 of his men, and took possession of the 
capital and the chief fortresses. Three years later he formed 
the siege of Vienna, but was conipelled to retreat with the 
loss of 80,000 of his soldiers. In 154] he again invaded 
Hungary, and taking advantage of a civil contest between 
two rival claimants of the vacant throne, he annexed the 
disputed kingdom to the Ottoman empire. Hc entered 
into a destructive war against Persia, and eventually suc- 
ceeded in obtaining a considerable increase of territory 
between the Araxes and the Tigris. During the reign of 
this prince, the political and military administration of the 


K E Y. 


Ottoman empire reached its highest state of perfection sand } 
the arts and sciences, literature, and commerce flourished 4 
under his enlightened and munificent policy. His dom;. 
nions extended from Algiers to the river Euphrates, ang 
from the farther end of the Black Sea to the extremity of 
Grecce and Epirus. The latter years of his reign were 
imbittered by domestic dissensions and cruelties. Durine 
the siege of Sigeth, a city of Hungary, before which the 
Turks lost 30,000 men, Solyman expircd, in the seventy. 
fourth year of his age and forty-first of his reign. 

His son and successor, Selim IL., besieged and took Cy. 
prus; but in the famous sea-fight at Lepanto, in 1571, the 
Turkish flect was utterly destroyed by Don John of Ay. 
tria. Selim afterwards invested and took Tunis by storm, 
putting the garrison to the sword. On his death, Amurath 
III. ascended the Ottoman throne, and extended his do. 
minions on both sides by the addition of Tigris in Persia, 
and of Raab, one of the strongest fortresses in Lower Hun- 
gary. His son, Mohammed III., has no claim to notice, 
except on account of his barbarity. He began his reign 
by strangling nineteen of his brothers, and ordering twelve 
of his father’s wives whom he suspected to be pregnant to 
be drowned. Thewar with Hungary was carried on through- 
out the whole of his reign, which lasted about nine years, 
During the inglorious sway of his son Achmet L,, the affairs 
of Turkey underwent a material change for the worse, 
Peace was concluded with Hungary; but the sultan was 
involved in a disastrous war with Persia, in which the Turk- 
ish troops were entirely defeated. On his death, his bro- 
ther Mustapha ascended the throne; but his actions hay- 
ing clearly proved his incapacity and imbecility, the jani- 
zaries and the divan compelled him to resign the gover. 
ment after a reign of five months, and threw him into 
prison. His nephew, Osman, the son of Achmet, a boy of 
twelve years of age, was then proclaimed emperor. This 
prince having formed the design of curbing the power of 
the janizaries, these turbulent soldiers rose in insurrection, 
deposed and murdered the sultan, and recalled his uncle 
Mustapha from his prison to the impcrial throne. These 
atrocious proceedings, however, excited general indignation 
throughout the Asiatic provinces; and Abasa, the power- 
ful pasha of Lirzerum, took up arms to avenge the murder of 
Osman. After the lapse of a few months, the janizaries 
themselves abandoned the cause of Mustapha, who was 
again deposed, and was soon afterwards strangled. Under 
Amurath or Morad IV., surnamed Gasi, the Intrepid, affairs 
assumed a new appearance, and the glory of the Ottoman 
empire was in some measure restored. He put to death 
great numbers of the janizaries, and by his energetic and 
ferocious measures reduced these mutinous and formidable 
troops to a state of subordination. He took Bagdad from 
the Persians, and massacred the greater part of the inha- 
bitants, after an obstinate resistance, which cost him the 
flower of his army. A debauch of wine put an end to his 
life, in the thirty-first year of his age and the seventeentl 
of his reign. His brother Ibrahim, who succeeded him, 
was a wcak and imbecile prince, deformed in body, an 
destitute of courage. The administration of the govern 
ment was wholly in the hands of the vizir Mustapha a 
the sultana Valide, the widow of Achmet I.; while Ibrahim 
gave himself’ up entirely to the prosecution of his pleasures 
till at length his vices rendered him so odious that he w% 
deposed and strangled. During his reign, a bloody w#" 
broke out between the Turks and the Venetians, whic, 
after being carried on with great fury for the space ° 
twenty-four years, ended in the extinction of the Venetiat 
power in the Egcan Seca. The alleged ground of quam 
was the recepticn into a Venctian port of six Maltese $#° 
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) Historians differ in opinion as to the pretensions of these princes. Somme affirin that Djem was the eldest son, others that he claim! 
the cruwu because he was the zon ofa sultan, whereas Bajazet was born before his father ascended the throne, 
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»ys which had captured an Ottoman ship of war. The di- 
an used various pretences to allay the suspicions of the 
Yenetians, and throw them off their guard, till, in May 
\643, the Turkish fleet set sail for the important island of 
‘andia, and disembarked an army of 70,000 men on the 
land. As the Venetians had provided no means for its 
pfence, the whole island, with the exception of the capital, 
‘as, after a sanguinary resistance, reduced in less than two 
ears. Mohammed IV., the son of Ibrahim, was scarcely 
aven years of age at the deposition of his father. His mi- 
ority was one continued scene of intestine discord and 
Lala During this reign, war again broke out between 
ie Austrians and Turks, and after having been carried on 
ry some time with varied success, was concluded by a 
leaty for twenty years. On the termination of this war, 
e power of the Ottoman empire was directed against the 
‘ty of Candia. The siege was actively carried on during 
te space of twenty-nine months, when the garrison was 
length forced to capitulate ; and thus ended one of the 
st memorable sieges of modern history, in which the Ve- 
tians lost above 30,000 men, and the Turks more than 
20,000. About this period, the Zaporagian Cossacks threw 
T the Polish yoke, and placed themselves under the pro- 
iction of Turkey. A war in consequence broke out be- 
veen the Turks and the Poles; but the result was advan- 
igeons to the Porte, who obtained the sovereignty of the 
portant districts of the Ukraine and Podolia. Shortly 
‘ter, however, the Hetman of the Cossacks having been 
‘cated with contempt by the sultan, these proud and fickle 
wbarians abjured the Turkish service, and transferred 
-eir allegianee to the Russian ezar. 
In 1683 the distracted state of Hungary induced the 
van to break the treaty with Austria; and the Turkish 
jmy, under the grand vizir Cara Mustapha, penetrated 
| Vienna, and formed the siege of that city on the 14th of 
ily. The siege was protracted till the 12th of Septem- 
‘t, when the allied army, under the famous John Sobieski, 
cked the besiegers, routed them with prodigious slaugh- 
, and obtained possession of their camp, together with 
\eir artillery, baggage, and magazines. A succession of 
ittles followed, in all of which the Turks were overthrown. 
he number of their enemies speedily angmented, and in 
ve short space of four years all the vast conquests of the 
lurkish sultans, westward of the Danube, were wrested 
‘bm them, with the solitary exception of the fortified city 
i Agram. These extraordinary reverses caused the army 
| revolt against their commanders, and excited a general 
urrection, which cost the sultan his throne. His brother, 
»lyman II., who succeeded him in 1687, was distinguished 
r his austerity, sobriety, and devotion. He was happy in 
8 domestic government, but unsuccessful in his wars. He 
‘hs succeeded in 1690 by Achmet I., the youngest son of 
jaitan Ihrahim. He too was a weak and credulons prince ; 
d though the affairs of the enipire were conducted with 
eat prudence and vigour by the grand vizir Kiuperli, 
€ Ottoman empire declined, and the Turks during this 
'1gn were driven out of Hungary and Transylvania. The 
Cession of his nephew Mustapha II. to the Ottoman 
Tone gave anew turn to the affairs of the Porte. Pos- 
'ssed of greater vigour and ability than his predecessor, he 
solved to command his troops in person. He accordingly 
‘ok the field, passed the Danube at the head of 50,000 
en, carried Lippa by assault, and, falling suddenly on a 
ody of Imperialists under Veterani, one of the bravest and 
st officers of the emperor, he defeated them, and closed 
‘campaign with success. But two years afterwards he 
as defeated by Prince Eugene, in the bloody battle of 
ed a small village on the western bank of the Theiss, 
~~ kingdom of Hungary. Abont 20,000 ‘Turks were 
a dead on the field, and 10,000 were drowned in their 
“mpt'to escape ; and the magnificent pavilion of the 


sultan, and all his stores, fell into the hands of Prince History. 
These terrible disasters compelled Mustapha to “=v” 


Eugene. 
solicit a peace, and a treaty was shortly after signed at Car- 
lowitz, which guaranteed Hungary, Transylvania, and Scla- 
vonia to the Austrians ; Azoph to the Russians; Podolia, 
the Ukraine, and Kaminiecz to the Poles ; and the Morea, 
with a strong frontier in Dalmatia, to the Venetians. Short- 
ly after these misfortunes, an insurrection was excited among 
the soldiers by a sense of the national disgrace, and Musta- 
pha was dethroned. 

His brother and successor, Achmet III. gave an asylum 
to Charles XII. king of Sweden, at Bender, a Turkish town 
in Moldavia, after his defeat at the battle of Pultowa. (See 
Russta and Swepen.) A war broke out between the 
Russians and the Turks, in which the czar Peter, having 
imprudently suffered himself to be cooped up in an angle 
formed by the river Pruth, was reduced to the greatest ex- 
tremities, and compelled to make peace on terms dictated 
by the Turkish general. Being unsuccessful in his war 
against Kouli Khan and the Persians, Achmet was depos- 
ed, and was succeeded by Mohammed V. 

From the deposition of Achmet II. in 1730, to the ac- 
cession of Mustapha II. in 1754, nothing of importance 
occurs in the history of the Turkish empire. During the 
reign of this latter sultan, was begun and terminated that 
destructive war with Russia which broke out in 1769, and 
lasted till 1774, when the successes of the Russians com- 
pelled the sultan, Abdul Hamid, to terminate the unequal 
contest by the dishonourable treaty of Kainardghi. By 
this treaty Russia obtained possession of the tract between 
the Bog and the Dneister, known by the name of New 
Servia, the forts of Yenikaleh and Kertcsh in the Crimea, 
and the fortress of Kilburn, at the embouchure of the Dnei- 
per, opposite to the town of Ockzakow. The Krim Tar- 
tars were declared independent, and Russian merchant-ves- 
sels were admitted to the free navigation of the Bosphorus. 
About this time a formidable rebellion broke out in Egypt, 
which was suppressed chiefly by the wise conduct and in- 
trepid behaviour of Hassan Bey, the capitan pasha, who at 
the age of seventy fought with all the ardour of youth, and 
all the skill of the most consummate general. That vete- 
ran, however, was recalled before he was able to carry all 
his patriotic designs into execution, that he might aid the 
divan with his counsel in the critical situation into which 
the empire was brought by the arrogant claims of the court 
of Russia. The result of the deliberations was a precipi- 
tate declaration of war against that power, contrary to the 
better judgment of the old pasha. The war commenced 
in the autumn of 1787, and the hordes of Tartars which 
were first brought into the field were everywhere defeated 
by the superior discipline of the Russian troops, command- 
ed by Prince Potemkin. Some enterprises which were un- 
dertaken by the Turks against the island of Taman and the 
Crimea, were attended with as little success as the attempts 
of the Tartars, while the emperor Joseph declared to th. 
Porte that he would assist his ally the empress of Russiz 
with an army of 80,000 men. Four Austrian armies were 
accordingly assembled, one at Carlstadt in Croatia, under 
the command of General de Vins ; another at Peterwaradin 
in Hungary, commanded by General Langleis ; a third on 
the borders of Lithuania, under General Febris; and the 
fourth in the Buckowine, under the orders of the Prince of 
Saxe-Coburg. Other two generals, ten lieutenant-gene- 
rals, and thirty major-generals, were all ordered to prepare 
for active service in the frontier armies. 

The war between the Turks and the Austrians was car- 
ricd on with varied success. At first the advantage was 
evidently on the side of the former, and the Austrians were 
repulsed with disgrace in their attempt to obtain possession of 
Belgrade. The prince of Saxe-Coburg displayed indeed 
prodigies of valour ; but being opposed to a superior force, 
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made by the former, retaining only Choczim as 
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History. he was long obliged to act only on the defensive. He was at 


—~\— length joined by a body of Russians under General Solti- 


kof, and preparations were made for commencing in form the 
siege of Choczim, which was surrendered to the allied armies 
on Michaelmas day 1780, after a defence which would have 
done honowr to the ablest general in Europe. Still, however, 
success seemed to lean to the side of the Turks. The grand 
vizir made a sudden incursion into the Bannat, and spread 
consternation and dismay to the very gates of Vienna. The 
Austrian affairs seemed approaching to a very alarming 
crisis. Not only the splendid views of conquest, which 
were beheld in the imagined partition of a tottering em- 
pire, had totally disappeared, but had left in their place the 
sad and gloomy reverse of a discontented and impoverished 
people, an exhausted treasury, and an army thinned by pes- 
tilence and desertion. In this situation of affairs, Marshal 
Laudohn was with some difficulty drawn from his retire- 
ment to take the command of the army in Croatia; and 
under his auspices fortune began to smile on the Austrian 
arms. He quickly reduced Dubicza and Nevi, though they 
were both defended with the most obstinate bravery. He 
then sat down before the Turkish Gradisca; but the au- 
tumn rains ensuing with such violence that the Saave 
overflowed its banks, he was compelled to raise the siege. 
During this period the war in the Bannat raged with the 
utmost violence. Much desperate valour was displayed on 
the one side, and many brave actions were performed on 
the other; while a great part of that fine but unfortunate 
country suffered all the desolation and ruin that fire and 
sword, under the dominion of vengeance and animosity, 
could inflict. 

In the midst of these military operations, Selim III., the 
only son of the sultan Mustapha, mounted the imperial 
throne. The new emperor did not want either courage or 
prudence, and he continued the war with Russia and Austria 
with great spirit and resolution. Marshal Laudohn renewed 
his attempts upon Gradisea as soon as the season would per- 
mit, and, after a brave defence, it fell into his hands. This 
with some other successes roused the emperor from his state 
of inactivity, and made him seriously determine on the at- 
tack which he had long meditated on Belgrade. The enter- 
prise was intrusted to Laudohn, who, with his usual good 
fortune, made himself master of the place in less than a 
month. The rest of the campaign was little else than a 
series of the most important snccesses. While one detach- 
ment of Laudohn’s forces took possessicn of Czernitz in 
Wallachia, another made itself master of Cladova in Servia. 
Bucharest, the capital of the former of these provinces, fell 
without opposition into the hands of Prince Coburg, while 
Akerman, on the Black Sea, was reduced by the Russians, 
and Bender surrendered to Prince Potemkin, not without 
suspicion of sinister practices. 

Soon after this the emperor Joseph died, and his successor 
Leopold showed a desire for peace. After the reduction of 
Orsova, therefore, which happened on the 16th of April 
1790, the war was carried on with languor on the part of 
Austria, and in the month of June a conference was agreed 
on at Reichenbach, at which the ministers of Prussia, Ans- 
tria, Britain, and the united provinces, assisted, and at 
which also an envoy from Poland was occasionally present. 
After a negotiation which continued till the 17th of August, 
it was agreed that a peace should be concluded between 
the Austrians and the Ottomans; and that the basis of this 
treaty should be a general surrender of all the conquests 
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* About three weeks after the departure of the British ambassador from Constantinople, Admiral Duckworth, with eight sail 
two frigates, and two bomb-vessels, passed through the straits of the Dardanelles. and advanced within two leagues of Cape St St 
a sudden calm having rendered the English fleet. stationary, the fortificalions of the capital were so strengthened that it w 
pervectly free from danger, and whe British admiral was under the necessity of hastening from the Propontis before his) : 


di rod impracticable, 
Hobbouse’s Letters on Albania, 


till the Porte should accede to the terms of the 
when it also was to be restored. ~ lew 
In the mean time the empress of Russia persey 
hostilities, and carried on the war with great 4 
success. In the campaign of 1790, the Russian en 
Suwaroff carried the strong fortress of Ismail by ang 
which for violence and bloodshed has no parallel in mo 
times. The Ottoman empire seemed on the verge 
struction, when the empress at length, induced 
darkening aspect of European affairs, concluded w 
Porte a definite treaty of peace at Yassy on the 9 
nuary 1792. The stipulations of the treaty of Kai 
were renewed. he river Dneister was recogniser 
boundary of the two empires. Oczakow was cedet 
sia, with the territory between the Bog and the Dne 
and the cession of the Crimea, of the isle of Tam 
part of the Kuban, was again formally confirmed. 
It was evidently the desire and endeavour of the 
man government to keep aloof from the terrible y 
changes which accompanied the French Revolution 
invasion of Egypt by the French compelled thes 
abandon the system of neutrality which he was a 
maintain. (A full account of this event will be fonnd 
the article Egypt.) On the reeommencement of h 
with France, attempts were made to induce the 
take part in the war against that country. “R 
England united their strength against France in the 
and the sultan was the sad spectator of a contes 
he was himself the unwilling umpire, the ostensible 
and the proposed prey. ‘The victory of either pa 
menaced him with ruin, he had to choose betwee 
armies of France and the fleets of England. Net 
sovereign so situated between two negotiators, one: 
with the power of the land, the other with that of 
both: to all appearance able to destroy, but neither 
of protecting him against his antagonist. The pr 
flight of the British ambassador had scarcely rel 
from the embarrassment of making a selection bet 
menacing parties, when his capital was alarmed f 
first time by the presence of a hostile foree, and the 
calamities seemed reserved for the reign of Selim! ~ 
good fortune which interposed to save the seat of 
was not extended to the sovereign, and the evils 1 
were incvitable from the triumph of either party” 
fast around him from the day that saw the city of thet 
ful delivered from the insults of a Christian flag.” 
The year 1807 witnessed one of those sanguinar 
rections whicli have so often convilsed the Otto 
pire. The canse of this revolt, which cost Selim 
was an attempt to introduce the improved system 0 
pean tactics into the military and naval establish 
‘The sultan had evinced, at an early period of his 
determination to attempt some changes in the o 
of the military force, and for this purpose new 
were issued in1796. ‘The chief arrangement was 
of 12,000 men, who were to be disciplined ac 
the principles of European tactics, and armed 
respect like British or Frencli soldiers. The 
were to wear a uniform, and were to be tanght the 
exercise; and, in order to detach them as much: 
from the janizaries, it was resolved they should be 
minally to the corps of bostanges. For these 
sileers, as they were called, were erected hand 
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13 three miles to the north-east of Pera, capable of con- 
ing 15,000 soldiers. For the same purpose, barracks 
~ also constructed at Scutari, with exercising ground 
gall other conveniences. ‘The inspector of the new 
ons was one of the principal men of the empire. A re- 
yn was introduced into all the military departments. 
"|! (opges, OF cannoniers, were improved in every respect. 
ivr old barracks were demolished, and new ones were built 
sregular and better plan. The arabdyes, or troops of 
ewaggon train, were also reformed. ‘The gunpowder 
muifactories, which had been in a most inefficient state, 

pj placed on an entirely new footing. ‘The bombardicrs, 
qutly furnished from the ziameths and timars, or mili- 
ifiefs, underwent a total chauge by the new regulations. 
himiners, a corps much neglected, were increased, and 
dhed by the new constitution to the bombardiers. ‘The 
nhe was put under the superintendence of a ministry 
sed on the plan of European admiralties ; andthe com- 
ail of vessels, which had usually been set up to sale, 
4ziven only to those who wcre qualified for the oflice. 
‘Hocks, caulking basins, a harbour for fifty new gun-boats, 
all the necessary appurtcnances of a great arsenal, 
»| built at the edge of the water at Ters-Hanc; and 
sins for similar contrivances were to be applied to the 
hi principal harbours of the empire. In addition to 
4 institutions for the formation of the new troops, and 
pinprovement of the Ottoman navies, a general regula- 
'\ tioiprovided that the janizaries should be regularly cxer- 
Cisd in the use of the musket, with their sckas and other 
plants. Magazines for victualling the armies were con- 
ruted on the Danube, and at other points ncar the seat 
r. Iu order to provide for the increased disbursc- 
is of the public exchequer, a new revenue was created ; 
dor this end a treasury was formed, under the control 
) great state officer, chosen from among the chief 
of the empire. Such is a brief outline of the new re- 
lions issued by Sclim; and skilful and enlightened 
ih they were, they excited great dissatisfaction in most 
ibs of the community. ‘The janizaries, in particular, 
‘aw in the formation of the new troops the extinc- 
nof their own influence, and therefore determined upon 
it. ‘Their discontent was privately fomented by Mousa 
2, the kaimacam, a crue! and ambitious character, who 
titained the most deadly hatred against the superior 
mrs of the divan, and had long resolved to excite a re- 
ion for the purpose of destroying them. ‘The first 
nitoms of insurrection manifested itself among the troops 
Iiging to the garrisons of the Dardanelles. A certain 
wer of adventurers, under the namc of yamaks, or as- 
thts to the batteries, had shortly before becn added to 
Clizam-jedid, for the service of the batteries of the Bos- 
us. They carried the same arms as the nizam-jedid, 
“vere trained to the same discipline. It was at length 
Swed to incorporate them with the other troops ; and ac- 
Iingly, on the 25th of May 1807, an order was issucd for 
bling them in the new uniform. The yamaks imme- 
uty Tose in open mutiny, and put to death tle reis-ef- 
fy Who had brought the commauds of the sultan. Hali 
Bi the commandant of the batteries on the Asiatie shore, 
aurdered on thesame day, and his eorpse was also thrown 
the Bosphorus. On the next morning, the yamaks, to 
Aciumber of three thousand, having assembled in the 
a's of Buynkdere, elected a chief, and marched directly 
{ ‘ec capital, At this juncture the kaimacam intimated 
¢ several ortas of janizarics that the time was come 
Nverturning the uew institutions; and accordingly, on 
“th they rose, and, as the signal of insurrection, car- 
them camp-kettles to the well-known place called Et- 
"Gan, an open square near the aqueduct-of Valens, which 
seen fron’ time ‘immemorial’ the camp of the insur- 

) © The sultan,” says Sir John Hobhouse, “ was now 
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awakened to a sense of his danger ; he assembled his mini- History. 


_ sters at the seraglio, and the 28th of the month was passed “~~” 


in negotiation with the insurgents in the Etmeidan. Dur- 
ing the day the fate of Selim was on the balance ; he trans- 
mitted to the Etmeidan an offer to abolish the new institu- 
tions, to which the janizaries returned no other answer than 
a demand for the immediate execution of all the miini- 
sters who had advised and presided over the nizam-jedid. 
Then it was that the kaimacam insidiously assured him 
that the sacrifice was necessary, and would appease the 
rebels. All was not yet lost. If at that moment the gates 
of the seraglio had been shut, a cannon had been fired, 
and the head of Mousa Pasha himsclf had becn struck off 
and thrown over the walls, Selim would have triumphed 
and retained the throne of his ancestors. But the instant 
peril and the presence of his enemies bewildered the fa- 
culties and so absorbed the resolution of the sultan, that 
he seems to have despaired of resistance, and to have 
placed all hopes of safety in submission alone. It was not 
suggested to his inind, that with the new troops of Scutari 
and Tchiftlik, and other soldiers in the vicinity of the ca- 
pital, he might speedily assemble 30,000 men, not less de- 
voted to himself than inimical to the janizaries; and that 
until their arrival he could maintain the seraglio against 
the rebels, by arraying the forces of his numerous body- 
guard. Yet the testimony of all the reports prevalent at 
this day in Constantinople concurs in the pcrsuasiou that 
such an opposition, with the instant death of the kaimacam, 
would have dismayed the insurgents and crushed the rebel- 
lion. But the traitor prevailed, and with a cruel ingenuity 
contrived to include in the prescription the names of two 
old and innocent men, the kehayah-bey and the reis-ef- 
fendi, who were called to a conference with Mousa, and, 
on leaving the room unsuspicious of their danger, were 
carried away to the second gate and strangled. The num- 
ber of heads presented to the janizaries early on the morn- 
ing of the 29th was seven ; but the rufians, rising in their 
insolence, were not satisfied with the bloody offering, and, 
on recognising the aged victims of the resentment of 
Mousa, declared that they had required anotlier sacrifice. 
‘ The heads were not those of the enemies whose punishi- 
ment they had demanded.’ ‘The sultan hearing this last in- 
telligence, sent for the mufti, and on learning that he with- 
held his advice, found that he liad ceased to reign. 

“«‘ The janizaries, headed by the traitor Mousa, had already 
found their way into the seraglio, when the, sultan retired 
to the mosck of the palace, and wrapping himself in the 
robe of Mahomet, took his seat in the corner ofthe sanc- 
tuary. Hcre he was found by the mufti, who entreated 
him to submit to the wishes of the people, and to resign 
the crown. Another report says that, previously to this 
moment, he had told his attendants that he would reign no 
more, and ordered them to bring his suecessor before him, 
The circumstances of this actual deposition were not ex- 
actly known; but on the evening of the same day (thie 
29th) it was understood in all the quarters of the capital 
that the most injured, if not tlie best, of the Ottomans had 
stcpped from a throne to a prison, and that the reigning 
monarch was his cousin, Mustapha the Fourth, eldest son 
of Sultan Abdulhamid.” This. prince was thirty years 
old when he was placed on the throne. Of a feeble cha- 
racter and limited attainments, lie became a mere instru- 
ment in the hands of others, and was the servant rather 
than the master of the armed multitude to whom he was 
indebted for his elevation, The supreme power was in 
the hands of the janizaries, the new institutions were abo- 
lished, the new troops dispersed, and their principal officers 
executed, Their trinmph,, however, was.,but_ of short 


duration, and the punishment which they so justly deserved 


was: speedily-inflicted» “Mustapha Bairactar; ‘the pasha of | 
Rudshuk, owed his elevation to the personal’ regard of, the’ © 


TéAUTRAR E&Y 


conflagration into a strong stone tower, used as a powdey | 
magazine, which the janizaries attacked in vain. But jn 
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History. dethroned sultan, and determined to avenge his fall. So 
—\—~ carly as October 1807, he formally intimated to the sultan, 


that he should advance to the capital to reform the abuses 
of the state, and to assist him in the administration of pub- 
lic affairs. Accordingly, having collected an army of forty 
thousand men, he marched to Constantinople, and en- 
camped on the plains of Daout Pasha, four miles from the 
city. There his camp soon became the centre of the bu- 
siness and affairs of the Porte, whose chief officers dirccted 
their visits of ccremony to the tent of the triumphant ge- 
neral. ‘But the pasha, conscious that his authority in such 
a state of affairs was unstable, resolved upon the restoration 
of the sultan Selim. The 28th of July 1868 was fixed 
upon for the enterprise; and as Mustapha had appointed 
that day for a hunting cxpedition, Bairactar determincd to 
enter the palace during his absence, and, by preventing 
lis return, exclude him from the throne. Unfortunately 
the secret transpired ; and when, at thc appointed time, 
Bairactar marched to the seraglio, he found the gates 
closed, and the body-guard under arms. Orders were 
given for an immediate assault; and after a brief contest, 
the insurgents forced their way into the seraglio. But the 
interval proved fatal to Selim. At the commenccment of 
the coutest, the emissarics of Mustapha were despatched to 
his apartments, and after a powerful resistance, that ill- 
fated prince was thrown down and strangled. After the 
murder of Selim, the strictest search was made for Mah- 
moud, the youngest son of Abdulhamid, and the onlyremain- 
ing prince of the blood-royal. But a faithful slave had con- 
cealed him in the furnace of a bath, and before the place 
of his concealment could be discovered, the insurgents had 
forced their way into the interior of the palace. Advancing 
to the third gate, they callcd aloud for the instant appear- 
ance of Sclim, when the eunuchs of Mustapha, casting the 
body of the murdered monarch before them, exclaimed, 
«“ Behold the sultan whom you seek!” SBairactar, ovcr- 
powered by his feelings, threw himself on the disfigured 
corpse, and wept aloud ; till Seid Ali, the capitan pasha, 
exhorting him to seize the moment for revenge, he instant- 
ly aroused himself, and commanded that the Sultan Mah- 
moud should be proclaimed, and Mustapha arrested. The 
command was immediately obeyed; Mustapha was con- 
signed to the prison of the seraglio, and Mahmoud was re- 
leased from his painful concealment, and placed on the Ot- 
toman throne. On the ascension of Mahmoud, Bairactar 
was of course made grand vizir; and he avenged with 
unsparing severity the dcath of his benefactor. The traitor 
Mousa Pasha lost his head, and all the officcrs of the ya- 
maks and the most seditious of the janizaries were strangled 
and cast into the Bosphorus; and the femalcs of the harem 
who had rejoiced at the death of Selim were sewed up in 
sacks and precipitated into the sea near the shores of 
Prince’s Island. 

The vizir openly avowed his intention of reforming the 
system of the janizaries, and retrenching their privileges ; 
and it was resolved to revive the order of the Seimens, 
who might supply their place, and be regulated accord- 
ing to the discipline of the nizam-jedid. The name of this 
corps was more odious to the janizaries than even that of 
Selim, as belonging to an institution more ancient than 
their own; and they were only the more resolvcd to ruin 
the author of the innovation. Bairactar, however, becom- 
ing elated by prosperity, began to despise their enmity ; 
and, blinded to the danger by which he was surrounded, 
came to the fatal resolution of dismissing the greater part 
of the provincial troops, and thus remained almost unpro- 
tected in the midst of an infuriated soldiery thirsting for 
his destruction. On the night of the 14th of November, 
several thousands of janizaries, issuing from their quar- 
ters, surrounded the palace of Bairactar, and set fire to the 
building. The vizir and his friends escaped trom the 


the middle of the night the whole city was shaken by, 
tremendous explosion; and it was found that the maga. 
zine, with the grand vizir, had been blown into the ap 
whether by accident or design is to this day unknown, 
During the two following days the contest raged with up. 
abated fury, till the forces of the arsenal and of Tophana 
united themsclves to the janizaries; and the death of Bai. 
ractar becoming known, the Seimens withdrew from the 
conibat. In the mean time, the officers of Mahmoud hag 
strangled the imprisoned Mustapha ; and the sultan having | 
no longer any thing to fear from the partiality of the ja. | 
nizaries for his predecessor, commanded the cannonading | 
to cease, and at the same time announced to the janizaties j 
that the Seimens were abolished for ever. The friends of 
the late vizir saved themselves by embarking on board a 
vessel at the Seraglio Point; but the victorious janizaries 
completed thcir vengeance by the destruction of the mag. 
nificent barracks of Sultan Selim at Scutari and Tehiftlik, 
at the latter of which, five hundred Seimens defended them. | 
selves with desperate valour against a multitude of assail- 
ants, until their quarters were fired, and they all perished 
in the flames. Thus terminated the most tremendous te- 
volution that Constantinople had experienced sinee it fell 
under the power of the Turks, and which, after dethroning 
two monarchs and spilling the best blood of the empire, 
ended in the destruetion of the meditated reforms, and the 
entire re-establishment of the ancient institutions. 
During these events, the war with Russia had languished; 
but on the accession of Mahmoud, the armies on both sides 
were augmented, and the contest was carried on with great 
ferocity. The campaign of 1811 was short, but disastrous 
to the Porte, the main body of the Ottoman army having 
surrendercd as prisoners of war. The result might have | 
been fatal to the Turkish empire ; but in 1812 the prospect 
of the arduous struggle with France induced Russia to 
make peace with the Porte, on the latter ceding Bessarabia 
and part of Moldavia. At the peace of Tilsit, Napoleon 
left the Turkish empire single-handed to fight or fall, though | 
it had been induced to take up arms solely by French pro- 
mises and intrigue. The neglect was deeply felt by the 
Ottomans, and it received its just punishment when the | 
unexpected pacification of 1812 released the Russian arniy 
just in time to interrnpt the distressed French troops in 
their attempt to pass the Beresina. The sultan being now | 
happily freed from foreign enemies, resolutely entered on | 
the difficult task of reducing to obedience the great officers 
of his empire, who during the distracted state of the coun 
try had virtually exerciscd independent power; and in the 
course of a few years, the famous Ali Pasha and the other | 
powerful and rebellious satraps were all deprived of thet | 
governments, and most of them cxecutcd. In 182l bes | 
gan that celcbrated insurrection which, after a bloody wat | 
of eight years, terminated in the complete emancipation 0 | 
the Grecks from the Turkish yoke. (See Greece) | 
Mcanwhile the tranquillity of the empire was again threat: 
ened by the janizaries. They had chosen to take umbrage 
at certain members of the divan ; and, in consequence 0 
their representations, in November 1822 four of the ob- 
noxious ministers were exilcd, and Halet Effendi, the | 
keeper of the signet, was put to death. This interference, 
however, is supposcd to have been the remote cause 0 | 
destruction of these troops. The necessity of introducing | 
new systems of discipline had long been apparent to bide | 
thinking man, and the government was anxious [0 ae | 
but every attempt had hitherto proved fatal to the ate 
tor. The sultan resolved to make another effort, ™ 4 
the janizaries resisted, to extirpate them altogether. In * 
formity with thesc designs, one hundred and fifty men es 
selected from each orta of the janizaries, who were instru 
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y.od in European tactics by Egyptian officers. As it was de- 
“Jared that this was merely a revival of an exercise used by 
‘olyman, matters proceeded quictly for some time, till, in June 
323, when the troops were brought together to exercise, 
1ey diseovered for the first time that they Were practising 
ne very evolutions which they had all determined to resist. 
| furious insurrection immediately took place, the palace of 
e Porte was pillaged and stripped, and the insurgents, to 
_enumber of twenty thousand men, assembled in the well- 
iown Etmeidan. The sultan perceived that the crisis 
hich he had both expected and feared had now arrived, 
‘d he determined at orice to put an end to a domination 
‘ich had been found so intclerable. He directed the sa- 
‘ed standard of the prophet to be raised, and the zealous 
cussulmans rushed from all quarters to range themselves 
rder it. He issued orders to the pasha aga, and to the 
togee hashi or commander of artillery, to hald themselves 
i readiness with their troops. Before, however, proceed- 
iz to extremities, four officers of rank were despatched 
{ the Etmeidan, with offers of pardon if the insurgents 
uld immediately disperse; but the offers were scorn- 
ly rejected, and the officers were wantonly put to death. 
“e aga pasha had by this time collected about 60,000 
rn; and surrounding the Etmeidan, where the janizaries 
re assembled in a dense crowd, totally unsuspicious of 
: sultan’s intention, he opened upon them a gencral dis- 
rge of grape-shet, which killed vast numbers. The survi- 
s retired to the barracks, which were close by, and there 
tthemselves up. But orders were immediately given to 
fire to the buildings. The artillery thundered upon the 
ils; and after a desperate resistance, in which they slew 
reat number of the assailants, the janizaries were utterly 
crminated. or two days afterwards, the gates of the 
y continued closed, and strict search was made for such 
he janizaries as might have escaped the slaughter in the 
cidan, and these, when found, were immediately exe- 
el. About twenty thousand were put to death in the 
ital alone, besides the numbers which perished in the 
Fvinces. ‘Thus, after four centuries and a half, this for- 
Hable and capricions corps, once the great bulwark of 
empire, but eventually the pest and disturber of the 
munity, and an insuperable barrier to all improvement, 
totally destroyed, and the imperial throne freed ftom 
intolerable yoke. 
1$28 war again broke out between T urkey and Russia. 


e first campaign was unfavourable to Turkey, but not 
pletely decisive. In 1829, however, the Russian ge- 
ial Diebitsch succeeded in passing the formidable barrier 
he Balkans; and the war being closed in September by 
tl peace of Adrianople, Turkey consented to several ar- 
ties hoth humiliating and injurious. 
hortly after eccurred that rupture between the sultan 
Mchemmed Ali, the pasha of Egypt, which shook the 
( man empire to its foundations. In every conflict the 
I kish troops were completcly overthrown. The battle 
oms decided the fate af Syria, and the victory at 
‘tich placed the sceptre almost within the grasp of the 
amtious pasha. In this extremity the snitan was reduced 
tdhe humiliating necessity of applying for aid to Russia ; 
4, through the intervention of that power, peace was con- 
ed, and the whole of Syria, with its dependent terri- 
q 8, rewarded the successful rcbellion of Mchemmed Ali. 
1 1839, the sultan and his powerful subject again canie 
collision ; and the ‘Turkish army, under the seraskicr 
; a co crossed the Euphrates, but was completely 
é : brahim Pasha at Nezib, near Aleppo, and the 
P» artillery, and baggage, fell into the hands of the 
Ne This disaster was followed by the loss of the 
a Hleet, Which the capitan pasha carried to Alex- 
a, and delivered up to Mehemmed Ali. The sultan, 
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three days, and was succeeded by Abdul Medjid, a youth Statistics. 
The young sultan was taken —~\— 


of nineteen years of age. 
under the protection of the five great European powers ; 
and on the 15th of July 1840, a treaty was concluded by 
Britain, Austria, Russia, and Prussia, fcr the settlement of 
the eastern guestion, France having refused to become a 
party to it. By the terms of this agreement, Mehemmed 
was offered the hereditary government of Egypt and of the 
pachalik of Acre. Having however refused to comply 
with the terms, he has bcen excommunicated, and his for- 
feiture proclaimed by the sultan and the ulema; and the 
flects of the allied powers have proceeded to reduce the forti- 
fied places on the coast of Syria. They have already obtained 
possession of Beyrout, Saide, and St Jean d’Acre ; the last 
of which was evacuated by the Egyptian troops after a 
bombardment of only three hours’ duration, on the 3d of No- 
vember 1840, though it had cost Ibrahim a siege of seven 
months to reduce it in 1832, and though he had subsequently 
made it one of the strongest fortresses in the world. (B. Q.) 


STATISTICS. 


The Turkish empire extends continuously into the three 
quarters of the old world, occupying the contiguous south- 
eastern corner of Europe, the south-western corner of Asia, 
and the north-eastern corner of Africa; betwcen 20° and 
48° north latitude, and 16° and 48° east longitude. Its 
greatest extent is in the direction of the meridian, measur- 
ing 1680 geographical miles from north to south, and 1570 
from east to west; but its area by no means corresponds to 
a square of that extent, for its form is most irregular, and 
its ontline is deeply indented by seas and deserts. There 
is accordingly great variety in the estimates which have 
been formed by geographers of its superficial contents. 
Malte Brun states it at $15,196 square miles; but, includ- 
ing all its appendages, it may be stated in round numbers 
at little less than 1,000,000 square miles, of which one sixth 
is in Enrope, three sixths or one half in Asia, and the 
remainder in Africa. ‘The cmpire is naturally divided into 
three very distinct portions, the European, the Asiatic, and 
the Afvican; and these we shall describe separately. 


Turkey in Europe. 


In its present reduced dimensions, excluding Greece and 
the islands, but still including the dependent states of Mol- 
davia, Wallachia, and Servia, this country has an extent of 
about 700 miles from east to west, between the western 
border of Croatia and the channel of Constantinople, or the 
mouths of the Danube, and of 650 from north to south, 
between the frontier of Greece and the northern extremity 
of Moldavia, including an arca of nearly 180,000 square 
miles. 

In its general aspect Turkcy may be described as divided 
into two great portions ; the one consisting of the low coun- 
try between the base of the Balkan range on the south and 
the Carpathians on the north, extending narth-eastward to 
the borders of Russia, and forming the basin of the Lower 
Danube ; and the other all the rest of the country southward 
to the frontier of Greece. ‘The nucleus of the latter por- 
tion is formed by various ranges of mountains which have 
been considered to be only a prolongation of the Alps, or 
at Icast as connected with that range by the very hilly 
country which is found at the north-eastern corner of the 
Gulf of Venice. All the best maps, however, are crowdcd 
with false indications; not only false or il-spelled names, 
but also ill-placed localities. Hills and even large rivers are 
totally omitted, while many parts of the maps on which 
hills are marked are merely imaginary representations. All 
the maps exhibit a central chain of great magnitude ; but in 
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Statistics. reality the Balkans, from Sophia to the Blaek Sea, are in 


—— general only a range of small heiglits. 


Mountains. parts evcn in a few hours. 


y 


The central part of 
the chain may be crosscd anywhere in a day, or in some 

s. The principal chains of moun- 

tains may be enumerated in the following order. 1. The 

Tchar (ancient Scardus), a high and extensive range, which 

forms the western part of the central chain. 2. The Des- 

poto-dagh (ancient Rhodope), which begins near Dubnitza 

and Djumaka, and runs in an east-southi-east direction, di- 

minishing in height till it terminates rather abruptly about 

six leagues south-west of Adrianople. Its loftiest summits 

are towards the west, and reach an elevation of 8000 feet, 

or probably more. 3. The group of hills which occupies 

a large and very wild traet of country between 42° and 43° 

30’ N. lat. and 19° and 21° 20! E. long. and is but little 

known. 4. The ehain of Pindus, which extends from Met- 

zovo (39° 50! N. lat.) to the north-west, beyond the lake of 
Ochrida, where some parts of the chain reach an elevation 

of G000 or 7000 feet. Its southern extremity is connected 
with Olympus by a somewhat lower chain, which separates 
Thessaly from Macedonia. 5. The true Balkan (ancient 
Hemus), which extends eastward from the neighbourhood 
of Sophia, to Emineh Burun on the Black Sea. It is a 
much lower chain than the Despoto-dagh 5 the southern 
slopes are gencrally very steep, but on the north side it is 
only the highest ridge whieh is much inclined, and on that 
side also the eountry falls by a series of parallel ridges di- 
minishing in height towards the Danube, which flows past 
a scries of small hills on the Bulgarian side, while on the 

Wallachian side the country is flat. The western part of 
the Balkan probably reaches an elevation of 4000 fect ; but, 
near the sea, the summits are only from 1800 to 2000 feet 
above its level. 7. The preeeding chains are connected by 
a large undulating high country or plateau, extending from 
east to west betwecn Sophia and Pristina, and forming the 
upper part of the basin of the Morava. From this plateau 
ranges of mountains extend in every direction into Servia, 
Macedonia, Albania, and Thrace, some of which attain the 
elevation of 5000 or 5500 feet. 8. South of Adrianople, 
between the Maritza and the Dardanelles, are the low ridges 
and plateaus of the Tekir-dagh, whieh rise only to the 
height of about 900 feet; but to the south-east of Aimadt- 
schik there is asomewhat higher range, which, near the Sea 
of Marmora, is probably 300 or 400 fcet higher-than the 
Tekir. 9. Along the south-western shore of the Black Sea, 
a very low chain extends from the Bosphorus to the north- 
west, forming the water-shed between that sea and the basin 
of Adrianople. It is not in immediate connection with the 
Balkan; while, on the other hand, towards the Besphorus it 
beeomes divided into a number of small hills situate on low- 
lying plateaus. 10. Between the lower Strymon and the 
lower Vardar, on the coast of Macedonia, there is a group 
of low hills, of which the almost insulated ridge of Athos 
may be considered as the south-eastern extremity. A pro- 
minent character of the orography of European Turkey is 
the presence of vast cavities or high plains.at the foot of 
the mountains, and the number of extensive eross fractures 
in the lattcr. The plains may be regarded for the most 
part as longitudinal valleys, and sone, if not all of them, ap- 


Lakes, pear to have been once the beds of lakes. Only a few lakes 


Rivers. 


however now remain, as those of Ochrida, Kastoria, Joanina, 
and Scutari, and even these are rapidly filling up. 

The only river of any importance is the Danube, which 
has been already described. (See Danuse.) It now forms 
the northern boundary of the territory under the immediate 
government of the Padishah, and is navigable for steam- 
boats upwards from the Black Sea to the interior of Ger- 
many, excepting only at the Irongate, on the borders of 
Hungary, wnere the navigation is cffectually interrupted by 
rapids. The navigation of the Danube being of essential. 
importance to the commerce of tle Austrian empire, and 
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the lower part of it being not.only circuitous and o 
with shallows, but also exposed to interzuption | 
fiscal and sanatory regulations of the Russian gov 
which has got possession of the river-months, a 
was some years ago entered into between the Aus 
the Turkish governments, the latter of which und 
form a canal from the Danube near Rassova, to Ki 
on the Black Sea; but the work is not yet begun, a 
has been proposed, more recently, to substitute a 
In a country cons'sting of so many high plains, a 
sected by so many lofty mountains, the climate mu: 
sarily be very various. Along the western coast 
mate partakes somewhat of that of Italy, though 
owing to the vicinity of the mountains; but the 
regions along the east coast are exposed to the n 
winds, which blow frequently, and bring intense 
thick fogs and rain from the Black Sea. At Cons 
ple the climate is extremely changeable; the ter 
will sometimes fall 31° in a single hour. Indeed itd 
upon the north or the south wind, whether one i 
ing in the eold of Russia, or lnxuriating in the balmy 
of Greece. The winters are extremely long and seve 
the roads are often blocked up with snow, and the 
on the Bosphorus is often so violent, that all co 
tion between the city and the villages far up the 
is eut off. Upper Macedonia and Thrace (the mo 
melia) were considered by the aneients to be cold 
and it was in the former that they placed the re; 
Boreas. ‘The country nevertheless is rich in cornant 
and well adapted for the vine. For the climate and 
productions of the other provinces, see the article 
nia, Bosnia, BULGARIA, Croatia, MoLDaAvia, Wa 
and SERVIA. 


Turkey in Asia. 


This large and important part of the empire is s 
between 31° and 42° N. lat. and 26° and 48° E. 
greatest length, measured diagonally from the mout 
Dardanelles to the mouth ef the Euphrates, exceeds 
miles; and its greatest breadth, from tle southert 
of Palestine to the north-eastern extremity of th 
of Akhalzik, exceeds 900. Its area may be ab 
square miles. It is bonnded on the north by the 
and a part of the Russian territory; on the sot 
deserts of Arabia; on the east by Persia and R 
mnia; and on the west by the Mediterran 
Arehipelago, the Dardanelles, the sea of Marmot 
channel of Constantinople. It consists natur 
very distinet portions, namcly, 1. the peninsula 6 
or Asia Minor, situate between the Black Sea. 
Levant part of the Mediterranean; 2. the high 
of Armenia and Kurdistan to the north-east; 
countries of Assyria, Babylonia, and Mesopotamia, 
by the Euphrates and the Tigris ; and, 4. Syria ant 
tine, which together form the eastern shore of 
ranean Sea, and extend between it and the A 

Armenia and the northern part of Kurdis 
elevated table-land, or serics of plains and v 
of which are 550U feet above the level of the 
sectcd and overtopt by ranges of mountains. 
however a fertile corn eountry, and abounds 
tures, though thie elimate is eold, and in winter t 
gion is eovcred with deep snow. From Armeni 
of mountains proceed westward. One of the 
ent ‘Taurus, runs parallel to the shorc of the Mea: 
Sea, and then dividing into a number of branches, 
interseet the western part of the peninsula, fo 
fertile valleys watcred by fine rivers, and te 
the shores or in the islands of the Archipelago. 
chain, Anti-Taurus, extends in a south-weste 
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. fo the interior of the peninsula, where it is probably 
‘¢nnected, not only with the ranges of Taurus, but also 
ith the lofty mountains which under various names oc- 
cpy the country between the Kizil-Irmak and the Sea of 
jirmoras The central part of the peninsula, supported 
é all sides by these mountains, forms a series of elevated 
tole-lands, nearly destitute of trees, but abounding with 
sturage. Some of its valleys are so eompletely surround- 
¢ by mountains, as to have no outlet for their waters, 
vich not only overflow large tracts of eountry in the rainy 
s son, but also form a number of permanent lakes, some 
d which are intensely salt, as those of Van and Koch-his- 
s. The climate of this upland region is so severe that 
n plants are to be seen but such as are found in the 
Izhlands of Scotland. The summer is of very short du- 
r.on, and the low country along the eoasts is so much af- 
fited by the vicinity of these cold mountains, that neither 
tl aloe nor the cactus, nor any succulent plant, is to be 
sin. Orange and lemon trees are with difficulty preserved 
i‘ sheltered valleys; the olive seldom flourishes, even 


im similar situation ; and they are al] inferior in growth to 
thse of Sicily, Calabria, and Greeee. 
‘the countries watcred by the Euphrates and Tigris may 
blistinguished, by their configuration, climate, and natural 
uctions, into three zones. The first, or most northern, 
prises the monntainous country traversed by the ranges 
aurus, where the winters are cold and the summers hot, 
where the productions are forest and fruit trees, olives, 
€, corn, and pasturage. The seeond zone eonsists of 
shy or sandy plains, the fertile parts of which produce 
i berry trees, cotton, maize, sesame, tobacco, and hardy 
date composite plants. The climate is charaeterised by 
gat dryness, combined with great variations of tempera- 
tt; and the zone comprises Northern Syria, Mesopota- 
and the low country to the east of the Upper Tigris. 
third zone, which extends from Felnja to the Per- 
i Gulf, consists of low, watery, alluvial plains, which pro- 
die date trees, riee, and pasturage, or saline plants, recds, 
sézes, and rushes. The plain is interseeted in every direc- 
ti by the remains of aneient canals, and is still capable of 
ul extensive irrigation which made it in ancient times the 
mest country in the world. But at present it is nearly a 
Vert, and eultivation is only found like a fringe along the 
bks of the rivers. For the description of the remaining 
P's of the empire, see the artieles Syria, PaLestiny, 
PT, Trieowt, and Barea. 
"he dominant race of people are the Osmanlee or Oth- 
n lee, or Ottoman Turks. They however spurn the name 
urk, whieh they consider as a term of eontempt equi- 
tnt to barbarian, while they glory in the name of Qs- 
lee, aS expressive of valour and polish. Their language 
eceived so large an admixture of Arabic and Persic, as 
‘@edenominated on that aecount Mulemma or the Piedmare. 
are the people themselves of araee less mixed than their 
uage. For ages they have blended themselves with the 
- 7 - ~ have conquered. They are in general a tall, 
Pi aaa : ea race, of rather harsh, yet often noble phy- 
en, mc complexion, dark-brown hair; and their 
AL . \ y of mien is aided by long moustaches, which 
‘Teckoned an indispensable ornament. With respect to 
Eo character, there is the greatest diserepancy among 
pean travellers and writers, who, actnated by different 
. ~« — and interests, and writing for opposite party 
‘ Sela a such accounts of the Turks as ean 
team econciled, or be eonsidered as applicable to 
ope But after’a full consideration of these 
; Cttag statements, we are inclined to be of opinion that 
t _Sttloe are scarecly, if at all, inferior in moral cha- 
- €n to some of' the proudest nations of Western En- 
bh iile they are Certainly far superior to their eastern 
ormours the Russians and the Greeks; the former of 


ew 2 eee Po 


42s. 2 2 oS 2S SS ae Se es 
— 


K E Y. 


whom are brutalized by the bondage of the mass of the Statistics. 
people, and the latter are as proverbial for wiles as the —~~—— 


Turks are for honesty. The charaeter, however, of the 
Turks is not uniform; those of Asia differ eonsiderably 
from those of Europe. Scattered over a wide extent of 
eountry, they exhibit in different provinces different man- 
ners and eustoms, and some of them are eertainly more bar- 
barous than others; but instead of condemning them in the 
mass, as some travellers do, we think it is rather to be won- 
dered at that, subjected as they have been for eenturies to 
the most pernicious system of misrule, they still possess 
any good qualities at all, than that they are not so thoroughly 
humanized as more favoured nations. Their religion, bad 
as it has been eallcd, seems no more eonducive to immo- 
rality than that of Spain or Italy; and the general eondi- 
tion of the empire at the present day, and the manners of 
its people, will bear a favourable comparison with those of 
Spain or Portugal, Naples or Sicily. The total number of 
the Osmanlee throughout the empire is exeeedingly un- 
ecrtain: but their actual number has always been small in 
comparison with the population of the territories which 
they have ruled. On the one side, they are mixed with a 
more numerous population of Christians, whose seeming 
submission is a veil to their hostile feclings; and on the 
other, they hold in subjection an Arab population, who, 
from fearing and respecting their masters, have now ac- 
quired a conviction of their own supericrity. The Turkish 
population, says the duke of Ragusa, of both sexes, and 
including all ages, docs not, at the very utmost, exceed three 
millions and a half of persons, and is spread over an inimense 
surface ; only 700,000 of them are reckoned to be in Eu- 
rope. The most numerous portion, indeed, of the European 
population eonsists of various Selavonic tribes, as Bosniaus, 
Servians, Bulgarians, who chiefly inhabit the northern, 
western, and central parts of Turkey. Next to them in 
number are the Arnauts, who inhabit Albania, and are 
seattered over other provinces; and to these must be add- 
ed Greeks, Wallachians, Jews, Gipsies, Armenians, and 
Franks. No ecnsus having ever been taken of the po- 
pulation, the numbers of these various races can only 
be conjectured ; and aceordingly, European statists differ 
widely in their estimates. In the Weimar Almanac for 
1840, we find the population of European Turkey elassed 
thus: 


Osmanice, of Turkish origin and speceh............ 700,000 


Greeks......... — ee a .. 1,180,000 
Adbanians a 4.0: bP voreieitas, sahenvereetes tial ig. a Bere s+s0e 1,600,600 
BCMOMIA MG os). ces, asain a cch ae wie entite whe exisretnne vow Oy 0 OOAOO 
Wallaehians of the Greek Church................ .. 606,000 
FN a nn 160,000 
Oe ee eee ee - 250,000 
TP ipiase seetiae....0.0.01 ste teeeeeseeseceersesstscesesesssssseess 50,000 
GipsieSe. 67% xpath Poem sissinveles alle finde» «weg ois OOOO 

10,680,000 


Add the population of Moldavia and Wallachia... 1,500,000 


Total population of European Turkey..12,180,000 


The pepulation of Asiatic Turkey is still’ more various, 
but we have never seen any estimate of the numbers of the 
various races. The Osmanlee are very numerous in Asia 
Minor, which they seem to eonsider as their proper coun- 
try; but even there they are mixcd with a multitude of 
Greeks, Jews, Armenians, Yezidees, and other raees, while 
large tracts of the interior are abandoned to the wandering 
tribes of Turcomans, Yurukhs, and Kurds, who pasture 
their flocks and herds in the wide upland plains. The 
Turcomans are also of the Toorkee family; but being pas- 
toral, like the Arabs, they traverse immense tracts to pro- 
eure subsistenee for their camels, buffiloes, goats, and 
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Statistics. sheep, which constitute the principal part of their wealth. 
——~—" They aiso breed horses, and sell them, with milk, butter, 


Govern- 
ment. 


and meat, to the towns and villages, taking in return arms, 
clothes, and money. ‘Their women spin wool and make 
carpets. Eaeh camp is under a chief, whose power is re- 
gulated by custom and dependent npon circumstanees, and 
the abuse of it is restrained by pnblie opinion. They pay 
for the liberty of pasture, at so much a tent, to the pashas. 
The Turecmans are by far the most numerous and the 
most civilized of the nomade tribes. They live in tents 
during sunmer, but have gencrally fixed villages for their 
winter quarters. ‘The Yurukhs live in tents all the year 
round, but dwell almost exclusively in the mountains; and 
when in the neighbourhood of large towns, generally act as 
charcoal burners, and supply the towns-people with that 
article. They, as well as the Turcomans, cultivate a little 
ground. ‘The Kurds differ much in manners and language 
from both of these tribes. They are a more wealthy and 
independent people, and live entirely in tents. They 
dwell on the eastern flanks of Mount Arjish, and in the 
great plain of the Haimanch, towards Angora. ‘They are 
found also among the ridges of Taurus, in Northern Syria; 
but their proper country is the monntainous region to the 
north-east of the Tigris, which from them takes its name 
of Kurdistan, and whieh is nominally divided between Per- 
sia and Turkey, without being really subject to cither. 
(See Syria, PaLesTineE, ARABIA, ARMENIA, KURDISTAN.) 
The total number of the population of Asiatic Turkey is 
reckoned at 9,956,400; and the total population of both 
European and Asiatic Turkey is thus classed, aceording 
to their religions: Moslem, 12,552,600 ; Greek Church, 
4,000,000; Armenians, 1,400,000; Catholics, 613,000 ; 
Monophysites, 380,600; Nestorians, 300,000 ; Christians 
of St John, 5000; Protestants, 3000; Jews, 620,000; 
Yezidees, 100,000; Druses, 60,000; Nazaries, 40,000. 
Total, 21,073,000. 

The government is an absolute monarehy, or despotism 
vested in a padishah, or emperor, of the race of Othman. He 
is also, iu virtue of a compact made with the last deseendant 
of the Fatemite caliphs of Egypt, khalif or viear of the pro- 
phet, and, as such, head of the Mahommedan religion. He 
thus unites in himself the power of the Aitab and the hilitch 
(the pen and the sword), and consequently claims the ex- 
ereise of an absolute authority, both spiritual and tempo- 
ral. There is no limit to his power but the dread of re- 
taliation and revenge. He cannot indeed infringe the right 
of property, or iniliet punishment in general, without a 
formal condemnation; but, on the other hand, the orlowf, 
or royal prerogative, allows him to put to death fourteen 
persons every day, as the effect of inmediate inspiration, 
and in these cases confiscation is sure to follow; and it is 
from this prerogative that he has obtained his ordinary 
title of Unkiar, or Hunkiar, or Khunkiar (7.e. the man- 
slayer), the one by whieh he is spoken of among his snb- 
jects. He also bears the title of sultan, but is best known 
to Europeans by the Italian title of Grand Signior. The 
most characteristic trait, however, of Turkish despotism is 
exhibited in the relation whieh subsists between the hnnkiar 
and his officers. All who aceept any post or place (and 
what he offers none dare refuse), thereby plaee their lives 
and properties at lis disposal; he is the heir to all their 
effects, and can at any time take tlicir heads as a matter 
of right. In such circumstances, it is natural that the 
offiees of government should either be in the hands of des- 
peradoes, or of men who hope to escape notice by a servile 
adherence to established routine, and who sacrifice every 
thing to their personal safety. The ulema alone are placed 
beyond the reach of these odious prerogatives. There is 
no hereditary nobility, and thus all the prejudices of the 
people in favour of antiqnity, nobility, and power, are con- 
centrated upon the family of Othman, the founder of the 


- of his life, till mature age, in complete idleness, ' 


empire and of the imperial dynasty. They stand al 
the eyes of the nation, and the care to preserve 
trious line has never been more conspicuous t 
midst of revolutions. It was however nearly extir 
in 1808. At the very time when Mustapha IV. wa 
death, executioners despatelied by him were in sea 
his econsin Mahmond, the sultan, who was diseo 
his deliverers lying concealed under seme old 
Mahmoud was then the only surviving male of the 
and the circumstanee of his being so is believed 
saved his life on several occasions during his ¢ 
reign. Tee government has for a long period bh 
gniarly inefficient; and if we examine the syste! 
the highest authority downwards, we shall not be s 
at its total unfitness for its legitimate purpose. Thi 
sumptive heirs to the throne, who bear the title of 
zadeh (king’s sons, or princes), are shut up, each 
ly, in an isolated apartinent within the palace, in ther 
of a large garden. ‘These apartments are prisons ¢3 
hafesses (iron cages). Surrounded by high walls, they eon 
tain only these unhappy princes, attended by eu 
and by female slaves too old to beeome mothers. 
reigning sultan, secing in them so many rivals, eor 
watches their conduct; lets no one approaeh them 
hibits, under pain of death, all correspondence wi 
and leaves them to vegetate in utter ignoranee 
thing passing in the empire. He appoints ford 
ceptors persons in whom he has confidence, old men, 
teach them the rudiments of the Arabie and Persian lan- 
guages, and writing ; and for their amusement, he 
some of his eunuehs to be their pages, who instruct 
in soine of the most common mechanieal arts. Whet 
they be his sons or his brothers, the treatment 
same; and such is the edueation of those who are 
to govern so large and turbulent an empire. 
In the early periods of the Ottoman history, all the male 
relations of the sultan shared with him the dangers and 
the glories of the battle-field; bnt among a peopk 
to admire bold crimes, who had no fixed law of suet 
to the throne, and whose domestic manners were ¢ 
lated to weaken the ties of kindred, the prinee oft 
dangerous competitors in his sons and brothers. 
deposed and murdered his father. Suleiman the 
obliged to strangle his eldest son, who had conspired 
his life ; and this circumstance indueed him to orda 
all the princes allied to the throne should be kept in 
confinement in the palaee, secluded from the pt 
and from state affairs; nor could they leave their 
unless in the presenee of the emperor, till called to 
the throne. This fatal law, dictated in the gloo 
of eastern jealousy, soon marred the grandeur of 
of Othman. The sueceeding sultans, reared in” 
amidst women and eunuchs, were unfit to be the 
a warlike nation, and in almost every case re 
the command of the army, to riot in cruelty and s 
From Othman, the founder of the dynasty, to Sul 
Great, the sultans were all men of surpassing V 
abilities ; but from that period their history exhi 
but weakness and disgrace. 
Thus passing his youth, or sometimes the gré 


every kind of rational pleasure and amusement, 
of the empire no sooner quits his imprisonment 
the throne, than, surrounded by a swarm of fla 
handsome slaves and various objects of enjo 

blindly plunges into effeminaey and luxury; and! 
to the mercy of his eunuchs and his flatterers the 
empire, in which he has never been exerels 

which therefore he is totally ignorant. Upon the: 
of a prince to the throne, the ennueh who alte 
in the kafesse as first page, becomes his kizlar- 
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7 superintendent of the girls ; but generally bears the title 
bel of aru-s’saadé agassi, or master of the palace of felicity. 
As ignorant as his master of the art of government, this 
eunueh nevertheless enjoys great powcr, not only in the 
palace, but throughout the empire. His person is consi- 
dered sacred; his rank is equal to that of the grand vizir ; 
‘and his influence is usually so great, that he changes and 
‘appoints the grand vizirs, the grand adniirals, the ministers, 
and the governors of provinees. In short, the most im- 
portant and delicate affairs of government are often ma- 
naged by the influence of ignorant menials and intriguing 
women. Every Mahommedan is allowed to have four 
Seival by the nikiah, or civil contract, besides as many 
slaves as he chooses or can afford; and the children of 
the slaves are as legitimate as those of the wives. A dis- 
tinction is nevertheless made between the mothers; the 
ausband ean repudiate the nikiah wives, even though 
they have borne him children; if a slave has borne a 
child, she is entitled to her freedom before her master 
2an part with her; but if she be barren, he ean sell her 
t the bazaar. Sometimes also her master grants her 
he nikiah, which makes her free. The sultan, however, 
prohibited by law from marrying even slaves by nikiah, 
that he has no wives, but chooses from among his slaves 
hose who please him most, and gives them the title of 
adine, or lady. The title is conferred by the ceremony 
f robing, the sultan investing her with a pelisse, whieh 
jan only be worn in the harem by a cadine. The num- 
der of eadines used to be four or five, but sometimes 
pore; and the late Sultan Mahmoud was the son of a se- 
enth. Each cadine has her separate apartment, eunuchs, 
ind female slaves. They never meet except on the occa- 
on of an accouchement, when the mother receives a con- 
(ratulatory visit from the other cadines. The mistress of 
‘he harem, kehaya-cadine, conducts each night one of the 
dines to the sultan’s chamber. When he is displeased 
ith any of them, he marries her to one of his subjects, and 
Kes another in her place; but the cadine who has had 
child, whether it be dead or living, cannot be dismissed 
om the palace. The sultan cannot take any of the ea- 
ines left by his predecessor ; but, on his accession, lodges 
em with their jewels and attendants in the eski-serai, or 
Id palace, a large building in the centre of the city, sur- 
unded by high walls, and destined for the perpetual abode 
{those cadines who survive their master, Their children, if 
ale, are shut up in the katesse ; but if female, they are kept 
the sultan’s harem, under the inspection of the kehaya- 
dine, till they marry, when they take their mothers from 
€ old palace to live with them. The same thing happens 
ith regard to the mother of a male child. As soon as her 
n mounts the throne, she is taken from the old palace, 
peeives the title of valide-sultana, and is aecommodated 
ith apartments in the impcrial serai. 
he sultan must personally inspect the efforts of the 


plc If the fire break out in the night, the silih- 
r is informed of it, and he instantly acquaints the kizlar- 
4, who enters the harem, goes straight to the sultan’s 
-ehamber, and announces the event to the five maids 

‘no keep watch during the night. One of these puts on a 
turban, enters the sultan’s chamber, approaches the 

d, and if he be asleep, gently chafes his feet till he awake. 
€ sultan immediately proceeds with his retinue to the 
“Ace where the fire has broken out,-and where his minis- 
‘TS also mect him. Fires are extremely frequent and de- 
uetive, yet the inhabitants of Constantinople and the 
umes are prohibited to build their houses of stone; a 
ohibition Which is said to have been originally a sort of 
| Seaution on the part of the sultans against the janizaries 
mS In cases of revolt, any solid building to intrench 
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themselves in. 
the principal members of his household, 
ceed to his public ministers. 

All the pashas of three tails, who are governors of pro- 
vinees, bear the title of vizir; but the governor of the 
capital bears the title of supreme vizir, or viziri-aazam, 
and various other exclusive titles, as veliki-mutlak, or ab- 
solute lieutenant ; sahib-devlet, or possessor of the govern- 
ment; and sahib-muhove, or keeper of the imperial seal. 
It is to him that the grand admiral and the governors of 
provinces address their official reports ; and, after having 
read them, he writes with red ink, on the margin of each, 
an abridgment of its eontents, with his opinion, and sends 
them to the sultan by an officer called telhitzy. All the 
affairs of the empire, both foreign and domestic, must come 
under his notice. In time of war he commands the grand 
army, and all the other commanders are under his orders. 
He is also the supreme judge in both criminal and civil 
affairs, and his avz-odassi, or court of justice, is without ap- 
peal. Every Wednesday and Friday, assisted by the two 
kadi-askers of Roum-ili and Ana-doli, he hears appeals from 
the Istambol-effendi, or master of the city police, and from 
the three mollas or judges of Galata, Eyoub, and Scutari, 
three suburbs of Censtantinople. On Tuesdays, Fridays, 
and Saturdays, he sits alone in judgment on eriminal eases ; 
and his sentence can be annulled only by his successor. He 
is also the supreme chief of the police of the metropolis, 
and frequently changes his dress and explores the streets, 
attended by some of the officers of his court, and a train of 
executioners. Woe then to the man who may be caught in 
the act of offending, or who may i any way displease him. 
The grand vizirs have indeed a maxim worthy of them- 
selves. ‘They say that “the word government, in its pro- 
per sensc, means punishment.” There have been times 
when the grand vizirs were worthy of their high dignity, 
but in general the case is very different. As their career 
is almost always terminated by the loss of their heads, or 
at least by banishment and confiscation of their property, 
the ministers of the Porte, and the silih-dar, avoid the dan- 
gerous post, and, if they have any influence, select one of 
the pashas of three tails, and by their intrigues facilitate his 
promotion to the office of supreme vizir. Most of these 
pashas are originally household officers, who, after having 
served grand vizirs, grand admirals, and governors of pro- 
vinces as their pages, and then as their lieutenants or thcir 
treasurers, obtain, under the auspices of their masters, the 
title of kapudzi-bashy, ehamberlain, or selaheuhori-shet- 
wiyari, master of the horse to the sultan, are afterwards 
appointed governors of provinees of the second rank, and 
at last governors of the first rank, or pashas of two tails, 
and pashas of three tails. This office was abolished by the 
late Sultan Mahmoud in 1838, but has been restored by his 
suceessor. 

Next to the grand vizir is the kethkudai-sadri-ali, or 
lieutenant of the sublime post of the grand vizirat, whose 
functions correspond to those of minister of the interior. 
All the qualification that is required of him is a superficial 
knowledge of the Arabian and the Persian languages, that 
he may be able to read the reports of the governors of pro- 
vinces, and the petitions, which he afterwards presents to 
the grand vizir. ‘The applications from inhabitants of the 
capital he merely looks over, and then refers them to the 
official department to which they belong, aceording to their 
subject. The next officer is the reis-effendi, or reis-ul- 
kioutab, minister of foreign affairs, to which he is too often 
a stranger in every sense of the word, being ignorant alike 
of history, geography, statistics, forms of government, di- 
plomacy, the interests and relations of foreign states, and 
even of any of the languages of Europe. The minister of 
finance bears the title of defterdari-chikki-evvel, or keeper 
of the register of the first division of the exchequer. This 
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and, in order to show their master that they had put his § 
maritime possessions in order, they have decorated the 
ging of their ship, on returning to the capital, with 
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Statistics. department is divided into various offices ; such as that. of 
\—~-—~” confiscated property, and of the property of persons dying 
without heirs; that of debts to the state ; and that of the 


piscopos, in which the berats or diplomas of the Greek pa- 
triarchs, archbishops, and bishops, are drawn out. Thein- 
tendant of the great custom-house, and of those of Galata, 
of the snuff and tobacco. custom-house, the receiver-gene- 
ral of the haradz, or capitation tax on infidel subjects, and 
many others, are also under the minister of finance. Per- 
sons are frequently appointed to this important office who 
are ignorant of even the first four rules of arithmetic. If 
he be an easy man, the clerks and the chicfs of office, in 
order to be sheltered by his credit and protection, give him 
part of what they steal from the state. If, on the contrary, 
he is not a man to be duped, he plays with his subalterns the 
part of the lion in the fable, and cnriches himself at the 
expense of the state, exhibiting at the end of the year an 
enormous dcficit, which is supplied by anticipating the re- 
venues of the next year, and so on, till his wealth again re- 
turn to the sultan by his death or confiscation. ‘These de- 
ficiencics of the treasury have at times occasioned so much 
embarrassment and distress, that, in order to provide for 
the urgent expenses of the state, more than ordinary re- 
course has been had to confiseations, and the government 
has seized all the property of condemned persons, without 
paying their creditors. ‘The ministry of war is divided into 
several intendancies. ‘There is the tophane-naziry, or in- 
tendant of the cannon foundry; the barut-khané-naziry, or 
intendant of the powder-mills; the khoumbara-naziry, or 
intendant of projectiles ; and the dzebe-khané-naziry, or in- 
tendant of the ammunition. All these ministers make re- 
ports to the grand vizir, who presents them to the sultan. 
Affairs of such great importance as these, and which re- 
quire precise and detailed knowledge, are, like every thing 
else, intrusted to ignorant people, whose reports are revis- 
ed by one more ignorant, and decided upon by the sultan, 
who is usually the most ignorant of all. ‘The tersané-em- 
anety, or ministry of the marine, superintends the revenues 
of the admiralty, the purchase and provision of all that is 
necessary for the building and equipment.of ships of war, 
and the payment of the naval ofiicers and seamen. It is 
nevertheless almost always intrusted to persons who have 
not the slightest idea of affairs so complicated as those of the 
marine. The revenues are received by the clerks, the ter- 
sané-capudani-emini or directing minister, and the derya 
or grand admiral. ‘This last-mentioned officer, who is usu- 
ally styled the capitan or capudan pasha, is of very high 
rank and importance in the state; but, unfortunately for 
the successful performance of his duties, he is usually a per- 
son utterly ignorant of seamanship and naval tactics. ‘The 
most favourcd dignitaries of the palace have aspired to and 
obtained this lucrative and brilliant post. ‘The late sultan 
Selim’s first page, Hussein Pasha, was raised to it. ‘The 
admiral chosen to oppose Sir John Duckworth’s passage to 
Constantinople in 1806, was the mirahovi-ewal, or master 
of the horse, and he was succeeded by Hassan, the kassab- 
bashy, or chief butcher. Several bostandji-bashy, or cap- 
tains of the palace guard, have also been appointed, it being 
supposed, that as they steer the snltan’s caique on the 
Bosphorus, they are thereby qualificd to direct the opera- 
tions of fleets. Even men brought up in the interior of 
Asia Minor and Syria, and who have nevcr seen the sea, 
have been promoted to this post, and have even been as- 
sisted up the ladder of the flag-ship, for fear they-should 
fall into the water. These admirals used to sail every year 
from Constantinople with a part of the fleet, to visit the 
islands of the Archipelago, which were undcr their special 
government. In their progress they used to spread -aiarm 
and desolation, plundering and annoying the inhabitants ;: 


1 ‘Thisword is:spelled pacha‘in French, and is merely a new-fashioned form of the old and familiar word bashaw. 


hanging bodies of some unfortunate islanders. The 
cers under him are, like himself, unfit for their duties, 
follow his example in committing all sorts of atrocities, 
riving their principal emoluments from extortion and raping, 
The grand admiral is obliged, when he is at Constantino: 
ple, to appear every Friday in state at the palace, and a) 
homage to the grand vizir, whom he aeknowledges as his 
supcrior ; but the latter, in his turn, when the admiral a 
proaches making a profound bow, and advancing to kiss 
the hem of his pelisse, draws back his robe with haste, and 
salutes him in the same manner, with a bow to the ground, 

Various changes, however, have been made by the late 
Sultan Mahmoud and his successor, and our preceding ae. 
count will better apply to things as they were than to 
things as they are; for Mahmoud thoroughly reformed 
his household, abolished all sorts of uscless offiees, and’ 
carried his retrenchments of expenditure to the most rae 
dical limits. At the beginning of the present year, the 
principal officers of government were, |. the sheikh-ul- 
islam, head of the clergy: 2. the grand vizir: 3. the two 
kadi-askers of Ronm-ili and Ana-doli: 4. the ministers of 
the first class, namely, the ministcr of war and commander- 
in-chief of all the regular troops; the seraskier, or com- 
mander-in-chief of the troops in Ana-doli; the eapudan 
pasha, or high adniiral; the minister of commeree ; the cap. 
tain of the guard.; the minister of finance; the minister of 
foreign affairs (formerly reis-effendi) ; the chaouseh-baschi, 
executor of the judgments of the divan ; the chief physician; 
and the president of the board of health: 5. ministers of the 
second class, namely, the secretary of state; the treasurer 
of the sultan’s income; the beilikschi-effendi, assistant to 
the reis-effendi in the executive department of his office; 
the master of the ceremonies; the director of the wakufs, 
or charitable institutions; the interpreter of the Porte; and 
the director of the customs. ‘The council of ministers is 
called the divan, from the circumstance of their meeting in 
a certain room of the palace, which has no other furniture 
than a divan, or wooden bench, along the wall, about three 
feet high, covered with cushions. It is here that laws are 
made, suits decided, firmans issued, troops paid, and the re- 
presentatives of sovereigns prepared to be introduced to the 
augnst presenee of the sultan. The imperial eourt itself is 
usually called by Europeans, in French phraseology, the Su- 
blime Porte, a name which it derives from the Bab-huma- 
youn, the principal port or gate of the outer wall of the pa- 
lace, from which the imperial ediets are dated. 

For administrative purposcs the empire is divided into 
provinces called eyalets ; the larger of which are governed 
by pashas of three tails, with the official title of vizir ; and 


the smaller by pashas of two tails, with the title of miiti- 
miran. ‘The eyalcts are subdivided into distriets, ealled 


livas or sandjaks, each under the charge of a pasha of one 
tail, with the title of miri-liva, or sandjak-bey; the sitte 
and towns are governed by mutselims. The provinces are 
usually called pashalics by Europeans ; pasha,! however, i 
not an official title, but is merely a personal honout, Tike 
knighthood in Enrope, conferred by the sultan. There are 
three ranks of pashas, the first or highest of whielt has the 
privilege of bearing a standard with three horse-tails; the 
seeond, of two; and the third, or lowest rank, of one. Un- 
der the old system, the pasha was invested with the full 
powers of absolute government within his provinee. 
power was united in his person; he was the chief of bot 
the military and the financial departments. of the polices 
and of criminal justice; he had the power of life and death, 
of making peace and war ; in short, of doing what he pleas: 
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tit ed, s¢ Jong as he could purchase and secure the favour of 
—~ the sultan and bis ministers. The provinces were indecd 
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are divided into ten classes or degrees, from the frst of Statistics. 
which only arc chesen the supreme magistrates of the state. “~~ 


sold to the highest bidder, and the successful candidate was 
sent to his province with full powcrs to make the people 
disgorge as much of their money as force and cunning could 
squeeze out of them. The ii orte reccived the stipulated 
sum from its nominee, without inqnirmg lrow it was pro- 
eured; and to such a pitch was the tyranny of the pashas 
earried, that many districts offered the sultan to pay direct- 
ly into his treasury morc than three times the nominal sum 
demanded of them as taxes, provided the money might be 
collected by an officcr totally distinct from the pasha. At 
length Sultan Mahmoud, m the course of his reforms, or- 
dered that with each pasha should be associated an officer 
charged with the collection of the imposts, independently 
of the pasha; but whether from a difficulty of finding per- 
sons qualified for such an office, or from other causes, this 
order had never been carried into effect up to July 1834, 
when Marshal Marmont, dukc of Ragusa, was at Constan- 
_tinople; and the cupidity and injustice of the pashas and 
| mutselims, the marshal statcs, were never greater than 
at that time. We learn also from the sultan’s hatti-sheriff, 
‘issued in November 1839, that the venal concession of 
offices then still subsisted ; that the civil and local admini- 
stration of each region was still, at that time, delivcred up 
to the arbitrary will of one man; and that the people still 
had no security for person or property. Yet we are told 
‘by an anonymous writcr in 1838, that this state of things 
had already bcen very gencrally altcred; that the pasha 
i then a salaried military and civil officer, without the 
power of life and death, and personally uninterested in the 
revenucs of his province ; that a treasurer from the Porte 
then received directly from the communes the amount of 
their contributions. The result is stated to be highly gra- 
tifying, the people contributing a fixcd and a higher sum 
to the state than the former nominal one, but in reality 
much less than what the pashas used to extort from them. 
The imperial treasury is stated to have greatly improved in 
its reeeipts, the subjects paying less, while the government 
receives more.! So littlc are writers on Turkey to be trustcd. 
! ‘The Osmanlee are all Mahommedans, and Islam is the re- 
*“ligion of the state ; but all other religions are frecly tolerat- 
ed, and with their profcssors the Osmanlce live in the ut- 
ost harmony. Doth the law and the religion being found- 
don the same common basis, the Koran, the clergy and 
the lawyers form but a single ordcr, divided however into 
ki classes, the ministers of religion and the ministers of 
justice ; for the prayers and ablutions prescribed by the 
Koran are so numerous and so frequent, that the ministers 
of religion could never find Icisure to execute the office of 
judge; they form therefore a scparate class, leaving the 
Iministration of justicc to the cadis. Every Osmanlee is 
entitled to become a member of this body, but he must first 
receive a suitable education. After a few years’ study, and 
™ examination of his capabilitics, the candidate may be 
dmitted to the service of a mosque ; but having oncc cn- 
tered upon the sacerdotal office, his career is closed, and no 
turther promotion awaits him. ‘Thosc who aspire to higher 
Penours continue their studics for a longer time, and, after 
everal examinations, obtain the rank of mulazim, which en- 
itles them to hold the office of deputy to a cadi or judge. 
If their ambition urges them still farther, and they wish to 
“obtain the degree of muderis or doctor, their noviciate must 
be continued seven years longer, and they undergo a final 
/©Xamination in presence of the muiti. The title of mu- 
f THs being onee conferred, the first dignities of the magi- 
Stracy lie open to their hopes. The classification, how- 
oe does not end here ; the muderises of Constantinople 


This exact organization gives to the clerical body a firm 
coherence, which makcs it the most solid part of the Otto- 
man institutions. Its nnity is secured by the controlling 
authority of its head, the grand mufti, or sheikh-ul-islam, 
from whom depend all the appointments to its various ranks 
and offices, while the membcrs have all a common mterest 
in maintaining its privileges. Of all the officcs in the state, 
that of grand mufti, or sheikh-ul-islam (head of the faith), 
is alone held for life. He is the oracle of the law, and the 
representative of the khalif or sultan in his spiritnal capaci- 
ty ; and as all new laws, and even the question of peace and 
war, must await his sanction, he thus participates in the le-~ 
gislative power of the sovereign, and interferes with all the 
movements of the government. The privileges common to 
all the members are exemptions from taxes and arbitrary 
imposts, arbitrary confiscation, and the punishment of 
death. They are sufficiently enlightened to understand their 
interests ; the prerogatives on which they depend are of the 
most solid and important nature ; their chiefs are bound to 
them by the strongest ties, or are proved by long novitiate 
or repeatcd trials; they unitc the firmness of an aristocracy 
to the spirit of a profession; in fine, their influence has na- 
turally such a good foundation, and is so artfully fortified, 
that it would be extremely difficult to overturn it. Butall the 
advantages which result from their combination are exclu- 
sively their own; they cannot resist the arbitrary violence 
of the sultan, but they can impcde the alterations of the 
law. Their power is founded on the false principles which 
would arrest the progress of civilization, and they are the 
natural supporters of the present state of things. In the 
Ottoman cmpire there is nothing of a solid construction, 
except this bulwark against innovation. It is difficult to re- 
form law and religion, even when taken separately ; but 
when united, they offer an inert, or cven an active resist- 
ance, suilicient to baffle the strongest efforts of the best-in- 
tentioned despot. The whole body is termed the Ulema. 
To give, however, a precise idea of this important body, 
we should begin with the students, who are called sukhte 
(vulgarly pronounced sokhta, or the scorched), because it is 
supposed that they burn with a zeal for knowledge. There 
are schools or colleges, named medreses, established in all 
the imperial mosques in Constantinople, Adrianople, and 
Erusa. ‘The pupils first study grammar, and then Arabic 
and Persian poetry, and rhetoric. When considerably ad- 
vanced in the Arabic language, they apply themselves to 
the rcading of the Koran, the commentaries upon it, and 
the books which treat of the civil law. Finally, they study 
logic, natural philosophy, and metaphysics, in old Arabic 
works. Totally neglecting mathematics, they also study 
judicial astrology, as the most sublime branch of human 
knowledge. Sueh is the sum of information possessed by 
the sukhtes. ‘They arc chiefly from Syria and Asia Minor, 
very few being from European Turkey. They are the 
most savage, thc most fanatical, the most turbulent, and 
the worst subjects, among the Turks. Their number also 
is so considerable, that Constantinople alone contains above 
10,000 of them. ‘They perform, in their clerical quality, 
the services of the mosques; their daily sustenance is re- 
gularly furnished out of the revenues of these temples ; 
and they are lodged in the numerous cells annexed to 
them. But as most of them are poor and unprotected, it 
is very seldom, and only when at an advanced age, that 
any of them attain the chief clerical dignities. The student 
who has ncither patronage nor distinguished talent to carry 
him through the ten degrecs of muderis or doctorship, which 
lead to the higher dignities of the law, aspires only to inferiar 
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Statistics. offices; and the greater number of them reach only the 
=~ rank of simple cadis or judges of Naib, or subdclegates of 


the judges in the towns and villages. Riches, birth, and 
patronage, the powerful instruments of worldly advance 

ment, exercise their usual inflzence in this bedy. The 
first step of promotion is, when, after many previous trials, 
the student is inscribed in the list of those who aspire to 
legal offices, and as such, upon the mutfti’s verbal intima- 
tion, called ishviet aliyah (the high wink), obtains a writ- 
ten document from the supreme judge, denominated mula- 
simet gayadi (the writing of reversion). Next, if the mula- 
sim acquit himsclf well in the prescribed trials, he obtains 
a medrese of the lowest income, and afterwards advances, 
by regular gradation, to the highest rank of the medreses, 
that of the suleimaniych, and then the eldest among them 
are promoted to the rank of mahrijmolla, or superior judges. 
These posts of mahrejmolla are eight in number, namely, 
those of Galata and Eyoub, suburbs of Constantinople, 
Scutari, Smyrna, Salonika, Larissa, Haleb, and Jerusalem. 
Their function however lasts only a lunar year, when they 
are succeeded by others. The next step of promotion by 
seniority is to the four superior mollaships of Adrianople, 
Brusa, Damascus, and Cairo; the next to the two titular 
mollaships of Mecca and Medina; and one is further 
promoted to the rank of Istambol-cffendi, or master of the 
police of Constantinople. The next step from this rank 
is to that of kadi-asker of Ana-doli, and then to that of kadi- 
asker of Roum-ili or European Turkey, aud finally to the 
supreme rank of grand mufti. The grand mufti and the 
two kadi-askers always reside at Constantinople. Another 
of the members of the ulema is the nakib-ul-eshraf, or 
chief of the emirs. There are also four whose function 
is within the sultan’s palace. 

Before a simple sukhte can arrive at the high dignities 
of kazi-asker and grand mutti, a period of twenty-five years 
must clapse; but the great ulema, vizir, and other officers, 
abusing their power and influence, procure for their children 
from their birth the honorary title of muderis, and after- 
wards of the other degrees of otfice, without their ever iill- 
ing them. 

The law being, as we have said, but an extension of the 
religion, the whole civil code of ‘Turkey is founded on 
the Koran, and the cdifice is completed by dialectic sub- 
tilty. Where sacred texts Sre wantiug, traditionary tales, 
cr constructions put upon the silence of the prophet, 
supply their place, and the involuntary frandulence of in- 
genious reasoning pervades the whole. Neither are the 
inherent vices of the code corrected by the manner of its 
administration. 

Besides the chain of the ulema, there is yet another per- 
fectly distinct chain of clerical personages, that of the shekhs. 
This title is borne by the grand mutti, who is the sheikh- 
ul-islam, and under him by the superiors of monasteries, 
and the wais, or preachers at the impcrial mosques. The 
sheikhs of monasteries, however, have no graduated course 
of advancement ; but the sheikhs of the imperial mosques 
have, like the chain cf the ulema, an actual course of ad- 
vancement according to the ranks of their respective 
mosques. ‘There are at present twenty mosques in Con- 
stantinople which bear the title of Aumayoun (imperial) ; 
and of these, four were built by the late Sultan Mah- 
mound. 

The whole system of internal administration in Turkey was 
directed to the accumulation of money, and the avarice of 
the sovereign was diffused through all his officers. Before 
November 1839, every office was sold, with an understand- 
ing that the purchaser might use any means to reimburse 
himself. Corruption pervades every department of the state, 
civil, legal, and ecclesiastical ; and nnder its baneful influ- 
ence the provinces have becn made deserts, and the em- 
pire brought to the verge of ruin. The late Sultan Mah- 
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mound, indeed, made many vigorous efforts to reform ; 
and his successor Abd-ul-mesjid (servant of the mr 
has issued a hatti-sheriff, published 3d November 
promising to scek, by new institutions, to procure 
provinces of the empire the benefits of a good a 
tration. These institutions relate principally to th 
jects; first, guarantees for the security ef honour ; 
property ; second, a regular mode of fixing and 
taxes; third, a regular mode of levying soldiers, an 
the duration of their service. This edict has been 
pously called the Magna Charta of Turkey ; but sue 
seated corruption and abuses as we have described ar 
to be cured by edicts. 
‘The revenues of the state are raised: by a variety of } 
posts; but as the government publishes no account 
jiave no means of stating correctly the amount that 
the imperial treasury. The Christians and Jews are 
jected to a haradz or poll-tax, and other vexatious i 
from which the Moslem population are exempt ; hut 
the latter the burdens are sufficiently heavy. Theag 
turists, besides tithes, the merchant, besides enormous 
tom-house duties, the artisans and workmen, beside 
they contribute to their respective corporations, ares 
ed to innumerable vexatious impositions. In the sim 
stitutions transmitted by the Arabs to the Turks 
have formed the safeguard of the empire against ir 
abuse and foreign encroachment, direct taxation 
essential clement. With the exception of the cs 
tax levied on tlie rayahs, or infidel subjects, in lieu of m 
service, the whole regular revenue of the empire usedt 
derived from the mr?, a sort of property-tax (or rath 
land-rents of the country, of which the sultan is th 
proprietor, the people having only the usufraet), as 
and levied, not by any acts of the central governme! 
by each community within itself. A certain sum w 
as the contribution of every village or distriet, propo 
to its means; and each member of that district 
share acccrding to a rate assessed by the municipal 
cil. When however Mohammed II. introduced the 
tem of farming the revenue, he subverted the functi 
these municipal councillors. They retained their 
and title of ayan, but had no longer any control over the 
pashas, who had purchased their places, and thereby be- 
comc owners or farmers of the revenue. Previously, 8 
D’Ohsson, they were members of the provincial ¢ 
advise in the administration, and could interpose 
fluence against oppression. These municipalities s 
and are acknowledged by the govcrninent, but their 
is more silent and limited; yet it is principally to 
that Turkey is indebted for the preservation of i 
organization and erder amidst so many misfortu 
under such a long continuance of misrule. Indiree 
have also been introduced, corresponding to our exe 
customs; and certain duties are now levied wpon t 
port and import, the transit, and the sale of mercli 
The revenue, compared with that of former perl 
reduced by the loss of Greece, Moldavia, Wallac 
via, Bosnia, Egypt, and Candia, all of whieh B 
come more or less independent; while Albania, b 
Erzroum, Kars, and Akhalzikh, paid little or not 1 
many years, owing to the coniplete disorganization 
government in these provinces. On the other ha 
regular expenditure for the army, the navy, and the 
branches of government, has been gradually increas 
it has more tlian doubled; yet there is ground for 
ing, not only that the revenues fully meet that 
ture, but that there is actually a surplus. 
The celebrated corps of janizaries was formed at 
slaves and captives, but its ranks soon became fil 
the bravest of the Osmanlee; and as a military broth 
affords some chance of protection from arbitrary | 
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«all crowded to the muster-roll of the janizaries. _ The mul- 
itudes, however, of which the order at last consisted, were 
ot all subjeeted to military discipline, and. only served to 
‘lH the empire with turbulence and confusion, without in- 
reasing its strength. ‘The number of janizaries enrolled 
t the close of last century was about 400,000; pay was 
ssued for 60,000, but not morc than 25,000 men could at 
ny time be mustered during the Russian wars. The corps 
as originally formed as a proteetion to the sultan against 
is powerfiil subjects, military or feudatory chieftains; but 
sey soon became corrupted, and the danger of a pam- 
ered and licentious soldiery was speedily felt. Bajazet II, 
ithin a century and a half after they originated, formed a 
an for their destruction ; and Murad IV. destroyed great 
ambers of them, without howevcr exterminating the corps. 
elim III. forhade the recruiting of them, and this cost 
m his life. The suppression of the janizaries became at 
st essential to the security of the sovereign and thc state; 
id by one deadly blow, dealt by the late Sultan Mah- 
oud, that haughty soldiery, to whose predecessors the em- 
fre owed the largest share of its extent and glory, was 
tally extinguished in 1826. 
A sense of their declining strength has induced the sul- 
ns, since the beginning of last century, to aim at intro- 
icing some military reforms, and to endeavour, by the 
‘loption of European tactics, to retrieve the tarnished 
ory of their arms ; but with small success, till the reign of 
‘e late energetic Sultan Mahmoud. After the destrue- 
on of the janizaries, he detcrmined that the nizam-jedid, 
_ new military force, should adopt the European dress 
_d tactics. He however found his Moslem subjects so 
/pugnant to these innovations, that he was obliged to 
‘rol only very young men, whiose prejudices could not be 
ry deeply rooted, and mercly retained a small number of 
‘1 soldiers to incorporate with the new levies, which were 
ised by conscription, mostly in Ana-doli. The French 
‘stem of tactics was the one selected for the infantry, and 
i. officers were appointed to be their instruetors; but 
ough the soldiers possess zeal, diligence, and habits of 
{eat attention, when under instruction, their instructors 
‘ve hitherto failed in forming them into an efficient army. 
deir offieers are selected and promoted in the samc way 
the officers of the civil and legal departments ; and in- 
peteut persons are still appointed to the most responsible 
‘uations. 
An important part of the army used to consist of the 
‘this furnished by the timariots, or great feudal proprie- 
\s of lands in Ana-doli, in time of war, to the amount of 
‘out 20,000 good cavalry ; but Sultan Mahmoud destroyed 
ese fiefs, and the cavalry soldiers arc now levied, like the 
!antry, by conscription ; and the French system has been 
‘opted for their instruction. The horses are strong and 
“ive, and, though not large, they have more bone than 
vab horses, and are admirably calculated for light cavalry. 
1e riders are armed with swords and lances, and are gene- 
y finer men than the infantry. ‘The artillery are how- 
ter the best soldicrs in the army, and work their guns 
1th great dexterity. The soldiers, Marshal Marmont states, 
> better fed than any other troops in Europe ; their maga- 
res are filled with stores, and the regiments have large 
‘etves; their pay is twenty piastres a month, the whole 
‘which they receive ; and, in short, every thing has been 
{ne that could promote the comfort of the soldier. Their 
“truction is carried on in a mild and explanatory manner; 
tshness is indeed unnecessary, as the men are naturally 
lerly and well disposed, and show great anxiety to ac- 
ae a knowledge of thcir duties. Owing to their habits 
| Sobriety, offences against discipline are infrequent. For 
pall onehces the soldiers are liahlc to be caned; and for 
‘se of a grave’ nature they are subject to the same pu- 


shment that would be inflicted on civilians. At the com- 
ke xX. 
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mencement of the present year (1840) the force of the Statistics. 
army was estimated to consist of 94,000 infantry and artil- --~—~ 


lery ; 25,000 regular, and 100,000 irregular, cavalry. 


The Osmanlce have never bcen a maritime people, ot Navy. 


paid any attention to the art of navigation. Their military 
navy, after its triumphs in the fifteenth century, was long 
neglected; but at last, into this department, as iuto every 
other, the Sultan Mahmoud infused his energy, and suc- 
ceeded in creating a very respectable fleet, which he left 
to his suceessor. At the epoch of his death, however, the 
capudan pasha carricd off the fleet, then at sea, and deli- 
vered it up to the pasha of Egypt. At the commencement 
of the present year, 1840, the numbcr of ships, including, 
we presume, those at Alexandria, was reckoned to be ten 
sail of the line in serviceable order, and five unrigged ; ten 
frigates on service, one in dock, and four unrigged; and 
three stcam-ships, hesides several corvettes and other smaller 
vessels. Before the Greek insurrection, the fleet was manned 
by the Greeks of the Archipelago; and their pay was fur- 
nished by the Greek nation. The patriarch of Constanti- 
nople was empowered by an express order of government 
to impose the requisite sum, called mellahiye, or the sailors’ 
pay, on the Greek inhabitants of the capital, and, through 
their archbishops and bishops, upon those of the provinces. 
But the fleet is now manned by landsmen trained in har- 
bour, and commanded hy officers ignorant alike of seaman- 
ship and of naval tactics. It is only an cxpensive toy. 


There is no nation morc passionately attached to litera- Literature 
ture than the Osmanlee; and from the earliest periods of and science 


their history they have devoted themselves to its cultiva- 
tion. Their dialect is the most polished of all the Turkish 
idioms; rich, dignified, and melodious. In delicacyand nicety 
of expression it is not perhaps surpassed by any language ; 
and in grandeur, beauty, and elegance, it is almost uncqual- 
led. In the department of polite literature they do not 
yield the palm of superiority to any nation. In poetry they 
display great genius and taste ; all classes are its ardent ad- 
mirers ; and to so great a degree has the love of poetic com- 
position been carried, that there is no class of society which 
has not contributed towards it. The ladies, the sultan, his 
ministers, doctors, soldiers, all have devoted theniselves to 
the cultivation of poetry; and the divans, or poetical col- 
lections of above six hundred authors, are existing evidences 
of the taste of the Osmanlee for the productions of the 
muse. In the kindred department of the drama, they are 
however sadly deficient, for thcy have no theatres; nor 
have they opportunities of cultivating oratory. In philoso- 
phy they have all the speculative knowledge of which 
the Greeks and the Arabs were masters. In moral phi- 
losophy, and in the sciences of government and political 
economy, they are said to excel; which is the more sur- 
prising, as our ideas of the Turks and their polity would 
lead us to a very different conclusion. In history they pos- 
sess several good works, particularly those of the early periods 
of the empire. There has been also a regular series of im- 
perial historiographers; but, generally speaking, of all the 
branches cf knowledge, history and geography are the most 
neglected by the Osmanlee. From thc earliest periods, they 
possessed the best masters of astronomy; and they have a 
multitude of astronomical works, many of which display 
great science. In many of the mosques of Constantinople 
are to be found solar quadrants, fitted for taking obser- 
vations; and _ astrolabes, telescopes, and other instruments 
of their own manufacture, some of them extremely well con- 
structed, are in frequent usc. Geometry, algebra, and 
arithmetic, are considered among the necessary acquire- 
ments of a man of education ; and a course of thesc sciences 
forms a portion of the studies of their schools. In the sci- 
ence of numbers their proficiency is very great, and the 
facility with which thcir calculations are performed has been 
frequently observed. On these subjects they ru many 
34H 


tatistics. excellent works. : 
—~-— numerous, but their speculative and metaphysical writings 
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Their philosophical productions are very 


are similar to those which issued from the schools of Europe 
during the reign of the Aristotélian: philosophy; and it 
must be admitted, the philosophy of Bacon and Newton 
has not yet shed its light over the’ Ottoman empire; in 
every department of practical’science, and of its application 
to the arts, they still remain extremely ignorant. Their 
moral philosophy is, however, 'a science on which they seem 
to have bestowed their best energies; it is the snbject of 
many excellent and valuable treatises. ‘Their mode of con- 
veying the principles of morals, by means of imaginative 
discourses and apologues, adds great force and beauty to 
the sentiments; and strewing the path of knowledge with 
flowers, renders the acquisition’ of it at once agreeable and 
impressive. The only foreign languages, however, which 
they study are the Persie and the Arabic, and many Turks 
are authors of Persian and Arabic works. Only two cen- 
turies ago the literature of Turkey surpassed that of Eu- 
rope; and it was from a Turk that D’Alembert took the 
idea of the Encyclopédie ; but unfortunately the want of the 
press has kept them stationary, while, by its aid, Europe has 
been making rapid strides in both literature and science. 
A Turkish printing press was for the first time established 
at Constantinople in 1726; in the course of fourteen years 
it published three-and-twenty volumes, and then ceased. 
After an interval of more than forty years, the experiment 
was repeated. During the reign of Selim III. printing be- 
came a part of the new order of things, and the establishment 
was fixed in the barracks of the new troops at Scutari; but 
when the revolution of 1807 broke out, the whole was te- 
dueed to ashes, and few of those connected with it escaped 
the fury of the janizarics. During this second period of its 
existence, not more than forty volumes issued from the press. 
It was, however, a third time restored by Sultan Mahmoud, 
and established at Constantinople itself, and has already 
issued a number of important works. It is, however, still 
a government undertaking, and no private individual or com- 
pany seems ever to have thought of introducing this useful 
art as a branch of trade. ‘The government now issucs a 
state gazette, with the title of Zakwimet- Tewaru (Register 
of Events), which is far richer in matter than the Monzteur 
Ottoman, a French weekly paper, also published at Constan- 
tinople. It appears weekly, and gives the most important 
information touching the reforms in the organization of the 
state and of the army ; the changes in governments, official 
situations, and the army list; the ships clearing inwards and 
outwards; and the current prices of goods; together with 
extracts from European newspapers, concerning the inci- 
dents in the policy of Europe. But in the art of bulletin 
rhetoric, and the puff style, the Register of Events, though 
edited by the imperial historiographer, surpasses all Euro- 
pean newspapers. 

Owing to the multitude of offices connected with the law 
and religion, which can be filled only by those who have 


been qualified by a regular course of study, the number of 


those who possess the requisite elementary aequirements is 
very great, and the means of education are most abundant. 
The schools divide themselves naturally into those for chil- 
dren, or A, B, C, schools (mekteb); the general instruction 
given at the mosques (dersi-aam) ; and in the colleges (ime- 
dreses); all of which have subsisted in the empire from its 
beginning, founded first at Nicaea, then at Brusa and Adria- 
nople, and afterwards by the conqueror at Constantinople, 
and having been regulated and increased to a considerable 
number under his suecessors, especially by Suleiman the 
Lawgiver. Inthe children’s schools, which abound in every 
corner of the city, the master (hoje) teaches spelling, read- 
ing, and the principles of grammar and religion. In the 
mosques, again, the pupils receive general, easily intelligi- 
ble, and popular instruction, upon philology and religion, 
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as is indicated by their title of dersi-aam, whieh mea 
neral instruction. The lecturers are not khojas, but 
ris (doctors or professors’) of a medrese or college. 
in the colleges, the students receive instruction in the 
and more difficult brauches of knowledge. These colle 
usually founded beside mosques, libraries, monuments) s 
sometimes unconnectedly, are presided over by a prof 
(muderis), which however may be better translated 
master, or head of the college, because he superinte 
only the course of instruction, but likewise the con 
the students who dwell in the medrese, as scholars | 
the foundation. Out of about five hundred such medteses 
existing throughout the empire, Constantinople alone po 
sesses three hundred. ‘The most celebrated are those fo 
ed by the conqueror Mohammed II. and by Suleiman the 
Great, in connection with their respective mosques. ma 
Islam all instruction is founded upon religion, and jurists 
are at once’ theologians and lawyers, it is natural that 
mosques should always have been the central points round 
which scientific institutions are grouped. Thus in the Con- 
stantinopolitan mosques are found united the learned insti- 
tutions, not only of general lectures and of the medreses, 
but also of libraries; and, finally, other three establishments 
for education, unconnected with the medreses, and specif- 
cally founded. These are the school of medicine attached 
to the Suleimaniyeh mosque, and the lecture-rooms of the 
Koran and of tradition. Sultan Mahmoud has reformed 
the medical school, and founded a nursery of physicians and 
a school of surgery, from which the military hospitals now 
established at Constantinople are to be supplied. He has 
also enlarged the school of engineers founded by Sultan 
Selim, and connected with it a school of architecture. He 
also instituted a naval college; several other educational 
institutions were also established in his reign, both byhim- — 
self and by private persons; but under the reign of his son, 
they seem to be falling to decay, and the old system seers 
to be again restored. In the mathematical sciences, and 
especially in those branches most immediately applicable to 
the art of war, more was done under Mahmioud’s reign than 
had been accomplished under all his predecessors; yet it 
cannot be affirmed that the present tendency of Ottoman 
literature is foreign or European. It can lose but little of 
its rigid stability, so long as the constitution of the ulema 
remains unaltered. 

At Constantinople there is a great number of public li- 
braries. D’Ohsson estimates them at thirty-five, others at 
fourteen or eighteen; but no works are arranged on the 
shelves, or ineluded in the catalogues, but sueh as are Writ- 
ten in the languages of Islam, namely, ‘Turkish, Arabic, 
and Persian. If any others exist, they are thrown asideas 
lumber, and left to decay; and it is believed, that witli duc di- 
ligence much classical literature might still be resened from 
the dusty chests of the serai. ‘There is no good reason for 
supposing that the library of the Palzologi was destroyed 
by the Ottoman conquerors. Mohammed II. was am at 
complished prince, the patron of letters, and versed, itis 
said, inthe Greek language. On the conquest of Constan- 
tinople, he immediately took possession of the imperial p2- 
lace ; why, then, should he destroy the library? Theres 
not only no account of its destruction, but there is posit? 
evidence of the existence of an immense quantity of manlr 
scripts in the Greek, Latin, and other foreign languages 
not indeed in the library, but in the store-rooms of # 
serai, where they perhaps remain shut wp in chests. 

Turkey is not a manufacturing country, and the P 
have no pretensions to compete with the science an@ tf ig 
tal of Britain ; but their fertile territory and happy ‘ mate 
enable them to supply many of the materials for 107 
inanufacture; and these and their other agricul a an 
ducts they are content to raise, and to receive whatever ¢ ‘ 
be supplied cheapest and best in return. There are neve! 
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excellent manufactured articles. The carpets of Anatolia 
requently combine economy and comfort in use, with ele- 
rance of pattern; while in the beauty and durability of 
he colour, they are only equalled by those of Persia, which 
urpass them in delicacy and costliness. : The Turks, how- 
«ver, have never attained the art of making woollen cloths, 
xcept of the coarsest kind; but other branches of manu- 
acture are shewn to be active in the country, from the 
yereased importation of cotton twist. The coarser and 
yore common articles of their manufacture, such as mus- 
ns, ginghams, handkerchiefs, cannot compete with those 
f England; but the finer fabrics of silk and cotton still 
yaintain the competition, and are likely to do so, from 
weir superior excellence, beauty, and durability. Silk 
cuffs are made at Constantinople and Salonika; the bra- 
iers and ironsmiths of Shumla have carried their art to 
reat perfection ; good steel is made at Bosna-Serai, Scu- 
iri, Karatova, and Constantinople ; and fire-arms at Se- 
uendria, Grabora, and other places. The grand com- 
fered principle of ‘Turkey is unlimited freedom of trade ; 
ad though the late Sultan Mahmoud, under evil influ- 
‘ce, endeavoured to enforce prohibitions on the export 
r import of certain articles, yet these prohibitions and 
|] monopolies have been again abolished, and the trade 
now only limited and restricted by the extent of the 
apply and the demand. The principal articles of ex- 
ort are, horses, beeves, and swine; tanned and raw hides ; 
ool, wine, tobacco, cotton ; currants, almonds, figs, dates, 
ad other fruits ; olive oil, wax, honey, opium, raw and spun 
lk, camlet, carpets, morocco leather, gall-nuts, valonia, 
sadder, gum-dragon, sponge, copper, alum, &c.; while, on 
ie other hand, they receive corn, and every sort of manu- 
uwtured and colonial produce. 
There has long been a commercial relation between Eng- 
ind and Turkey; and till a recent datc there cxisted in 
vondon a Turkey company, possessing the exclusive privi- 
‘ge of trading to the Levant; but the trade once carried 
a by the company had dwindled away, and the origin of 
ar present trade with Turkey is but of recent date. Be- 
we the last war betwecn Britain and Turkey in 1807, but 
vo or three British vessels proceeded annually to Corstan- 
nople with assorted cargoes. Of these, cotton goods 
‘med but a small proportion ; and very few also were sent 
> Smyrna. When Malta had become a depot for our trade 
ithe Mediterranean, the Greeks, imbued with an almost 
ituitive talent for commerce, began there to make pur- 
chases of British manufactures, and sent from thence every 
iniety of goods likely to suit the market, chicfly to Smyrna, 
om which the capital was supplied. An English merchant 
stablished a house at Constantinople in 1812, and for sc- 
eral years it had the whole command of the direct trade 
ith England. From that period Constantinople became 
rival mart with Smyrna, which it has at length completely 
iclipsed in the supply of British manufactures. The trade 
as gone on continually increasing ; and no country affords 
better field for commercial enterprise. Besides the Eng- 
‘sh houses, there are now upwards of seventy Greek houses 
“hich trade with England from Constantinople, besides a 
‘umber of Armenians and others, and most of the French, 
ustrian, and Italian merchants. About one fourtli of the 
ame number probably cxist at Smyrna, and there are se- 
eral at Salonika, and in the principal towns of Syria. Be- 
des English merchants and manufacturers engaged in 
Sness with Turkey, there are eight Greek houses in Lon- 
/9n, with two branches at Manchester ; four Armenian and 
>yrian, and one Anglo-Levant ; in all thirteen Levantine 
“Ms, each enjoying respectable or first-rate credit. The 
roportion of British produce and manufactures now sent 
0 Purkey is One twenty-fifth of the whole quantity cxport- 
Itis one fifth of that sent to the United States of 


to Holland, Italy, and Brazil respectively; it cxceeds by =~” 


one third the exports to Portugal and France; and the 
whole to Sweden, Norway, Denmark, Prussia, and Spain 
together ; it equals the amount to Russia, and nearly that 
of our North American colonies; it falls short little more 
than one third of our exports to the East and West Indies, 
and is double the amount to China. The trade is now prin- 
cipally carried on by native merchants and their commission- 
houscs or partners in England, and is shared with English 
houses ; and, consisting only of real transactions, and afford- 
ing no scope for speculation, it has been more steady and 
secure than that with any other country. Goods for Persia, 
however, form of late years the most valuable part of the 
shipments for Constantinople, which is not only in the direct 
road, but likewise offers great advantages from being an 
intermediate market. From Constantinople the goods for 
Persia are sent to Trebizond, and thence overland through 
Armenia. 

Previously to the convention of 16th August 1838, the 
only recognised duty on imports from Britain was three 
per cent. ; but other duties were subsequently levicd at and 
after the sale of the goods imported, in a manner as op- 
pressive as the duties themselves. By the convention of 
1838, the duty on imports is fixed at the same rate of three 
per cent.; and in lieu of all other and interior duties, one 
fixed duty of two per cent. is established, on payment of 
which all goods imported may be sold and resold, with- 
out further duty or restriction. With regard to exports, 
the only recognised duty was also three per cent.; but 
other duties, fluctuating in their nature, and enormous in 
amount, were levied, at the caprice of the authorities, on all 
articles of any value, and especially on valonia, silk, oils, 
and opium. By the convention of 1838, the duty on ex- 
ports to Britain is fixed at three per cent. ; all monopolies 
and prohibitions are abolished ; and instead of al] inland 
duties on goods to be exported, one fixed duty of nine per 
cent. is established. 

According to the last published returns, the number 
of vessels that entered the port of Constantinople in 
the years 1837 and 1838 was 3671 and 5625. The num- 
ber of British vessels in 1837 was 432, with a tonnage of 
86,253; and in 1838, vessels 419, tonnage 120,860. Of 
Ionian vessels the numbers were, in 1836, vessels 263, ton- 
nage 41,852; in 1838, vessels 308, tonnage 45,793. Of 
the vessels of other nations the following numbers are giv- 
en, without the tonnage, of which the British consuls have 
no account. In 1837, American 3, Austrian 732, Belgian 
4, Danish 2, Dutch 2, French 19, Greek 832, Neapolitan 
15, Prussian 5, Russian 555, Sardinian 793, Swedish Di; 
total 3671. In 1838, American 3, Austrian 811, Belgian 
15, Dutch 7, French 48, Greek 2228, N eapolitan 84, Rus- 
sian 570, Sardinian 866, Swedish 4, Tuscan 36; total 5572. 
Of Turkish vessels there was no account in either year ; 
and of the Greek the average tonnage is stated to be very 
small compared with the number of vessels, among which are 
included eraft of all kinds and of every size. The number of 
vessels that entered the port of Adrianople in 1837 was 7, 
of which 3 were British, 1 French, and 3 Greek ; the port 
of Salonika in 1837, 329, of which 5 were British, 3 Maltese, 
4 Ionian, 6 French, 15 Austrian, 2 Russian, 13 Sardinian, 
243 Greek, and 38 Turkish; the port of Smyrna in 1837, 
897, whereof British 110, Ionian 20, Maltese 4, American 
13, Austrian 145, Dutch 6, French 61, Greek 498, Rus- 
sian 17, Sardinian 18, Swedish 5, Turkish not known. The 
number of vessels that entered the port of Trebizond in 
1837 was 131, of which 31 were British, 73 Turkish, 19 
Austrian, 4 Russian, and 4 Greek; tonnage, 22,349; value 
of cargoes, L.1,145,471, whereof L.623,372 were those of 
the British vessels. 

See Foreign Review, vols. i. ii. iii. 1828, articles on Turkey 
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by a Constantinopolitan Greek; Foreign Quarterly Re- 
view, vol. ii. 1828, article Turkey; British and Foreign 
Review, vols. ii. iii. v. vii. 1836, 7, 8, articles on Turkey 
and Russia; Esquisses des Mceurs Turqucs au xix. siecle, 
par Grégoire Palaiologue, né 4 Constantinople, Paris, 1828 ; 
on the Geography and Geology of European Turkey, by 
Dr A. Boue, in the Edinburgh New Philosophical Jour- 
nal, vols. xxii. xxiii. xxiv.; Ainsworth’s Researches in 
Assyria, Babylonia, Chaldea, &c. 1838; various articles in 
the Journal of the Royal Geographical Society, London; Re- 


TURKI, a town of Hindustan, in the province of North | 


Bahar, pleasantly situatcd on the Bogmutty river, and for- 
merly possessed of a fort. Long. 85. E. Lat. 26. 16. N. 

TURKIN, a small town of Asiatic Russia, in the go- 
vernment of the Caucasus, on the Caspian, 140 miles 5. 
of Astracan. 

TURN-AGAIN, a low, flat, and swampy island in 
Torres Strait, about three miles in length. It is sur- 
rounded with reefs, and is overrun with mangroves. ° Long. 
140. 55. E. Lat. 9. 34. 8. 

Turn-aGAIN, Capé, on the east coast of New Zcaland, 
discovered by Captain Cook in 1769. Long. 177. 55. W. 
Lat. 40. 34. S. 

TURNHOUT, a city of the Netherlands, in the pro- 
vince of South Brabant. It is the capital of an arrondisse- 
ment, which extends over 518 square miles, is divided into 
six cantons and 48 communes, with 76,800 inhabitants. 
The city is in the district called the Campine, and is a 
place of active manufacturing industry, especially in pro- 
ducing thread-lace and linen goods of the best kind. It 
has, besides, several breweries, distillerics, bleacheries, and 
snuff-mills. The inhabitants are about 11,000. 

TURNING, the art of giving circular and other forms 
to objects, by making them revolve in various manners in 
a machine called a lathe, and applying cutting instruments 
so as to produce the form required; or by making the 
cutting instrument revolve, when the object to be operated 
upon is fixed. 

This art is of great antiquity, and is of immense import- 
ance to the practical mechanic. It embraces many varieties, 
requiring varied machinery for their proper performance, 
from the simple throwing wheel of the potter to the com- 
plicated and nearly automatic slide-lathe, in which, almost 
independent of manual dexterity, an indcfinite number of 
copies of an article cau be produccd with unerring ac- 
curacy. 

There is probably, in the range of mechanical opera- 
tion, none susceptible of greatcr accuracy than the art 
of turning, and there is none which has so much condu- 
ced to the improvement of our machinery. The extent 
of the applications of this art may be learned by the four fol- 
lowing conditions, which comprise the most important of its 
varieties. A knowledge of the manipulations no mere dec- 
scription can convey; and as, in the limits here assigned us, 
it would be impossible to describe all the varieties of the 
art, and the machines made use of, we shall content our- 
selves with such a selection as may appear to us to possess 
the greatest interest for the general reader. 

Ist. The article to be turned may be made to revolve 
round its own axis, and the cutting tool applied to its sur- 
face, so as to produce the requisite form, as in simple turn- 
ing, performed in the ordinary lathe used by cabinct-turners ; 
the more powerful lathe used for turning metal of large 
diameter ; and the sclf-acting slide-lathe. 

2d. The article may remain stationary, while the cutting 
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instrument either merely revolves, or, while revolving, has 
at the same time some cther motion given to it. 

3d. The article may be made to move in some curve de- 
rived from circular motion, and the cutting tool applied as 
before. 

4th. The article may be made to revolve, and at the same 
time to have a reciprocating motion im the direction of its 
axis, the cutting instrument being only applied, however, 
while the article is cither in the course of its forward or 
backward motion, but its application not continued through 
both ; and all these motions may be more or less combined, 
thus producing almost infinite variety. 

The self-acting slide-lathe being the most perfect of the ma- 
chines of the first class, we have preferred giving a drawing and 
description of it; from these, the other lathes referred to will be 
more easily understood than if we had described a less perfect 
machine. ‘The lathe, when of large size, is generally driven by 
steam or other power; but when small it is driven by a treadle 
put in motion by the foot of the workman. The treadle acts on 
a cranked axle, on which is fixed a fly-wheel; and a band from 
the fly-wheel passes over the ptlley of the mandril or spindle, to 
which the article to be turned is attached. ‘lhis is generally the 
arrangement of the common lathe, which differs from the slide. 
lathe only in wanting the slide and its moving apparatus, which 
we are about to describe, and has in place of it a siniple rest to 
work by hand. 

The following figures represent the slide-lathe as constructed 
by Messrs Whitworth & Company of Manchester, and exhibit 
certain contrivances which have been patented by these gentle- 
men. 


Fig. 1 is a front view; fig. 2 a view of the left-hand ” 
and fig. 3 a section across the lathe. ‘The same letters 1€% 


he same parts inall the figures. A A is a strong framing, which 
~ upports the bed of the lathe 3B B. At the left-hand extremity of 
he bed is fixed the head C C, and through steel bushes in the 
prights, or puppets as they are termed, the spindle or mandril 
\)works; the projecting right hand end of the mandril is screwed, 

9 that chucks and other apparatus for holding the work to be 
'nmed may be attached to it. One of these, the double driver, will 
ve found figured and described afterwards. In brackets projecting 
ackwards from the uprights another spindle E works. One of the 
rackets and the end of the spindle are seen in fig. 2. On the main 
'pindle D there is a conical pulley I", carrying a pinion on its smal- 
vrend; the pulley with its pinion turns on the spindle, but in- 
pendently of it. To the right of the pulley is a spur-wheel H, 
ved on the spindle; to this spur-wheel the pulley can be 
icked at pleasure, so as to be carried round along with it. On 
e spindle E is a spur-wheel G and a pinion, which cannot be 
ven in the drawing. ‘These are fitted respectively to gear with 
e spur wheel and pulley-pinion of the main spindle. Different 
aterials require to pass the cutting tool with different degrees 
‘rapidity, in order to be efficiently operated upon. Cast iron 
quires to revolve slowly, so that it may come in contact with 
‘ecutting tool at the rate of about 100 feet per minute ; wrought 
jn and steel about twice as quick; and brass is better cut at a 
higher velocity. Thus, it is required that provision be made 
| the lathe for altering the speed, independently of the velocity 
the prime mover. It is obvious, too, that the same material 
just require a change in the speed of the lathe, according to its 
(imeter, that a uniform rate of speed may be maintained by its 
irface. ‘This alteration in the velocity of the spindle or mandril 
aed by the pulley and wheels we have just described, in 
}2 following manner :—When the belt from the prime mover, act- 
‘;outhe pulley I’, causesit to revolve, if aslow motion be required, 
> pinion of the pulley is made to gear with the spur-wheel I 
(the spindle FE; and the pinion fixed on the same spindle gear- 
‘zinto the spur-wheel H of the main spindle D, causes it to 
ivolve with a motion slow as compared with the speed of the 
tiley. Ifa higher velocity be required, the wheel and pinion 
ithe spindle FE are put out of gear with the pinion and wheel of 
{> main spindle by sliding the spindle F a iittle to the left hand, 
id then locking together the pulley and spur-wheel H, so as to 
(use the main spindle to turn directly by the pulley. 

The face of the spur-wheel H has drawn on it agreat number of 
‘acentric circles. ‘he circumference of each circle is divided into 
(ual parts, and such numbers are chosen for the division as are mul- 
les of the greatest variety of measures; at each division of the 
(cles there is pierced a hole, into which a point is pressed by 
ring. By means of this apparatus, an object in the lathe can 
| e its surface divided into any number of equal parts. On the 
¢1 of the main spindle is fixed a pinion K, which, by the inter- 
jation of the stud-wheels and pinion L, drives the spur-whieel 
fixed on the end of a screw N, which extends along the whole 
'gth of the lathe, and is called the leading screw. The ends of 
t? leading screws and main spindle are made accurately of the 
*nesize, so that the wheels and pinions which have for differ- 
*; Purposes to be fixed on them may be exchangeable. On the 

it-hand side of the lathe ig seen the shifting-head or puppet 
Which is capable of being shifted along to any part of the bed, 
fixed there, and which carries the centre pin. This is adjusted 
"re nicely to its work by means of a screw turned by the 
1 el P, and it is fixed by the clamping screw Q. The slide-rest 
G sists of an upper and an under slide; the latter lies across the 
ii, and is moved along it lengthways by means of the leading 
few.” The upper slide can move at right angles to the under 
» and carries the cutting tools: the manner in which the 
8 are moved by the leading screw is, in this lathe, very in- 
lous. From the under slide there descends a short vertical 
*) Carrying on its lower extremity a peculiarly-formed 
on a, which is constantly in gear with the leading screw. 
Nee = leading screw is in motion and the pinion fixed, the 

erves as a nut or female screw, and the slide is moved 
8 the bed of the lathe to the right or to the left as the serew 
be turned. On the upper end of the vertical spindle there is 
q ms Fate wheel J: into this a pinion ¢ works, whose spindle 
Hine sabe, and has a handle d fixed to it. On the slide 
‘1 a * one or otherextremity of the bed ofthe lathe, it may 
ca “ t “! other by reversing the motion of the screw ; but 
+ peedily done by turning the handle d which turns the 

“, and so the slide is carried along very rapidly. 

“ae slide is moved across the bed of the lathe as follows : 
hdle — works into the mitred wheel of the vertical 
4 ie are on the end of a shaft f on whose other end is 
of a Meds, a this gears into another wheel hy fixed on the 
W nesssnay ig screw, which crosses the main leading screw, and, 

Sof an apparatus similar to that above described, causes 
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the upper slide to move at right angles to the under one. 
fig. 8 the under slide is represented as fixed in its position 
means of a clamp, whose handle is seen at k in fig. 1, and the 
main leading screw is, by means of the pinion a, the mitred 
wheel 6, and the pinion and wheels e, ¢, h, working the cross lead- 
ing screw of the upper slide, by which: it is moved across the bed 
of the lathe. 

In plain cylindrical turning, the motion of the slide is so ad. 
justed in relation to the motion of the article operated upon, that 

the cutter carried by the slide shall not move overa space greater 
than the breadth of its point in the time that the article makes 
oue revolution. In screw-turning, the cutter again is made to 
travel over a space as much greater than the breadth of its point 
during one revolution of the spindle, as the pitch of the screw re- 
quires. The requisite changes in the motion are effected by 
changing the wheels on the ends of the main spindle and the lead- 
ing screw. 

On the mandril nose 
there is represented, in fig. 
1, what is called a double 
driver, and we here give 
the details of an excellent 
apparatus of this kind, in- 
vented by Mr Joseph Cle- | 
ment of London, by which 
an article can be fixed per- 
fectly true between the 
centres of the lathe. The 
figures and description are 
from the Transactions of the Socicty of Arts of London, vol. xlvii. 

‘‘ Fig. 4 is a side or edge view of the chuck ; and fig. 5 isa face 
or front view. ‘The same letters refer to the same part in both 
views. 

“a a is a circular plate or chuck, on the back of which is formed 
a boss 8: the boss } contains a female screw for screwing it on the 
nose of the lathe-mandril. Qn the face of the chuck or plate a a, 
and in the middle, is screwed a conical centre c, on which is sup- 
ported one end ofthe thing to be turned, as shewn at d in fig. 4. 
é cis a parallel plate in the form of a cross, one side of which is 
fitted to the face of the chuck a a; in the middle of the horizon- 
tal arms of the plate ce are two oblong holes ff, as represented 
by the dotted lines in fig. 5 ; gg are two screws which pass through 
the holes #7, and screw into the face of the chuck aa; the necks of 
the screws g gare made to fit the holes f fin one direction, but the 
plate ee is at liberty to slide to and fro beneath the heads of the 
screws gg in the contrary direction: there are also thin washers 
beneath the heads of the screws gg, which act as springs, and 
tend to hold the plate ¢¢ in the situation wherever it may be slid 
to; there is also an oblong hole in the middle of the plate ce, 
through which projects the centre ¢: in the vertical arms of the 
cross or plate ee are six screwed holes; # and é are two studs or 
drivers, which may be screwed into any of the holes marked j, so 
as to accommodate the lengti of the ends of the carrier k. here 
is a face view of the carrier k, represented in its place (by dotted 
lines on the face of the plate, ¢ ¢, fig. 5). ‘The ends of the carrier 
are acting against the studs / and i. 

‘* Supposing a piece of metal d, to be supported between the cen- 
tre c of the chuck aa and the centre of the puppet-head of the lathe, 
and the carrier 4 to be fixed on one end of it, as shewn in fig. 4; 
let the plate ee (see fig, 5) be slid on the face of the chuck @a,a 
little towards the left hand; then the stud ’ will cause the upper 
end of the carrier # to move or turn in the same direction upon the 
centre c. But the stud z, and the lower end of the carrier k, will be 
moved in contrary directions, and will be separated from each other 
double the distance that the plate ¢ ¢ has slid on the face of the 
chuck aa; therefore, should the plate ce be in the above position, 
and the lathe put in motion, so as to turn the plate @ a round to. 
wards the left hand, the stud ordriver A would he the first that would 
come in contact with the carrier &. But when the turning.tool is ap- 
plied to the thing to be turned, or any resistance which tends to 
prevent it from turning round, the carrier & will cause the upper 
stud & and the plate ee, together with the stud é, to be slid to. 
wards the left hand till the stud ¢ comes in contact with tho lower 
end of the carrier k ; then the studs or drivers # and i will be act- 
ing with equal force against the ends of the carrier k, which will 
remove the greatest part of the twist or strain from the cen- 
tre e of the chuck aa, by which means any slender cylinder, &c. 
may be turned more perfectly than can be done by a single driver. 
If another stud he screwed into one of the holes opposite the dri- 
vers / or i, it will prevent the thing to be turned from overrun- 
ning itself, or back-lashing, when it has got a heavyside. The dri- 
vers # andi may be made of different lengths, as may be found 
most convenient.” 

When it is required to replace in the lathe an article whose 
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Fig. 5. 
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centres have been lost, a simple apparatus, called a boring collar, 
It consists of a puppet, capable of being fixed 
on the bed of the lathe, in the same manner as the puppet O, fig. 
1, and asa substitute for it. On the right-hand side of this is 
fixed, by a bolt through its centre, a dise of cast iron, which has 
been turned perfectly flat, and which is of as large diameter as 
the height of the puppet above the bed will admit. On this disc a 
circle is traced, the highest point of it being exactly level with the 
centre of the mandril; and all round the circle are bored holes, 
varying in their dimensions, to suit the different sizes of the 
objects which require to be centred. The disc moving round on 
the bolt by which it is attached to the puppet, the hole suitable 
for the article to be centred is turned uppermost, so as to be on a 
line with the mandril, and the disc is then fixed in that posi- 
tion by another bolt or pin, which is passed into a hole in the 
puppet below the centre, through one of another inner series of 
holes in the plate, which correspond to those above described. 

The slide-lathe which we have described is one well adapted for 
the machinist; but for particular uses, certain modifications are made 
in the apparatus: of these we shall immediately speak. In the 
mean time we inay observe, that a very useful arrangement of the 
slide-lathe has been made by Mr C. D. May of Edinburgh. In 
his lathe the slide works, not on the top of the bed, but along its 
face : it thus can pass from end to end clear of the puppets, and 
the lathe can at once be converted into an ordinary one to work 
by hand, by moving the slide to the right-hand extremity of the 
lathe, clear of the shifting puppet, and applying the ordinary rest 
to work by hand. ‘This lathe is very neat, is simple in construc- 
tion, and occupies little space. 

The modifications in the slide-rest are as follows: The upper 
slide, in place of being able to move at right angles only to the 
lower rest, may have other motions given to it. It may be made 
to turn round on a centre, and, by an index and graduated arc, 
may be set at any angle to the axis of the mandril. In this way 
it is used for turning conical work. The rest may be made, too, 
to receive cutting instruments, to which circular motion may be 
given, while the article operated upon remains stationary, as 
mentioned in the second division of the subject. 

In this case a frame is-added to the lathe, consisting of two 
upriglits, one at each end, carrying a series of pulleys put in 
motion by belts from the fly-wheel, and which again, by means of 
a band, give motion to a pulley fixed on the end of a revolving 
cutter, carried by the slide. It will at once be seen, that when an 
article is held in a chuck on the end of the mandril, and turned 
round, so as, by means of the divided circles on the spur-wheel 
face, to present any number of sides to the action of the revolving 
cutter, and when the cutter itself can, by means of the double 
slides and turning motion, be set in almost any position relative to 
the work, the variety of uses of which this arrangement is sus- 
ceptible is almost infinite. Holes may be bored with it radiating 
from the axis ofa cylinder, as for the spokes of a wheel: they may 
be bored ina straight line, or ina helical line ; continuous grooves 
may be formed in any direction. By using proper cutters, any 
of the geometrical solids may be formed in the lathe. A very 
obvious application of this apparatus is to the cutting of the teeth 
of wheels, either direct or oblique. Suppose that it is required 
to cut a wheel of ninety teeth: a circle in the dividing plate on 
the face of the spur-wheel, containing ninety holes, or any mul- 
tiple of that number, is selected, and the spring pointer being 
fixed in the first hole, a proper cutter, fixed on a vertical spindle, 
is made to act on the wheel, and to cut out the first tooth to the 
proper depth: it is then withdrawn, and the mandril is turned 
round until the pointer falls into the second hole of the dividing 
plate; the cutter is again applied for the second tooth, and so on 
successively for all of them. In‘what we have described we have 
supposed the work to be fixed to the mandril of the lathe, and the 
cutting instruments attached to the slide; but the case may be 
reversed, and thence arises a new variety of applications. A cir- 
cular saw being fixed on the mandril, an article held in the slide- 
rest may be presented to it, so as to be cut in any plane. Large 
drills, too, may be carried by the mandril, and the work to be 
bored fixed to the slide. 

To the other varieties of the art the term of ornamental turning 
or engine-turning is generally applied. Among these are rosette 
turning, eccentric turning, elliptic turning, epicycloidal turning, 
and spiral turning. ‘The lathe for the first of these has this peculiari- 
ty. The head on the left, in place of being fixed firm on the bed, 
stands between centres parallel to the spindle at the level of the bed. 
It is kept in its proper position by the adjusted pressure of four 
springs, one of which is fixed at each side of the front and back pup- 
pet. On the spindles are fixed the rosettes, from which the lathe 
derives its peculiar motion. These rosettes consist of wheels, discs, 
or portions of cylinders, having their surface indented in various 
forms. Fixed parallel to the spindle, but ata lower level, is the bar 


on which the rubbing apparatus is fixed ; the rubber, being p 
in contact with one of the rosettes, and incapable of yieldin if the. 
inequalities of its surface, forces the spindle on which the rabies | 
are placed, and consequently the article operated on, to move in 
various regular curves, as the indentations on the rosette guide 
them. ‘The rosette may be applied to elliptical turning b 
using a proper chuck, as described under that head. For sy 
tical waved lines, a pinion is fixed ou the head of the spindle, 
working a rack attached to a vertical slide fixed in the front 
puppet ; to counterbalance the slide, a cord is attached to ity | 
top, passed over a pulley above, and attached to a weight at ity | 
other extremity ; thus the pinion is relieved from unnecessary 
friction. 

In eccentric turning, an eccentric chuck is used. This consists 
of a solid circular plate, which is fixed to the mandril of the lathe. 
On the face of the plate are fixed two guides, so as to form a 
dovetailed slide for another plate, which is moved by a screw sunk 
ina slot in the under plate. On the upper plate is a circular 
toothed plate, which is capable of being turned round its centre 
aud is retained in any position by a catch, which falls between its 
teeth, and is held bya spring. On the centre of this wheel jg 
fixed a screw similar to that on the nose of the mandril, and to this 
is chucked the work to be turned. The first plate moves, of 
course, concentric with the srindle of the lathe; but the slide, with 
its circular plate, can be moved so that the work revolves with 
any degree of eccentricity required. | 

Epicycloidal turning is another beautiful variety of the art, Epi}, 
Like eccentric turning, this is performed by a chuck peculiarly dalj} 
formed, but so complicated as to be totally unintelligible with. 
ont the aid of numerous figures; we are under the necessity, 
therefore, of referring the reader to the works quoted at the end 
of the article for a full explanation of it. In Bergeron’s work, he 
will find beautiful engravings of the apparatus for this and the 
other varieties of ornamental turning, with minute descriptions. 

Elliptic turning will be found described under that title. 

‘The lathe for spiral turning is constructed as follows. On a shaft Spi 
lying above the bed are three drums, or large wheels, with broad tur 
rims, that on the extreme left being smaller than the othertwo, To 
the circumference of the latter is attached a cord, which is stretched 
tight to the end of a strong elastic beam or spring fixed at the 
roof. On the bed, beneath this drum, is the fixed head, which con- 
sists of two puppets fixed at about two anda half feet asunder. In — 
the top of each puppet is fixed a brass bush, in which the spindle, — 
which is perfectly cylindrical, moves as directed by the leading 
screw, consisting of a cylinder of wood, firmly fixed on the spin- 
dle between the two puppets, on which is grooved out a sctew 
of the same pitch as that required to be made. This is effected 
by placing beneath, and close to the cylinder, a wheel having 
a thin, round, or pointed edge, and turning on centres in a fork- 
ed frame, after the manner of a framed pulley. The frame of 
this wheel is fixed on a stiff centre, so as to be capable of 
being set to any angle. If the spindle be then cansed to re 
volve, it will also move ina longitudinal direction, in exact pro- 
portion to the divergence from a right angle, at which the wheel 
is set, and there will be traced on the cylinder a screw, which, when 
cut to fit the edge of the wheel, isa leading screw. These leading 
screws may be multiplied indefinitely, by shifting the wheel to 
different angles, to mark any number of cylinders or leading screws 
that may be required. On the spindle at the front of the leading 
screw is a wooden pulley, round which passes the cord which 
comes down from the large drum on the left ; it then passes down 
and is fixed to the left corner of the treadle, the other end of 
which is raised by a cord passing straight from its extremity to 
the large drum on the other end of the shaft. By pressing down 
the treadle, the cord, which, as before remarked, passes round the 
pulley on the spindle, causes it to revolve; it also, by unwinding 
from the drums, causes them and their shaft to revolve, and the 
smaller drum, as it revolves, warps round it the cord attac 
to the spring in the roof, thereby bending it. It is evident aa 
whenever the pressure of the foot on the treadle is removed, Kr 
elasticity of the spring will cause it to pull off the cord which he 
it down, and cause the small drum round which the cord was 
wound, and the other drums, and the spindle, to revolve in the op- 
posite direction to that caused by the descent of the treadle. 

The shifting head consists of two puppets and a —, ; 
same as that just described for the fixed head. Solid on aft . 
of each spindle is a socket or hollow cylinder, in which 18 i 
by means of a side-screw or otherwise, a strong taper screw : “ts 
of these screws is inserted into each end of the piece of wood to it 
turned. ‘The rest has a groove, through which the tool oe 
order to prevent the longitudinal motion from displacing } 4 
is evident that no more length of twisted work can be pr “e 
at once than the length of the leading screw; but by — / 
rest, and taking care that the cuts join accurately, the W | 
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sn uerew may be continued to any desired length. By means of this 
, athe, every variety of twisted work can be produced. ; 

The reciprocating motion of the spindle may be varied by the 

ntroduction of other apparatus for its introduction than the screw 
Inq. ve have described. By means of elliptical or other rubbers placed 
', t the extremity of the spindle, singular compound motions are 
‘roduced ; and when with these are combined rubbers to cause 
uteral motion, as in the rosette lathe, an immense variety of 
eautiful and fanciful figures is the result. 
For full information on lathes and turning, the reader may con- 
ut the Transactions of the various societies, and the following 
orks: L’Art de ‘Tourner, par Charles Plumier, Lyons, 1701: 
"Art de Tourner, par Paulin Desormeux, Paris, 1824 ; Manuel 
1 Tourneur, par Bergeron, Paris, 1816 ; Ibbetson’s Specimens 
‘Eccentric Circular Turning. 


TURON Bay, a fine bay of Cochin-China, on which is 
uated Taifo, the capital and principal seat of commerce 
the country. ‘The adjacent district is remarkably fer- 
e and beautiful. The channel into this bay is round the 
orth-east end of the Hansan peninsula, having an island 
‘the north. All the coast is safe to approach, the water 
oaling gradually from twenty to seven fathoms. Cape 
pro, in long. 108° 15’ east, and lat. 16° 5’ north, forms its 
stern extremity, in which Turon Island, situated six miles 
‘the north, makes an excellent harbour, where vessels are 
teltered from all winds. At the southern extremity of this 
irbour is the mouth of the river which leads to the city of 
uron. It is about 200 yards wide, with about two fathoms 
epth. The town of Turon stands about a mile above the 
uth of the river, and, as well as the peninsula, harbour, 
sd river, is named by the natives Hansan. The houses 
‘ich it contains are low, and mostly built of bamboos. The 
tins of some better houses are still visible. ‘The port was an- 
ently the chief mart for the trade of Cochin-China with 
12 Chinese empire and Japan; but prior to 1793, when 
iwas visited by Lord Macartney, the city of Turon had 
tTered greatly by civil wars, and was surrounded by ex- 
tasive masses of ruins. The vessels that resort thither 
é> cither junks from different parts of China, or craft be- 
Iiging to the Portuguese of Macao. 

TURPENTINE, a transparent viscous substance, flow- 


i either naturally or by incision from several resinous 


ties. 

TURRIFF, a small but thriving and industrious town 
i, Aberdeenshire. It is pleasantly situated on a gentle 
é ent on the right bank of a branch of the river Deveron, 
trty-four and a half miles from Aberdeen. It was erected 
10 a free borough of barony in the year 1511, by James 
1. This town possesses manufactures of linen yarn, thread, 
21 brown linen; and there is also a large bleachfield. In 
élition to the fine old parish church, which is not now 
Wd, there is a new and handsome one. There is also an 
€scopal chapel ; and the earl of Errol has endowed a free 
fool. The population amounted in 1821 to 750, and in 
131 to 1136. 
TURSHEEZ, a considerable city of Persia, in the pro- 
\ce of Khorassan, situated on the verge of the Salt De- 
st. There is an old city, Sultanabad, which is small; 
~ 4 new onc has been added, in which the governor and 
| Principal officers reside; and the two cities contain 
at 20,000 inhabitants, among whom are 100 Hindu 
Milies. The chief imports are indigo and other drugs 
i'm the west, and wool, cloth, and rice from Herat. The 
Cet export is iron. The small quantity of European 
fds which are used is brought from Mazanderan. ‘Tur- 
“ez is 160 miles west-north-west of Herat. The inter- 
yung country is wild, mountainous, and uncultivated. 

J URTLE ISLAND, a small island in the Eastern Seas. 
Ps: 102.51. E. Lat. 6. 35. S. Of the same name, there 
"nother small island in the South Pacific Ocean, sur- 
Bia: by a reef of coral rocks. Long. 177.57. W. Lat. 
P Hag There is a cape of this namc on the south coast 
“he island of Java. Long. 109. 58. E. Lat. 7. 42. S. 
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TURUCHANSK, or MANGASEA, 


Russia, on the Yenisei, 
all the Siberian towns which bear the name ofacity. It 
derives its name Mangasea from a 
originally built, in 1601, for the collection of the fars paid 
in tribute to Russia. It wasremoved from the river Taz, where 
it was first placed, to the mouth of the Turuchan, and re- 
ceived the name of that river. The houses do not amount 
to more than 100, and are built in the most scattered man- 
ner. The principal part of the town consists in a little fort 
built of wood, and defended by four small pieces of artil- 
Jery. The trade consists entirely in furs, which are ex- 
changed for all sorts of merchandise. Most of the inhabi- 
tants are Cossacs, whose services are required to overawe 
the wild inhabitants of the neighbouring regions. The 
ground is barren, but the water-fowl in summer are innu- 
merable. Long. 88. 44. E. Lat. 65. 40. N. The river 
Turuchan, on which the above town is situated, rises in 
the district of Turuchansk, and aftcr a course of 200 miles, 
falls into the Yenisei near Turuchansk. 

TUSCAN Orper, in Architecture. 
TURE. 

TUSCANY, a grand duchy in Italy, said to have de- 
rived the name from a King Tuscus, who in remote ages 
ruled Etruria. It extends in north latitude from 42° 5’ 20" 
to 44° 31/ 10", and in east longitude from 9° 32 25" to 
11° 4/ 35”. It is bounded on the north-west by Lucca and 
Modena; on the north-east, cast, and south-east, by the 
States of the church; and on the south-west and west by 
the Mediterranean Sea. Besides what is contained within 
these boundaries, its territory includes, on the north, the 
vicariate of Pietra Santa, surrounded by the dominions of 
Modena, Parma, Genoa, and Lucca. " It also possesses 
the islands of Elba, Pianosa, Palmajola, Gorgona, Giglio, 
Montechristo, Melora, Formiche, and Gianuti. It compre- 


a town of Asiatic 
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hends 8494 square miles, or about 5,900,000 acres. It is 
divided into five departments: 
Departments. Cities. Towns. Villages. Inhabitants, 


Beremees.,..c2s6 1 tecaee SO) viaes, GBS ocscc, 596,258 
TAG cscs seevcceee 0 I cssyee BOL 295,649 


MOMMA secsesaatry Oo ssccve MOD voces MOle ccc... 128,095 
Se HO) nee see Bee: nava-s WOW os002- 201 292 
GHGs. i vescccns OS Weave Oise cea, TOY cocccs 53,736 

36 134 2517 1,275,030 


By a later enumeration, in 1833, the whole number of 
inhabitants was found to be 1,320,500. They all adhere to 
the Roman Catholic church, with the exception of 9300 
Jews, mostly in Leghorn, who are fully tolerated, and a 
few German, English, and other Protestants, in the com- 
mercial places. The ecclesiastical establishment is numer- 
ous and expensive, there being three archbishops, 16 
bishops, and 10,000 secular clergy, with 96 monasterics 
and 67 nunneries, whose members are 6750. Thc whole 
revenue of the church, including the regular and the secu- 
lar, is estimated to amount to a very large sum. 

The cities of Tuscany, of more than 10,000 inhabitants, 
are the following: 


Cities. Population. Cities. Population. 
Flonenee.......0.6646. 78,900 PI ce Sivessicny 20000 
Leghorn............ 56,550 Batt Ossecsccccvean. 10,000 


SICH Ads «+ snessanacen 249000 
The Apennine Mountains cover about one third of the 
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magazine having been 


Face of the 


duchy, entering it at the north-west part, and extending country. 


into the papal dominions, throwing out various branches. 
The loftiest points of the range are the Boscolengo, 4178 
feet in height ; the top of Vernina, 3914 feet ; the top of 
Sasso-Eismore, 3795 feet ; and Monte Raticosa del Pictra- 
mala, 2719 feet. The Vale of Arno, which comprehends 
one sixth of the duchy, is a basin formed by the mountains; 
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and of this vale Florence is nearly in the centre. While the 
upper part is narrow, its breadth extends as it approaches the 
sea, where it forms a wide and level plain, highly unfavourable 
to the health of the inhabitants. This district, however, 
called the Maremma, is very fruitful in grass, and feeds 
abundance of cattle. The river Arno, the chief stream, 
which receives most of the others, is navigable for boats to 
Florence; but its chief utility is of a very different kind, 
and it is diverted into hundreds of channels, for the pur- 
pose of watering the fields and gardens. The climate 
is as different as the face of the country. The Vale of 
Arno, which includes most of the department of Florence, 
though only onc fourth of the extent, contains half the inha- 
bitants of the duchy, and is generally healthy, and the wea- 
ther mild. On the mountains the snow lies many weeks, 
and the cold is severe. In the marshy districts, which 
comprehend nearly one half of the extent, the fevers are 
constant, and it is only in winter that the herdsmen are in- 
duced to resort to them. 

Tn the Vale of Arno the land is admirably cultivated. It 
is commonly divided into small tenements, from four to ten 
acres each; eight or ten of which combine to keep a team 
of oxen among them, and each has commonly a smal] 
horse and some cows, besides a few calves. They are 
on the Metayer system, paying rent by a portion (com- 
monly one half) of the produce. The corn chiefly consists 
of wheat, but barley and oats are extensively grown on the 
Apennines; in some parts a large quantity of maize, and in 
others of rice; and besides these, pease and beans of various 
kinds. Chestnuts are used as a substitute for bread by the 
greater part of the rural inhabitants. From 800,000 to 
J,000,000 bushels of this food are computed to be annually 
obtained and consumed. In years of average productiveness, 
the corn raised is about equal to the consumption ; but in 
deficient seasons, wheat is required, which Leghorn can 
commonly supply by importations from the Black Sea and 
the Sea of Azoph. The unhealthy marshes feed about 
400,000 sheep, 30,000 horses, and a multitude of cows and 
goats. Fruits are abundant, and citrons, pomegranates, 
figs, and almonds are articles of export. An ample supply 
of culinary vegetables is always raised. Large quantities 
of both red and white wine are made ; and though not much 
esteemed by foreigners, some of the best of the former is 
exported, mostly in flasks. Olive oil is an extensive object 
of industry. Much of it is converted into soap or consumed 
at home; but that of the best quality is exported to distant 
countries, it is said to the amount of more than 700,000 
gallons. The whole of the silk produced docs not exceed 
200,000 pounds weight, and it is all consumed at home in 


manufactures. Some flax is raised; but that used for mak- 
ing the finest linen is imported from foreign countries. 


‘The breed of shecp has been of late years increased by 
crosses with Merinos, and now the wool is of moderate fine- 
ness. ‘The greater part is used at home, but some portion 
is exported. 

The fisheries are carried on extensively on the shores of 
the continent, as well as from the islands. The tunny 
fishery has establishments in and near Leghorn and in Elba ; 
while that for anchovies is conducted chiefly from the 
islands, particularly from Gorgona, the celebrity of whose 
curing is known in all parts of the world. 

There is a variety of manufactures, but they are chiefly 
carried on at Florence or Leghorn. One whichemploys many 
hands, that of straw-plait for hats, is indeed dispersed in all 
the villages. Cloth of linen and woollen, silks of different 
kinds, hosiery, hats, and carpets, and some ironmongery, 
are made for home use. The chief manufacture for foreign 
trade is paper, which employs 80 mills. There are skilful 
makers of soap, perfumery, essences, porcelain, coral ar- 
ticles, lamps, glass, alum, vitriol, Florentine wax, marble 
and alabaster figures, and carriages. ‘These, with the pro- 
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ducts of agriculture, form the trade of Leghorn, and en 
the duchy to procure from forcign countries the sey 
articles which they need. 

The revenues of the duchy arise partly from a land-tay I 
partly from taxes on exports, from stamps, from a lotter 
trom farming tobacco, from the mines and salt-works, and the it 
public domains. They amount to 16,000,000 franes. Theex. 
penditure, which is 100,000 francs less, defrays the communal 
and departmental expense of the poor, of hospitals, bridges 
and roads, as well as of the military, civil, and judicial de. 
partments. The national debt is in a gradual course of 
extinction, having, since the peace, been reduced from 
1,.5,000,000 to L.1,500,000 sterling. The army consists 
of 5500 men, besides a militia, which can be called out 
when it is wanted. The naval force is three corvettes and 
two gun-boats. 

The government is an hereditary unmixed monarchy, in Gov 
a junior branch of the imperial house of Austria; and afterme: 
the death of Maria Louisa, the widow of Bonaparte, the 
duchy of Lucca will be united with Tuscany. 

After the fall of the western Roman empire, in 476, the Hiy 
Ostrogoths obtained dominion over Tuscany. They were 
succeeded by the Greeks for a short time, and afterwards by 
the Lombards. It then assumed its present name, having be- 
fore been generally called Etruria; and was constituted a 
feudal dukedom under the supreme government of the kings _ 
of Lombardy. When Charlemagne established his empire, — 
‘Tuscany was ruled as one of its provinces. Under Louis the 
Pious, it was divided into several districts, under the au- 
thority of nobles appointed by him. Some of these called 
themsclves margraves and some dukes, but all of them 
managed to render the dignity hereditary in their seve- 
ral families. In 1160 the emperor Frederick the First ob- 
tained the whole of Tuscany by purchase from the Guelphs, 
who were then dukes of Bavaria. The cities on this occa- 
sion strove to obtain independence. Florence, the capital, 
which assumed the lead, combined with several other cities 
against the authority of the empire; but Pisa, with a few 
other cities, adhered to that authority, and in 1197 formed 
a league to maintain it. These opposite leagues gave rise 
to civil wars between the two parties called the Guelphs 
and Gibbelines, by which Tuscany was wasted during neatly 
300 years. Sienna had become an independent ant 
flourishing state from the middle of the thirteenth century, 
but the theatre of contests between the nobles and the 
citizens. Similar contests arose in Florence, where the 
family of the Medici, who had gained vast wealth by trade 
chiefly with the eastern countries, obtained the supreme 
authority in 1434, and maintained it during three cen: 
turies. Florence subdued Pisa in 1509, and Sienna in 
1557. This was the period when Florence established it- 
self as the nurse of literature and of the fine arts, and col- 
lected within its territory the greatest men of the age 
Tuscany continued under the power of the family of the 
Medici till 1737, with the name of a dukedom. Giovannl 
Gasto de’ Medici then dying without heirs, was, in conse: 
quence of a settlement by Cosmo de’ Medici in 1569, sue 
ceeded by Francis duke of Lorraine, who afterwards became 
emperor of Germany. Tuscany was then governed by the 
house of Austria, till, in the revolutionary wat of France, 
it was seized by that power, and received from Bonaparte 
the rank of a kingdom, with its ancient name Etruria. : 
settlement was but temporary, to favour a delusivé agree: 
ment with the king of Spain, whose daughter was pee 
the sovereignty; and at length, when Bonaparte fell, 1t 38 
restored to the family of Austria, who continue 1 rule tt 
Tuscany has been celebrated for the illustrious men wt 
it has produced, particularly, besides the Medici, Dante, 
Petrarca, Galileo, Macchiavelli, Leonardo da Vinci, 42 
Michel Angelo. 

TUTICORIN, a town of Hindustan, 


“on the searcoast 
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é the province Tinnevelly, where is a pear] fishery, though 
1e pearls are not so valuable as those found on the sea- 
- ast of Ceylon, in the bay of Condatchy, being stained 
" ith a blue or greenish tinge. Here the Dutch formerly 
ada factory. It was taken from them during the last 
‘ar, and was restored in 1818. Long. 78. 23. E. Lat. 
54, N. . 
TUTOR, in Law, is one chosen to look to the persons 
ad estates of children left by their fathers and mothers in 
eir minority. 
-TUZLA, atown of Caramania, in Asiatic Turkey, situated 
an elevated plain in the interior, at the western extre- 
‘ity of a chain of salt-lakes, twenty-cight miles north of 
onieh. 
TWEED, the fourth river in Scotland for size, and the 
onndary between England and Scotland, from Carham burn, 
_ its south side, six miles above Coldstream, till it falls 
‘to the German Ocean at Berwick. It takes its rise in the 
vwper part of the parish of Tweedsmuir, in the county of 
pebles, at the foot of a hill called ‘Tweed Well, and flows 
a north-easterly direction, having its waters augmented 
the numerous small streams which descend from this hilly 
strict. Three miles above Peebles it is joined by the 
Ime, which issues from the confines of Edinburghshire ; 
id here it takes an easterly bend, which it maintains dur- 
iz the rest of its course. Two miles farther down it 
ieives the Manor, and at Peebles the Eddlestone. By 
tese accessions it is now a considerable stream; and al- 
ough only thirty miles from its source, it has in that dis- 
‘ice fallen 1000 feet, being two thirds of its descent in a 
jurse from eighty-five to ninety miles. In its progress 
‘wards Selkirkshire, it receives additional strength from 
Yairand the Leithen. It is next joined on the right 
' the united waters of the Yarrow and the Ettrick; and, 
ter passing Abbotsford, it receives the Gala on the left, 
d enters Roxburghshire. During its progress to Kelso, 
passes the celebrated rnins of Melrose Abbcy, as well 
_ those of Dryburgh, in which are deposited the remains 
Sir Walter Scott. The Leader falls into it below Dry- 
ange, and is the only stream which it receives till it is 
sited to that of the Tevict. From the volume of water 
)ded by the Teviot, the Tweed is almost doubled in size ; 
yd as it flows majestically down Berwickshire, it receives 
‘its way the waters of the Eden, four miles on the left 
im Kelso; the Leet at Coldstream ; and the sluggish Till 
tn the English side, three miles below Coldstream. 
yom these accessions its increase is again perceptible. 
\ ter passing the ruins of Norham Castle, it flows for se- 
al miles through a rich and highly-cultivated district, 
ceiving the large stream of Whitadder on the left; and 
‘ssing the ancient town of Berwick on the same side, 
ischarges itself into the German Ocean. ‘The distance 
1m Peebles to Berwick is nearly sixty miles, yet its de- 
ent in that distance is ouly 500 feet. It is computed to 
Mtn its course 1870 square miles. This river is of no 
sequence in a commercial view. It is principally famed 
the rural scenery throngh which it flows, for the im- 
“Mance in which it was formerly held as being in part the 
jundary between the two kingdoms, and for the associa- 
‘ns with which it is connected in Scotish song. From 
" source to where it enters the ocean, the whole rin is 
“hominated the Vale of the ‘Tweed. 
TWEEDDALE, or PrxB.es, a county in the south of 
‘otland. See PEEBLEsSnIRE. 
TW ENTY-FOUR PERGUNNAHS, a small district in the 
ounce of Bengal, situated chiefly to the south of Cal- 
la, on the east side of the Hooghly. This was the first 
Mtory of any extent possessed by the British in Bengal. 
as ceded to them by the nabob Jaffer Aly Khan, imme- 
jtely after the revolution of 1757, to which was afterwards 


‘ded Lord Clive's Jaghier. It comprehends about 882 
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miles of superficial extent, and constitutes one of the Bengal Twenty. 


collectorships. 
progressively improved in population, cultivation, and com- 
merce. A great quantity of waste land has been brought 
into cultivation, and a number of temples and other build- 
ings has been constructed. Within its boundaries, 190 
seminaries, maintained from the produce of certain charity 
lands, and from voluntary contributions, have been instituted. 
The inhabitants may be estimated at 1,625,000, and the 
Hindus are in the proportion of three to one. Adding the 
population of Calcutta, 600,000, the total will amount to 
2,225,000. 

Twknty-rour RaJAus, a large district of Northern 
Hindustan, situated between the 28th and 30th degrees of 
N. lat., and divided into twenty-four petty principalities, the 
whole of which are tributary to the government of Ne- 
paul. Respecting these states little is known except their 
names. 

TWENTY-TWO RaJauns, a district in Northern Hin- 
dustan, tributary to the Nepaulese, and divided into twenty- 
two petty principalitics. 

TWELFTH-DAY, the festival of the Epiphany, or the 
manifestation of Christ to the Gentiles; so called, as being 
the twelfth day, exclusive, from the festival of Christmas. 

TWER, a city of Russia, in the province of Moscow, 
the capital of a stadtholderate of the same name, which is 
26,010 milesin extent, and contains a population of 1,270,000 
persons. ‘The city is on the right bank of the Wolga, where 
the waters of the Twerza and the Tmaka fall into it. 
Twer has no fortifications, b:1t is surrounded with palisades. 
There is a citadel, in which is a palace with elegant gar- 
dens, belonging to the emperor. ‘The city is laid out in 
regular streets, but the high street alone consists solely of 
stone honses, and most of the others are of wood. There 
aré a cathedral and other twenty-eight churches, with two 
monasteries. The quays along the banks of the Wolga are 
very fine, and the whole is extensive; but many parts of 
the city are still unoccupied by buildings. It is a place 
of considerable trade. The inhabitants make nails and other 
ironmongery, much linen both of flax and hemp, a great 
quantity of stockings, cables, ropes, and twine, besides 
making oil and leather, and melting tallow for exportation 
The Wolga is the great pathway of its productions. ‘Uhe 
city contains 24,800 inhabitants. It is 376 miles distant 
from St Petersburg, in longitude 35. 52. 16. E. and latitude 
56.51. 44, N. 

TWICKENHAM, a parish of the hundred of Isleworth 
and county of Middlesex, ten miles from London. It lies 
on the river Thames, opposite to Richmond, with which it 
is connected by an elegant bridge. It is remarkable as the 
residence of Pope, who was buried in the parish church, 
and for Strawberry Hill, the clegant dwelling of Horace 
Walpole. ‘There are many other distinguished private 
houses within the parish. The population amounted in 
1821 to 4206, and in 1831 to 4571. 

TWILIGHT, that light, whether in the morning before 
sunrise, or in the evening after sunset, supposed to begin 
and end when the least stars that can be seen by the naked 
eye cease or begin to appear. 

TWINS, two small islands in the Eastern Seas, near the 
north coast of the island of Flores. Long. 122.33. E. Lat. 
8: 2.8. 

TWO Broruers, two small islands in the Eastern 
Seas, near the west coast of Borneo. Long. 109. 13. E. 
Lat. 1. 82. S$. Other two islands. twenty-seven miles from 
the east point of the island of Madura. Long. 114. 43. E. 
Lat. 6. 50. S. Other two near the west coast of the island 
of Celebes. Long. [19. 22. E. Lat. 4. 40. S. 

TWO-HEADED Point, a cape on the south-west 
coast of the island of Kodiak. Long. 207. 5. E. Lat. 56, 
o4, N. ' 
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Two Hills TWO Hits, a small island among,the New Hebrides, and, with the assistance of a pious lady named Van Ep. 1 
I in the South Pacific Ocean. Long. 160. 38. E. Lat. 17. merson, printed it in the year 1530. He afterwards tran. a 
Tyndale. 5s. . lated the book of Jonah. The circulation of the Scriptures [i 
—Y~" ss TWO Sisters, two small islands in the Eastern Seas, in the vulgar tongue excited the utmost alarm in England, T 
covered with wood, and surrounded by a reef of coral rocks. where many copies of his version of the New Testament Fo 
Long. 106, 12.. KE. Lat, 5. 8. were committed tothe flames. The king, the cardinal, and y 
TYGERS’ Istanps, a cluster of small islands and the chancellor, made some ineffectual attempts to induee 
shoals in the Eastern Seas, thirty mileseast from the island him to return home. He afterwards fixed his residence at 
of Saleyer. A small island in the Chinese Seas, near the Antwerp; and there one of their emissaries, a miscreant 
coast of Chiampa.. Long. 107.45. KH. Lat. 40. 47. N. named Henry Phillips, cirenmvented the worthy and up. 
Another small island in the Chinese Seas, near the coast of suspecting man; and having procured.a warrant at Bri 
Cochin-China. Long. 106. 13. E. Lat..16. 51. N. betrayed his confidence with signal baseness, and delivered 
TYNDALE, Wittram, a learned and pious martyr, was him into the hands of the officers... He was committed to 
born during the latter part of the fifteenth century. _ He is prison at Vilvoord, a village between Brussels and Malings, 
said, but.apparently without foundation, to have been the By virtue of a decree made at Augsburg, against what was 
grandson of Hugh, Lord Tyndale ; who haying been en- termed heresy, he was condemned to suffer death ; and afer 
gaged in the civil wars between the houses of York and having been in custody about a year and a half, he was, in 
Lancaster, lost his honours, together with his estate in September 1536, conducted toa rising ground near his 
Northumberland, and, under the borrowed name of Hut- prison, was first strangled, and his body was then con. 
chins, sought a place of refuge in Gloucestershire, where sumed by fire. Tyndale, who was a man of learning as 
he retrieved his fortune by marrying the daughter and sole well as talents, appears to have translated the Seriptures 
heiress of Hunt of Hunt’s Court. William Tyndale having from the original tongues; and his pious labours gave a 
been early and well initiated in learning, was sent to Ox- great impulse to the progress of reformation. Of 
ford, where he was entered of Magdalen Hall. He not English language, as written at that period, his own works 
only acquired a knowledge of the Latin, but even of the afford an excellent specimen. In his controversy with Sir 
Greek language, which at that period was but little under- Thomas More, he had many advantages over his antagonist. 
stood in England. He read the Greek Testament to the His Works, together with those of Fryth and Barnes, were 
students of Magdalen College as well as Magdalen Hall. collected into a large volume. _ Lond. 1572, fol... Dr Ged- 
After having taken his degree in, arts, he is said to have des has remarked, that although his translation is far from 
assed some time in the university of Cambridge. On the perfect, “yet few first translations will be found preferable to 
llth of March 1502, deacon’s orders were conferred upon it. Itis astonishing how little obsolete the language of itis, 
him by a suffragan of Warham bishop of London, in the even at this day; and in point of perspicuity and noble 
church belonging tothe priory of St Bartholomew in Smith- simplicity, propriety of idiom, and purity of style, no English 
field. He was ordained priest to the nunnery of Lambley, version has yet surpassed it.” rm 
in the diocese of Carlisle; and in 1505 he became a friar TYNEMOUTH, a town of the ward of Castle, im the 
in the monastery of the Minorites at Greenwich. Even at county of Northumberland, 286 miles from London. The 
this period of his life, he appears to have been impressed name describes the situation. ‘The town has considerable 
with the great importance of presenting to the people the salt and glass works, and vast quantities of coal are shipped 
sacred Scriptures in their mother, tongue; and he had fromthe port. Ithas lately been visited by company forsea- 
commenced his version of the New ‘Testament so early as bathing. Tynemouth was created a borough by the act of 
the year 1502. He was afterwards engaged as atutor and 1832, and now sends one member to the House of Com- 
chaplain in the family of Sir John Welch, a knight of mons. The population amounted in 1801 to 3856, in 161 
Gloucestershire, who kept a hospitable table, and was fre- to 5834, in 1821 to 9454, and in 1831 to 10,182. 
quently visited by the neighbouring prelates and other TYPE (rvs), an impression, image, or representation 
clergy. The careful and anxious study of the New Testa- of some model, which is termed the antitype. In thus sense 
. ment had prepared Tyndale for receiving the doctrines of the word frequently occurs in the writings of divines, who 
the reformation. As he found it unsafe to prosecute his employ it to denote that prefiguration of the great events 
pious labours in his own country, he sailed for Hamburg in of man’s redemption, which they trace in the principal 
1523, and from that port proceeded to Wittemberg, at that transactions recorded im the Old Testament. aly 
time the residence of Luther. There he completed his Type, the stamps used in printing, for the purpose of 
version of the New Testament. John Fryth and William impressing the characters npon paper. They usually com 
Roy, who both suffered martyrdom, lent their aid as his sist of a right-angled shaft, with the character in relief upon 
amanuenses. “ One edition,” says Mr Offor, “ probably of the upper end; but in the general term are included the 
three thousand, was prepared for gencral circulation: this spaces, quadrats, &c. which are shafts merely without any 
was quickly followed by a more elegant edition in quarto, characters, and which, being of less height than the rest, 
with glosses, commenced at Cologne in 1526, and finished at receive no ink and make no impression upon the papel: — 
Worms or Wittemberg. The type, cuts, and ornaments of TYPE-FOUNDING. In the article Panning the 
both these books are those used by the German printers on reader will find that the invention of the art of type 
the Rhine.” This version has recently been reprinted un- founding was a very early consequence of the discovery 
der the superintendence of Mr Offor, who has prefixed a of the rude art of taking impressions from laboriously ¢- 
memoir of his life and writings. Lond. 1836, Svo. He cised letters of wood and metal; and that after an mv 
likewise undertook a translation of the Old ‘Testament, and tigation of the statements of varions authors, the honour 
having completed his version of the first books in 1529, he of the invention has been given to the illustrious partner 
began to publish them in separate tracts, ornamented with ship of Gutenberg, Fust, and Scheeffer, the larger share 
wood-cuts, and accompanied with notes, which gave no being allowed to the latter, as having had practice mt 
small offence to the bigoted clergy. Having completed the design and proportioning of letters in his original employ 
last book of the Pentateuch, he sailed for Hamburg with ment of an illuminator; that the place of the invention was 
the view of printing it; but being wrecked on the coast of the city of Mentz, and that the time was about the year 
Holland, he lost his money; his books, and manuscript. 1457. Nor, upon examination, will it appear that, any 
He however continued his journey, and being joined by other can dispute the honour with these worthies mes 
Coverdale, they again translated the book of Deutcronomy, much 2s they indisputably used cast metal types be 
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4e secession of Gutenberg from his associates, and conse- 
g-uently before the dispersion of their workmen by the capture 
© Mentz in the year 1462; nor will the claims of Koster of 
‘aarlem in any case interfere with these, the most sanguine 
his supporters carrying his pretensions no farther than 
je art of taking impressions from excised characters of 
‘ood, of lead, and lastly of tin. The necessity of some 
iprovement upon the original method of forming types, 
ven on the very limited scalc upon which the first efforts 

‘typography were conducted, must be obvions, and it 
pears to have advanced in a natural and rapid course. 
he first step seems to have been the striking of a letter 
approved cut, answering in some degree to the modern 
inch, intosoft clay or plaster, and the infusion of metal into 
e mould thus formed ; the shaft or body, which by so rude 
damcertain a method must necessarily have been rough 
_duntrne, being dressed into correctness by manual la- 
nr. The art of casting and working metals, however, 
‘ing at that timc by no means defective, and Fust being 
‘profession a worker in gold and silver, it is probable 

ta process not unlike the modern was soon invented; 
it of this we have no certain evidence, the whole art of 
rinting being carefully kept a “ mystcry” by the initiated 
itil about half a century after the probable date of the 
iwention.! ‘Vhis evidence is afforded us by the device of 
dius Ascensius, an eminent printer of Paris and Lyon in 
‘e beginning of the sixtccnth century, and also by that 
(an English printer, Anthony Scoloker of Ippeswych, 
no modified and adopted the device of Ascensius, as indced 
(1 many other printers of various conntrics. This curious 
ysign exhibits in one apartment the various processes of 
‘inting, the foreground presenting a press in full work, 
‘e background on the left the cases and the compositor, 
id on the right the foundery; the matrix and other ap- 
jances bearing a precise resemblance to those at present 
iuse. ‘This introduces to observation the fact that the 
(rlier printers generally combined all the various processes 
( their profession in their own offices, although it would 
i pear, that as the art spread over Europe, and seerecy be- 
ene less and less necessary, the most enterprising specdily 
gan to furnish their distant brethren with types from their 
spective founderies. Thns it would appear that the first 
ce of the English architypographer Caxton were sup- 
ied by Ulric Zell, and that it was not until the establish- 
ent of his printing-house at Westminster that he began 
Cut letter in imitation of his own hand- writing, and more 
'reeable to the fashion of writing at that time in use in 
gland. Lettou and Machlinia are supposed to have 
tchased their types from foreign founderies, perhaps from 
yon or Milan. But Wynkyn de Worde discarded that 
lousy which had hitherto obstructed the progress of thie 
tin England, and having cut many founts of considera- 
2 beauty, supplied his contemporary typographers. His 
ack letter in especial was so ninch esteemed as to have 
¢n in use toa very late period, and it is said that rem- 

‘nts of his founts are to be found in some of the most 
‘Cent printing establishments; nay, it is even possible 
pe some of his original punclies or inatrices might yet by 
iligent antiquary be discovered—a valuable and intcrest- 
‘3 addition to our many curious relics of the art. 

The first record of the scparation of the art of type- 
nding from that of printing, would appear to be a decree 
| the star-chamber in the reign of Charles [., dated 11th 
uly 1637. This was probably one of the attempts to sup- 
Css the printing of seditious works by the rising puritans, 
10, after establishing secret printing-offices in various 
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parts of the kingdom, found it necessary for secrecy to cut _ Type- 


their founts themselves. 
in some degree a revival of one of the same nature, 28 
Elizabeth, limiting the number of printers to twenty. By 
the first-mentioned decree it was ordered, : 

That there shall be four founders of letters for printing, 
and no more. 

That the archbishop of Canterbury, or the bishop of 
London, with six other high commissioners, shall 
supply the places of those four as they shall become 
void. . 

That no master founder shall’ keep above two appren- 
tices at one time. 

That all journeymen founders be employed by the mas- 
ters of the trade, and that idle journeymen be com- 
pelled to work upon pain of imprisonment, and such 
other punishment as the court shall think fit. 

That no master fonnder of letters shall employ any other 
person in any: work ‘belonging to the casting and 
founding of letters than freemen or apprentices to the 
trade, save only in pulling off the knots of metal hang- 
ing at the end of the Ictters when they are first cast, 
in which work every master founder may employ one 
boy only not bound to the trade. 

The four founders appointed by this decree to serve the 
whole kingdom were John Grismand, Thomas Wriglit, 
Arthur Nicholas, and Alexander Fifield. 

This decree was revived 14th Charles If., renewed 16th 
Charles II., and again for seven years Ist James IL, at 
which tcrm it expired, and was never renewed. 

The founts in use in English printing-offices may be di- 
vided into two kinds; those used for book, and those for 
job printing, that is,hand and posting bills, &. Of book 
types there are twelve regular bodies, viz. Great Primer, 
English, Pica, Small Pica, Long Primer, Bourgeois, Brevier, 
Minion, Nonpareil, Ruby, Pearl, and Diamond. Besides 
these, Minion-Nonparcil is a good deal used; and some 
founders have introduced intermediate founts, as Emerald. 

It is much to be regretted that no uniform standard has 
been adopted by letter-founders for their founts of the same- 
named letter; they vary not only from those of other found- 
ers, but even from their own, owing to which it seldom hap- 
pens that any two founts stand together. This is the cause 
of much inconvenience, as in the instance of capitals and 
small capitals, accented letters, signs, and other sorts intro- 
duced into common matter; the printer being obliged to 
purchase a small quantity of each with every fount, whereas, 
were there any uniformity, he might have a considerable 
quantity to be uscd with any fount as oécasion required. 

Great Primer (Fr. Gros Romain; Ger. Tertia) is the 
largest type in use in book printing, being chiefly for large 
Bibles, on which account it is sometimes called Bible Text; 
but it is very scldom cmiployed. ‘There are about 51} ms 
to a foot: it is double the body of Bourgeois. 

English (Fr. Saint Augustin ; Ger. Aittel) is muich used 
for chureh Bibles, and for works in folio and quarto. The 
French name is probably derived from its being first used 
to print the works of St Augustin; the German from its 
being the middle of seven standard founts used by the early 
German printcrs. There are about 64 ms toa foot: its 
budy is equal to two Minions. — 

Pica (Fr. and Ger. Cicero, from its having been first used 
for Cicero’s Epistles) is the fount which is uscd as the 
general standard of measnrement in casting Icads, quota- 
tions, cutting rule, and regulating the price of press-work, 
&c. It is in very extensive use for works of a standard 
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Py of the Speculum Humane Salvationis, in the library of the late duke of Marlborough, presents probably the earliest specimen of 
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ost types; twenty-five of its leaves being printed from solid wooden blocks, or perhaps from wooden blocks on which the designs have been 


‘cut that the scrolls, 
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ted in the designs in heu of the engraved scrolls, 


» Cut upon other blocks, were inserted in spaces left for them; while, in thirty-eight leaves, the scrolls are in east type, 


The decree seems to have been Founding. 
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Type- character, history, art, and other library works: it is suffi- 
Founding. ciently large for weak eyes, and not too great fur moderate- 


ly sized 8vo pages, being in fact the just medium. There 
are 71 ms to a foot, and it is equal to two Nonpareils. 

Small Pica (Fr. Philosophie; Ger. Brevier) is perhaps the 
most extensively used of all the founts, being a very useful 
and well-proportioned letter. Novels are alinost always 
printed in thisbody. 83 ms to a foot; equal to two Rubies. 

Long Primer (TI*r. Petit Romain; Ger. Corpus) is like- 
wise much used, being very well adapted for works in 12mo, 
dictionaries, and other works in which much matter is_ to 
be got into a small space: it is the type of the Waverley 
Novels and of this Encyclopedia. 89 ms to a foot: two 
Pearls. 

Bourgeois (Fr. Gat/larde ; the Germans have none to cor- 
respond) is mueh used for the same purposes as Long Pri- 
mer, and in solid matter is difficult to distinguish by the 
eye from that body. 102 ms to a foot: two Diamonds. 

Brevier (Fr. Petite Texte; Ger. Petit or Jungfer) is so 
called from its having been much used for printing breviaries. 
It is much employed for sinall works, and for notes. 1125 
ms = | foot. 

Minion (Fr. Mignonne ; Ger. Colonel) is chiefly in use 
for newspaper advertisements; it is a very pretty fount, and 
well adapted for pocket editions, Prayer-books, and Bibles : 
it is perhaps the smallest of readable sizes. 128 ms = 1 
foot: half English. 

Nonpareil (Fr. and Ger. Nompareille), used for the same 
purposes as Minion. 143 ms = | foot: half Piea. 

Ruby (no body to correspond in France or Germany), 
used for pocket dictionaries, prayer-books, &c.; but it is too 
small for any but the strongest sight. 163 ms = | foot: 
half Small Pica. 

Pearl (Fr. Paristenne ; Ger. Perl), used for the same pur- 
poses. 178 ms = 1 foot: half Long Primer. 

Diamond (Fr. and Ger. Diamond) is the smallest body 
cut; it is distressingly small, and is nsed mostly for notes 
to works in Nonpareil and the deseending bodies. The 
French have succeeded in cutting the faee so small as to 
be illegible, and an annual lately sold in London in this 
letter is accompanied with a magnifying glass. 205 ms 
= | foot: half Bourgeois. 

The principal apparatus in the casting of type are the 
punch, the matrix, and the mould. The punch (or puncheon) 
is a piece of steel bearing upon one end a single letter, which 
is formed by hammering, filing, and other processes, and 
differs in no other respect from ordinary punches than the 
unusnal care and accuracy with which it is worked. It 
must be remembered, that as eacli letter is but one of a 
Jarge number with which it is to harmonize, the height 
must be obtained with the greatest precision, the breadth 
both of the heavy and the fine strokes must be carefully 
proportioned, the turns graceful. This general harmony is 
not very difficult to attain in the coarser fancy type, there 
being in this, as in other arts, little merit in imitating the 
vulzar or the grotesque; but the elegant and symmetrical 
face of book type is as difficult to attain as the exquisite 
grace of the higher productions of the arts; and yet, to 
such perfection have modern artists attained, that the prac- 
tised eye has little difficulty in assigning an individual letter 
to its proper fount, and even, if the printer has turned his 
attention to the particulars of his art, to the foundery and 
the artist, the punch-cutter ofa foundery of character having 
a professional reputation, like a painter or engraver. Mr 
Moxon, a mechanician of great ingenuity, in his Mechanical 
Exercises, has the credit of first assigning rules for the shap- 
ing of letters, laying down geometrical rules for the angles of 
inclination, the curves, and for adjusting the base from which 
the shoulders of the letter should rise to obtain the greatest 
strength. From this the modern artists have varied, obtaining 
great sharpness of appearance combined with strength and 


durability. Although beyond a doubt Mr Moxon’s formula 
have been of great advantage to subsequent pun 
he was by no means a successful artist himseif; his ty 
upon the most philosophical principles, being uglier thay 
that of his contemporaries. ‘Ihe matrix is a small piegeof 
copper into which the punch is struck. Much care is algy 
requisite in doing this, although, provided it be struck suf. 
ficiently deep, the surface of the copper may be filed 
down so as to leave the impress of the exact depth. It hay 
been explained in the article PRinTING, that to obtain equa. 
lity of impression the face of the composed type must be 
in an exact plane, from which it will be easily understood 
that the just depth of the impression in the matrix isa mat. 
ter of much importance. ‘lhe copper must now be care. 
fully dressed at the ends and sides, in order that when ad. 
justed in the mould, the character, when cast, may be so 
placed upon its body that it shall stand exactly even with 
its brother characters: the nicety required in this is sur 
prising. 
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The mould is a very simple but very ingenions appara 
tus, consisting of two parts, so contrived that, being pto- 
perly placed together (viz.a 2in a1, 61 in b2,¢2 0 
cl, and d 1 ond 2), they form, in the centre @, a space, 
which is geometrieally described as a paral our being, 
in fact, the mould in which the type is formed; the ma- 
trix f is placed at the bottom; the metal is poured inat 
the orifice formed by the closing of the upper parts. It 
will be seen that the two parts which form the mould slide 
upon each other, and that the extent to which they close is 
regulated by theswidth of the matrix; and that therefore 
all types of one fount, whether the broad 4-m quadrat or 
the narrow i or 1, may be cast in the same monld, The 
spring at the bottom of figure 2 retains the matrix in 
place, and withont removing it the rew letter cannot be 
disengaged ; the hooks at the top are used to remove the 
letter from the mould. fis an enlarged drawing of the 
matrix. 

The caster, with this apparatus, stations himself by the 
side of a furnace containing the melting pot and the ful 
metal, of which he takes a portion with a very small ladle 
and having poured in a sufficient quantity, jerks the mou 
into the air with his left hand (a very singular movement) 
which has the effect of expelling the air and forcing 
the metal into the finest strokes of the matrix. He then 
with one finger releases the spring, separates the mou” 
and hooks out the letter with one of the pieces of bent wi? 
represented at the top of the mould; and so proceelt 
considerable rapidity, casting about 500 letters 19 the the 
of ordinary sized type, although the smaller and the large 
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atuizes require much more time, the first on account of the 
Faen apt and the latter to allow of the setting of the 
* metal. 


‘ The types are now removed from the caster’s table by a 
roy, who strikes off the knob at the bottom, caused by the 
superfluous metal at the orifice of the mould. A workman 
‘sext rubs the sides of each letter ‘upon a slab 
if very gritty stone (his fingers being guarded 
vy a piece of leather), which removes any small 
mobs or globules attached to the sides or edges. 
{his is done with great rapidity, from 1500 to 
1000 letters being rubbed in an hour. The 
etters are then set up in a long stick, and again 
lressed, and the bottom grooved, by which exact 
eight is insured; and the fount being then pro- 
vortioned, is tied up, and is ready for the printer. 
_ The matrix. for very large type is differently prepared, 
he nicety of the punch-cutter’s art not being required. 
The letter having been accurately shaped out by rule and 
ompass upon a piece of copper or brass, the part so mark- 
d out is cut away, care being taken to cut the back some- 
vhat wider than the front, the sloping edge forming the 
houlder of the future type. The piece of brass now very 
wch resembles the plates used for stencilling the large 
-eadings of legal forms: it is next riveted upon a smooth 
urface of brass, which forms the face of the letter. 

There is a peculiarity in script type which is deserving 
‘f mention. Script being an imitation of hand-writing, 
is necessary that the fine strokes at the beginning and 
nd of each letter should be in close contact with those of 
‘ie preceding and succeeding letters. This M. Didot en- 
‘eavoured to achieve by a very curious shape in the type, 
-y which each should so lock in with the other that the 
equired contact should not fail; but he carried his inven- 
on beyond the power of practice, for having resolved the 
jharacters into their component parts, he cast a series of 
‘igns exactly resembling the “ pothooks and hangers” of a 
choolboy’s copy-book, so that not only was every word to 
_e composed, but every letter : 

: 
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| The English founders soon improved upon this idea, cast- 
g each letter complete. This however requires several 
tters to be cast in several forms, the initial, medial, and 
nal letters not being always quite alike. The following 
i give an idea of how script is cast and composed: 


Sn the ivancy of the art of Printing. 
In the infancy of 
WT 11) /Y4EE 1/ 


Most of the English type-founders, aware of the practical 
co of this method, have, by a careful adjustment of the 
ine strokes at the beginning and end of each letter, cut 
Junts upon the ordinary square body, which answer every 
— From the nature of the metal, however, and its 
ability to wear and become battered, script is an expen- 
ive fount. (B. D.) 
TYPOGRAPHY, the art of printing. See Printine. 

TYRANT, among the ancients, denoted simply a king 
" monarch ; but the ill use which several persons invested 
‘ith that character made of it, has altered the import of 
Ae word; and tyrant now conveys the idea of an unjust 

cruel prince, who rules in a more despotic mamner than 

€ laws allow. 


Bai! or Sour, a seaport of Syria, anciently a city of 
usIv€ commerce and great riches, but which has now 


“0 into a state of insignificance and poverty. It was 


| 
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formerly called the Queen of the Sea, and ancient writers ‘Tyre. 
dilate with wonder on its magnificence and extent. The =~” 


more ancient city of Tyre was founded by a colony of the 
Sidonians, on the shore of the continent: it was taken and 
destroyed by the king of Babylon, when a new city was built 
on an island about one third of a mile from the shore. Con- 
cerning continental Tyre we have no information except 
that which is contained in the Bible; from which we learn 
that it was a large, wealthy, and splendid city. Its existence 
is acknowledged by the Greck writers, but all trace of its 
history was lost, as it was destroyed before their time. It 
was never rebuilt, and not the least trace of it remains, nor 
could its site be determined. It was not known to have been 
built on the coast, opposite to the island. When Babylon 
was conquered by the Persians, the Tyrians werc restored 
to comparative independence; and it was then that Tyre 
was rebuilt on the island, and attained greater splen- 
dour than before; and such was the power of this insular 
city, from the resources supplied by commerce, from its 
strength, and the advantages of its position, that it arrested 
the progress of Alexander’s conquests longer than any 
place under the Persian dominions. That celebrated 
conqueror spent eight months before Tyre, and only suc- 
ceeded at last by constructing an embankment or cause- 
way between the mainland and the island, giving his troops 
and engines free access to the latter. The Vyrians how- 
ever made such a valiant defence, and occasioned so great 
a loss to the conqueror, that he vented his rage on the con- 
quered city, ordering 2000 of the inhabitants to be nailed to 
crosses, and 30,000 to be sold for slaves. In the storm 
of the city 8000 had been previously slain. He set fire 
to the town itself; yet it quickly recovered from the devas- 
tation of war, and, only nineteen years after, sustained a 
seige of fifteen months from the fleets and armies of Anti- 
gonus, when it was again taken. After this second capture, 
it was subjected, with all the surrounding country, to fre- 
quent changes of masters, from the continual contests which 
took place among Alexander’s successors, the kings of 
Egypt and Syria, until it was finally absorbed, with all the 
rest of the world, in the growing empire of Rome. But 
by this time it had greatly declined in importance. ‘The 
rise of Alexandria in Egypt was perhaps more injurious to 
the prosperity of Tyre than its capture by Alexander, as 
it gradually rose to be a great emporium of traffic, which it 
thus diverted from ‘lyre, and dried up the source from 
which -its prosperity had flowed for abont a thousand 
years. Through the skill and industry of its inhabitants, it 
still remained a considerable town, so long as the Roman 
dominion continued. Tyre declined with the rest of the 
Roman empire, under the devastations of barbarian con- 
quest. It was subdued with the rest of Syria by the 
Arabs; in 1124 it was taken from them by the crusaders ; 
Saladin made an ineffectual attempt to recover it in 
1187; and it was finally taken in 1291, by Khalit, the sul- 
tan of Egypt, who razed it to the ground, that it might 
never again afford a stronghold to the Christians. It was 
taken by the Turks in 1516, when it was finally ruined; 
and it now presents to the traveller the aspect of a miser- 
able and ruined village. It has been visited by many mo- 
dern travellers, who all concur in giving the same account 
of this desolate place. It is called by Sandys a “ heape 
of ruines.” Volney describes it as a miserable village of 
fishermen, containing only fifty or sixty poor families, living 
but indifferently on the produce of their grounds and of a 
trifling fishery. The houses are wretched huts, ready to 
crumble into pieces. And thus we see the fulfilment of the 
prophecy, that Tyre should “be a place for the spread- 
ing of nets in the midst of the sea;” conveying a lively 
image of desolation, a convenient place for the drying of 
nets being generally a naked rock or beach. According 
to the most recent accounts, Tyre was beginning somewhat 
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‘Tythoot to revive, a number of peasantry having come down from 


Tyrol. 


the neighbouring mountains to carry on the trade for which 
its harbour affords an opportunity. It is said by Turner to 
contain 200 inhabited houses or huts, two thirds of which 
are occupied by the tribe called Mutualis, while the rest of 
the inhabitants are chiefly Greek Catholics. There are 
also twelve Maronite families. The chief staple is tobacco, 
wnich is exported to Cairo and Damietta. Tothe same places 
are also sent charcoal, a number of dried figs, and large fag- 
gots of wood. There area large pottery and a fishery. ‘lhe 
walls of the town, about a mile in circuit, very old, falling to 
pieces, and patched up, may still be traced. In many places 
they are mended with large columns of red and gray granite, 
with two or three old cannon mounted upon them. On the 
west they are almost overwhelmed by sand; but on the 
south and east sides they are thirty feet high. On the 
south-west and south-east corners are the remains of ancient 
niches. The only gate is one of wood, on the easter side ; 
while on the north, part of the wall is broken down in order 
to allow a passage. The harbour stretches fifty feet along the 
shore, and 150 along banks that run into the sea. Near the 
walls are the ruins of two square Arab towers, one thirty- 
five and the other forty feet high; supposed by Pococke 
to have served as reservoirs of water, to be distributed from 
the aoueduct over the city. Without the walls are the ruins 
of a very large church, built, in the Syrian style, of hewn 
stone ; also some very perfect remains of several buildings to 
the north, which are supposed to have belonged to the archi- 
episcopal palace. Long. 35. 20. E. Lat. 33. 10. N. (¥.) 

TYRHOOT, a district of Hindustan, in the province of 
Bahar, principally situated between the 27th and 28th degrees 
of N. lat. On the north it is bounded by the districts of Moc- 
wanpoor and Muchwany, which aresubject to Nepaul; on the 
south it has Hajypoor and Boghpoor; to the east, the Ben- 
gal district of Purneah ; and on the west, Bettiah and Hajy- 
poor. It is estimated to contain 5033 square miles. The sur- 
face, though not hilly, is more elevated, the soil drier, and the 
climate generally healthier, than those more to the south ; 
although during summer it is liable to intense heats. It is 
well adapted for the breed of horses; and many of these 
valuable animals have accordingly been reared in this and 
the adjoining district of Hajypoor, to purchase which nu- 
merous horse-dealers from upper Hindustan have resorted 
to the fairs. The district is well cultivated, and produces 
grain, sugar, and indigo. Towards the northern frontier 
are extensive forests; but the timber cannot be floated down, 
owing to the want of water. The names of the rivers are, 
the Little Gunduck, the Bhagmati,and the Gogary. Along 
with the rest of the province, it devolved to the British, and 
was permanently attached in 1794, since which period it has 
improved greatly in population, cultivation, and commerce, 
iarge tracts of jungle having been brought into cultivation by 
the zemindars. In 1801. according to a census ordered by 
Marquis Wellesley, the inhabitants amounted to 2,006,000, 
in the proportion of one Mahommedan to four Hindus. 

TYRNAU. a city of the Austrian kingdom of Hungary, 
the capital of a circle of the same name in the province of 
Hither Danube. It is the seat of the provincial courts of 
law, and contains nine churches, 660 houses, with 5760 in- 
habitants, chiefly employed in making linen and woollen 
cloths. It is a place of very active commerce. Long. 17. 
29.42. E. Tnat..48, 22.143. Ni 

TYROL or Tirot, a province of Austria, one of those 
most early acquired by the imperial family. It takes its 
name from an ancient castle on a mountain, near the river 
Meran, which came under the house of Austria through a 
female, Margaretta Maultasche. in the year 1363. It extends 
in north latitude from 45° 39’ 30” to 47° 41/15", and in 
cast longitude from $° 28’ 5’ to 12° 32’ 23”, and contains 
11,180 square miles. The province is divided into seven 
circles, comprehending twenty-two cities, thirty-six market- 
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towns, and 3150 villages. The inhabitants were, in jay 
717,524; but by the census of 1832, they appear to h 
increased to 805,750. They all adhere to the Ro 
Catholic Church, there being no Protestants or Gree 
only eight or ten Jewish families. The whole of they 
vince is a continuation of the Alps, and the face of 

country resembles Switzerland, with some lofty mountains 
capped with snow, having between them similar profound 
precipices, thundering cascades, and extensive glaciers 
This portion of the Alps, known to the ancients ag the 
Rhetian, contains some of the loftiest mountains of the 
range. The Orteler exceeds’ 14,000 feet in height, the 
Tschernowand is 11,600, and a great number above 800) 
feet. This mountainous district abounds in most beautifyl 
lakes, which are the sources of' several rivers, the Etsch, the 
Brenta, the Drave, and the Gail, which rnn to the Adri. 
atic; and of the Isar, the Lech, the Iller, and the n, 
which finally empty themselves into the Danube. air 
is pure and cold, but the too frequent sirocco in the spm. 
mer has often a most injurious effect on the health of the 
inhabitants. 1 

From the nature of the country, the far greater part is in- 
accessible to agriculture. The woods are estimated to} 
about three times the extent of the pasture and arable land 
together; and of about 1,800,000 acres, not more than 
170,000 are capable of being ploughed ; whilst the pasture 
land, in which are included those parts of the Alps which 
afford in the summer only food for cattle, are estimated at 
600,000 acres. In the valleys, and lower sides of the hills, 
about 20,000 acres are appropriated to vineyards and gar. 
dens. ‘The district is every year deficient in corn, and 
receives supplies from its neighbourhood, although the cul- 
tivation of potatoes, of maize, and of buckwheat, is exten: 
sive, and supplies substitutes for wheat, rye, and barley. 
The chief agricultural products which exceed the demands 
of the population are butter, hemp, tobacco, flax, and on 
the southern border, towards Italy, some silk. ; 

The country is rich in minerals, but that branch of indus- 
try is langnishingly pursued. The mines yield gold about 
200 ounces, silver 16,000 ounces, and some iron, lead, 
calamine, and much rock-salt. Some iron and sheet wares 
are exportcd, as well as wine, tar, pitch, horses, cheese, 
and butter, chicfly to Italy. From the poverty of the coun- 
try, the emigration is very great; and in every part of 
Europe the natives of it are to be seen, who, after success- 
ful wanderings, return to enjoy the proceeds of their industry 
and parsimony in their native land. The Tyrol has some 
privileges beyond the other portions of the Austrian states. 
The deputics form an assembly of four orders, the clergy, 
the nobles, the burghers, and the peasantry, being the only 
part where the latter class have representatives. The 
power of the states is however very inconsiderable, being 
limited to the distribution of the taxes imposed on the pro- 
vince among the several subdivisions of it, and to the 
privilege of petitioning and remonstrating. 

TYRONE, an inland county of the province of Ulster 
in Ireland, is bounded on the north by the counties of Do- 
negal and Londonderry, on the east by Lough Neagh and 
the county of Armagh, on the south by the counties ° 
Monaghan and Fermanagh, and on the west by those of 
Fermanagh and Donegal. It lies between 54° 20 and 
54° 59’ north latitude, and 6° 15’ and 7° 57’ west longi- 
tude ; measuring forty-six miles in its greatest length from 
north to south, and sixty-three in its greatest breadth ban 
east to west, and containing an area of 1269 square mues, 
or 8U6,296 acres, of which 714,500 are land, and 0 
these, 544,000 acres are cultivated, and 170,000 bog or 
uncultivated mountain-land 3; and 31,796 are covered wit 
water, part of which isa section of Lough Neagh. io. 
the ninth county as to its total extent of surface, and the 
eighth as to its quantity of cultivated land. 
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». , According to some authorities, the Erdini, and to others, 
—hy Scott. were the earliest known inhabitants of this dis- 
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with new red sandstone. In the sandstone formation in Tyrone. 
this part, fossil fish have been found, with the characteristic -~v-—” 
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ict. It was afterwards distinguished .by the name of 
ineal-Evgain, or Tyr-Owen, and was the territory of the 
YNeills, descendants of Neal of the Nine Hostages, king 
f Ireland, and virtually sovereigns of the greatest part of 
ne north of Ireland for several centuries after the Eng- 
sh settlement under Henry II. In a writ of Henry III, 
1e head of the sept is styled king of Kenilum or Tiroen. 
he chief seat of the family was at Dungannon, which, 
ough several times taken and sacked by the English 
srces in their attempts to reduce the country to obedience 
the royal authority, continued to be so until the close of 
ie reign of Elizabeth, when it was burned by Hugh 
’Neill, earl of. Tyrone, to prevent its falling into the 
ands of Lord Mountjoy, who then commanded the queen’s 
rees in Ireland. The insurrection of 1641 may be said 
_ have had its commencement in this. county, by the cap- 
re of Charlemont Fort and Dungannon by Sir Phelim 
Neill; and in 1646 the parliamentary forces under Ge- 
ral Munroe received a signal defeat from Hugh Roe 
Neill at Benburb. During the greater part of the war 
otween King William and King James, this county was 
the possession of the forces of the latter, and suffered 
uch from the partisan warfare carried on there, chiefly by 
etownsmen of Enniskillen. It was also here that the 
dlunteer convention of Dungannon asscmbled in 1782, 
ad passed a series ef resolutions expressive of their opi- 
on of the right of the Irish parliament to make laws in- 
pendently of that of Great Britain. 

The surface is much varied, mostly hilly, with but little 
‘vel ground. In the north it rises into the mountain 
_nge of Sperin, forming the boundary between the connty 
ad that of Londonderry. Its greatest elevations are Mul- 
ghearne, 1890 feet; Straw Mountain, 2085; Muinard, 
3645 and Sawell, 2236. South of these is the lower 
dge of Slievekirk, Slievemore, and Munterlony, whose 
ghest point is 1432 feet. Mullaghcarne, north of Omagh, 
‘1778 feet high ; Slieve-Gallion, in the north-east, 1730 ; 
roagh, west, 1260; the mountains south of Clogher, 
hich form its boundary towards Monaghan, 1265 feet. 
Wo mountains, detached from the main group, and si- 
tate on each side of the Mourne river, are distinguished 
'y the popular names of Bessy Bell and Mary Gray. 
he former name has been supposed to owe its origin 
) the pagan rites celebrated on its summit to the god 
el or Beal; for the latter no conjecture has been ha- 
jrded. The eastern districts are chiefly flat, declining 
jwards Lough Neagh. The valleys, several of which 
€ very romantic, serve as the channels to the minor 
reams, whose confluence forms the river Foyle. The 
‘incipal are, the Mourne, Munterlony, Owenreagh, Owen- 
‘lloe, Derg, from Longh Derg in Doncgal, and the 
‘ennet. The Foyle forms a sinall portion of the west- 
n boundary, the Blackwater a considerable part of the 
uthern, and the Ballinderry of the north-eastern. There 
e but few lakes, and those very small. Lough Fae, 
|, the foot of Slieve-Gallion, and Lough Creevy, are the 
| "gest. 

The substratum of the northern mountainous district is 
ica slate, interspersed with primary limestone in sinall de- 
ched portions. To the north-west is yellow sandstone 
‘th conglomerate, which shows itself also in the central 
‘it near Omagh, and again in the south-west, where it 
junges into Fermanagh. A bed of granite, enclosed in 
-‘ystalline greenstone trap, extends from Slieve Gallion 
arly to Omagh. ‘The formation across the county from 
ough Erne to Lough Neagh is the old red sandstone and 
ndstone Conglomerate. In the south and south-east the 
arboniferous or mountain limestone appears ; and near the 
orders of Lough Neagh are lyas, green sand, and chalk, 


features of their various species strongly marked. Near 
Cookstown.a great number of organic remains has been 
discovered. Coal is raised in Jarge quantities in the east- 
ern part,, between Dungannon.and Lough Neagh, in a dis- 
trict formed of .a collection of low hills, not more than a 
hundred feet in perpendicular elevation, with steep sides 
and flattencd summits. , There are two principal fields; 
Coal Island, measuring about eight miles by three, and 
comprehending an area of 1200 acres; and Annahone, 
about a mile each way, and containing 500 acres. The 
coal, which is of the bituminous or blazing kind, like that 
of the west, of Scotland, burning rapidly, and»with a bright 
abundant flame, rests upon beds of fire-clay, sandstone, or 
blne clunch. ‘The shale has impressions of vegetable sub- 
stances, among which are reeds of very large dimensions. 
The quantity of coal raised is abundant in proportion to the 
extent of the field; but it is difficult to be worked, from the 
greatness of the angle formed by the layers of coal in many 
places, which increases the difficulty of drainage, and also 
from the soft nature of the bottom or flooring, which re- 
quires many precautions to prevent the passages from clos- 
ing. Indications of coal have been perceived at Drunguin, 
to the north-west of Omagh, but no practical advantage has 
yet been taken of the discovery. Iron ore and potters 
clay are found in the coal districts. A range of escars. ex- 
tends across the southern part of the county, from ncar 
Dungannon to Five-mile-town; and the ridges are in 
some places as regularly arranged as if formed by the 
hand of man. There are many small bogs dispersed through 
the county. 

The soil in the parts adjacent to Lough Neagh is alluvial, 
of considerable depth, and based upon limestone. . The low 
lands along the Blackwater are extremely fertile, well tim- 
bered, and afford many prospects of great beauty. The 
valley of the Foyle, which belongs to this county, is also 
very fertile. The mountainous tracts to the north have a 
shallow soil, resting either on a tenacious clay, or on bog, 
which impedes the passage of the water, and renders the 
land moist, cold, and unproductive. Much of the central 
parts present tracts of unprofitable bog and heath. The 
southern districts are well wooded. 

The progress of population during the last hundred years 
is as follows, according to the authorities stated : 


Year. Authority. Number. 
TOO RAN AVE OUTEOs..0...s.008s porta, TOjere 
eg ae a DEROOTE, ore ees. caters pees. LOO, UU0 
1812.........Parliamentary census..........250,746 
7Oe) hse ses TTPO tos eae ois sso oaes segue CONROOD 
Bel .. reon. TUO, eee aeye TT eee .. 302,943 


The proportion of population to the entire surface of the 
county is, according to the latest of these statements, as 1 
to 2°12, and to the entire of the cultivated land as | to 1°83. 
There is therefore one individual to somewhat more than 
every two acres of land in general, and to every 14ths of 
an acre of productive land. According to the retnrns of 
the Commissioners of Public Instruction in 1834, which, 
being taken by dioceses instcad of counties, afford but .an 
approximation to strict accuracy, the total population was 
312,500, of which 69,320 were members of the established 
church, 69,620 Protestant Dissenters, and the remaining 
173,560 Roman Catholics. The proportions of the differ- 
cnt persuasions, the total population being taken as unity, 
are therefore 0°222, 0°223, and 0:555 nearly; whence it 
appears that the Roman Catholic population is more than 
equal to that of the Protestant, which also is almost equally 
divided between the established church and the Dissen- 
ters. ‘The number of children receiving instructicn in pub- 
lic schools, according to the population returus of 1821, 
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enness. The public establishments for medical purpe 
are in different places. The county infirmary is at Oma h* 
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Tyrone. and the Reports of the Commissioners of National Educa- 
— vm’ tion in 1824-6 and in 1837, was as follows: 


Sex not 


Year. Males. Females. ascorttied Total. 
VOC: .. SAS HORy... SAGOTS icc antec 12,562 
TRCHEGN I. VOMNSR®, ... ROIS... cess ee AAT. ne Leese 
icSwWioncappscnant hich aos costs Oley bons epenoeme=—sooopco 6,964 


Of the numbers stated in the return of 1924—6, there 
were, of the established church, 4524; Protestant Dissen- 
ters, 6404; Roman Catholies, 7480; besides 120 whose 
religious persuasion was not ascertained. And according 
to the same return, the number of schools was 435, of which 
eighty-nine, with 4861 pnpils, were supported by grants 
of public money ; eighty, with 5250 pupils, by private sub- 
scriptions; and the remaining 226, with 8717 pupils, wholly 
by the pupils’ fees. 

Aftcr the flight and attainder of the earl of Tyrone in 
1607, the county was parcelled out by King James among 
English and Scotish scttlers, or, as they were then styled, 
* planters,” among wham the native Irish were distributed 
as tenants, except the swordsmen, who were dispersed 
throughout the waste districts of Munster and Connaught. 
Before that period, it was divided into two districts, 
called North and South Tyrone; but the northern part 
was about that time transferred to Londonderry, and the 
remainder divided into the five precincts of Clogher, Din- 
gaunon, Mountjcy, Omy, and Strabane. It now consists of 
the four baronies of Clogher, Dungannon, Omagh, and 
Strabane, which are subdivided into thirty-five parishes, of 
which twenty are in the diocese of Armagh, eleven in that 
of Derry, and four in Clegher; the cathedral and bishop’s seat 
of the last named being in che county. ‘Tyrone was repre- 
sented in the Irish parliament by ten members, two for 
the county, and two for each of the boroughs of Augher, 
Clogher, Dungannon, and Strabane. By the act of union 
the number has been reduced to three, two for the caunty 
and one for the borough of Dungannon. The numbers of 
electors at different periods were as follows : 


Year. 


1.50. L 20. 1.10. Total. 
188i see. ao 28... SBTC, FO, 2, Page 
1392 .c0so-00- 166... cM EMO... ee 1151 

Total. Total. Total. 
1833.......1151 1886.......1250 1898,.....1250 
VW634....... 1320 1837.......1250 1839......3430 
1835.......2057 


The local government is vested in a Jord lientenant, 
twenty-two deputy lieutenants, and eighty-two other ma- 
gistrates, besides a stipendiary appointed and paid by the 
crown, under whom there is a constabulary force of one 
county inspector, five sub-inspectors, six head constables, 
and 150 constables and snb-constables. The assizcs are 
held at Omagh, where also are the caunty conrt-house and 
prison. There are bridewells at Clegher, Dungannon, and 
Strabane. General sessions of the peace are held at Stra- 
bane, Omagh, Dungannon, and Clogher; and there are 
eightecn stations tor holding petty sessions. The num- 
ber of committals for 1839 was 558, disposed of as fol- 
lows: Discharged in consequence of want of prosccution, 
sixty; no bill being found, 100; acquitted by jury, 151; 
bailed and not tried, twenty ; total, 331; convicted, 227, of 
whom there were discharged on securities, twenty-nine ; 
fined, thirty ; imprisoned for six months or under, 127 sfer 
one year, ten; for two years, three ; transported for periods 
under seven years, ten ; tor seven years, fourtcen ; for four- 
teen years, four ; for life, none; sentenced to death, none ; 
to which general total are to be added seventy-three cases of 
summary convictions at petty sessions, and 190 for drunk- 


the fever hospital at Strabane, and the accommodation for 
lunatics in the distriet-asylum at Londonderry, There are 
twenty dispensaries distributed through the caunty. Work. 
houses for unions under the new poor-law are in course of 
erection at Castlederg, Cookstown, Dungannon, Gortin, 
Omagh, and Strabane. 

The modes of agriculture differ according to the charac. 
ter of the soil. In the alluvial lands in the east, tillage ig 
pursued universally, and according to the most approved 
systems, both as to the treatment of the land and the con. 
struction of the implements. It is also extending into the 
mountainons district, wherever the nature of the soil or the 
deelivity of the land admits of it. The spade, as an instry. 
ment of general husbandry, is less used every year, and the 
plongh is substituted for it. l’arms are generally small, not 
often extending beyond fifty acres. The land is much sub 
divided, except in the monntain districts, where farms are 
often held by a number of tenants, each of whom tills g 
quantity of the land proportionate to the amount of his rent, 
and enjoys the benefit of the remainder as pasture-land for 
his cattle, in common with the rest of the holders. Jn the 
more highly cultivated parts the fences are af white thorn; 
in the hilly country cither of stone carelessly piled together, 
or, where stone is scarce, of sods topped witli furze, here called 
whins. T.and is now seldam allowed to lie fallow, as formerly, 
but is kept in a prodnctive state by a judicious rotation of 
crops. Though it is not a pasturage country, and possesses 
but few extensive dairies, much butter is made, chiefly for 
the Scotish market. Cheese is also made in small quantities. 
The native cows are small, but good milkers. Great num 
bers of young cattle are fed on the mountains, and aftera 
short time driven down to the lowlands for sale, where they 
are slaughtered, and sold under the naine of horse-beef, be. 
cause carried to the markets on horseback. The horses 
are hardy and excellent for field purposes, but are ill shaped, 
The brecd of sheep is little attended to, whether for wool 
or carcass ; nor are swine reared in the numbers usual in 
most other parts of Ireland, tlic vicinity of Strabane being 
the only part in which they form an important part of the 
farming stock. 

The linen manufacture was long the staple trade; and 
though it lately declined here, as in other parts, for some 
years, yet it was never wholly relinquished : it is reviving to 
such a degree that it may now be considered to be im 
flourishing and improving state. Bleach-greens were very 
numerous, but most of them have been applied to other uses 
the linens wronght in the country being sold in a green state 
in all the principal towns. Woal is manufactnred for do- 
mestic use into coarse cloths, blankets, and druggets; which 
last are still worn by the women, though their use is much die 
minished by the demand for cheap cottons. ‘The favourite 
colour for bread cloths is a light blue. In spinning the 
wool, the cleaginous juice of the fern-root pounded is use 
instead of butter. Agricultural implements of every kind 
are manufactured at Coal Island; as are fire-bricks, com 
sidercd to be equal to those of Stourbridge clay, and also crt 
cibles. ‘here are potteries in several places. Flour, tobace 
soap, and candles are manufactured to a considerable extent 
There are several tanncries, distilleries, and brewerics. The 
northera mail-road to Londonderry, through Strabane, 
verses the county. The Ulstcr Canal passes along the soul» 
ern borcer from Lough Neagh to Caledon, near whic. 
enters Monaghan in its progress towards Longh Erne. 
The Foyle is navigable for small craft to St Johnstow? 
a village on the confines of the county, but on the Do- 
negal bank of the river, and thence by an artificial cut to 
Strabane. ‘Ihe Blackwater is navigable for boats el 
and communicates with the collieries by a short canal. T si 
is also a communication between the river and the collier 
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». wy availroad. The line of railroad proposed by the com- 

‘nissioners of railways to proceed from Armagh to Cole- 
aine is intended to pass through Tyrone, near the western 
oast of Lough Neagh, by Coal Island and Coagh. There 
— nine banking establishments; three of which are 
ranches of the Belfast, three of the Provincial, and three 
f the Agricultural and Commercial Banks. There are also 
ght registered loan-societies. 

As every settler placed here by James I. was bound by 
1e conditions of his grant, if he held upwards of 1000 acres, 
»erect a castle with a bawn or fortified enclosure, numer- 
us large buildings were raised, of a mixed character be- 
veen the feudal fortress and the modern mansion, several 
* which are still the residences of the representatives or 
accessors of the original grantees. Besides these there are 
‘any elegant modern mansions and villas of the landed 
entry. The houses of the mere substantial farmers are of 
‘one, generally well built and slated ; the habitations of the 
vasantry very poor, owing partly to the want of timber, 

rtly to the poverty of the inmates. Turf is the general 
el, except in the immediate vicinity of the collieries. The 

d of the poorer classes is potatoes and oatmeal, with milk 
id salt fish occasionally; flesh-meat is used only on festal 
reasions. In their dress, customs, and dispositions, they 
ay little from those of similar station throughout the pro- 
nee. Irish is scarcely spoken except in the retired moun- 
in-distriets. 

A singular mode of medical treatment is practised in 

ne parts. A kind of rude cell is seooped out of the side 
I hill or bank, and closed in the front with wicker-work 
_ clay, leaving only a sinall opening for the entrance. 

e interior being heated with charred turf, the patient is 
id down in it, and the door being closed up so as to pre- 
nt the admission of air, he is suffered to remain there un- 
the action of the heat is supposed to have produeed the 
ssired effect. This system is used in all complaints, but 
jiefly in rheumatic affections, which are very prevalent. 
he poorer classes are much addicted to superstitious prac- 
‘es: they stand in great awe of fairies, or, as they call 
jem, “ the wee people ;” and still adhere to the custom of 
jiving their cattle round fires lighted at midsummer. An 
atique bell, found among the ruins of a church, and 
own hy the name of the Clogh of Termon, is used as a 
‘st to swear upon; and the donach, a box or casket contain- 
'§ some relics, is employed for the same purpose. 

There are many remains of raths and Danish forts, several 
_astate of good preservation ; but their number is yearly di- 
uishing, by their being dug up and carried. away for farm- 
$ uses. Several fine monuments described as Druidical 
ato beseen. A very large cromlech rests on a hill near 
Wwtown-Stewart ; another is near Coagh. Some remains 
a round tower were visible at Errigal-keroge in the be- 
img of the present century, but no trace of it now ex- 
‘in Near Dungannon is an ancient relic, consisting of 
© cireles marked by upright stones, and connected to- 
ther in the shape of the figure 8. Several brazen trnm- 
‘8 of singular construction were discovered about a 
/mury ago near the same town. The remains of monas- 
|; buildings and of ancient castles are numerous. Among 
‘* Most remarkable of the latter is that at Benburb, near 
(uch was one of the ancient residences of the O’Neills. 
The population is chiefly rural. ‘The largest town does not 
 Mtain 6000 inhabitants, and there are but nine containing 
Population which exceeds 1000. The county town is 
magh, Nearly in its centre, on the Drumragh water or 
‘Toule,a branch of the Foyle. This town was twice de- 
yoved by fire; the first time in 1689, by the garrison 
‘iced Init by King James, in order.to render it useless 
the femy when they evacuated it; afterwards in 1743, 
| *? aceidental fire, which left but two houses standing. 


he other places that have suffered by such a cala- 
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mity, it rose much improved from its ashes, and is now re- Tyrteus. 
markable for its general neatness, and the elegance of some —\~— 


ofits buildings, particularly the court-house. The other pub- 
lic buildings are, the parish-church, with a lofty tower and 
spire, the Roman Catholic chapel, four dissenting chapels, 
the county-prison and infirmary, and a barrack. Omagh has 
some trade, and is one of the markets for brown linens. 
The population is 2211. Strabane, on the Mourne, near 
its confluence with the Finn, is the largest and most im- 
proving town in the county. Its situation is very pictu- 
resque ; the natural beauties of its site being heightened by 
the numerous orchards and fruit-gardens in which it is em- 
bosomed. Its public buildings are, the parochial church, 
a Roman Catholic chapel, and four dissenting places of 
worship. It is a chartered borough, but the corporation 
is little regarded since it lost by the union its right of re- 
presentation. Its only corporate property are the town tolls 
and customs. It carries on a brisk trade in grain and pro- 
visions, which is greatly promoted by a canal, three miles 
long, to Leck, on the Foyle, and navigable for barges of 
forty tons. The linen manufacture, after having been 
carried on here to a large extent, gave way to that of cot- 
ton, which has also declined.” The present thriving state of 
the place is owing to its general trade, and its position as 
a mart for receiving the agricultural produce of the inte- 
rior and transmitting it to Londonderry: it also enjoys the 
advantage of a profitable fishery. The population is 5457. 
Dungannon, three miles west of the south-west extremity 
of Lough Neagh, was the principal residence of O’Neill, the 
head of the family, who here erected a large castle, which 
he afterwards burned, together with the town, when driven 
from it by Lord Mountjoy. The castle was rebuilt after the 
restoration, and the town munch improved. Its public 
buildings are, the parish church, a Roman Catholic chapel, 
several dissenting places of worship, and one of the royal 
schools endowed by James I. The linen manufacture is 
still carried on with great spirit ; and there ave several bleach- 
greens in the neighbourhood. It has also manufactories of 
earthenware, fire-bricks, iron, and flour. It returns a mem- 
ber to the imperial parliament, for which purpose a new and 
more limited boundary has been laid down, comprehending 
but 224 acres out of 836, which is its extent for other mu- 
nicipal purposes. The population is 3515. Cookstown, on 
the road from Dungannon to Coleraine, has also a respect- 
able share of the linen manufacture, chiefiy for the supply 
of the English market. Its popnlation is 2683. The other 
towns whose population exceeds 1000 souls each are, Auch- 
naeloy, 1742; Newtown-Stewart, 1737; Fintona, 1714; 
Caledon, 1U79; and Stewartstown, 1010. Clogher, where 
stood the cathedral of the diocese of’ the same name, a build- 
ing of small dimensions and few architectural pretensions, 
thengh dignified with the title of city, from the circumstance 
of its being the seat of a bishop, is but a village, with a 
population of 523 inhabitants, who chiefly derive their 
subsistence from the expenditure of the family and de- 
pendents of the bishop, whose palace and demesne are in its 
vicinity. (es P.) 
TYRTAUS, a renowned poet, was an Athenian by 
birth, and flourished about 682 years before the com- 
mencement of the Christian era. He followed the occu- 
pation of a schoolmaster, was lame in one foot, and was 
considered as scarcely sound in mind. By the fvolish, 
genius is sometimes mistaken for fatuity. The causes 
which led to his being placed in a more conspicuous situa- 
tion Were very peculiar. During their seeond war with the 
Messenians, the Lacedzemonians having consulted the oracle 
of Delphi, were directed to request the services of an Athe- 
nian general. The Athenians were unwilling to disregard 
the injunctions of the oracle, but they were also unwilling 
to assist a rival state in extending its dangcrous power in 
the Peloponnesus; and with the view of at once complying 
3K 
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life to be eminently distinguished. It was said of Ty 
that he never was a boy, his calm and contempl 
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Tyrwhitt. with the form, and evading the spirit of the response, they 
——\-——" sent the lame and eccentric poet to Sparta. By the force 


of his genius, he speedily effaced the first impressions oc- 
casioned by the meanness of his personal appearance ; but 
his victories were achieved by the lyre and not by the 
sword. He composed various poems in praise of valour 
and patriotism, and breathed a new spirit into the rude sol- 
diers of Sparta. When they had been thrice repulsed, and 
their leaders were on the point of ordering a retreat, Tyr- 
tus, by londly reciting his nable verses, roused the droop- 
ing courage of the army to such a height, that every warrior 
prepared to conquer or die. In the anticipation that they 
might all perish on that bloody field, they cach fastened on 
the right arm a ticket, containing his own name and that 
of his father, lest, in the general mass of carnage, it might 
be impossible to recognise their mangled bodies. The 
Messenians faught with great valour and determination, but 
the Lacedsemonians at length obtained the victory. When 
civil discords afterwards arose at Sparta, they were dispelled 
by the potent song of Tyrteeus. Asa reward of his eminent 
services, he was admitted to the rights and privileges of a 
citizen. According to the statement of Lycurgus, they 
passed a law, enjoining as a preparation for battle, that the 
soldiers were to assemble at the king’s tent, in order to lis- 
ten to the recitation of this poet’s verses, so well calculated 
to inspire them with a contempt of danger and death.' Of 
the literary history of Greece, very few portions are so sin- 
gular as that which we have now detailed ; nor must it be 
forgotten that the people among whom poetry effected such 
wonders, were never distinguished by the cultivation of 
literature. 

Of the fragments of Tyrteeus, the earliest edition 1s sup- 
posed to be that which M. Aurogallus published along with 
the Hymns of Callimachus, Basil. 1532, 4to. They were 
afterwards inserted in various collections, those of ‘Turne- 
bus, Winterton, Brunck, Gaisford, and others. A separate 
edition was published by Dr Moor, Glasg. 1759, 4to. Two 
editions, much more elaborate, were published by Klotz, 
Breme, 1764, 8vo, Altemb. 1767, 8vo. This second im- 
pression contains various additions and improvements. But 
the most valuable edition that has yet appeared is included 
in a volume bearing the title of “ Jo. Valentini Franckii, 
Philos. D. Callinus; sive, Queestionis de Origine Carminis 
Elegiaci Tractatio critica. Accedunt Tyrtei Reliquia, 
cum procemio et critica annotatione.” Altonz et Lipsie, 
1816, Svo. The fragments of Tyrtzeus, almost entirely in 
elegiac verse, are eleven in number, but only two of them 
extend to any considerable length. One of them consists 
of a single verse. The fragment beginning Méypi¢ rsd 
nurénercbe; which is frequently printed among those of 
Tyrtzeus, is by the best critics assigned to Callinus. 

TYRWHITT, Tuomas, a distinguished scholar, was 
born in London on the 29th of March 1780. His father 
Dr Robert Tyrwhitt, descended from an ancient baronct’s 
family in Lincolnshire, was at that time rector of St James’s, 
Westminster; but this benefice he resigned in 1732, on 
being appointed a canon residentiary of St Paul’s. With 
this preferment, he held the prebend of Kentishtown, and 
the archdeaconry of London. In 1740 he became a canon 
of Windsor ; and, if his lite had been prolonged, he might 
perhaps have attained to a higher station in the church ; but 
he died on the 15th of June 1742, at the early age of forty- 
four. By his wife, the eldest daughter of Bishop Gibson, 
he left a numerous family, with only a moderate provision. 
His eldest son Thomas was sent to a school at Kensington, 
after he had completed the sixth ycar of hisage. In Janu- 
ary 1741 he was removed to Eton, where he first displayed 
that ardent love of literature for which he continued through 
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position always leading him to manly and scholar-like pyr. 
suits. After residing at Eton for six years, he was in 1747 
entered of Queen’s College, Oxford. He took the des 


of A. B.in 1750; and having been elected to a fellowship of 
Merton in August 1755, he took that of A.M. in the ens. 
ing year. 4 

He had previonsly hired chambers in the Temple, and 
applied himself to the study of the law; but in December 
1756 he was appointed under secretary at war, the principal 
secretary being his friend and patron Lord Barrington, 


Museum, and was zealous in discharging the duties con- 
nected with this honourable appointment. To the Museum 
he bequeathed a portion of his valuable library, compre- 
hending such books as it did not already possess. His 
constitution had never been robust; and having been at- 
tacked by two violent disorders, he expired on the 15th of 
August 1786, in the fifty-seventh year of his age. Hedied 
at his house in Welbeck-street, Cavendish-square, and was 
interred, as his father had also been, in St George’s Chapel, 
Windsor. He left behind him the character of a learned 
and amiable man. “In private life,” we are informed, “he 
was a man of great liberality, of which some striking in- 
stances are given. In one year it is said he gave away 
L.2000, and for such generous exertions he had the ability 
as well as the inclination, for he had no luxuries, no follies, 
and no vices to maintain. Of such a man it is unnecessary 
to add, that he died lamented by all who knew the worth of 
his friendship, or enjoyed the honour of his acquaintance.” 

Tyrwhitt was a man of solid as well as extensive erudition; 
well acquainted with the modern, and eminently skilled in 
the ancient languages. He was an able Grecian; and his 
name is held in much respect by the scholars of the con- 
tinent. He distinguished himself by his sound judgment 
and critical sagacity ; nor was he less distinguished by the 
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modesty and candour which he carried into all his inquiries. 
He bore no resemblance to those verbal critics who seem 
to have dipped their pens in gall whenever they enter upon 
the discussion of a controverted point, however minute. 
His earliest publication was “An Epistle to Florio at 
Oxford” Lond. 1749, 4to. This was followed by “ Trans- 
lations in Verse.” 1752, 4to. Here Pope's Messiah 
and Philips’s Splendid Shilling appear in Latin, and the 
eighth Isthmian ode of Pindar in English. His next work, 
which is but of small extent, is entitled “ Observations and 
Conjectures on some Passages of Shakspeare.” Oxford, 
1766, Svo. On the same poet he afterwards communi- 
cated various annotations to Steevens and Reed, for their 
editions of 1778 and 1785. ngiis 


His edition of another Ei 
poet brought him a considerable increase of reputation 
“ The Canterbury Tales of Chaucer. To which are added, 
an essay on his language and versification; an int ‘a 
tory discourse ; and notes.” Lond. 1775-8, 5 vols. Bro. 
Oxf. 1798, 2 vols. 4to. Lond. 1830, 5 vols. Sv. He 
afterwards lent his aid to the publication of “Poems, SUP" 
posed to have been written at Bristol, by Thomas Rowley 
and others, in the fifteenth century; the greatest part now 
first published from the most authentic copies, with si 
graved specimen of one of the MSS. To which are add 
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t. preface, an introductory account of the several pieces, and 
‘wlossary.” Lond. 1777, 8vo. This volume was twice re- 
inted in 1778, with the addition of an appendix, tending 
| prove that the poems were all written by Chatterton. 
yrwhitt’s opinion, which is now sufficiently confirmed, was 
posed by several writers, one of whom was Mr Bryant, 
:d another Dr Milles, dean of Exeter. The former pub- 
jhed an elaborate volume of nearly six hundred pages. 
‘e returned an able and temperate answer, under the title 
«“A Vindieation of the Appendix to the Poems called 
| jowley’s, in reply to the Answers of the Dean of Exeter, 
| cob Bryant, Esquire, and a third anonymous writer ; with 
ene further Observations upon those Poems, and an Exa- 
rnation of the Evidence which has been produced in sup- 
jrt of their Authenticity.” Lond. 1782, 8vo. The word 
cthenticity, it may be remarked, is here -improperly used 
i tead of genuineness. On this controversy, several other 
tts were produced. ‘Tyrwhitt’s opinion was adopted by 
\arton, and was opposed by Mathias. 
These were the principal works of literature which he 
lished in English. He was however the editor of other 
th works which deserve to be mentioned. “ Proceedings 
a1 Debates in the House of Commons in 1620 and !621; 
the original MS. in the library of Queen’s College, 
‘ford : with an appendix.” Oxf. 1766, 2 vols. 8vo. “The 
Nnner of Holding Parliaments in England. By Henry 
° nge, Cler. Par. Corrected and enlarged from the author’s 
pizinal MS.” Lond. 1768, 8vo. He likewise superin- 
ded the posthumous publication of his learned friend 
1; Musgrave: “‘T'wo Dissertations. 
thology. II. An Examination of Sir Isaac Newton’s Ob- 
Hions to the Chronology of the Olympiads.” Lond. 1782, 
S!._ Por this work a very liberal subscription had been 
aed, entirely by the exertions of Mr Tyrwhitt, who had 
wiously relinquished to the author’s widow a bond for se- 
jl hundred pounds, which he had lent to her husband. 
lis classical labours, though not very extensive, have 
sured him a high reputation as a scholar. In 1773 he 
ilished from a Harleian manuscript “Fragmenta duo 
“and after an interval of three years appeared 
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Ptarely ;” 
I Dissertatio de Babrio, Fabularum /Esopearum Scrip- 
¢. Inseruntur Fabule quedam Esopeee nunquam an- 
(ic edite, ex cod. MS. Bodleiano. Accedunt Babrii 
“igmenta.” Lond. 1776, 8vo. Of Babrius, otherwise 
ced Babrias or Gabrias, the personal history is altogether 
Oure. Tyrwhitt snpposcs him to have flourished during 
tliage of Augnstns, or somewhat earlier. Avianus states 
all ii he compressed two volumes of fables into Greek iam- 
Du: “quas Greecis iambis Babrius repetens, iu dio volu- 

2 coartavit.” Suidas informs us that he changed ten 
biks of Msopean fables into choliambic verse. Tis scazons 
par to have been afterwards reduced to prose ; and 
1 whitt eonsiders it probable that all the prose fables now 
ing the name of JEsop have been fabricated from Ba- 
DNs. “Mihi sane hec cogitanti verisimile videtur, collec- 
ves omnes, quas hodie tenemus, fabularum Aisopearum 
bere Babriano originem suam duxisse, differentias autem 
C#m seriptornm multitudini imputandas esse, qui diversis 
voribus, et locis, et ingeniis, et studiis, mctrorum ele- 

| 8? -\ssimorum partes varias, pro libitu sno quisque, in 
‘| Pram traducendas sumpserunt.” In the Bodleian Library 
| “ound a MS. which, being inaccurately described, had 
ie pred the notice of Dr Hudson, although he was keeper 
of hat library when, in 1718, he published his edition of 
P. Varions fragments of Babrius are yet to be found 
er original state ; and the learning and sagacity of 
| tley, Tyrwhitt,and other critics, have frequently enabled 
j tl } torestore his verses from their transposed form. ‘The 
tins of this dissertation are duly acknowledged by Knoch, 
Bas, lost Teeent editor of Babrius. A sequel to it was soon 
| ““twards published. “ De Lapidibus poema, Orpheo a 
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quibusdam adscriptum, Gr. et Lat. ex editione J. M. Gesneri. Tytler. 


Recensuit notasque adjecit Thomas Tyrwhitt. 
dit Auctarium Dissertationis de Babrio.” Lond. 1781, Svo. 
Both the dissertation and the auctarinm were reprinted 
under the superintendence of Harles, Erlangx, 1785, 8vo. 
Tyrwhitt had contributed various notes on Euripides, 
which appeared in Musgrave’s edition, published at Oxford 
in 1778 in4 vols. 4to. He afterwards produced his“ Conjec- 
turze in Strabonem.” Lond. 1783, 8vo. Erlang. 1788, 8vo. 
The last work which he lived to publish was an edition of the 
oration of Iseeus “De Meneclis Hereditate.” Lond. 1785, 
8vo. He had bestowed no small labour in the preparation 
of another work, which was conducted through the press 
by Dr Burgess, afterwards bishop of Salisbury: “ Aristotelis 
de Poetica liber Grace et Latine. Lectionem constituit, 
versionem refinxit, animadversionibus illustravit Thomas 
Tyrwhitt.” Oxonii, 1794, fol. 4to & 8vo. These animad- 
versions, which may be regarded as his principal work, are 
very able and elaborate. Another posthumous publication 
appeared after a considerable interval: “Choma Tyrwhitti 
Conjecture in A’schylum, Euripidem, et Aristophanem. 
Accedunt Epistole diversorum ad Tyrwhittum.” Oxon. 
1822, 8vo. J 

TYTLER, Wittraw, one of the most strenuous defen- 
ders of the immaculate purity of Queen Mary, was born 
at Edinburgh on the 12th of October 1711. He was the 
son of Mr Alexander Tytler, a writer or attorney in Edin- 
burgh, by Jane the daugliter of Mr William Leslie, merchant 
in Aberdeen, and granddaughter of Sir Patrick Leslie of 
Iden, provost of that city. He received his education at the 
High School and the university of his native city, and distin- 
guished himself by an early proficiency in those classical 
studies which, to the latest period of his life, were the oc- 
cupation of his leisure hours, and a principal source of his 
mental enjoyments. At the age of thirty-one he was ad- 
mitted into the society of writers to the signet, and till the 
time of his death he continued the practice of his profes- 
sion with very good success, and with equal respect from his 
clieats and the public. In September 1745, he marricd 
Anre Craig, daughter of Mr James Craig of Dalnair, writer 
to the signet. by whom he left two sons and a daughter. 
In 1759 he published his “Inquiry, Historical and Critical, 
into the Evidence against Mary Qucen of Scots, and aa 
Examination of the Histories of Dr Robertson and Mr 
Hunne, with respect to that Evidence.” Here he warmly 
espoused the cause of that unfortunate princess, and attacked 
with severity the conduct of her enemies. On this subject, 
most of his opinions have already become obsolete. On its 
first appearance, the book was much read in Britain, and 
was translated into French. He afterwards published the 
“ Poetical Remains of James the First, King of Scotland.” 
Edinb. 1783, 8vo. This volume includes a dissertaticn 
on the life and writings of the royal author, and a “ Disserta- 
tion on the Scottish Music.” He contributed several papers 
to the first volume of the ‘Transactions of the Society of 
Antiquaries of Scotland. In the Lounger he wrote a 
single paper, No. 16. Mr Tytler died on the 12th of Sep- 
tember 1792. In domestic life his character was particu- 
larly amiable ; and he is said to have been one of the kind- 
est of husbands, and most affectionate of fathers. 

TytLer, Alexander Fraser, the eldest son of Wil- 
liam Tytler, noticed in the preceding article, was born at 
Edinburgh on the 15th of October 1747. In his eighth 
year, he was sent to the High School, where he became 
dux of the rector’s class. In 1763, he was placed under 
the care of Mr Elphinston, who then kept an academy at 
Kensington. Here he enlarged his stock of classical 
knowledge, and cultivated his talent for Latin versification. 
One of his poems was communicated to Dr Jortin, an ex- 
cellent judge, who encouraged the youthful writer by his 
commendation, and presented him with a copy of his own 
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Tytler. Latin poems. After a residence of two years he quitted 
—~~ Kensington, and in 1765 entered the university of Edin- 
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burgh, where he had the advantage of proseeuting his studies 
under Dr Ferguson and Dr Blair. His range of enquiry was 
sufficiently ample, but his chief efforts were directed to litera- 
ture and jurisprudence. He continued to increase his fami- 
liarity with the Greek and Latin writers, nor did he neglect 
thestudy of modern languages. Musicand drawing were add- 
ed to his other accomplishments. Natural history heeame, 
and long continued to be, one of his favourite recreations. 

He was ealled to the har in 1770; and in the spring of 
the ensuing year, he accompanicd his relation Mr Kerr of 
Blackshiels on a tour to Paris, from which they returned 
hy Flanders and Holland. At the age of twenty-four he 
published “ Piscatory E:clogues, with other Poetical Mis- 
cellanies, by Pbineas Fletcher : ilhistrated with notes, eri- 
tical and explanatory.” Edinb. 1771, Svo. In 1776 he 
married Anne, the eldest daughter of William Fraser, Esq. 
of Balnain. When the Works of John Gregory, M.D. were 
published in 1778, he contributed the preliminary aeeount 
of the author’s life and writings. During the same year, 
he published a falio volume, supplementary to Lord Kames’s 
Dictionary of Decisions. Although he never rose to high 
practice at the bar, he did not neglect the learning of his 
profession ; but soon after this period he sought and ob- 
tained an academical office. In 1780 he was appointed 
conjunct professor with Mr Pringle, and in 1786 he became 
sole professor of civil history. From his first appointment 
till the year 1800, he devoted his attention almost exclu- 
sively to the duties of his professorship; and ten years of 
assiduous study were employed in the composition and im- 
provement of the course of iectures which he annnally read 
in the university. His leetures were considered as valu- 
ahle, and they continued to attract a very respectable 
auditory. For the use of his students, he printed a “ Plan 
and Outlines of a Course of Lectures on Universal History, 
Aneicnt and Modern.” Edinb. 1782, 8vo. This compen- 
dium was afterwards enlarged, and published under the 
title of “ Elements of General History, Ancient and Mo- 
dern.” Iidinb. 1801, 2 vols. 8vo. In 1822 a supplemen- 
tary volume was added by Dr Nares, professor of modern 
history at Oxford. Mr Tytler’s next, and, according to our 
judginent, his best work, bears the title of an ‘ Essay on 
the Principles of Translation.” Lond. 1791, 8vo. ‘The third 
edition, with large additions, appeared at Edinburgh in 1813. 
This essay, originally published withont the author’s name, 
experienced a very favourable reception, and still continues 
to be regarded as a judicious and learned work. 

In 1790 he was appointed judge-advocate of Scotland. 
On the death of his father in 1792, he sueceeded to the 
estate of Woodhonselee near Edinburgh ; and on the death 
of his father-in-law, he had previously succeeded to that of 
Balnain in the county of Inverness. In 1795 he was seized 
with a dangerous fever, which was of long cantinuance, and 
was accompanied with delirium. When he was sufliciently 
recovered, he resumed his favourite pursuits, and occupied 
himself with preparing an editicn of Dr Derham’s Physieo- 
Theology, including an account of the life and writings of 
the author, and a short dissertation on final causes, together 
with notes. This edition was printed in 1799. During the 
same year he wrote a pamphlet, whieh was published at 
Dublin under the title of “ lreland profiting hy Example; 
or the Question considered, whether Scotland has gained 
or lost by the Union.” Of this well-timed tract, three 
thousand copies were sold on the day of its publication 
His next production was “ An Essay on Military Law, and 
the Practiee of Courts Martial.” Edinb. 1800, 8vo. A 
second edition was printed at London in 1805. He con- 
tributed the critical remarks, inserted without his name in 
an edition of the Poems of Allan Ramsay. Lond. 1800, 2 


* Trausactions of the Royal Society of Edinburgh, voi. viii. p. 515. 
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vols. Svo. The biographical account of the poet we 
tributed hy a writer greatly inferior to Mr Tytler, 
The literary, professional, and, we may add, yx 
merits, of the learned professor, were too Conspicuous to be { 
overlooked. On the second of Fehruary 1802 he took his 
seat in the Court of Session, with the title of Lord Wood. 
houselee. To the duties of his new station he devoted 
himself with scrupulous assiduity ; but the long vacations 
left him ahundant leisure for his literary pursuits. He de. 
vised several projects which he did not live to execute. One 
of these was a lite of George Buchanan; “in which, as qe 
are informed, “ he propesed to do ample justice to his ge. 
nins as a poet, and his merits as a historian, hut to examine, 
with firmness and acenracy, his conduct as a man and asa 
politician.” It is easy to conjecture that Buchanan's po. 
lities could not, be very highly approved by Lord Wood. 
honselee. Te however found another subject for his h 
graphical labours, and published a very copious work, under 
the title of “ Memoirs of the Life and Writings of the 
Hon. Henry Home of Kames.” Edinb. 1807, 2 vols. 4to, 
This work, which was reprinted in octavo, contains an am- 
ple store of historical and literary information, and in va. 
rious respects is very ereditable to the author. Like al 
other works, however, it is not without its defects. The 
author’s manner of writing is too diffuse; his muster-r 
great men is much too great; and not a few subjects and 
characters seem to be viewed through the dim and nar. 
row expanse of political prejudice. In this modern judge, 
the conduet af Sir George Mackenzie found a zealous de- 
fender. His lordship, we are inclined to think, was more 
laudably employed in preparing for the press “ Am to- 
rical and Critical Essay on the Life and Character of Pe 
trarch: with a Translation of a few of his Sonnets.” Edinb 
1810, 8vo. ‘The greater part of this work had appearedin 
two separate pnblieations; the one a small pamphlet, print- 
ed with a similar title twenty-five years before; the other 
a dissertation or an historical hypothesis of the Abbéde 
Sade, printed in the fourth volume of the Transaetions of 
the Royal Society of Edinburgh. In the year I8LI, he 
was appointed a judge ef the Court of Jnsticiary. This 
new preferment he did not long enjoy. For seme time 
he laboured under a disease which he himself contemplated 
as fatal, but the termination ef his carthly eareer was very 
sudden. He died at his house in Prinee’s-streety oF 
5th of January 1813, in the sixty-sixth year of his age! , 
Lord Woodhouscelee appears to have been an ansiable as 
well as an accomplished man. He was gentle and polished 
in his manners. At every period of his hfe, he was asin: 
guished by his love of elegant literature. He had cultivated 
classical learning with perseverance and suecess; 
during his advanced years he continued to seek a change 
of tasteful recreation in the composition of Latin verses 
Some specimens have been printed. Inthe Mirror and the 
Lounger he wrote various papers, and he was” | 
contributor to the Transactions of the Royal Society. He 
left a widew, with four sens and two daughters. Tie 
eldest son sneceeded to the estate of Balnain, and me: 
cond to that of Woodhouselee. Another son, y 
published a work entitled “ Considerations on the present 
Political State of India.” Lond. 1815, 2 vols. gyo. his 
youngest son is the author of the History of Scotland, and 
other performances well known to the public. 
TZULIM, or TcuuLtm, a river of Asiatic Ronssiy wich 
runs through the province of Kolivan, and falls into the 
Yenisei. Its course is through a poor and desolate countty, 
with searcely a house or an inhabitant, but only ta “ spe 
rising like pyramids, and spreading their branches 30 wid 
as ta render the woods almost impassable. The or o— 
bitants are Tartars, who are sunk in the lowest state of bar 
barism. ll 
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U or u, the twentieth Ictter and fifth vowel of our al- 
9 phabet, is formed in the voiee by a round eonfigu- 
‘ation of the lips, and a greater extrusion of the under one 
‘han in forming the letter o. ‘The sound is short in cursé, 
aust, tun, tub ; but is lengthened by a final e, as in tune, 
yle, &e. In some words it is rather aeute than long; as 
1 brute, flute, lute, &e. It is mostly long in polysyllables ; 
3in wnion, curious, &c.; but in some words it is obscure, 
sin nature, venture, &e. 

UBEDA, a city of Spain, in the provinee of Andalusia, 
ithe division ealled the kingdom of Jaen. It is situated in 
fertile district, on a gentle clevation, but is well protected 
we the eold north winds by the loftier elevations of the 
ierra Nevada. ‘The vegetable produets are, corn, grapes, 
lives, and especially figs; but from the want of even 
assable roads, and of access to any of the great cities, 
‘ere is little indueement to eultivate beyond the demands 
’ the immediate vicinity. The breed of horses is highly 
‘dued, as the only article sold beyond the limits of the dis- 
liet Being a frontier town between the Moors and the 
hristians so long as the former maintained themselves in 
vranada, it was the scene of numerous and sanguinary 
»nflicts. Like the other cities in this part of Spain, it has, 
* perhaps had, a very great number of ehurches, convents, 
ad numeries. The inhabitants are stated to be about 
5,000, a few of whom are ocenpied in making eoarse 
‘oollen stuffs for domestic use. Ubeda is thirty miles from 
ue city of Jaen, and fifty-four miles from Granada. Long. 

18. W. Lat. 38.3. N. 

UBIQUITARIANS, a word formed from ubique, every- 
here, denotes a sect of Lutherans which arose and spread 
self in Germany, and whose distinguishing doctrine was, 
rat the body of Jesus Christ is everywhere, or in every 
lace. Brentins, one of the earliest reformers, is said to 
we first broached this error in 1560. Luther himself, in 
‘is controversy with Zuinglius, had used some unguarded 

‘pressions, which seemed to imply a belief of the omnipre- 
«nce of the body of Christ ; but he afterwards beeame sensi- 

e that this opinion was attended with great difficulties, and 
larticularly that it ought not to be made use of as a proof 
i Christ’s corporal presence in the cucharist. After the 
eath of Luther, this absurd hypothesis was exhibited in a 
recious and plausible form by Brentius, Chemnitius, and 
ndreas, who maintained the communication of the pro- 
erties of Christ’s divinity to his human nature. It is in- 
‘eed obvious, that every Lutheran who believes the doe- 
ine Gf eonsubstantiation, whatever he may pretend, must 
ean Ubiquitarian. See Supeer or THE Lorp. 
UBIQUITY, Omnipresence, an attribute of the Deity, 
vhereby he is always intimately present to all things. 

} UBRIQU E, a city of Spain, of the province of Anda- 
1sia, in the western part of the government of Granada, 
etween the Sierra of the Alpuraxis and that of Antequera, 
2A most picturesque country. It is nestled in the bot- 
of a deep valley, hemmed in by singularly rugged 
‘ountains. "Lhe valley is piereed by two streams, whieh 
fe conducted to the town, and form the river Majaceite, 
nd fortilizea belt of ground around the city, of most luxuriant 
esefation. ‘ile strects are wide, clean, and well paved, 
he houses lofty and good, but with scarcely any furniture. 
| he population is estimated at 8000 souls. ‘They have some 
/dnnenes,, and manufacture some hats and coarse cloth. 
‘n the neighbourhood are some mines of copper, whieh 
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were formerly worked, but have for many years been aban- Uckfield 
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and rape of Pevensey, in the county of Sussex. It is si- 
tuated on the great road to Lewes and Eastbourne, forty- 
one miles from London. It is well built, elean, and flou- 
rishing, chiefly depending on the travelling through it. It 
is a part of the parish of Buxted. The population amount- 
ed in 1821 to 1099, and in 1831 to 1261. 

UDINE, a eity of Austrian Lombardy, the capital of the 
delegation of Friuli, in the government of Venice. It is sur- 
rounded with walls, and stands on the river Roja di Palma, 
in a hilly eountry, 350 feet above the level of the sca. It 
is a well-built eity, and kept in good order, but, from the 
narrowness and erookedness of the streets, has a gloomy 
appearance. There is however a fine plaza or market- 
place, ornamented with a column and statue to commemo- 
rate the peace of Campoformio, whieh was signed in a vil- 
lage near this eity in 1797. It is the seat of an archbishop, 
has a cathedral, twelve churches, and several oratories or 
chapels. ‘The episcopal palace is a fine building, and so is 
the opera-house ; and some others are worthy of notice, 
though almost hidden by the meaner buildings that sur- 
round them. There are public institutions for charitable 
and educational purposes, but they are for the most part 
on a eontracted scale. The population in 1830 amounted 
to 17,560 persons, whose ehief occupation arises from the 
breeding of silk-worms, and from the labour of winding and 
spinning. ‘There are also some manufactures of linen 
goods, considerable tanneries, and a few paper-mills. ‘The 
gloomy appearance of the eity is somewhat relieved by se- 
veral fine promenades in the contiguous suburbs. Long. 13. 
8. 57. EK. Lat. 46. 3. 14. N. 

UDIPU, a town of the south of India, province of Ca- 
nara, about three miles from the sea, en a small river. It 
eontains 300 houses and three Hindu temples, the roofs of 
which are covered with eopper. Long. 74. 48. E. Lat. 14. 
10. N.- 

UFFCULME, or Urrcotums, a market-town and pa- 
rish in the hundred of Bampton and county of Devon, 
160 miles from London. It has a good market on Wed- 
nesday, and some fairs. The trade in serges has bccome 
extinet. The population amounted in 1821 to 1979, and 
iu 1831 to 2082. 

UGLITSCH, a eircle of the Russian government of 
Jaroslaw. It extends in north latitude from 57° 17 to 58° 
11’, and in east longitude from 38° I'7' to 39° 8. It eom- 
prehends onc city and 374 towns and villages, with 68,840 
inhabitants. ‘The land is of moderate fertility, watered by 
ihe Wolga, the Jugol, and the Uleima; and it yields toler- 
able crops of eorn, while the meadows afford good pasture 
for horned eattle. The eapital is the city of the same 
name, situate on the river Wolga. It eontains twenty-five 
eliurches, 1100 houses, in narrow and crooked streets, and 
7306 inhabitants, who are chiefly oceupied in the manufac- 
ture of eoarse paper, linen and woollen fabrics, soap, and 
leather. It is 445 miles from St Petersburg. Long. 38. 
10. i. Ioets B(o27. es 

UGOCSA, a eircle of the Austrian kingdom of Hun- 
gary, in the provinee of the Hither Theiss. It extends 
over 480 square miles, one half of which is covered with 
woods. It eomprehends three market-towns and sixty- 
three villages, with 5390 houses, and 36,900 inhabitants, 
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mostly Catholics, with 2000 Protestants and 1500 Jews. 
The chief town is Nagyszollos, with 2160 inhabitants, 
whose chief trade is in wine. Long. 22. 44. 34, E. Lat. 
48, 7. 10. N. 

UIST, Sours anp Nortu, two of the Hebrides Islands. 
South Uist is situate in 57° 7 and 57° 25’ N. lat., and 7° 
12' and 7° 28 W. long. Its extent is twenty-one miles, 
its greatest breadth about eight miles and a half, and its su- 
perficial extent is caleulated at 127 square milcs. The po- 
pulation in 1831, including small islands attached to it, 
amounted to 6890. North Uist is separated from South 
Uist by the island of Benbecula. 
40’ and 57° 48 N. lat., and 7° I’ and 7° 30’ W. long. It 
is of an irregular triangular shape, and has a length of 
nearly seventeen miles, a breadth of about twelve miles, 
and contains a superficial extent of 118 square miles. The 
population in 1831, including the island of Boreray, amount- 
ed to 4603. The rocks of both islands are gneiss, and both 
present nearly the same physical appearance, heing broken 
up by innumerable branches of the sea, and having their 
surface covered by a multiplicity of fresh-water lakes, 
a few feet in depth, so as to render it difficult to deter- 
mune whether water or land prevails. They are also 
completely destitute of wood, and the land may be said to 
be rather extensive series of peat-bogs and sand-levels, than 
of soil. In South Uist there are three distinct groups of 
hills, which exclusively occupy the eastern side, the high- 
est of which is Heckla, rising to an elevation of 2940 feet; 
while the western division is a level tract of peat, which 
terminates, at the extremc west, in sand. Barley, oats, 
rye, and potatoes, are cultivated here, by the use of sea- 
weed and the ordinary manure. Portions also of the mid- 
dle tract are cultivated, where the ground is firm, and natu- 
raily drained by means of the lakes. Nerth Uist also rises 
on its eastern side, towards the north, into a low ridge of 
hills, which gradually increase toward the sonth, till they 
rise to an elevation of 2000 feet. Westward from this there 
is a large brown, peaty, and boggy flat tract, comprising 
nearly half the area of the island, and producing scanty 
and wretched herbage. The south-west part however 
terminates in an uneven tract of good land, the soil of which 
contains clay ; and this being aidcd by peat and drift sea- 
weed, and mixed with sand, forms an excellent open 
mould, applicable to the cultivation of barley and potatoes. 
This forms the principal part of the arable land in North 
Uist. In both islands, however, the peat is undergoing a 
gradual amelioration toward mould, by the diffusion of the 
sand, formed for the most part of various comminuted shells, 
which is blown by the wind over the surface. The rearing 
aud exporting of cattle, the fisheries, and the manufacture 
of kelp, which is now in a very depressed state, are the 
means by which the inhabitants earn their subsistence. 
There are various remains of military works and barrows 
found in North Uist. The population of the two islands 
being 11,493, and their superficial extent 245 square miles, 
the number of inhabitants for each squarc mile is forty- 
seven ; while in the rest of Scotland the proportion is eighty- 
six to each square mile. Even this small number is too 
great for the unproductive state of the soil. The growing 
scarcity of fish, and the fearful over-population, have re- 
duced the greater part of the inhabitants to a state of 
wretchedness. Education is in a very backward condition. 
In 1831 the number of well-educated persons was thirty- 
three, and the number of those above six years of age un- 
able to read was 7400. In 1838 the number of schools 
was 15, and of scholars 590. 

_ UJ-VIDEK, a city of the Austrian kingdom of Hun- 
gary, in the province of Hither Danube and the circle of 
Bacs. It is the capital of a district called by the Germans 
Nensatz, and by the Hungarians Also-Jaras. It stands on 
the river Danube, is the seat of a Greek bishop, and has 
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five churches belonging to that sect, and one to the 
lics ; and to each there are attached establishments for 
cation. It contains 2367 houses, and 13,390 inhab 
who are mostly of the Armenian race, and carry on 
sive trade with the Turkish empire. Long. 19, 59 ; 
Lat. 45. 16. N. 

UKENSKOJ, a town of Asiatic Russia, in the govern. 
ment of Tobolsk, at the confluence of the Irtysch and the 
Obi, 196 miles north of Tobolsk. 

UKIKITSCHA, a small river of Irkoutsk, in Asiatic 
Russia, which falls into the Olenek. -. 

UKINSKOI, a cape of Asiatic Russia, on the eastern 
coast of Kamtschatka, sixty miles north-cast of Oudinskoi, 

UKIPEN, a small island in the North Paeific 0 
so called by the Russians, probably the same with that 
called Sledge Island by Captain Cook. Long. 214. E. La, 
64. 22. N. 

UKRAINE, a large country of Europe, lying on the 
borders of ‘Turkey in Europe, Poland, Russia, and Little 
Tartary. Its name properly signifies a frontier, By a 
treaty between Russia and Poland in 1693, the latter te- 
mained in possession of all that part of the Ukraine lying 
on the west side of the river Dnieper, which is but indif. 
ferently cultivated; while the country on the east side, in- 
habited by the Cossacks, is in much better condition. The 
Russian part is comprised in the government of Kiof; and 
the empress of Russia having obtained the Polish palati- 
nate of Kiof by the treaty of partition in 1793, the whole 
of the Ukraine, on both sides of the Dnieper, now belongs 
to that ambitious and formidable power. The prineipal 
town is Kiof. See Russra. a 

ULEABORG, the most extensive circle of the Russian 
province of Finland. It is bounded on the north by 
Norway, on the east by Archangel, on the south-east 
by Kupio, on the south by Wasa, on the south-west by 
the Gulf of Bothnia, and on the north-west by Sweden. 
It extends over 46,266 square miles, coniprehending 
three towns, 1302 hamlets or farms, with 80,800 inhabi- 
tants. The capital is the city of the same name, si- 
tuated at the mouth of the river Ulea. It has 360 houses, 
mostly of wooed, and 3500 inhabitants, who build ships, and 
are employed in the export trade, which consists of tar, 
pitch, butter, tallow, wax, deals, and cured fish. The har- 
bour is bad, being filled with sand, so that ships must load 
and discharge their cargoes four miles below the city. Long. 
25. 24, 53. E. Lat. 64. 53. 30. N. 

ULEY, a town of the hundred of Berkeley, in the county 
of Gloucester, two miles from Dursley and 105 from Lon- 
don. Near to it, on the side of a hill, are the remains of a 
Roman encampment. The chief occupation is making 
broad cloths for the East India market, which are after- 
wards dyed and finished in London. The population amount 
ed in 1821 to 2655, and in 1831 to 2641. om ; 

ULIETEA, one of the Society Islands, in the South 
Pacific Ocean, wholly surrounded by reefs, and interspersed 
with small islands, forming scveral harbours. (For further 
details, see Sociuty Istanps.) The southern extremity 
isin long. 181. 20. W. and lat. 16. 55. S. —_ 

_ ULLAPOOL, a fishing village situate on the north 
shore of Loch Broom, in Ross-shire. It possesses an eX- 
cellent harbour and quay; but the bnildings, and, itmus! 
be added, the population, are quite disproportienate to Me 
present state of its trade and fisherics. In the article 
Ross-suire, the quantity of fish caught and cured here 
since 1830 is stated. The population amounts to ™ 
or 600. a, 

ULM, a city of the kingdom of Wurtemburg, the capital 
of a circle of the same name in the province of the Da- 
nube. It stands on the river Danube, at the pom 
the Iller and the Blau discharge their waters mlo*” 
river, and the Danube thus becomes navigable. On 
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r the western side are some lofty hills, which were onee teris Scriptores Greci minores, tom. iii. Greaves likewise Ulverstone 
arowned with fortifications, but when attacked, were found published, in the same language, « Epochz celebriores, I 
4 ere om means of defence, and whosc capture in 1805 led _astronomis, historicis, chronologis, Chataiorum, Syro-Grae- Ummera. 
“Jo the disgraceful surrender of an Austrian army of 30,000 eorum, Arabum, Persarum, Chorasmiorum usitata:: ex ial . Poor: 
nen, under General Mack, to the French, commanded by ditione Ulugh-Beigi.” Lond. 1650, 4to. From a colla- 
Bonaparte. The town is divided by the rivers, over tion of three Persic manuscripts, Dr Hyde edited “ Tabn- 
which are eight bridges. It is an ancient city, contains lz Longitudinis et Latitudinis Stellarum Fixarum, ex ob- 
hree Lutheran and two Catholic churches, 1620 houses, servatione Vinghbeighi.” Oxon. 1665, 4to. 
nd 12,049 inhabitants. Some of the public buildings are 'ULVERSTONE, a market-town in the hundred of Lons- 
omarkable, especially the cathedral, whose interior is very dale, and county of Lancaster, 273 miles from London. It 
| _tiking, being 417 feet in length and 160 in breadth. It is is pleasantly situate, and consists principally of four spacious 
| \rnamented with a tower 340 fect in height. The propor- and well-built streets. Its trade is eonsiderable, is on the 
| (ons and construction are objects of great admiration. It increase, and consists of ore, pig, and bar iron, copper ore, 
furnished with an organ of extraordinary power, having cotton, hats, and other fabrics. The trade has been greatly 
| 952 pipes. Some of the ancient paintings in it are fine facilitated by the canal which eommunicates with the river 
| ecimens of the skill of the Germans in that art at a Leven. There is a yard for ship-building. Besides the 
| ery early period. The stadthouse, with its meehanical paroehial church, there are places of worship for various 
ock and its paintings, is eurious and interesting. The bodies of dissenters. There is a good weekly market, and 
| 
| 
| 
| 
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‘ade of Ulm has much declined from its former state when two fairs are held yearly. The population amounted ii 
‘was one of the Hanse Towns. There is some trade down 1821 to 4315, and in 1831 to 4876. 
: Danube, and some barges are built here for that pur- ULYSSES, king of Ithaca, the son of Laertes and fa- 
yse. There are some linen manufactories and some tanne- ther of Telemachus, and one of those heroes who contri- 
is; but the chief trade is in flour, which is ground at se- buted most to the taking of Troy. After the destruction 
‘ral mills on the three streams that run through and unite of that eity, he wandered for ten years, and at last returned 
ithe city. Horticulture is a favourite pursuit of the inha- to Ithaea, where, with the assistance of Telemachus, he 
tants, and furnishes the best of fruits and of eulinary ve- killed Antinous and other princes who intended to marry 
jtables. Long. 9. 53. 1. E. Lat. 48. 23. 45. N. his wife Penelope and seize his dominions. He at length 
ULSTER, one of the four provinees into which Ireland resigned the government of the kingdom to his son Telema- 
‘| idivided. It consists of the northern portion of the island, chus, and was killed by Telegonus, his son by Ciree, who did 
if t embraces the following counties: Antrim, Armagh, not know him. This hero is the subject of the Odyssey. 
‘4  fvan, Donegal, Down, Fermanagh, Londonderry, Mo- UMAN, a cirele of the Russian government of Kiew, ex- 
4 ¢ghan, and Tyrone. This province had anciently petty tending in north latitude from 48° 25! to 49° 9’, and in 


iW \ags of its own. It was subjected to the English in the east longitude from 29° 40’ to 30° 41°. It is separated 
"gn of Henry IT. by John de Courcy, the first who bore from Cherson by the river Seniuska. It has little wood, 
! title of earl of Ulster: but it afterwards threw off the but extensive steppes, producing, when eultivated, good 
'{ \xe, and was never entircly reduced till the reign of James erops of corn. The capital is of the same name, situated 
“| 4/when great numbers of Scots, by his encouragement, on the river Umanka. It is surrounded with walls, which 
" #nt and settled in it; and from them the greater part of furnish good promenades, contains a magnificent palace be- 
present inhabitants of the province are descended. longing to Count Potocksi, one Catholic and three Greek 
LTERIOR, in Geography, is applied, to some part of churehes, 440 houses, and 3300 inhabitants. It is 1020 miles 
éountry or province which, with regard to the rest of that from St Petersburg. Long. 29. 51. E. Lat. 48. 43. N. 
ntry, is situated on the farther side of the river, moun- UMBELLIFEROUS Puants are such as have their 
, or other boundary which separates the two countries. tops branched and spread out like an umbrella. 
LTRAMARINE, a beautiful blue colour used by the UMBRELLA, a moveable canopy, made of silk or other 
inters, prepared from the lapis lazuli by calcination. cloth spread out upon ribs of whalebone, and supported by 
| LTRAMONTANE, something beyond the mountains. a staff, to protect a person from rain, or the scorehing beans 
¢ term is principally applied in relation to Franee and of the sun. 
y, which are separated by the Alps. UMMERAPOOR, a large city, and the present capital 
LUGH-BEIGH, a learned Tartarian prinee, was born of the Birman empire. It stands on the banks of a roman. 
393, His real name was Mohammed Taragai; Ulugh- tic lake, seven miles long by one and a half broad, and 
gh being only a descriptive appellation, signifying great at a short distance from the Irrawaddy river. When the 
I] or prince. His father was the sultan Shah Rok, the lake is filled during the periodieal rains, it leaves, with the 
8) of the celebrated Timur, who, after the death of that river on the other side, a peninsula, on which the city is 
queror, ruled many years in Iran and Turan, that is, built. It is a place of great resort, and of extensive 
Vsta.and Tartary. “In 1407, while his father was yet trade: and the lake during the highest floods, when it is 
& he entered upon the administration of the govern- eovered with numerous boats of every description, presents, 
t, and notwithstanding his youth, aequitted himself in with the lofty hills in the neighbourhood, an extraordinary 
a manner as to acquire general esteem. He was a spectable to a stranger. The town is regularly fortified, 
arkable person for the age in which he lived, and was and is laid out in an exact square. The streets are wide, 
ticularly distinguished by his skill in astronomy. The and intersect each other at right angles. There are four 
ination of his life was unhappy. His eldest son hav- prineipal gates, one on each side of the square, and a smaller 
rebelled against him, defeated him in a bloody battle gate on eaeli side of the great gate. At each angle of the 
t near Samarcand. To this unworthy son he after- fort there is a large quadrangular bastion, which projects 
cn ventured to present himsclf, in the hope of re- considerably; and there are also eleven smaller bastions 


ng his sense of duty ; but sueb a hope was delusive, and on eaeh side, including those over the gateway. Between ‘ 
*) 80n ordered him to be put to death. This event, ac- each of these bastions is a curtain, extending 200 yards in 
ing to D’Herbelot, took place in the year 1450. Ofhis length. The ditch of the fort is wide, and faced with 
Ks, Some portions have been printed. Grcaves publish- brick. The rampart, faced by a wall of brick, is about 
Binee ulee Geographieze, una Nassir Eddini, altera twenty feet high exclusively of the parapet, whieh has em- 
8-Beigi.” Lond, 1648, 4to. These tables, in Arabic brasures for cannon and apertures for musketry. Small 
‘Were reprinted in Dr Hudson’s Geographie Ve- demi-bastions project at regular intervals ; and the gates 
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are massive, and garded by cannon. The southern face 
of the fort is washed during the rainy scason by the waters 
of the lake; and the houses of the city and suburbs ex- 
tend along the bank as far as the extremc point of the 
land. The town is but meanly built. There are few 
houscs of brick and mortar, and these belong to the mem- 
bers of the royal family. The houses of the chicf persons 
are surrounded by a wooden enclosure; and all houses 
whatever are covcred with tiles, and have on the ridge of 
the roof earthen pots filled with water, as a precaution 
against fires, which arc here very frequent. Whena fire takes 
place, they are immediately broken. In the centre of the 
town stands the royal palace, which consists of a number 
of wooden buildings of various forms, the domes of which, 
being covered with gilt copper, make a splendid appearance. 
The wholc is surrounded with an enclosure of teak plauts, 
having four gates, and may be half a mile in circumference. 
The splendour of the religious buildings is very striking, 
owing to their being entirely covered with gilding, the in- 
side of the roofs as well as the outside. The gold leaf that 
is used, being exceedingly pure, bears exposure to the air 
for a long time without suffering injury. The royal library 
is situated at the north-west angle of the fort, in the centre 
of a court paved with broad flags. ‘The books are kept in 
wooden chests curiously ornamented. ‘The chests are about 
100 in number, and well filled. The contents of each chest 
are inscribed in gold letters on the lid. The city is divided 
into four distinct quarters, cach of which is governed by 
its own officer ; and no town in Europe can boast of a bet- 
ter police. Ummerapoor was founded by the Birman mo- 
narch Minderajee Praw, so recently as 1783, about four 
miles east from old Ava, the ancient capital. Buildings in 
this part of India being mostly composed of wood, and the 
river presenting a convenient water-carriage, the present 
capital rose most rapidly, and became in a short timc one 
of the most flourishing and well-built cities in the east. 
The population was estimated by Captain Cox at 175,000 
persons, and the number of houses from 20,000 to 25,000. 
Long. 96. 7. E. Lat. 21. 55. N. 

UMNABAD, a town of Hindustan, in the province of 
Bejapoor, thirty miles north-east from Poonah. Long. 74. 
7, lat Gaal, IN. 

UMRUT, a town of Hindustan, in the province of Au- 
rungabad, forty miles south by east from Surat. Long. 73. 
18. E. Lat. 20. 40. N. 

UNBIAK, onc of the Fox Islands, in the North Pacific 
Occan, about seventy-two miles in circumference. 

UNCIA, a Latin term, denoting the twelfth part of any 
thing, particularly the twelfth part ofa pound, called in Eng- 
lish an ounce, or the twelfth part of a foot, called an tach. 

UNCTION, the act of anointing or rubbing with oil or 
other fatty matter. 

Unction, in matters of religion, is used for the charac- 
ter conferred on sacred things by anointing them with oil. 
Unctions are very frequent among the Hebrews. They 
anointed both their kings and high priests at the ceremony 
of their inauguration. ‘They also anointed the sacred ves- 
scls of the tabernacle and temple, to sanctify and consecrate 
them to the service of God. The unction of kings is sup- 
posed to be a ceremony introduced very late among the 
Christian princes. It is said that none of the emperors 
was evcr anointed before Justinian or Justin. The em- 
perors of Germany borrowcd the practice from those of the 
eastern empire. King Pepin of France was the first who 
received the unction. In the ancient Christian church, 
unction always accompanied the ceremonies of baptism and 
confirmation. Extreme unction, or the anointing persons 
in the article of death, was also practised by the ancient 
Christians, in compliance with the preccpt of St James, v. 
14, 15; and this extreme unction the Romish church has 
advanced to the dignity ofasacrament. It is administered 
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to none but such as are affected with some mortal di Tr 
ox in adecrepit age. It is refused to impenitent persons, as. 
also to criminals. The parts to be anointed are the eye 
the ears, the nostrils, the mouth, the hands, the feet, and the = 
reins. The laity are anointed in the palms of the hands, byt 
priests on the back of them ; because the palms of their hands 
have been already consecrated by ordination. The oil with 
which the sick person is anointed represents the grace of God, 
which is poured down into the soul, and the prayer used at 
the time of anointing expresses the remission of sins thereby 
granted to the sick person ; for the prayer is this: “ By this 
holy unction, and his own most pious mercy, may the Al. 
mighty God forgive thee whatever sins thou hast committed 
by the sight,’ when the eyes are anointed 5 by the hearing, 
when the cars are anointed ; and so of the other senses. 
UNDECAGON is a regular polygon of eleven sides. 
UNDECEMVIR, a magistratc among the ancient Athe. 
nians, who had ten colleagues or associatcs joined with 
him in the samc commission. The functions of the un- 
decemviri at Athens were much the same with those of 
the late prevdts de maréchaussée in France. They took 
care of the apprehending of criminals; secured them in 
the hands of justice; and when they were condemned, 
took them again into custody, that the sentence might be 
executcd on them. They were chosen by the tribes, each 
tribe naming its own; and as the number of the tribes after 
Callisthenes was but ten, which made ten members, a scribe 
or notary was added, which. made the number eleven. 
UNDES, an extensive distriet of Northern Hindustan, 
bordering on Little Tibet, intersected by the river Sut- 
telege. The mountains of the country are composed of 
granite, and are said to be rich in gold. It is subject to 
the lama of Tibct. 
UNDULATION, in Physies, a kind of tremulous mo- 
tion or vibration observable in a liquid, by whieh it alter. 
nately riscs and falls like the waves of the sea. 
UNICORN, an animal famous among the ancients, and 
thought to be the same with the rhinoceros. Sparmann 
informs us that the figure of the unicorn described by the 
ancients has been found delineated by the Snese Hotten- 
tots on the plain surface of a rock in Caffraria, and there- 
fore conjectures that such an animal either does exist at 
present in the interior parts of Africa, or at least once did 
so. Father Lobo affirms that he has seen it. Sir John Bar- 
row, in his Travels in Southern Africa, affords additional 
reason to believe in the existence of this curious animal. 
UNIEH, a seaport of Asia Minor, on the evast of the 
Black Sea, situated on a bay, with a range of finely woodl- 
ed mountains behind. It is mostly built of wood, and, iike 
all eastern towns, is extremely filthy; forming a striking con- 
trast with the beauty of the environs. The inhabitants 
consist of Turks, Greeks, and Armenians, who carryonacon- 
siderable trade with Constantinople aud the Crimea. ts exe 
ports are cotton stuffs from Tocat and Diarbekir, fr 
wine ; theimports cornand oil fromthe Crimea, cotiee, sug 
and European manufactures from Constantinople. A num 
ber of vesscls belongs to the port, though noneof them ex- 
cceds 200 tons burden. Unieh is forty miles east of Samsoon 
UNION, a junction, coalition, or assemblage of two 
more different things in one. ‘ : 
Union, or The Union, by way of eminence, is more pat 
ticularly used to express the act by which the two separate 
kingdoms of Scotland and England were incorporated IN" 
one, under the title of the kingdom of Great Britain 2 
union, in vain attempted by James I, was at lengin@ - 
ed in the year 1707, 6 Ann. when twenty-five articles ”*™ 
agrced to by the parliaments of both nations; the purpot 
of the most considerable being as follows: - 
1. That on the first of May. 120%, and for ever after te 
kingdoms of England and Scotland shall be united into 
kingdom, by the name of Great Britain. 2 the succes 
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s:on to the monarehy of Great Britain shall be the same as 
ys before settled with regard to that of England. 3. The 
vited kingdom shall be represented by one parliament. 
t {here shall be a comsmunication of all rights and privi- 
res between the subjects of both kingdoms, een where 
is otherwise agreed. 9. When England raises L,.2,000,000 
| a land-tax, Scotland shall raise L.48,000. 16. 17. The 
sndards of the coin, of weights, and of measures, shall be 
rluced to those of England throughout the muited king- 
ens, 18. The laws relating to trade, customs, and the 
ezise, shall be the same in Seotland as in England. All 
t: other laws of Scotland shall remain in force, but al- 
table by the parliament of Great Britain 3 yet with this 
cition, that laws relating to public policy are alterable at 
ti diseretion of the parliament; laws rclating to private 
a are not to be altered but for the evident ntility of the 
pple of Scotland. 22, Sixteen pecrs are to be chosen to 
rgresent the peerage of Scotland in parliament, and forty- 
fie members to sit in the House of Commons. 23. The six- 
tyn peers of Scotland shal] have al) privileges of parliament 5 
aj all peers of Scotland shall be peers of Great Britain, and 
rék next after those of the same degree at the time of the 
mn, and shall have all privileges of peers, exeept sitting in 
tl) House of Lords, and voting on the trial of a peer. 
these are the principal of the twenty-five articles of 
non, Which are ratified and confirmed by statute 5 Ann. 
ij 8, in which statute there are also two acts of parlia- 
nat recited ; the one of Seotland, whereby the church of 
Sttland, and also the four universitics of that kingdom, 
ak established for ever, and all suceecding sovereigns are 
ake an oath inviolably to maintain the same; the otlier 
ingland, 5 Aun. c. 6, whereby the acts of uniformity of 
Kiz, and 13 Car. II. (except as the same had been alter- 
y parliament at that time), and all other acts then in 
ite for the preservation of the church of England, are de- 
fed perpetual ; and it is stipulated, that every subse- 
t kimg and queen shall take an oath inviolably to 
nintain the same within England, Ireland, Wales, and the 
of Berwick-upon-Tweed. And it is enacted, that 
like two acts “ shall for ever be observed as fundamental 
anf essential conditions for the union.” 
pon these articles and act of union, it is to he observed, 
hat the two kingdonis are so inseparably united, that 
Hing can ever disnnite them, except the mutual consent 
th, or the sueeessfil resistance of cither, upon appre- 
lading an infringement of those points which, when they 
“separate and independent nations, it was mutnally sti- 
ited Should be “ timdamental-and essential conditions of 
mion.” 2. That whatever else may be deemed © fiun- 
diental and essential conditions,” the preservation of the 
eliurches of England and Scotland, in the same state 
they were in at the time of the union, and the main- 
“ance of the acts of uniformity which established the 
Sys ate expressly declared so to be. 3. Vhat the mu- 
nypal laws of Scotland are ordained to be still observed in 
» part of the island, unless altered by parliament; and 
¢ parliament has not yet thonght proper, except in a 
y istanees, to alter them, they still, with regard to the 
Peiculars unaltered, continue in full force. 
ap account of the union of Ireland with Great Rri- 
', thus forming the united kingdom of Great Britain and 
nd, see Brrraty. 
INETERIANS, & name given to those who confine the 
ay and attribute of divinity to the One only great and 
“cme Ged, and Pather of our Lord Jesus Christ. 
NI PED Brerunen, or Unitas Frat um, a scciety of 
stlims, whose chief residence is at Herrnhut, in Saxony. 
UY are cominonly called Moravians, from their erginal 
‘try, and Hertnhnters, from their chict place of resi- 
“some account of this seciety has alicady been 


“Dunder Henrnnor; but as that account may. not be 
(OL. XX1. 
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deemed sufficiently fill, we shall here add a summary of 
their institutions, derived from 
their own clergy. 

Thongh the church of the United Brethren is episcopal, 
their bishops possess no elevation of rank or pre-eminent 
authority, their church being governed by synods or con- 
sistories from all the congregations, and by subordinate 
bodies called conferenees. The syneds are generally held 
once in seven years. In the first sitting a president is 
chosen ; and the elders appointed by the former synod to 
superintend the unity lay down their office, thongh they 
still form a part of the assembly, as well as the bishops, the 
lay elders, and those ministers who have the inspection of 
several conercgations in one province. Questions of im- 
portance, or of which the consequences cannot he foreseen, 
are decided by lot, though this is never used till after mae 
ture deliberation and fervent prayer. In the synods, the 
State of the unity, and the concerns of the congregations 
and missions, are taken into consideration. Towards the 
conelusion of every synod, a kind of executive board is ap- 
pointed, called the elders’ conference of the nnity, consist- 
ing of thirteen elders, and divided into four committees or 
departments, one for superintending missions into heathen 
countries, a second for watching over the conduct of congre- 
gations, a third for managing the eeonomical concerns of the 
nnity, anda fourth fer maintaining the discipline of thesociety. 
‘These conferences are however amenable toa higher com- 
mittee, called the elders’ conference, the powers of whieh are 
very extensive. It ap:-oints and removes every servant in 
the unity, authorizes the bishops to ordain presbyters or dea- 
cons, and to consecrate other bishops, and, in short, possesses 
the supreme executive power over the whole society. 

A bishop of the United Brethren can discharge no office 
but by the appointment of the synod or of the elders’ con- 
ference. Indeed their deacons can perform every office of 
the bishops except ordination, and appear to confirm young 
persons when tlicy first become candidates for the com- 
munion. Deaconesses are employed for the purpose of 
privately admonishing their owm sex, and visiting thenr in 
cases of sickness. There are also lay clders, whose bu- 
siness it is to watch over the constitution and discipline of 
the unity, to enforce the observance of the Jnws of the 
country in which missions are established, and to guard 
the privileges eonierred on the brethren by the govern- 
ment under which they live. 

On Sunday, besides the public prayers, one or two ser- 
mons are preached in every church; and after the mern- 
ing service, an exhortation is given to the children. Pre- 
viously to the holy communion, which is administered on 
some Sunday once a month, and on Maunday Thursday, 
each person, before he communicates, must converse on the 
state of his soul with one of the elders. Love-teasts are 
frequents and on Maunday ‘Ihmsday the socicty have a 
solemn footwashing. 

Our limits will not permit us to give a systematic view 
of the doctrinal tenets of the Brethren. Though they ac- 
knowledge no other standard of truth than the sacred Scrip- 
tures, they adhere to the Augsburg Confession, and speak 
respectfully of the thirty-nine articles of the church of 
England. ‘They profess to believe that the kingdom of 
Christ is not confined to any particular party, cammuinity, or 
church; and they consider themselves as spiritually joined 
in the bond of Christian love to all who are taught of God, 
and belong to the mniversul church of Christ, however much 
they niay differ in forms, which they deem non-essentials, 
Pora filler acconnt of this societs, see Crantz’s Ancient and 
Modern History of the Protestant Church of the United 
Brethren, Londen, 17e@; and An Expositien of Christian 
Doctrine, as taught in the Protestant Church of the United 
Lrethren, London, 74. 

Uniteb Provinces. See Ho_ttanp and NETHERLANDS, 
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UNITED STATES OF NORTH AMERICA, 


No single event in modern history has been of so much 
importance to mankind as the discovery of America. ‘That 


—~v—"_ orcat continent, which had been hid from the eves of civi- 


lized nations for so many ages, comprises nearly one third 
of the habitable globe. In soil and climate it rivals the 
best parts of the old continent. It is not, like Asia aud 
Africa, infested by the larger and more dangerons species 
of wild animals, nor deformed by vast deserts, which pre- 
scent insuperable obstacles to civilization. But its great 
and peculiar advantage lies in the unrivalled magnitude and 
number of its navigable rivers, which enable its most remote 
inland parts to hold commercial intercourse with cach other, 
and with foreign states, with unparalleled ease and rapidity. 
The position of these great rivers, whose estuarics all open 
to the east, points out the western side of the old continent 
as the region with which it is destined by nature to be 
most closely connected. ‘Two great clisses of colonists, 
widely dissimilar in character and in circunistances, came 
from Europe to occupy this new world. ‘The Spaniards, who 
were first in the order of time, took possession of the most 
populous and fertile regions; but their natural advantages 
were rendercd abortive by political and moral evils, a rapa- 
cious spirit, a corrupt religion, and a vicious system of go- 
vernment. ‘The English, the other great class of colonists, 
owed their better fortunes in some measure to their appa- 
rent disadvantages. Having neither gold mines to work, 
nor wealthy Indians to rob, they cultivated with greater 
diligence the natural riches of the soil, and laid the founda- 
tion of future prosperity in habits of order and industry. 
Neglected by the government as a band of destitute re- 
fugees, they enjoyed what was then an unusnal degree of 
civil and religious liberty. Their industry flourished, be- 
cause it was unfettered and unburdened. They were well 
governed, because they were Icft to govern themselves. 
And if they wanted the aid of the mother country when 
that aid might sometimes have been useful, they were, on 
the other hand, exempted from those incessant exactions 
and vexations to which the Spanish colonists were exposed, 
from the ignorant, meddling, grasping, bigoted spirit of their 
Enropean rulers. The troubles whieh they experienced 
from the hostility of the Indians diminished as their own 
nuinbers increased, and, except at first, werc never extreme- 
jy detrimental. Their common dangers served in some 
measure as a bond of union among themselves, and per- 
haps favoured their social improvement, by acting as a 
sliglitly compressing force to prevent the indefinite diffu- 
sion of the population over a large surface. ‘To their free 
spirit, virtuous habits, intelligence, and industry, the Eng- 
lish colonists certainly owed much of their carly success ; 
but we must not forget that a series of fortunate changcs, 
not directly the consequence of thcir own exertions, has 
greatly contributed to place them in the enviable situation 
which they now occupy. Had the Dutch, French, Danish, 
and Swedish colonies planted in North America spread as 
fast and as far as those of England, and continued separate 
and independent, we should have seen, in the space between 
the Mississippi and the Atlantic, the same medley of na- 
tions and langnages, with the same diversity of manners, 
religion, institutions, and clashing interests, which foster 
everlasting feuds and jcalousics in Europe, engender deso- 
lating wars, luad the people with oppressive taxes and mili- 
tary tyrannies, and present a formidable barrier to the cir- 
culation of knowledge and the progress of society. The 
conquests of England, which blended all these colonies 
into one nation, have secured to the United States an ex- 
emption from half the evils which afflict civil society in Eu- 


rope, and have prepared for them a career of peace 
deur and growing prosperity, which divided Europ 
hope to enjoy, and which has had no parallel in the] 
of mankind. The people of the United States find 
selves in a condition to devote their whole energi 
cultivation of their vast natural resources, undistrae 
wars, unburdened by oppressive taxcs, unfettered § 
prejudices and corruptions. Enjoying the united a 
tages of an infant and a mature socicty, they are 
apply the highly refined science and art of Euro 
improvement of the virgin soil and unoceupied 
riches of America. ‘They start unencumbered by 
sand evils, political and moral, which weigh down tl 
gies of the Old World. The volume of our history 
fore them: thcy may adopt our improvements, 
errors, take warning from our sufferings, and, with t 
bined lights of our experience and their own, bnil 
more perfeet form of society. ven already t 
given some momentous and sonic salutary trut 
world. It is their rapid growth which has first ¢ 
the astonishing results of the productive powers 6 
tion. We can now calculate, with considerable ¢ 
that Ameriea, which yet presents to the eye, 
the aspect of an untrodden forest, will, in the sh 
of one century, surpass Europe in the number of 
bitants. We even hazard little in predicting, tha 
the tide of civilization has rolled back to its origim 
Assyria, Persia, and Palestine, an intelligent pop 
two or three hundred millions will have overspr 
New World, and extended the empire of knowledge 
arts front Cape Horn to Alayska. Among thi 
of civilized men there will be but two language 
The cffect cf this single circumstance in aceel 
progress of socicty can scarcely be calenlated. 
ficld will then be opened to the man of science. 
the popular writer, who addresses a hundred 
edueated persons ? what a stimulus given to me 
and social improvement, when cvery new idea, 
useful discovery, will be comnuinicated instant 
so great a mass of intelligent beings, by the elect 
of the post and the press? With the united int 
resources of a society framed on such a giga 
what mighty designs will then be practicable ¢ 
is lost in attempting to estimate the effcets of s 
mulated means and powers. One result may ho 
anticipated. America must then become the 
knowledge, civilization, and power ; and the pre 
ing states of Europe (Russia perhaps excepted), 
the arena amidst such cclossal associates as the 
republics, will sink to a subordinate rank, and 
exert any greater influence on the fate of the wol 
the Swiss cantons do at the present day. a 
The territory of the United States is situated P 
the 25th and 49th degrees of north latitude, an 
the 67th and !24th degrees of west longitnde 
don. Its extreme length east and west is 2780 
greatest breadth north and south 1230 miles, an 
according to Mr Mellish, 2,076,410 square E 
It is bounded on the east by the Atlantic Oce 
north by the British possessions, on the west by the 
Ocean, and on the south by Mexico and t 
Gulf. The Mississippi divides it into two parts 
in extent. In the north-east angle of this ter 
is a space of more than 100 miles square, of 
ground, interposed between New Brunswick 
Canada, the possession ef which has long been 
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* negociation between the British and American govern- 
-ents. On the west coast the Americans have an unques- 
sned claim to the country, between the 42d and 47th 
rallels; bunt Russia dispntes the right of possession with 
em to the tract of country between the 49th and 60th 
rallels. As the admitted boundaries are in general very 
(stinctly marked on the common maps, we shall not de- 
scibe them in detail. 

‘wo chains of mountains separate this extensive terri- 
{vy into three great natural divisions. 1. The Atlantic 
yzion, or the country lying east of the Allethany Moun- 
tns. 2. The valley of the Mississippi, or the country 
ytered by the Mississippi, Missonri, and their numerous 
imelies. 3. The Pacific region, or the country lying 
vst of the Recky Mountains. 

The Alleghany Mountains commence in Lower Canada, 
iow Quebec ; and passing along the northern boundary of 
fine, and through New Hampshire, Vermont, New York, 
Innsylvania, Virginia, and the two Carolinas, they termi- 
re inthe upper parts of Georgia and Alabama, preserving 
outst direction throughout. They consist of three, 
fir, five, or more distinct ridges, with wide and fertile 
vieys interposed. Their entire length is 1100 miles, their 

adth varies from 110 to 150. In the northern half their 
ght is greatest, but most unequal; detached peaks are 
nerous, and the ridges indistinctly marked. In the 
th, the ridges are lower, but better defined, and their 
mits are often distinguished by a very uniform continu- 
level. They attain their greatest height in New Hamp- 
re, where Mount Washington has an elevation of 6600 
. Their greatest height in New York is 3800, in Penn- 
svania 2900, in Virginia 3900, in South Carolina 4000. 

2 mean height is said by Mr Mellish to be from 1000 
t1800 feet, but his average is undoubtedly formed on 
ng principles. That of the highest chain cannot be 
than from 2000 to 2500 feet.! : 
the Rocky Mountains, known but imperfectly, are a 
tinnation of the Mexican Cordilleras, and extend to the 
ar Ocean. ‘They pass through the territory of the 
ited States, at the distance of 500 miles from the Paci- 
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readth of 300 miles, with decp valleys between them. 
y rise abruptly from their base, and are supposed to 
ch the elevation of 12,000 feet in their highest summits, 
ny of which are covered with perpetual snow. There 
#, however, several passes through them, which, with a 
le improvement, might be traversed by loaded waggons.® 
Whe Adlantie Region was the first settled, and is the 
st popnlous and improved portion of the United States, 
{; not the most favoured as to soil and climate. It niay 
considered as the eastern slope of the Alleghanies. In- 
Gding all the countries watered by rivers flowing into the 
#antic and the Gulf of Mexico, east of the Mississippi, it 
Wibout 1700 iniles in length, with anu average breadth of 
),and embraces an area of 400,000 square miles. It 
Mudes three well-marked varictics of soil and surface. 
| The aluvial district, consisting of sand, gravel, and clay, 
enprising a stripe of level land, extending along the coast 
int New York southward, with a breadth varying from 
Hnty miles to 100. ‘The surface is level or slightly un- 
“ating, and it embraces large tracts of marsh near the 
pte The soil is poor and sandy, producing alniost no- 
[ng Out pines, except in the alluvial tracts which skirt 
,_Tivers. About one half of the surface of New Jersey, 
Jaware, and Maryland, one fifth of Virginia, one third of 
oe 

Mellish’s Ge 


“Jnited States, 1819, Introduction. 


‘As the name of New England occurs often in American books, 


f Ocean, and consist of several elevated chains, occupying 
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the Carolinas, Georgia, Florida, and Alabama, fall under United 
this description. 2. The upland country, extending from States. 
the alluvial tract to the foot of the mountains, with a —s 


breadth varying from twenty to 200 miles. Here the soil 
is chiefly formed from the detritus of the primitive recks, 
and is generally fertile, and well adapted for tillage. 3. 
The ridges of the Alleghanies, and the valleys between 
them, which bear a strong growth of natural wood, have 
generally a rich soil, capable of tillage, wherever the sur- 
face is not rocky or too steep; and are almost free from 
marshes. In part of Pennsylvania, New York, and in the 
six New England States,3 where the Alleghanies spread 
out into an irregular broken surface, the soil possesses a 
mixed character. The northern parts of New England are 
mountainous, the southern hilly or uneven. The soil, com- 
paratively speaking, is rocky, has little depth, and is better 
adapted for pasture than tillage, and improves generally as 
we advance inwards from the coast. The south-east sec- 
tion of New York corresponds in character with New Eng- 
land. But, of all the old states, Pennsylvania contains the 
largest portion of good soil on the cast side of the moun- 
tains. ‘The woods originally covered all this Atlantic re- 
gion, except some tracts called the American prairies, on 
which, from causes not well explained, no natural growth 
of timber exists. These are not meadows or wet grounds, 
as the French term might be supposed to indicate; hut 
lands bare of wood, whether wet or dry, level or uneven. 
As the population thickens, the forests disappear; but even 
in the most densely peopled parts, the woodlands occupy 
so large a proportion of the suriace, that the country gene- 
rally presents, to the eye of a Enropean, the aspect of a 
natural wilderness, broken by patches of cultivation, which 
are numerous round the great cities, but grow less fre- 
quent as we recede from the shore, till they terminate in the 
boundless forests of the Alleghanies. 


The basin or Valley of the Mississippi, which extends Valley of 
from the Alleghanies to the Rocky Mountains, is not so Mississippi 


large by one third as the basin of the Amazon, but being 
situated in the best part of the temperate zone, it may be 
pronounced the finest valley in the world. Its breadth east 
and west is 1400 miles ; its length in the opposite direction 
1200, and its area 1,400,000 square miles. It comprehends 
a great diversity of soil, surface, and climate. 1. The basin 
of the Ohio, including the Cumberland, 760 miles long and 
300 broad, is a rich and beauti:ul country, the garden of 
the United States. ‘The lower parts of the surface are 
from 500 to 800 feet above the level of the sea, and 
are finely diversified with round-topped arable hills, rising 
400 or 500 feet above their base. The rivers generally run 
in deep hollows, sometimes mere ravines, but often spread- 
ing out into valleys, which include lands of exuberant ferti- 
lity. This district includes Kentucky, Tennessee, with part 
of Virginia, Pennsylvania, Oli», Indiana, and Illinois. 2. The 
territory extending from the basin of the Ohio north-west- 
ward to Lake Superior, including the conntry between the 
Missouri and Upper Mississipi. ‘The surface is sometimes 
undulating, sometimes so level that the waters stagnate on 
it, till carried off by evaporation; nor is it broken by any 
notable elevations, except one long ridge extending between 
the Missouri and Mississippi, and two low eminences ca!ied 
the Ocooch and Smoky Mountains. The soil is naturally 
rich, and covered with luxuriant herbage ; but the climate 
is severe, and the woods so thin that the bare ground or 
prairies occupy three fourths of the surface on the east side 
of the Mississippi, and nineteen twentieths on the west. 


ographical Description of United States, Philadelphia, 1822, p. 20, Warden’s Statistical, Political, and Historical Account 


ems; p. 21. James’s Account of an Expedition from Piltsburg to the Rocky Mountains in 1819, 1820. vol. iii. p. 238. Warden, iii, 161. 
. it may be proper to mention, that the appellation is applied to the six 
<® east of the Hudson,—Connecticut, Rhode Island, Massachusetts, Vermont, New Uampshire, and Maine. 
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The absolute elevation of the northern parts is probably 
not under 1500 feet, for Cassina lake, thirty miles below 
the sourees of the Mississippi, is 1330 fect above the sea. 
(Mellish, p. 32. James’s Expedition, iii. 204.) 3. The last 
and largest division of this great valley, extending from the 
Mississippi and Missouri to the Rocky Mountains, consists 
of two very different qualities of soil, which graduate into 
each other, but, on the great seale, may be conceived to 
form two parallel traets of nearly equal extent, parted by 
the 98th meridian. In the middle of the eastern section, and, 
as it were, in the very bottom of the great basin of the 
Mississippi, ie the Ozark Mountains; a chain, like the Alle- 
ghanies, of great length and breadth, and small height, ris- 
ing only from 1000 to 2000 feet above the sea. (James's 
Expedition, iii, p. 813.) Mr Mellish erroneously calls the 
height 3500 feet. Their breadth is from 100 to 150 miles: 
their sides, which slope with gentle declivities, are deeply 
furrowed with streanis, and pzrtly covered with sniall timber. 
The Arkansas and Red River are the only streams which 
cut their way through this ehain. On the east side of the 
Ozark ehain is the Great Swamp, 200 miles long and 
twenty broad, whieh is converted into a lake by the annual 
overflow of the Mississippi, but is dry during the heats of 
summer, and rendered impenetrable at all times by a thick 
growth of cypress. The country round it is rich bottom or 
meadow land, clothed with excellent tinber. The country 
for one or two hundred miles west of the Ozarks is also 
good, but less wocded ; and in the eastern section, taken al- 
together, the open ground oecupies nineteen twentieths of 
the surface. ‘The western section, extending from the 
meridian of 98° to the Rocky Mountains, is comparatively 
dry and stcrile, and much of itan absolute desert, destitute 
of herbage, and unfit for human habitation. As we approach 
the mountains, the ground, whieh is at first hilly, subsides 
into. smaller undulations, and these terminate in table-lands, 
nearly flat on the top, with steep, and sometimes precipi- 
tous sides, and rising 600 or S00 fect above the eomnion 
level. These table-lands, consisting of alternate beds of 
sandstone and breecia, increase in number and diminish in 
extent as we approach the base of the mountains, which is 
believed to have an elevation of 3000 feet above the sea, 
The dvsert aspect of the eountry, however, is not the 
effeet of its elevation, but more probably of its aridity ; for 
valleys among the mountains, which ure still higher, are 
fertile. The rivers in this frightful solitude often spread 
out to a breadth of one or two miles, and dry up in the 
warm weather. Salt springs are numerous, and salt incrus- 
tations eover many square miles. Trees are only to be 
seen -at sume spots along the rivers, and are rather more 
abundant in the south than in the north; but throughout 
the whole seetion, the wood does not cover the thousandth 
part of the surfaee. Of the basin of the Mississippi alto- 
gether, it may be observed, that the western side is a barren 
desert ; the middle contains much good lands, but abounds 
in swamps; the east side, eomprehending the basin of the 
Ohio, is the richest, and most eligible for human habitation. 
The woods, in their natural state, increase continually as 
we advanee from the Rocky Mountains to the Atlantie; a 
proof, perhaps, that the summer heat, and the quantity of 
atmospheric moisture, follow a similar law.! 

The Pacifie Region extends from the Roeky Mountains 
to the ocean, and (exelusive of disputed ground) from lati- 
tude 42° to 49°, embracing an area of 300,000 square miles. 
It eonsists almost entirely of the basin of the Columbia 
river. ‘his country naturally divides itself into three parts, 
the first of which commenees at the coast of the Pacifie, 
and extends inland to a range of mountains running pa- 
rallel with the eoast, south-east and north-west, through 


™ This account of the basin of the Mississippi is entirely taken from Major Long’s Memoir, published in the third volume of 


couat of the Expedition to the Rocky Meutilains, 
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whieh the Columbia river passes, and enters t 
46° 19’ N. and in long. 124° W. These mo 
their bold summits several thonsand feet from ¢ 
but frem their mid distance upwards their barren 
sent the naked deformity of roeks, lava, and cinde 
elevated summits appear to be the craters of exti 
volcanoes. Some of the high snowy peaks of # 
are seen far at sea on tlie Pacific Oeean. The. 
this traet from west to east is about 130 miles, anc 
ward to the limits of California, and probably very fa 
The climate is remarkably moist, almost unintercu 
falling from October to April. In winter the w 
clear and the cold moderate. The temperatu 
and eqnable, resembling that of France and § 
more than that of the Atlantic coast. Snow is seld 
at the mouth of the Columbia river, so that plough 
be carried on through most winters. This region 
a great proportion of barren inaccessible land; | 
water-courses, which are numerous, afford valleys _ 
as fertile as can be found in the United States. 
mediate sca-board is the worst part. For fara 
poses, the level country may be upon tlie whole 
equal to any part of the state of New York. One 
excellent quality, the other half inaeeessible mount 
The second division extends from the mountai 
eing the lower eourse of the Columbia, including i 
falls, and eastward to the Glue Mountais, a higl 
about 168 miles. The temperature differs little 
of New England; the snows are light, and do not 
seldom so long as tu obstruct the feeding of anim 
rain falls in summer in this division; about the midd 
tober there are usually rains, but not heavy. In this: 
of country the river-bottomsare neitherso frequent 
tensive as in the first, but at the toot of the mountains 
ing each side of the valley, there are large tracts ¥ 
The third division extends from the Blue Monn 
the west to the Rocky Mountains eastward, a di 
about 286 miles, and presents wide sandy deserts, 
destitute of water. The deposits ef vegetable 
few, an there is very little moisture except near 
and thousands of acres are white with i:psom anc 
salts. In’ this valley is the great salt lake, on the bot 
which, when low, the salt is deposited as in a salt-pai 
elimate is remarkable for dryness, and fer the 
between the temperature during the night and 
Not a cloud will be seen in the sky fer six wee 
rain falls except for a few days in the spring, nor 
much snow in winter. A traveller mentions, t 
Isth August 1832 the thermometer at sunrise ws 
as 18°, a depression which it seldom reaches in 
tain, and on the same day was at 92°, A differen 
between sunrise and noon is not uncommon. On 
luinbia river, about eighty miles from its mou 
great eompanies of Canadian traders, who in I 
formed into the North-West Conmpany, establish 
ment and the fort of Vancouver, which has since 
the centre of the fur trade. It has been gradually: 
and the cultivators, clerks, factors, and traders 
here amount to about 20U0 souls. In 1635, they 
8000 bushels of wheat, 5500 bushels of bark 
oats, 90U0 of pease, 14,000 of potatoes, be : 
quantities of vegetables. There is also a thrivi 
in which are produced abundantly, apples, quin¢ 
and grapes. A large ship annually arrives ft 
with goods, and a trade is also carried on wit 
wieh and other of the South Sea Islands. There: 
stations oecupied by the North-West Company 
namely, at Wallawallah, 250 miles above Vancow 
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(Iville, 690 miles higher. There are several other posts 
ang the upper course of the river. These are generally 
-keted enclosures, occupied by from fifteen to twenty 
4 gvants of the North-West Company, for the purpose of 
‘| tding with the Indians for furs. They have at Vancouver 
i| aurge thrashing machine, a saw-mill, a distillery, a grit- 
"| 91, and, in short, all the necessary rudiments of a civilized 
 enmunity.! 

‘n 1835 a settlement was made on the river Wallamete, 
| bla missionary of the name of Lee, which succeeded well. 
). [jring the first year, a good crop was raised of green pease 
} 


ai other vegetables. A schocl was established, at which 
nive children were instructed in reading and in all mecha- 
ia] arts. The state of this country was bronght under 
th consideration of the Congress by a petition from dif- 
“nt settlers, who were intending to emigrate to it, and 
re to establish a colony. ‘They requested the counte- 
nace of the government, and the aid of a military force 
#h which to maintain law and order; and an estimate was 
mle of the expense of a battalion of troops, and the ne- 
clsary stores for that purpose.” 
axcw State, has in this manner been established; the so- 
“icignty of the country, obtained by the United States, will 
iduly maintained ; and the seeds of population, planted 
he congenial soil, will increase and multiply ; and thus 
i desert will rejoice in a new and flourishing off-set from 
great trunk of the American population. 

‘he active populatien of the United States is rapidly 
sjicading over the desert that lies to the westward of the 
eitivated portion of the United States, and the annual 
pichases of land bring a valuable addition to the reveniie. 
following is an account of the annual quantity of land 
it has been sold since the year 1820. 


: 


Quantity of Public | Quantity of Public | Amount paid by 


This colony, the germ of 


rt 


9 30th Sept. 


12,251,966-0+ 


| Total. )134,897,574-25 


t This quantity (12,251,966) includes all offered for sale in 1838, 


1,388,733°48 


63,480.783-70 


1,749,401°96 


80,970,063°73 


| Years. |Land offered for Sale. Land Sold. Purchasers, 
i —— | ee ————— ee 
i "Tes Acres and 100ths. Dollars. 
1829 | 8.338.675 01 303,404-09 | — 424,962-26 
) 1821 | 10,919,480-42 781,213 32 | 1,169,224 98 
1822 9,602,931 37 801,226:18 | 1,023,267 83 
; 1823 | 11,414,598-70 653,319-52 850, 136-26 
1824 7,294,186 :48 749,323 04 953,799-03 

1825 3.419,604:55 893,461 69 1,205,068 37 
i 1826 2,880,703 °56 848.082-26 | 1,128,617 27 
| 1827 3,314,816-71 926,727:76 | 1,318,105 36 
iI 1828 3,268,493 96 965.6036 | 1,221,357:99 
| 1829 6,148,962-26 1,244,860 O1 | 1,572,863 54 
i| 1830 6,750,798: 77 1.929,733°79 | 2,433,432-94 
| 183l_ | 11,005,561-42 2,777,856 88 | 3,557,023 76 
(| 1832 4,205,805 26 2,462,342 16 | 3.115.376 09 
| 1833 6,614,496 93 3,856,227 56 | 4,972,284-84 
| 1834 | 13,058,865 37 | 4,658,218-71 | 6.099.981 -04 
lf 1835 | 13,767.268-05 | 12,564,478-85 | 15,999.804-11 
| ie es 5) | 20.074,870-92 | 25,167,833-06 
| _— 133,224-00 5,601,103:12 | 7,007,523 04 

f 

| 
| 

| 


‘The main flood of the American population is now rapidly 
king 1t$ way across the extended plains to the west of the 
Ssssippi; numbers of adventurous emigrants are 
Stled in these western regions; 
fog the aspect of cultivation, 
}.ating the prime 
Mhals and the 
gress of civilized man. 


already 
the desert is rapidly as- 
villages and towns sup- 
val forest; and in a few years the wild 
savage will alike disappear before the rapid 
The interminable woods of the 
‘, and the inundations and marshes of the south, yield 
Xe to the resistless sway of persevering energy ; the great 
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mass moves onward with increasing force, under the impulse United 


of causes which no longer brook control, and which will no 


less bear down, it is to be feared, moral right than physical v 


obstacles in its progress to the barrier of the ocean. Since 
the adventurons journey of Lewis and Clarke to the mouth 
of the Columbia river, the settlements have advanced far- 
ther to the west, and new and easier roads have been found 
across the wilderness and the Rocky Mountains, and down 
the great river of the Pacific. This conntry, the abode of 
wild animals, has been for more than twenty years a noted 
resort of the fur traders, and especially those in the service 
of the North-West Company. 


The United States, whose territories almost touch the Climate. 


tropic on the one side, and reach to districts where frost 
lasts five or six months on the other, embrace greater va- 
rieties of climate than any other single state in the world. 
Generally speaking, the climate of the United States is dis- 
tingnished frem that of Europe by three peculiarities. 1. 
It is absolutely colder for the corresponding degrees of lati- 
tude, the mean temperature of the year, according to Hum- 
boldt, being nine degrees of Fahrenheit lower on the east 
coast of America than on the west coast of Europe at the 
latitude of 40°, and 124° lower at the latitude of 50°. 2. 
The thermometer has a greater range, as the heat of sum- 
mer and the cold of winter reach greater extremes. 3. The 
climate changes more rapidly as we proceed from south to 
north, or a greater variety of climates is comprised within 
the same range of latitude. The mean temperature of 
Quebec, at one extremity, is 42°, and of Cape Sable, at rhe 
other, 72:7°. Between the parallels of 88 and 50,a degree 
of’ latitude which makes a change of 1-13° (Fahrenheit) in 
Europe, makes a change of 157° in the United States; and 
the same annnal temperature which is found at a given de- 
gree of latitude in the United States, is found seven degrees 
farther north in Europe. The seasons are also differently 
distributed. Philadelphia, for instance, has the summers 
of Rome and the winters of Vienna. In Florida, at New 
Orleans, and at St Mary’s in Georgia, snow is never seen ; 
but in Pennsylvania snow lasts three months, in Massa- 
chusetts four, and in Maine five? In the two latter states, 
the ice bears loaded waggons, and the sea is sometimes 
frozen to a considerable distance from the coast. In all the 
low country, from Florida to the St Lawrence, the extreme 
summer heat is nearly the same, from 90° to 98°, and the 
varieties of climate are chiefly marked by the intensity and 
duration of the winter’s cold. The climate in the basin of 
the Ohio, compared with that of the Atlantic coast, pos- 
sesses no very striking peculiaritics, but seems, on the whole, 
to have its mean annnal heat a little higher, to be rather 
more steady and cquable, to be less frequently visited by 
the frigorific north-west winds, and to have fits of cold 
weather almost equally severe, but more transitory. The 
great lakes appear to mitigate the winter cold in the coun- 
try immediately around them, and probably in the basin of 
the Ohio too; for on the west and north-west of this dis- 
trict the climate is much more rigorous. At Council 
Bluffs, on the Missouri, in latitude 414°, the thermometer 
descends to —22° in winter, and rises to 105° in summer. 
At St Peter’s Fort, on the Mississippi, in latitude 45°, it 
ranges from 92° to —30°, and the mean temperature of Ja- 
nuary is about zero. The absolute height of the fort, which 
cannot exceed 1000 feet, does not account for this exces- 
sive cold. We have already mentioned the equable tem- 
perature of the basin of the Columbia; and, from the. obser- 
vations made on the Missouri and Upper Mississippi, we 
have reason to believe that the mildest and the most rigor- 
ous winters known in any similar latitude are to be found 
at once on the opposite sides of the great rampart of the 


T See Report on the Territory of Oregan, presented to Congress Februsry 1€, 1839, 
* See Letter of the Secretary of War, Jan. 4, 1839, Report from Committee on Foreign Affairs, App. K. 
3 Humboldt, Prolegomena de Distrib. Geog. Plant. 1817, p. 68=71. Warden, vol. i. p. 287, 353; vol. lie ps 60. 
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Rocky Mountains. (On the subject of Climate, see Mel- 
lish, p. 599-77.) 

So many local circumstances affect the annual depth of 
rain, that little reliance can be placed on general estimates. 
We find that it was forty-two inches at Charlestown, on an 
average of some years, forty at Natchez, thirty at Phila- 
delphia, thirty-six at Cincinnati. The mean fall of rain for 
the inhabited part of the United States (latitude 41°) should 
be about thirty-four inches. The frequent failure of the 
streams, and the scarcity of verdure in the country near the 
Rocky Mountains, indicate a deficiency of atmospheric mois- 
ture in that regicn. Snow falls to the greatest depth on the 
borders of the great lakes. On the sea-coast it is rarely 
seen farther south than Northfolk, latitude 37°; but in the 
interior it is found fowr or five degrees farther south. 
Compared with the middle countries of Europe, the United 
States occupying a more southern position, have rains niore 
regular and heavy, and greater in absolute quantity, but a 
smaller number of wet days. Of the winds, the most re- 
markable are, 1. A moist and warm south or south-west 
wind, which is supposed to be a branch ef the trade-wind, 
aud is felt a!l over the Atlantic States as far as the Potow- 
mac, and occasionally in New England. 2. Another wind, 
possessing the same qualities, and believed also to be a 
branch of the trade-wind: it blows from the Mexican Gulf; 
up the course of the Mississippi, and seems to send off sub- 
ordinate branches, which ascend the courses of the Ohio and 
Missouri. In Louisiana and Arkansas, it is a south wind; 
at Council Bluffs, on the Missouri, it is a south-east; and 
in Ohio and Kentucky, a south-west wind. It is the pre- 
vailing wind in all these districts. 3. The north-west blows 
occasionally on the west side of the Alleghanies, but more 
frequently on the east side, and is most prevalent in New 
Lagland. It everywhere produces intense cold, depressing 
the thermometer to —7° or —8° in Ohio, and sometinies to 
—20° in Massachusetts. 4. The north-east is a cold wind, 
whieh, transporting the fogs of the Newfoundland bank, 
occasions showers of snow. Varions facts observed in the 
United States seem to show, whiat some meteorologists have 
doubted, that clearing and cultivation improve the elinate, 
at least so far as regards the growth of the cerealia.t 

If we draw a line trom New York to the east end of Lake 
Ontario, the peninsula lying north-eastward between the 
St Lawrence and the sea consists of primitive rocks, inter- 
spersed with some patches of secondary. From this line 
southward the country has a different geologieal eharacter. 
A belt of alluvial soil, beginning at Long Island, extends 
along the shore of all the southern states to Natchez on the 
Mississippi, having an average breadth of a lundyed miles, 
and probably including all Florida, except some high 
ground in the interior. It is everywhere penetrated by the 
tide-water in the rivers. .On the west side of this is a re- 
gion of primitive rocks, from 100 to 206 miles broad, in 
whieh gneiss predominates. It embraces the eastern ridees 
of the Alleghanies, with the volling country at their foot. 
On the west side of this, again, is a long narrow zone of 
transition rocks, including the western ridges of the Alle- 
ghanies, and extending trom Lake Champlain to the north- 
west angle of Georgia. From this transition formation, 
which constitutes, as it were, the eastern edge of the basin of 
the Mississippi, imniense beds of secondary limestone, sand- 
stone, and shale, cover the country to the Rocky Mountains, 
interrupted only by the alluvial formations on the banks of 
the rivers, and by the Ozark Mountains. Like the Alle- 
ghanies, these mountains present the same formations, dis- 
posed in the same order. The Rocky Mountains, so far as 


SEE eae ee ee 
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Warden, vol. i. p- 289, 355. Birkheck’s Letrers from TM 
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they have been explored, consist of primitiv. 
gneiss, quartz rock, &c., covered on the east 
extensive formation of old red sandstone.? 
‘That important mineral, coal, is found on both sid 
the Alleghanies. The two principal formations or 
side are, 1. On the river Apumatox, above Ri 
Virginia, where a seam of excellent coal, which o 
basin twenty miles long and ten broad, has 
worked, and employs 5000 persons: 2. At va 
along a narrow tract of country, from the soures 
Juniata and western Susquehannah to Providence B 
Lehigh, and other places within this district, the 
worked. On the western side of the Alleghan 
mense formation of coal, probably the largest in t 
extends from the head waters of the Ohio sou 
those of the Tombigbee, and westward, with so 
ruptions, beyond the Mississippi. A similar bed ap 
the west side of the Ozarks, which is also traced ¢ 
course of the Missouri; and there is a third bed of u 
extent on the east side of the Rocky Mountains. 
Salt, another ruineral of primary importance, is 
in considerable abundance over the United States 
especially those parts that are remote frem the 
grcat formation of rock-salt (and gypsum), indi 
numerous salt springs, is believed to accompar 
formation over a great part of the basin of the 
Salt springs are numerous at the foot of the Ro 
tains, and extensive plains occur covered with 
which, the Grand Saline, is thirty miles in cireum 
and in hot weather is covered with a crust of clear 
salt from two to six inches deep, and superior in 
manufactured salt. On the east side of the Alles 
salt is generally obtained from the ocean, or impo 
Tron is found in nearly all the states, and is worl 
such an extent that, of 50,000 tons consumed, accor 
computation, in the country, only 10,000 are i 
(Morse, i. 236.) A bed of magnetic iron ore, ff 
to twelve feet thiek, in gneiss, and another from 
twenty feet, extend, with some interruptions, ff 
White Mountains on the one side, and from Lak 
plain on the other, to the northern limits of N 
fron ore, of various kinds, is also found in Mary 
Virginia. Onthe west side of the Alleghanies it 
dant, and is extensively worked at Pittsburg, and 
tucky and Tennessee. ‘the whole number of 
forges, and bloomeries, in 1810, was 530. Ores 
are smelted in New Jersey, and are found in va 
parts of the Union. Native copper is said to exi 
quantities near the river St Croix, in the North- West | 
tory; but at present the United States are chiefly sup 
with this metal from Mexico. Lead is found in] 
chusetts and Vennsylvania, but it exists most ab 
in Missouri, at the north-east angle of the Ozark 
where forty-five mines are worked, which yield thr 
lions of pounds annually. (Mellish, 366.) Gol 
in considerable abundance in Virginia, between” 
river, and the blue ridge in the Alleghany Mountai 
map has been published exhibiting a condensed 3 
this interesting region, which has been surveyed a 
plored; and the gold annually obtained is esti 
stated, in millions of doHars,” and it is rapidly i 
though, comparatively speaking, only the surface 
ground has been disturbed in obtaining this preci 
Some of the Virginian ores were pounded in am 
the sand being washed away, a large proportion: 
gold appeared in numercus and beautiful grains, thov 
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d sold was visible on the outside. Those who have explored 
. his country are of opiuion that it is decidedly rich in mi- 
‘erals; and, from the situation of the mines in a populous 
istrict, with a complete command of machinery of every 
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nearly finished, eonnects Lake Champlain with the Hudson. United 
We pass over the other lakes of smaller size. States. 
The rivers of the United States belong to four different % 


Rivers. 
systems : ‘ 


escription, there will be great advantages for working ther. 
“he gold mines on the Rappahanneck are not above halfa 
‘gen miles from the city of Washington. The rich gold 
sins are said to be finely developed ; to be composed of 
iartz, commonly called white flint, from one to five -feet 
thickness, generally perpendieular in the earth, like a wall, 
ipported on both sides by soft taleose slate; and to extend 
oan the surfaee to an nuknown depth. Gold has not un- 
mally beeu found in the broken veins of the fragments at 
¢ surface; and it has also been found at the depth of 160 
et, inereasingly rich. Merenry and tin have not been 
und. Cobalt, antimony, manganese, and ores of zine, oecur 
some few spots. Nitre is obtained in vast quantities from 
e limestone eaves in Kentucky. On a general view, it 
ay be said that the United States have a supply of coal, 
4s, iron, lead, and probably copper, adequate to their own 
nsuilption. 

5, Lhe United States have no eonsiderable lake entirely within 
“cit territory, except Michigan. But a series of fresh-water 
«es, by far the largest in the world (for the Caspian Sea is 
iI), and connected with one another by the St Lawrence, 
tends along the northern frontier. The following is their 
‘tent, and their elevation above the level of the sea. 
ee 
Height j 


Lukes. Length. Breadth. Area, a oe 
SUPCTIOL 2... 350 | 150 | 35,000 | 642 
Bie. ..........| 220 150 | 17,000 589 
Mighigan........ 310 70 | 18,000 ae 
On ae 30 30 900 | 570 
Erie....... Oe 230 55 | 10,300 | 560 
Optario......... 170 50 7,200 110 

| 88,400 


Reckoning from Quebec to the western extremity of Su- 
ior, these lakes afford a line of 1550 miles of inland na- 
ation, which will be inereased to 4500 miles if we include 
‘whole extent of their shores. But Quehee is far from 
open sea, and the shortest and best route to the Atlan- 
from Lake Erie and the waters above will be by the 
}w York Canal. Lake Erie is about twenty fathoms in 
Prage depth, Ontario cighty, and Lakes Huron, Michigan, 
| Superior are said to be still deeper. All these inland 
ers can be navigated with advantage; and will be 
wded with vessels at some future period, when an active 
}oulation covers the North-West Territory. The prineipal 
truptions at present are, Ist, at the rapids between 
»ntreal and Kingston, where it is proposed to cut a canal ; 
at the rapids and the great fall of Niagara, where a canal 
Iso projected ; 3d, in the stream of the river between 
es Huron and Erie, where there are also rapids, and in 
Vke St Clair, which is full of shallows; 4th, at the falls 
St Mary, hetween Huron and Superior, amounting to 
touty-three feet in half a mile. All these obstruetions, it 
clieved, van be surmounted byart. These various lakes 
ently occupy the bottom of a raised plateau, the outer 
€s of which are not very distant ; and hence they reecive 
'y few rivers of any magnitude. ‘Their shores are beset 
\h Ice for two, three, or four months in the year. 
ila e George, thirty-six miles long and seven broad, pours 
heal into Lake 


Champlain, which is 160 miles long and 
. iteen broad, and communicates by the river Sorelle with 
St Lawrence. A canal, twenty two miles long, now 


Ist, those which water the Atlautie region ; 2d, 
the Mississippi and its branches, which water the great 
eentral valley of North America; 3d, those which flow 
into the St Lawrence; and, 4th, the Columbia and its tri- 
butaries, whieh flow into the Pacifie Ocean. 


The rivers which full into the Atlantie and the Gulf of Eastern 
Mexieo, from Maine to the eastern boundary of Louisiana, rivers. 


ali rise in the Alleghanies, exeept the Susquehannah and 
the Hudson, which pass entirely through the principal 
chains. Their length varies from 200 to 450 miles, increas- 
ing gradually with the breadth of the level country, as we 
advanee southward. The tide-water ascends in all these 
rivers to the outer boundary of the primitive formations, 
where falls regularly occur, except on the Hudson. In this 
river the tide reaches to Albany, }60 miles from its mouth, 
to which point there is an uninterrupted navigation for 
sloops of eighty tons. This peeuliar advantage has made 
the Hudson the scene of a more aetive inland trade than 
any river, perhaps, in the world, of the same magnitude. 
‘Tide navigation reaehes a very short way up the great rivers 
in the northern states generally; but in those south of the 
Susquehannah, it reaches generally from 100 to 130 miles. 
Boats ply on these rivers much farther up, but the navigation 
isscldom uninterrupted. The following are the prineipal rivers 
on the Atlantie side, with their computed lengths. 


Miles, Miles, 
Comnectiout....c:. «290» Roanoleesscmw.coees. 230 
Hudson. .......00.. eeO® dudiecwrec eric: 280 
Delaware. s....s.60 — 200) Santee ra ae... 300 
Susquehannah......... 8350 Savannah.............. 280 
PGRMAES.....c0.0.. 200  Casalhoncle...c«. . 400 
Jamies Fiver wen... .. 200 Alabama........000.0. 440 


The rivers that fall into the St Lawrence and its lakes Northern 
are eomparatively small, and probably do not earry off one Tivers. 


tenth part of the water that falls on the east side of the 
Mississippi. The most eonsiderable are the Fox River, 
which falls into Lake Michigan, the Miainie of Lake Erie, 
the Genessee, and Seneca of Lake Ontario, and the Sorelle 
or Richlien, whieh joins the St Lawrenee betow Montreal. 


The majestic Mississippi drains a greater surface than any Missis- 
river in the world exeept the Amazon, and in the magni- sippi- 


tude of its stream is only surpassed by the Amazon and the 
Plata. It has been eomputed to eonvey to the Mexiean Gulf 
zgth of all the water which the ocean receives from the dry 
land. The extreme length of the Mississippi proper, includ- 
ing all its sinuosities, is generally computed to be 2500 miles, 
but reckoning to the head of the Missouri, which is the largest 
branch, it is nearly 4000, It has three bars at its mouth, the 
decpest of which affords only seventeen feet of water. ( War- 
den, i. 114.) Sloops of this dranghit can navigate to Natchez, 
350 miles from its mouth. There is depth sufficient at all 
times for sloops drawing six feet to the Ohio, and for vessels 
drawing three feet to the junction with the Missouri. (James's 
Expedition, tii. 258.) Bunt during the floods in May, June, 
and July, the waters rise fifty feet, and are then navigable 
by vessels of any size. The Mississippi, from its junction 
with the Ohio to the sea, is about 1000 yards, or two thirds 
of a mile, in width, and below Red River it is about 120 feet 
deep. From the junetion of the Arkansas, its banks form 
an clevated ridge or platform, whieh support the stream at 
the height of ten or twenty feet above the level of the adja- 
cent lands. In its floods, it sometimes bursts the barriers 
which confine it, and inundates the flat country below. Or 
the two great branehes, the Missouri, and Mississippi proper, 
the former stream is the larger and more rapid, and also 
more turbid, from the quantity of travelled soil it transports ; 


1 See American Railroad Journal, p. 437. 
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but its waters, generally occupying a wider channel, are more 
loaded with bars and sand-banks, and the navigation is more 
intricate. (James’s Expedition, iii. 259.) The Platte, Kansas, 
and some other tributaries of the Missonri, often extend 
to a breadth of one or two miles, and during the warm sea- 
son dry up entirely. But these, and all the branches of both 
rivers, generally admit of boat navigation for nine tenths of 
their course, during a longer or shorter period every year. 
In the Ohio, the boating season is from 20th February to 
the middle of June. Before this period the waters are ice- 
bound ;.after it they are too shallow except for very small 
craft. The length of the Mississippi, from its mouth to the 
junction of the Ohio, is about 1200 miles, and to its junction 
with the Missouri, 1300. The length of the Missouri, above 
the junction to its remotest branch, is, by Lewis and Clarke’s 
measurement, 2575 miles. The length of the Ohio, above 
the point of confluence, is 1188 miles. The other large 
branehes of the Mississippi are the Red River and Arkansas, 
in the lower part of its eourse. The chief tributaries of 
the Missouri are the Osage, Platte, Kansas, and Yellow- 
stone; of the Ohio, the Tennessee, Cumberland, and Wa- 
bash. The whole extent of the navigable waters above the 
confluence of the Missouri and Mississippi has been esti- 
mated at 23,000 miles, to which, if we add 12,000 for the 
Ohio, Arkansas, Red River, &c., and their branches, we 
shall have 35,000 miles of beat navigation in the basin of 
the Mississippi. ‘To this we may add 10.000 miles more 
for the eastern seetion of the states, with 5000 for the lakes 
and their tributary streains, and 2000 for the river Celum- 
bia, making altogether 51,000 miles of river navigation, 
which is probably three times greater than all the rivers of 
Europe afford. Except in New England, Pennsylvania, 
aud New York, the rivers of the United States flow over a 
surface which has rather a small declivity. Of the two 
sides of the great central valley, the western is the steepest. 
The base of the Rocky Mountains is computed to have an 
elevation of 3000 feet. That of the beds of the rivers, 
where they begin to be navigable, may be about 2000; and 
estimating their average length of course to the sea to be 
about 2500 miles, the mean fall will be about nine or ten 
inches per mile. The Mississippi proper, at 2500 miles 
from the sea, has a height ef 1330 feet, or a mean fall of six 
or seven inches per mile. ‘The Olio, at Pittsburg, 2700 
miles from the sea, has a height of 600 feet, ov a mean fall 
of four inches. In the Amazon and the Ganges, from the 
point where they leave the raountains, and in the Wolga 
from its source, the average rate of descent is from four to 
five inches per mile. In the middle and sonth of Europe 
generally, the fall of the rivers is probably twice as great.! 

The variety of cultivated plants in North America cer- 
responds to the diversity of its climates. At one extremity, 
the sngar-cane of the tropical regions thrives; and at the 
other, oats and barley, the staple crops of the arctic regions, 
arc Icading articles of cultivation. The high summer heat, 
however, in all parts of the United States, makes some 
plants which cannot be raised in England succeed in the 
coldest districts of the north. Of this description is maize, 
or Indian corn, an indigenous American plant, which is cul- 
tivated from Maine to Louisiana. It is a vegetable in uni- 
versal use in the United States, yields gencrally double the 
produce of wheat, and is adapted to a variety of sitnations. 
The maple tree, which grows in all the states, yields a jnice 
from which sugar is made. Nearly ten millions of pounds 
of maple sugar were made in 1810. Wheat is raised from 
one extremity of the Union to the other, but sueceeds best 
in the middle and western states. and in the uplands of the 
southern. ‘The cultivation of tobacco begins in Maryland, 
about the parallel of 39° or 40°, and continnes through all 


T Warden. i. 115. Melish, 32. 
2 Wardeu’s Introduction, 27; ii, 899; iii. <22 
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Major Long’s Memoir, in James’s Expedition, with the Sectional Maps 
Tlumboldt, proleg. 156. 
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the southern states, and through those in the west, 
the Ohio. The climate favourable for cotton is not f 
farther north than about the latitude of 37°, though 

be raised as far north as 39? on both sides of the meu 
The best grows in Sonth Carolina and Georgia, in d 
ations, upen the sea-coast. The rice crops, whiehr 
marshy soil and a great heat, commence about tl 
parallel with cotton, and have nearly the same geog 
range. The sugar-cane grows in low and warm situa 
as high as the latitude of 33°, but the climate favourabl 
its cultivation docs not extend beyond 314°. Oats,h 
hemp, and flax, succeed well, except in the low grow 
the southern states. The vine can be advantag 
raised as far north as Pennsylvania. The olive, 
lemon, and fig, are injured by the frost in Sonth Carolina 

it is believed that these trees, as well as the banana, wills : 
ceed in Florida? ‘The forest trees of the United States com. 
prise almost all the valuable and nseful! species of w 

The United States contain about one fourth of the] 
species of qnadrnpeds. Some are cemmon to both conti 
nents, others are peculiar to the western, Compaving in 
viduals of the same species, some are perfectly simil 
between others there is some difference in size, es 
other eircumstances. In a few instances, the animal of { 
eastern continent is larger than the American ; in most, 
reverse is the case. ‘The following is a catalogue of 1 
quadrupeds of the United States: Mamunoth (an extine: 
species), bison or buffalo, moose-dcer, caribou, red deer, 
fallow deer, roe, bear, wolverene, wolf, fox, catamount, spot- 
ted tiger, s:llow cougar, gray congar, mountain cat, lynx, 
kincagou, weasel, ermine, marten, mink, otter, fisher, skunk, 
opossum, weod-chuck, urchin, hare, raccon, fox sqnitrel, 
gray squirrel, red squirrel, flying squirrel, field-mouse, field- 
bat, ground mouse, wood cat, American rat, shrew mouse, 
purple mole, black mole, water rat, beaver, musquash, morse, 
seal, manati, Sapajou, sagoin. 

Ninc tenths of these animals vield a fur, whicht 
for dress or in manufactnres. The bison, or wild 03 (i 
properly called the buffalo), is, aceording to some Amt 
naturalists, of the same species with tle common neat G 
of the United States, the difference being the effect 
domestication of the latter. Buffon, however, thinks oth 
wise. ‘the bison is larger than the domestic ox, has 
or grisly snbstance extending along his shoulders 
and has on his neck and shoulders a woolly hair, 
mits of being spun or wrought into hats. The mo 
now rare, isa gigantic animal, one variety sometimes 
ing the height of twelve feet. The caribou is proba 
rein dver of Seandinavia. The bear is of two species. 
short-legged lives chiefly on vegetable food, and isp 
not carnivorous. He dozes away the winter in a 
state, sucking his paws, and expending the fat he ha 
viously acquired. The ranging bear is larger, but 
lean. He destroys calves, sheep, pigs, and sometit 
dren, and in winter migrates southward. The wol 
the bear, is found in all the states. It is a voracious 
stealing into sheep-folds at night, attaeking deer, h 
small cattle, and sometimes hunting in packs. T 
monnt is of the size of a large dog, and extremely fer 
but it is rarely seen. ‘The spotted tiger is seareely set 
exeept ncar Louisiana. It is from five to six feet tn 
The cougar or American panther is about the same 
but more common. It destroys sheep, calves, and he 
and when hungry will attack large cattle. ‘The urchi 
differs in several respects from the European BS 
The lion, leepard, striped or true tiger, hyena, el phanty 
rhinoceros, hippopotamus, camelopard, are unknown 1 _ 
New World. Ihe horse, the ass, the skeep, the goat the 
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| og, and the camel, did not originally exist there, but have 
ven naturalized. The latter, however, are not numerous, 
4d have never been introduced into the United Statcs. 
the birds and reptiles our limits will not allow us to 
veak in detail. The eagle, pheasant, grouse, partridge, 
yan, Canadian goose, ptarmigan, are less or more rumer- 
4s, In general, the small birds of America surpass those 
” Europe in the beauty of their plumage, but are much 
ferior to them in the melody of their notes. Among the 
ptiles, the most remarkable is the alligator or American 
ocodile, from twelve to twenty-three feet long, very strong 
id active. Of serpents, the rattlesnake, from four to six 
et long, is the most formidable.' 
«i Perhaps no single circumstance connected with the 
nited States has attracted so much attention as the rapid 
owth of their population. Philosophers had shown, from 
‘e laws which govern propagation, that the human species 
ight double its numbers in a short period. But this was 
ly known as a speculative truth, applicable, it was sup- 
ed, to small tribes under extraordinary circumstances, 
t not to a great nation of many millions. ‘The Spanish 
onies, planted a hundred years carlier than the United 
tes, should have made this principle familiar to the world 
| ig ago ; but ignorance and misgovernment, interccpting 
fae of nature, inflicted all the vices and evils of old 
“> scieties upon these colonies, and a jealous policy threw a 
il of secrecy over their condition. 
The first European emigrants settled in the United States 
11607. From that period, colonists continued to flock to 
country in small parties or large bodies. The last new 


a 
5 ma 
| icy (iditen| 2) de 
| States and Territories. 1810. 1820. 1830. Miles. eee a oo 
| uare | o o5 
| Mile. |@ aes 
Pe 
i 96,540 | 151,719 228,705 298,335 399,955 32,000 | 122 |2 8 
it Ct 141,899 183,762 214,360 244,161 269,328 9,280 | 29 {2 5 
| oe 85,416 | 154,465 217,713 235,764 280,652 10,200! 273 |2 5 
I C0 378,717 | 423,245 472,040 523,287 610,408 Lye 194 2 be 
ode Telend.......... 69,110 | 69,122 77,031 83,059 97,199 re ee hig 
WM (Potnecticut............0.00-00scccsce-e- | 238,141 | 251,002 262,042 275,202 297,665 4,670 | 634 /2 
WWE Wew Wothectccsevecveeseviesccese cee: | $40,120 | 686,756 1 959,949 | 1,372,812 | 1,918,608 | 46,200] 414 [2] 40 
PANE Wew Jersey ccc cccccscscsescesen 184,139 | 211,949 249,555 277,575 320,823 6,900 | 463 |2 6 
NW Wentisylvania.............ccccccccceeeee 434,373 | 602,365 810,091 | 1,049,458 | 1,348,233 43,950 | 30 [2 * 
) 105 CSR eee 59,098 | 64,273 72,674 72,749 76,748 BED) Cae | 
V) Maryland............ eo 319,728 | $41,548 380,546 407,350 447,040 10,800 | 41h |2)° 
a Fee ete oes eecseeesess| 748,308 | © 880,200 $74,622 | 1,065,379 | 1,211,405 64,000) 19 |2 21 
| orth Carolina 393,751 | 478,103 555,500 638,829 737,987 43,800 | 163 |2) 18 
‘| South Carolina.......... ae ee. 249,073 | 345,591 415,115 502,741 581,185 50,0608 Ki 1) 2 : 
(i | * 4 82,548 | 162,101 252,433 340,987 516,823 58,200 | 83 [2 9 
(WMD Wlabama.................. el Be el a 20,845 127,901 309,527 50,600} 6 {2 5 
atin. 8850 | 40,352 75,448 | 136,621 | 45,350) 3 [2| 2 
| ee... ae - A 76,556 153,407 215,739 rey ea ered : 
| | oe. 7 35,791 105,602 261,727 422,813 681,904 41,300 163 2 13 
eS 73,077 220,955 406,511 564,317 6875917 39,000 174 4 13 
‘| r. own 8... = 45,365 230,760 581,434 937,903 38,500 | 243 }2] 19 
| 0 Ee oe 4,875 24,520 147,178 343,031 36,250). 98/2) 7 
| rn 7 12,282 55y1 157,455 rer ater iwi 
me PlissOUri.. ............. . 20,845 66,586 140,445 60,300 | 25 |2 2 
i ichigo | 4,762 8,896 prnotitea laecarrtaee: ea I 
| ne — o 14,273 30,388 | 121,000} 4 |2 1 
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3,929,827 5,305 925 


{ ' Morse, vol. i. p. 263, &c. Warden, chap: vi. 
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STATES. 


settlement on a considerable scale was in 1733, when, by 
means of a grant of L.10,000 from parliament, and various 
sums raised by private contributions, 618 persons were sent 
out from England to Georgia.2 The growth of the colo- 
nies was rapid and obvious; but much more was pro- 
bably attributed to the influx of settlers from the mother 
country than was consistent with the truth. No accurate 
enumeration of the inhabitants was made till the first census 
was taken in 1790. That for the year 1753, in Marshall’s 
Life of Washington, is undoubtedly erroneous. The ratio 
of increase being ascertained by the four separate enume- 
rations, and having continued remarkably uniform for forty 
years, we can now, by calculating backwards, obtain results 
more deserving of confidence than the rude guesses made 
from uncertain data. ‘The period of doubling at present is 
241 years; but, taking it at 25 years, and reckoning back- 
wards from 1790, we find the population at the under-men- 
tioned periods would be, 


188... Tate 8, 000 ITS amt... 490/000 


(by census) 1690 .. . 245,000 
1765.........1,960,000 WGGSP, .. 28 . 122,000 
1740......... 980,000 POON se habet . 61,000 


Beyond the last-mentioned period we cannot, for obvious 
reasons, carry our calculation. If we snppose 1000 settlers 
to have come from Europe annually for the first thirty-three 
years, these, by natural multiplication, would amount to 
about 60,000 at thc time alluded to, that is,in 1640. The 


following table, constructed from authentic documents, gives” 


an interesting view of the progressive advances of popula- 
tion in the different states. 


24,730 


57,750 | 08 


144,000 
930,000 
288.000 


100 


39,834 3983 |... 


33,039 


Butfon’s Quadrupeds. vol. ii. London, edit. 1775. 
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* an account of this and the earlier settlements, the reader may consult the History of the British Empire in America. Lond. 1741, 2 vols. 8vo. 
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The following is a later census of several states and ter- 
ritories : 


Maine. ......... 1837, 485,451 Tllinois......... 1835, 272,427 
Massachusetts. 1837, 701,331 Michigan...... 1837, 174.169 
New York..... USS5,eeal 7517  Florida.? sie... 1838, 48,223 
Georgia....-.... 1838, 661,702 Wisconsin..... 1838, 18,149 
Mississippi.... 1837, 308,744 Towa........-... 1838, 21,796 
Arkansas. ..... 1838, 69,710 


According to the census which is now in progress, and 
is nearly completed, the population, it is estimated, will 
nearly amount to 17,000,000. 

It will be observed from the first table, that the rate of 
increase is very unequal for the different sections of the 
Union. The older states of Connecticut and Massachusetts 
have only added one fifth to their population, in the same 
period in which the new states of Kentucky and Ohio have 
quadrupled theirs ; and, according to the more recent census 
of 1830, the increase of population has been in like man- 
ner far more rapid in the newly-scttled states of Indiana, 
Illinois, Missouri, Arkansas, and Michigan, where it has 
more than doubled within ten years, than in any of the 
northern and first-settled states, in which the increase has 
only been from five to forty, fifty, and sixty-one per cent. 
Even in Kentucky and Ohio, where the population increased 
so rapidly the first thirty years after they were settled, it 
has now been checked by those causes which never fail to 
operate in all countries with the increase of inhabitants and 
the occupation of the land; which have been long felt in 
the crowded communities of Europe, as they are now in 
all the older states of America. There is still another rea- 
son for the comparatively rapid increasc of the newly-settled 
states of the west, namely, that the more densely-peopled 
parts of the Union, and in particular New England, serve 
as a nursery to the new states, to which they are continually 
sending out large draughts of emigrants. ‘Thus therc isa 
constant stream of population pouring across the Alle- 
ghanies, from the east side to the west, to occupy the vast 
plain of the Mississippi; and by this gradual generation of 
a mighty people frem a central stock, a uniformity of lan- 
guage, manners, and institutions, is diffused over the whole, 
which will cement their union, in spite of local diversities 
of interest, and which promises to make the countless mil- 


States. 1800. 1810. | 1820, 
{SBTC gg Bononc URED: ic eee so eee 0 0 0 0 0 
Mew. EE Baris iiiraeee.. «sei. Si vessetesscses co ee icg rn « onae 158 8 0 0 0 
NIG OMe. Be Aiea oo ae <a s aes es oc os Soe « «Swed 17 0 0 0 0 
NT ARSE CMIISG LESH er. co sass ctteeeia cee cvcee can saaiee anatenas<cteoe 0 0 0 0 0 
Rhode Island.......0.-...00 WW eo cad coco Meee eases eee 952 381 103 48 17 
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Ni hi@aro Gageet...8. 2... A... HB 100,572 | 133,296 168,824 205,017 245,601 
SotielmCaro lint. ab: eee ss a eS. BS 107,094 146,151 196,365 258,475 315,401 
Co” ar i ee arr ee 29,264 | 59,404 105,218 149,656 217,531 
Alabama 41,879 117,549 
ORG GF ae ook. scckcccdt tenes conscnettte Bescesasnes. 3,489 17,088 32,814 65,659 | 
EPSOM. Ecc, cP: Oi vk vac cca ie acia conden cemetere. 34,660 69,064 109,588 
(eee 3,417 13,584 44,535 80,107 141,603 
RECS UL lenge Me crear SIRE acitrisin s « ceiccaw RUT Wriewa ss cS 11,830 4,034 80,561 126,732 165,213 
EEO: terres cars ete ee ee wa celnsicisa ste « cee <aisie sins ERs v woe “ 
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1s. hegre anaes 168 917 747" 
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PicervOOPOF COOP a. oe ce ce ccccccecsccseosvecceessdlbecs 3,044 5,395 6,377 6,119 
HG UGA MIT IN GIAy Areal seme ciostMGa sara c'eoe Qe eva deeeeaiece case. 15,501 
A Oo 24 52 
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lions who will by and by cover North America from co. 
to sea, more truly one people than the inhabitants of Ays 
tria, Prussia, France, Spain, or Britain, are at this day, = 
If we calculate prospectively from the present rate of 
increase, assuming that it will continue permanent for some 
time, the population at the under-mentioned periods will hp 
1845 ..... 20,000,000 1895 ..... 80,000,000 
1870 ..... 40,000,000 1920..... 160,000,000 


Before this last result is realized, some retardation yijj 
probably take place in the rate of increase. But even if 
the vast population alluded to were in existence, the average 
density tor the whole territory would not be greater than it 
is at this day in Massachusetts, and only halt as great as in 
Italy, France, and the British Isles. 

The rapid growth of the population in America becomes 
much more striking when we contrast it with the scarcely 
perceptible progress of communities in the Old World, 
France, which, according to Marshal Vauban, had 19,094,000 
inhabitants in 1700, had 26,363,000 in 1791. Now, accord. 
ing to the ratc of increase which this indicates, that country 
would have doubled its population in 195 years ; but the po- 
pulation of the United States in the same period would have 
increased to 220 times its first amount. The following 
table, calculated from the best data to be obtained, shows 
the comparative rate of increase in different countries. 


Annual In- 


crease on Period of 
each 10,000} Doubling. 
Persons. 


United States (according to} | 99) 
census of 1810 and 1820), | f 


France, from 1700 to 1791, 34 | 195 
Ditto 1791 to 1821, 43 | 14h 
England 1801 to 1821, Tae oI 
Europe for the last 30 years, 76 90 


From 1820 to 1830, the increase on each 10,000 of the 
American inhabitants amounts to about 3000. 

The following table contains a census of the slave popu- 5, 
lation, according to five enumcrations. 


1830. 


—_—_— 
aaa — 


697,897 | 893,041 ; 1,191,364 


* Not slaves, but ‘* indented colored servants."* 


1,538,064 | 2,009,031 
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The existence of slavery is the standing reproach of 
\meriea. In the structure of society, it is a flaw which 
—*.5 corrupted the manners of the people and the policy of 
ne state. In the northern provinces, the people are sen- 
ible of its evils, and of its peculiar reproach in a land 
freedom; and they have not failed to convey these 
intiments to the proprietors of slaves. Slavery has ac- 
yrdingly been abolished, and is nearly extinguished, in all 
ie New England states and in New York, and is hasten- 

g to its extinction in Pennsylvania, New Jersey, Dela- 
are, and Maryland. By the laws of Pennsylvania, all 
srsons born within that state since 1780 are free, the 
iildren of a slave being subject to a limited servitude to 
» owner. .In New Jersey, every child born after July 
304 is declared free, and all traffic in slaves was prohibited 

1798. ‘The revised laws of New York declare, that every 
son born in that state is free; that all persons brought 
to the state, except for a limited period, become free ; and 
‘at no person can be sold within the limits of the state. The 
qdinanee for the territory north-west of the river Ohio, 
re in 1787, prohibits. for ever the introduction of sla- 

y into that tract of country in which the four states of 
‘diana, Illinois, Missouri, and Michigan, have already been 
imed. The introduction of slaves from abroad was pro- 
Ioited by Virginia in 1798, and by Congress into the 
lississippi territory in the same year; and in 1808, by the 
‘me authority, into any part of the United States. But 
‘ough declining, slavery still prevails in the southern states, 
imely, Kentucky, Tennessee, Virginia, the Carolinas, Geor- 
t, Louisiana, Alabama, Mississippi, and even in the dis- 
tct of Columbia, and is the fruitful source of complicated 
rs Louisiana and several other states prohibited the intro- 
ction of slaves from any other state except by an immigrant 
}oprietor ; but an active internal trade among the south- 
@ states is carried on in slaves, who are exported in great 
ymbers from the worn-out districts towards the north and 
Gt, to be employed in the cultivation of new and fresh 
oe lands in the south. Like the lower animals, slaves 
#2 eneouraged to breed and to multiply, by those who have 
wrested their eapital in the trade. 

But slavery, if it be the reproach of America, the far- 
fned land of liberality and freedom, is also her misfortune ; 
#1 the slave-holders would receive, as they would merit, 

> sympathy and aid of Europe, if they would endeavour 
! improve the condition of the slaves, and gradually 
| pare them for emancipation, the only consummation 
i whieh it is so devoutly to be wished that slavery, 
Age begun, should happily end. In a commu- 

y divided, as in all slave-holding states, between two 

stile races——the oppressor and the oppressed,—there 

«: two alternatives, either by kindness and humanity 
‘mingle the two into one, or to maintain by rigour the 

adage and degradation of the inferior cast. In the one 

@e, the slaves are retained in chains and darkness, without 
2e, and the system will only stand so long as power re- 
ins on the side of the oppressor. But so surely as love 
“ings from kindness, resentment, curses not loud but deep, 
the fruits of oppression; and thus, in a long course 
abused power, a standing feud is established between 
') great sections of the community, an arrear of ven- 
Mee aceumulates, which, if occasion offers, will be duly 
laid by the oppressed class, in a measureless retribution, 
{ aces of violent wrong ; and how precarious therefore 
ist be the condition of society, where one class lives in 
ttinual dread of the other, the sentinel ever at his 
st, and where the slumbering vengeance of thousands 
'Y at any moment awaken into activity, and convert 
: whole country into one scene of anarchy and blood. 
‘Was from this just apprehension, and from a desire to 
i out the moral stain of slavery, that Great Britain, 
. 4 §enerous policy, emancipated the slaves in her West 
*"a colonies; and though the proportion of blacks to 
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whites was much greater, being ten, and sometimes twenty, 
to one, than in North America, where they seldom amount 
to above a third of the population, yet their emancipation 
would be a great reform, which would conduce not less to 
the improvement of morals than to the 
But this great change must be the work of time. 
must be prepared by the diffusion of intelligence and of 
purer morals; and great was the error of those over-zea- 
lous missionaries who went about preaching to the Ame- 
rican slaves the dangerous doctrine of natural right; thus 
agitating society by the fear of some dreadful crisis, which 
might involve the land in devastation and blood, or, if autho- 
rity were maintained, which would rivet, and render more 
cruel, the yoke of slavery. 
been its effect. The incendiary doctrines of these apostles of 
freedom really alarmed the slave-holders for their lives and 
properties ; and they now regarded them as the enemies of 
good order, to be repressed and punished, and treated some 
of them so roughly that they narrowly escaped with their 
lives. It is clear that slavery will never be abolished, either 
in America or elsewhere, except by the aid of the slave- 
holders themselves. In the West India islands they were 
gained over by a bribe of 20 millions sterling; 
only, we fear, by some 
master will ever consent to the emancipation of the slave. 
There is no authority in America that could effect the abo- 
lition of slavery. An act of Congress for this purpose 
could scarcely be obtained; and it is even doubtful how 
far the wealthy planters of the south would submit to a 
law passed, as they would reason, by fanatical zealots, and 
endangering both their property and their lives. 
cussions are now considered to be dangerous and inexpe- 
dient. 
more al] attempts to legislate on the subject, as putting in 
jeopardy the supreme authority and unity of the empire. 


peace of society. 
The way 


And such, in point of fact, has 


g; and it is 
such powerful argument that the 


Such dis- 


Hence they are forborne in the Congress, and still 


The alarm exeited in the southern states, by the mis- 


sionaries of freedom, has rather been unfavonrable te 
the slaves. Fear has, as usual, been the parent of cruelty. 
It has added to the rigour of their bondage, and has given 
rise to laws without a parallel for barbarity in any civilized 
country, which are intended for ever to debar the slave 
from the blessings either of knowledge or of religion. In all 
the slave-states, namely, the Carolinas, Virginia, Georgia, 
Louisiana, &c., not only are those cruel laws enforced 
against slaves, but, in the wantonness of abused power, 
they are extended to free men of colour. who are exposed 
to every species of injury and insult. 
to pass from one state into another. 

be accused of prejudice against American manners or in- 
stitutions, relates of an individual in South Carolina, who 
was accustomed, during the unhealthy season, to go from 
Charleston to New York, that, by a law recently passed, 
he was prohibited from crossing the boundary, under the 
pain of not being allowed to return; and thus, having 
his wife and children in the state, he was confined a pri- 
soner within its limits; while a person of colour coming 
into the same state, or brought in by a vessel, is apprehend. 
ed and confined in jail until the vessel is ready to sail. It 
is contrary to law that this class of nominal freemen, but 
real slaves, shall be educated; they are not competent wit- 
nesses where the rights of the other class are concerned, 
though their testimony is received against each other, as 
is even the evidence of slaves; and they are tried for any 
offence with which they may be charged, by a justice 
of the peace and freeholders, without the benefit of a 
jury. 
slaves having the original taint of slavery, 
fer the treatment of the slaves themselves. 

barous enactments have lately been passed. 

state legislature of Louisiana ordained, that 
shall write, print, publish, or distribute any thing having 
a tendency to create discontent among the free coloured 


They are not allowed 
Mr Stuart, who cannot 


From those laws passed against the offspring of 
we may in- 
Several bar- 
In 1830 the 


‘¢ whosoever 
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United population of this state, or insubordination among the slaves, 
States. shall, at the discretion of the court, suffer death, or imprison- 


ment at hard labour for life.” The same language used in 
any public discourse from the bar, the bench, the stage, the 
pulpit, or in any place, or in private conversation, or the 
bringing into the state any paper, pamphlet, or book, hav- 
ing any such tendency, shall subject the offender to not less 
than three years and not more than twenty years hard la- 
bour, or death. The teaching of a slave, or permitting or 
causing to be taught, any slave, to read or writc, is de- 
clared punishable with imprisonment for not less than 
one and not more than twelve months. Another act pro- 
vides for the expulsion from the state of all free people of 
colour who came into it subsequent to the year 1807; it 
prohibits any of this class from entering the state, and sen- 
tences to imprisonment or hard labour for life such as dis- 
obey the order for their departure. These laws present a 
revolting picture of degradation and suffering on the one 
hand, and of disquiet and terror on the other. The ruling 
class live in daily terror of vengeance from their wretched 
slaves, and hence these cruel precautions. Their cruelty 
brings its punishment along with it; it is the measure of 
their misery; and therefore in relaxing the bonds of sla- 
very, the happiness of all parties would be promoted. 

In Europe, many cruel and unjust laws have been passed, 
which have fallen into disuse with the progress of society. 
But in the slave-holding states of America, congenial man- 
ners give force to tyrannical laws. With somc exceptions, 
the general treatment of slaves is harsh and cruel; a fact to 
which all travellers in the southern states of the Union bear 
ample testimony. Mr Stuart, already mentioned, and the 
duke of Saxe-Weimar, in describing the treatment of Ame- 
rican slaves, give the particulars of the grossest cruelty, by 
individuals who are in the habit of beating and ill-using 


their slaves on the slightest offence, or sending them to. 


gaol, where the slave, on the payment of a fee to the 
gaoler, is, without further inquiry, fastened to a machine 
and lashed without mercy. ‘ Nothing is more common,” 
says Mr Stuart, “than for the masters and mistresscs of 
slaves, either male or female, when they wish them to be 
punished, to send them to a prison, with a note to the 
gaoler, specifying the number of lashes to be inflicted. If 
the master so orders it, the slave receives his whipping 
laid flat upon his face upon the earth, with his hands and 
feet bound to posts. In passing the prison in the morning, 
the cries of the poor creatures are dreadful.”! At the pub- 
lic sales of slaves, where the ties of nature are rudely torn 
asunder, scenes occur which are revolting to humanity, and 
which, without the aid of laws, would be utterly repudiated 
by the improved manncrs of Europe. Where these maxims 
prevail, they forbid all hope of alleviating the lot of the slave ; 
and the great point would therefore be, to impress on the 
slave-holders themselves, not only the cruelty, but the error of 
their measures. ‘They are no doubt obstinate and prejudiced; 
but in time the voice of reason may prevail so far as to lead 
to a mitigation of the present harsh code, and pave the way 
for the abolition of slavery throughout the country. 

In the southern states of the Union, namely, the Caro- 
linas, Virginia, Georgia, Kentucky, Alabama, Mississippi, 
Tennessee, Arkansas, slavery appears to have fixed its per- 
manent abode; and, according to the following table, 
which exhibits the progressive increase of the two different 
races for the last forty years, there has not been so rapid an 
increase in the white as in the black population. 


Increase on each 100 of the Whites and the Blacks in North 


Carolina. 
Slaves Whites 
From 1790 to 1800............... ES Beco 121 
pecs) L SOO) COMME s... 02. oc tenes AG ia ecicrteer 116 


* Stuart’s Three Years in America, vol. ii, p. 206. 
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Slaves. 

From 1810 to 18200, . :s..tise... b2 2a 
—— 1820.to 1830..........+-.0l Deen 
South Carolina. 

From’ 1790 to T8080... ............ 180..c0n aaa 1s 

Oe. 1800 to I810...............134........0 

“0. HUSTOHOMIS20".. 8... ae 132... } 

iy BS, 1820'to 1830...........0..01 22.0 
Virginia. 

From 1790 to 1800............... L1 Sisacceneen 118 

— 1800 to 1810.......+...000.1 14... .0000 

ae 1810 to 1820....00..00+0+00 LO8,.-c0.-.s le 

erveeee 1820 to 1830... sessssscvees WOO... eee a 
Georgia. 

From 1790 to 1800..,............ 203... 197 

Fe 1800 to 1810..............014400..0..., ee 

2, a 1810 to 1820.........0...00 142.0). 

mee 1820 to 1830. .w...... 2+... IAG... 0. seein 
Kentucky. 

From 1810 to 1820..........0060 157... 134 
soo 1820 to 1830..............-l3l.........aeeen 
Alabama. 

From 1820 to 1830...se+es+e+0+1+205e00 senssees Qi 
Mississippi. 

From 1820 to lss0"..... eee 208 ee ceoee OME 
7 enressee. 

From 1790 to 1800............06. 438)... 300 
eich 1800 to VSO... ....20000837 a ee 
oases 1810 to 1820..0...0..0..... 181%... a 
oo 1820 to 1830.........0..6001 76.0..5. 000 


In France and England, and probably in Europe at large, j 
the females exceed the males by two or threc per cent; but f 
in the United States generally, the males exceed the fe- 
males by nearly four per cent. In the newest states, the 
excess is as high as nineteen per cent. (Seybert,p.42.) Tne 
difference is still more striking in what relates to ages. In 
the Unitcd States, children form a much greater, and aged 
persons a much smaller, proportion of the population than 
in Europe. In Sweden, according to Wargentin’s Tables 
the persons under the age of sixteen form thirty-six per cent. 
of the population; in Britain, according to the last census, 
forty ; and in the United States fifty per cent. The persons 
aged above forty-five form twenty-two per cent. of the whole 
population in Sweden, eighteen per cent. in Britain, and 
twelve per cent. in the United States. This pecilianty 
arises from the rapidly progressive state of the population 
Since the inhabitants of the United States quadruple ter 
numbers in fifty years, a person born half a cent 
belongs by his birth to a society of two millions an 
of persons, but now lives in a society of ten millions: 
will furnish four times as many old men to a fut 
equidistant period. The annua! amount of immigté 
borrow an American word) is very variable, and its 
have been greatly overrated. The whole number 
sengers who arrived in 1817, at the ten principal 
22,240, including citizens, and persons on business 7. 
not mean to remain in the country. In 1816, it Was * 
mated at 20,000; in L818 and 1819, at 28,000 eae not 
more than one half of whom, very probably, were strange 
> 
a 
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» tome to settle. In 1820, the true number of immigrants, 
s. cording to the National Calendar, was 7001, of whom 
—942 were males, consisting of 997 agricultural persons, 
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to place a man above want, and pauperism can only be the United 
lot of those who are debilitated by old age or disease. Ac- tates. 
cordingly, it is a proud distinction for North Amcrica, that ~~~" 


461 commercial, 1407 manufacturers, artisans, &c. Dr 
eybert thinks the average number of foreigners who come 
5 settle in the United Statcs does not exceed 6000 per 
‘nnum; but assuming it to be 8000 or 9000, this is only 
‘om 4 to zz of the whole annual increment, which must 
‘mount to 290,000 persons to make the population double 
1 244 years.' 

yi This rapid increase does not greatly affect the rate of the 
‘anual mortality, which is proportionally rather greater 
nong the persons under twenty-five than among those of 
lages. In the absence of proper data for ascertaining the 
anual mortality of the whole country, or of any particular 
ate, we can only refer to a single fact. The avcrage 
umber of deaths in Philadelphia, for eight years (1807 to 
314), was found to be about 7; of the contemporaneous 
opulation. (Seybert, p. 50.) In Birmingham, in the ten 
ir ending 1811, it was about 34, in London 4,, and in 
| 

i 


England, including the army and navy, about 7; or 7. 

Milne’s Annuities, p. 456.) This single fact, therefore, as 
_ras it goes, bears testimony to the salubrity of the climate, 
ad to the comfortable condition of the inhabitants, of the 
‘nited States. 
The active population in the United States is propor- 
Pa greater, and the idle population less, than in any 
cher eountry. They have few public functionaries, 
‘teachers, or annuitants, and a very small army and navy. 
cording to a table which will afterwards be insertcd, the 
tive population amounts to twenty-seven per cent. of 
ne whole, or two per cent. more than the number of males 
nove the age of sixteen. The proportions employed in 
—_—* manufactures, and commerce, according to the 
ensus of 1820, were, 


Agriculture....... Lc. te AOD per cont: 
Manufactures..............csece.se00. 135 
Commierce......... een. 4, 228 


t include mariners, or includes only those who resided 
shore at the time the census was taken. For the sake 
| comparison, we give the general result of the British re- 
ums for 1811, remarking however that the two classifi- 
itions are not constructed on the same plan, the second 
ad in our arrangement corresponding to the second and 
ird in the American. 

Agriculture (by families)................ ....30% per cent, 
Trade, manufactures, and handicraft 


q 
| 100°0 
| But the number assigned to commerce evidently does 


100 

a The situation of the labouring classes in the United 
les 18 Confessedly far superior to that of the same de- 
‘Mption of persons in any other part of the world. Wages 
verso: high, compared with the price of provisions, that an 
meriean labourer, who should live exactly as labourers 
© i other countries, might always save the half of his 
‘mings. The average wages of a labourer were estimat- 
lat seventy-five cents a day by Mr Blodget, and more 
| cently at eighty cents by Mr Niles, wheat being onc and 
half dollar per bushel. (Warden, Introduction.) In such 


/Tcumstances, a very moderate degree of industry suffices 
, 
i — eee 


| | Seybert, p. 28. 


‘Teviously to this, 


we Carey’s Essay on Political Economy, 1822, p. 453, 467. ; 
territory becomes a state when its inhabitants, amounting to not less than 60,000 persons, have met and formed a constitution. 
they are placed under the civil authority of a governor appointed by the president ard Congress, 


this moral deformity, cxcept so far as it is the consequence 
of natural and unavoidable misfortunes, is almost unknown 
within her borders. It is not there as in the old countries 
of Europe, where a person who is able to provide comfort- 
ably for his own wants, has still his feelings. exposed to 
daily laceration from the sight of multitudes of miserable 
beings, who exhibit human nature in its most loathsome 
and degraded state, and whose wretchcdness it is beyond 
his power to relieve. It is Rochefoucault, we think, who 
remarks that he had seen only one beggar in the United 
States. Mendicity docs exist; but except in the large 
cities, where foreigners are often found in a state of desti- 
tution, it rarely obtrudes itself on the eye, and may be said 
generally to be as rare in that country as it is abundant 
everywhere else. In Europe, the paupers have been sup- 
posed, on a rough calculation, to amount to one-twentieth 
part of the population. In the United States, they were es- 
timated by Mr Niles, some years ago, at one person in 250 
on the Atlantic coast, and one in 350 in the intcrior. But 
in times of great public calamity, the proportion is much 
higher. In the New England states, and in some of the 
others, though not the whole, each parish is obliged to pro- 
vide for the support of its own poor, according to the hu- 
mane spirit of the English laws. (Morse, vol. i. p. 293. 
Warden, passim.) 


The North American Union comprehends at present States. 


twenty-six distinct states, each governed by its own con- 
stitution; three territories, in which civil governments are 
established without constitutions, namcly, Florida, Wiscon- 
sin, and Iowa, the two latter having been erected into terri- 
torial governments in 1836 and 1838 ;? and other three terri- 
tories, which are yet unoccupied by a civilized population. 
To these we must add the district of Columbia, comprising 
a space of ten miles square round Washington, and placed 
under the exclusive authority of the federal government. 

The thirteen original states which concurred in, the de- 
claration of independence on the 4th July 1776, were New 
Hampshire, Massachusetts, Rhode Island, Connecticut, New 
York, New Jersey, Pennsylvania, Delaware, Maryland, Vir- 
ginia, North Carolina, South Carolina, Georgia. Vermont 
was then an appendage to New York, and Maine to Massa- 
chusetts. The cxtent of the several states is very unequal. 
Rhode -Island and Delaware are specks in the map, rathcr 
smaller than Devonshire or Perthshire. New York, Penn- 
sylvania, and the new states generally, are each larger than 
Ireland or Scotland; while Virginia, Gcorgia, Missouri, 
and Illinois, severally cxceed England in extent. The 
density of the population diminishes. pretty regularly in 
every direction as we recede from Massachusetts; and in 
that statc, where it is greatest, it rather excecds that of 
Spain or Poland, or Europe taken altogether. The mean 
density for all the states east of the Mississippi, including 
the district of Columbia, and also the state of Louisiana, is 
nearly forty-one persons to the square mile. 


Some writers, who derive their political ideas from the State go. 
old institutions of Europe, strongly disapprove of the divi- veruments. 


sion into states, with distinct local governments. But this 
arrangement, though originally the effect of accident, is ad- 
mirably adapted to the circumstances of the country, and 
deserves to rank as an improvement in the science of legis- 
lation. It is the only system by which the great advan- 
tages of union could be combined, in such a gigantic em- 
pire, with a due attention to the separate intcrests of all 
the parts. The federal compact, by preserving peace and 
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friendship among states that would otherwise be rivals and 
enemies, exempts them from the scourge of frequent wars, 
gives unbounded freedom to their internal trade, and, 
while it enables then to dispense with that sort of strong 
government which is scarcely compatible with liberty, it 
gives them an aggregate strength, which secures them 
against external attacks. On the other hand, cach sepa- 
rate district, acting by its own legislature, is invested with the 
entire regulation of its local concerns, which can never be 
intrusted to others without the certainty of mismanage- 
ment. No single legislative body, even avere its sessions 
perpetual, could properly conduct the local business of 
such an empire as that now forming in North Amcrica. 
In our own parliament, it is notorious, that, from the mul- 
tiplicity of business transacted, the gencral style of legisla- 
tion is most slovenly, and bills of all kinds, but cspecially 
local bills, are often grossly mismanaged. How great an 
impediment is it felt to be to the redress of grievances, or 
the promotion of improvements, in the remote parts of 
Scotland and Ireland, that witnesses, partics, and agents, 
must be carried six or seven hundred miles, at a vast ex- 
pense, and that, when they reach the seat of legislation, 
every thing must depend on the votes of persons who cither 
understand their business imperfectly or not at all, and 
who are only prevailed upon, by solicitation, to bestow a 
slight attention npon it. ‘The division into states supplies 
the only remedy to this great evil. It cncourages local 
improvements, by uniting those whose situation gives them 
a community of interest as to certain objects. It lessens 
corruption in the general government, by subdividing pa- 
tronage. In times of public phrensy, it multiplies the se- 
curities against the persecution of individuals. because such 
persons will always find protectors in some one of the state 
governments. It has indeed one disadvantage ; the state 
legislatures may become the strongholds of faction, as was 
exemplified in Massachusctts during the last war. But as 
the number of states incrcases, the weight of each in the 
confederacy, and its power to disturb the union, are diminish- 
ed. Even out of this danger a security arises against an- 
other. The existence of the separate state governments 
forms a strong barrier against despotism, because it creates 
so many distinct centres of power, from which resistance 
might be made, if a military tyrant should master the ge- 
neral government, as Cromwell mastered that of Britain, 
and Bonaparte that of France. Some inconvenience, no 
doubt, arises from the unavoidable diversity of laws in such 
an agercgation of republics; but the evil is not much felt 
or complained of practically, and it is the necessary con- 
comitant of a union producing boundless advantages. An 
iron despotism may subject all its slaves to the same laws, 
without regard to the distinctions of climate, character, or 
situation; but freemen will not associate voluntarily on 
such a principle. Liberty consists not in being governed 
by the laws that are absolutely best, but by those which 
are deemed best by the people who obey them. No wise 
and liberal statesman will hold it necessary that the fisher- 
men of Massachusetts, the husbandmen of Pennsylvania, 
and the sugar-planters of Louisiana, should live under one 
pertectly uniform system of jurisprudence. Such a uni- 
iormity could not be enforced without rending asunder the 
union. And let it be recollected, that the diversity of 
laws, such:as it exists, is much less than it would be if the 
federal compact were dissolved, and the several states en- 
tirely independent. In short, if it is possible by any de- 
vice to reconcile frecdom with extensive empire ; to unite 
all the parts of a vast continent together in the bonds of 
peace and commercial intercourse ; and yet not to trench 
materially on the natural rights of each part, or the free 
use of its natural powers and advantages ; it must be by a 
federative system similar in its essential characters to that 


¥ Views of the President of the United States on the subject of Internal Improvements, laid before Congress 4th May 1822. 


Jranchise is inapplicable and odious where voting is a 
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of the United States. The experiment is by far the most 1 
interesting that has ever been made in the science of legis, 
lation; and the steadiness and success with which it has * 
hitherto proceeded opens up the most encouraging pros. 
pects as to the future destiny of mankind. 

The fedcral government, of which we shall afterwards 
speak, possesses merely those specific powers whieh are 
vested in it by the constitution. All other powers and 
rights remain with the state governments, in which the 59. 
vereignty essentially resides. The territory of each state 
is not the territory of the Union, but of that particular 
state. ‘The people and militia are the people and militia 
of the several states, not of the Union. Lands are held 
under the laws of the states; descents, contracts, and all 
the concerns of private property, the administration of jus. 
tice, and the whole criminal code, except in the case of 
breaches of the laws of the federal body, are regulated by 
state laws.' All the twenty-six states have written consti. Si 
tutions, formed subsequently to the Revolution, exceptstit 
Rhode Island, which is still governed by the charter grant. 
ed by Charles II. in 1663. These constitutions are purely 
republican, though the right of snftrage (for the term 


gencral right, not a spccial privilegc) is restricted in one 
or two states, and unequally divided in one or two others, 
In every one of the states, the Icgislature consists of two 
chambers, both chosen by direct popular election, except 
in Maryland, where the senators are chosen by delegates, 
In eightecn states ont of the twenty-six, the representa 
tives (or members of the lowcr house, according to our 
phraseology) are elected annually, and in Tennessee and 
Louisiana biennially, and in three triennially, viz. in South 
Carolina, Illinois, and Missouri. ‘The period of serviee in 
the senates (or upper houses) varies from one to four 
years, except in Maryland, where it is five: in some eases 
one third or onc fourth, in others one half, of the members 
are renewed every year; in others, one half every two 
years. In some of the states the right of suffrage was for- 
merly limited to freeholders or corporations, but by amend- 
ments in most of the old constitutions these restrictions 
have been abolished ; and the right of suffrage, though va- 
riously defined in the different states, is substantially uni- 
versal in them all, except in New Jersey and Virginia. In 
these two states, the possession of a small amount of pro- 
perty still constitutes the citizen’s title to vote. In many 
of the states, there are certain qualifications preseribed for 
the persons elected. A senator must, in general, be a 
freeholder, and not under thirty years of age; a represen- 
tative not under twenty-five. The governors act m some 
cases with, in others without a council, and hold their of 
fices, some for one year, some for two, some for three, but 
none for more than four years. In all the constitutions 
recently framed, an express provision is introdueed fot 
adopting amendments. The rule generally is, that if any 
alteration is judged necessary and approved of by two stt- 
cessive legislatures, it may then be submitted to the people 
who appoint a special convention to decide upon it In 
some cases it is provided that a convention shall meet pe- 
riodically to revise the constitution. The existing legisla- 
ture is always considered as exercising a trust, in the terms 
of which it has no power to make the smallest change. By 
this principle, legislation is founded on a clear and ration® 
basis. It gives stability to institutions that might othet- 
wise be the foot-ball of domineering factions; it chee 
the growth of sinister interests, and, while it affords a 
and easy remedy for grievances, it is so far from being a 
inlet to rash innovations, that it is the best guarant 
against them, as the history of the United States demon- 
strates. To suffer those who exercise the supreme powel e 
a country to change at pleasure the conditions by pie 
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4 ‘hey hold it, is as absurd as to suffer the judge to make 
. he laws which he administers, or the steward to fix the 
rms of the engagement whieh invests him with the ma- 
‘agement of an estate. Under sueh a system, the steward 
navoidably becomes a peculator, the judge a tyrant, and the 
gislature a junto of conspirators against the publie weal. 
The agriculture of the United States varies according 
ithe climate, soil, and situation, of the several divisions 
“the country; but, taken altogether, it differs materially 
om that of Britain, in the nature of the productions cul- 
vated, in the condition of those who are engaged in it, 
id in the general prineiples by which it is condueted. 
esides our staple productions, wheat, barley, oats, pease, 
ans, turnips, and potatoes, the soil of the United States 
elds rice, Indian eorn, indigo, cotton, sugar, tobaceo, the 
ne; and Florida will probably add to these the olive and 
‘e banana, which scarcely sueeeed in the other states. 
he staple produce of New England is Indian corn; that 
_ the middle states wheat and tobaeeo ; that of the south- 
n, cotton, rice, and, to a limited cxtent, sugar. Dr Morse 
dicates the proportional quantity of each speeies of produce 
used, by naming them in the following order, the greatest 
ving first. In New England, Indian corn, grass, rye, oats, 
ix, wheat, buck-wheat, barley, and hemp; in the middlc 
ites, wheat, Indian corn, tobaeco, grass, oats, buek-wheat, 
ix, barley, potatoes, spelts, ryc; in the southern states, 
po wheat, tobacco, Indian eorn, riee, indigo (formerly), 
tley, and hemp. The western states, along the Ohio, 
(respond in their produetions to the middle states on the 
‘antic. Good soils, carefully cultivated, in the United 
ates, yield 100 bushels of Indian corn or 50 of wheat 
jraere. But the average produce of the eultivated land 
i Ohio and Kentueky, districts not inferior in soil to any 
i the Union, is estimated as follows: Maize 40 bushels 
—_ wheat 22, rye 26, oats 35, barley 30, tobaceo 12 
] 
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5 ewt., cotton 5 to 7 cwt. in the secd, or from 150 to 

pounds cleaned. (James, vol. iii. p. 199.) his great 
iple of the United States consists of two sorts, the sea- 
iand or long staple, and the upland or short staple. The 
imer, of a superior quality, is grown along the sea-coast 
‘South Carolina and Georgia. Cotton was first sown in the 
hited States in 1787, and was exported in small paekages, 
led packets, in 1790. In 1800 the produee amounted to 
‘000,000 Ibs., whieh has gradually increased to 480,000,000 
i 1836, of which there were exported 386,000,000 Ibs. 
te value of the crop was estimated to amount to 80,000,000 
lars, and that of the exports to 63,000,000 dollars. A 
feat fall has since taken place in the priee; but even at 
ts lower rate the value of the cotton exported in the 
‘w ending September 1838 was 61,556,811 dollars, and 
') quantity of cotton 595,952,297 Ibs. Tobacco, an in- 
: eee American plant, has been the staple of Mary- 
ld and Virginia from their first settlement ; and it is also 
ensively cultivated in Kentucky, Ohio, Missouri, and 
cr states. ‘The quantity of tobaeeo exported in 1838 
ounted to 100,593 hhds., in value 7,392,029 dollars ; 
ides 75,083 Ibs. snuff, and 5,008,147 lbs. of manufae- 
te tobacco, amounting in value to 577,420 dollars. An 


*€ sown in rice yields from 1200 to 1500 pounds on 

tare called tide-lands, and from 600 to 1200 on inland 
Dfations. Rice was first cultivated in South Carolina in 
45 and its eulture has been so successful that, in addi- 
{n to the home consumption, it was exported in 1838 to 
4 amount of 71,048 tierees, of the value of 1,721,819 
lars, In 1835 the quantity exported amounted to 
4851 tierces, of the value of 2,210,331 dollars. An 
© planted in eanes yields about 1000 or 1200 pounds of 
‘ar, with an cqual quantity of molasses. The necessity 
cnéwing the canes annually by planting, in consequence 


=. 


port for 1835, 


the United States than in Britain. 
be had for almost nothing, where the price of labour is 
high, and that of produce low, the elaborate and costly 
modes of cultivation adopted in Britain cannot be advan- 
tageously applied. Some English farmers, who have gone 
out to America with an impression that large gains might 
be made by introducing our improved system of husbandry, 
have found themselves disappointed. Something the Ame- 
ricans may learn from us; but, till the country is more 
densely peopled, it will be more profitable to eultivate a 
large surface rudely than a small one laboriously. In the 
middle and eastern states, however, where produee brings 
a considerable priee, farming is earried on with care and 
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of the winter’s frost, renders the cultivation less advan- 
tageous than in the West Indies. 
ealculated that 20,000,000 of pounds of sugar were made 
in Louisiana alone; a quantity estimated to be about two 
sevenths of the whole annual eonsumption of the United 
States. 
culture of sugar has sinee been greatly extended; and in 
1838 the quantity exported amounted to 408,802 pounds, 
and the value to 30,487 dollars ;! besides 2,610,649 pounds 
of rcfined sugar, value 249,671 dollars. 


In 1817, however, it was 


(Warden, ii. p- 483, 541. Morse, i. p- 668.) The 


The rural population of the United States presents an 


extraordinary contrast in its eonstituent parts to that of 
every country in Europe. 
tors living on their rents, and the elass of peasants living 
merely by their labour, are almost equally unknown. The 
great bulk of the inhabitants consists of farmers, who are the 
owners of the lands they oeeupy, and the greater propor- 
tion of whom work with their own hands. 
of those who are mere labourers,” says Dwight, “ is almost 
nothing, exeept in a few populous towns, and almost all 
these are eollected from the shiftless, the idle, and the vi- 
cious. A great part of them are foreigners. Every young 
man hired to work upon a farm aims steadily to acquire a 
farm for himself, and hardly once fails of the aequisition.” 
(Dwight’s Travels, vol. 
spots near large towns, there is searcely any land rented. 
The priee is generally so low, that a small addition to the 
sum neeessary for stoeking a farm suffiees to purehase it; 
and even wherc the value is higher, an individual who has 
money enough to stock a large farm will prefer buying one 
of half the size. Of the state of New York, only one fifth, 
and of the whole inhabited eountry east of the Mississippi 
(exeluding Miehigan and Florida), only about one tenth 
part is yet eleared and cultivated. 
soils are first used, and, till population thickens and pro- 
duee rises, soils of the sccond and third quality will not re- 
pay the expense of eulture ; and as a necessary eonsequenee, 
those of the first quality yield no rent. 
pied by the owners are seldom large, because, where wages 
are high, agrieulture eannot be advantageously eonducted 
on an extensive scale; and the large property in land oc- 
casionally aequired by an individual is soon broken up by 
division among his ehildren. 
pulation certainly enjoy a greater share of happiness in the 
United States than in any other country in the world. 
They are excmpted from the fluctuations incident to the 
commereial and manufacturing classes; they feel none of 
the evils of dependence, and are far above want; without 
possessing that wealth which engenders idleness and va- 
nity, and often becomes a snare to its possessor. They 
have the means of settling their families well, without mak- 
ing great saerifiees ; they live in the enjoyment of all the 
substantial comforts of life, and ean look forward to old 
age with less anxiety and apprehension than any class of 
men in any other eountry. 


The elass of extensive proprie- 


“ The number 


iv. p. 335.) Execpt in some few 


Of course the best 


The farms oeeu- 


Thus situated, the rural po- 


The system of agriculture is necessarily less perfect in 
Where prime soils can 


— 
7 Reports from the Secretary of the Treasury to Congress, with the Annual Statement of Commerce and Navigation, No. 5, p, 230, 231. 
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skill. In Pennsylvania, which holds the first rank as an 
agricuitural state, in New York, Massachusetts, Connecti- 
cut, and Jersey, agricultural societies exist, and much at- 
tention is paid to the cultivation of the indigenous grasses 
and to the use of manures. Grazing is well understood in 
New England, where it is considered the most profitable 
species of farming. Much care has been bestowed on the 
breeding of sheep, and Merinos are now spread over all the 
northern, middle, and western states. 

Hutchins reckoned that }iths of the land east of the Mis- 
sissippi were covered with a strong fertile soil, and that the 
remaining ~,ths were occupied by lakes and rivers, or con- 
sisted of land too poor or too steep for cultivation. In 1811, 
Mr Blodget estimated the land under “ actual improve- 
ment” to be 40,950,000 acres, or 53th acres for each: inha- 
bitant, a proportion which is found to be near the truth. 
In 1798, when a census was taken for the imposition of a 
tax, the quantity of land valued and taxed in sixtcen states 
was one hundred and sixty-three millions of acres out of 
three hundred and eight millions, the estimated valuc of 
which was four hundred and seventy-nine millions of dol- 
lars. The value per acre varied widely. In Connecticut 
it was fiftcen dollars per acre, in Pennsylvania six, in 
Georgia three fourths ; but the average for the whole was 
about three dollars. The value of the houses was esti- 
mated at a hundred and forty millions of dollars, or two 
sevenths of that of the land. When new returns were pro- 
cured in 1814, the value of lands and houses conjointly had 
risen from six hundred and twenty to one thousand six hun- 
dred and thirty millions of dollars. From these two docu- 
ments, which afford a curious view of the state and growth 
of property in the republic, we find that, in the sixteen 
states organized in 1798, rather more than one half of the 
surface was the property of individuals. In the old states, 
such as Massachusetts and Connecticut, the appropriated 
land embraced nearly the whole surface; in New York it 
embraced about four sevenths, in Georgia one third. The 
number of acres appropriated for each individual of the po- 
pulation was about thirty, of which five and one half or 
six acres were cleared or “ improved.” The estimated 
valuc of the houses and lands was at the rate of 125 dol- 
lars for each individual of the contemporaneous population 
in 1798, but had risen to 200 dollars in 1814. Supposing 
every other species of property to have grown as rapidly, 
the rate of increase would be about 64th per cent. per an- 
num, and the capital of the country must double itself in 
114th years, or it increases twice as rapidly as the popula- 
tion. With a stationary population, the rate of increase 
would be 5*4 per cent., and the period of doubling 134th 
years. We have no similar data for other countries to 
found a comparison on, but we are certain that such a ve- 
locity of accumulation is unknown anywhere else. 

The value of houses, lands, avd slaves, in 1814, was, ac- 
cording to the returns, 1902 millions of dollars. If we add 
one eighth for omissions and under estimates, and for Loui- 
siana, which was not included, with fifty millions for state 
lands, and two thirds additional for all other species of pro- 
perty (this being nearly the proportion in Colquhoun’s esti- 
mate for Britain), namely, agricultural stock, manufactured 
goods on hand or in progress, ships, harbours, canals, roads, 
public buildings, &c., the whole will be 3550 millions of 
dollars, equal to 780 millions sterling, or about L.95 for 
each individual of the contemporaneous population. Col- 
quhoun’s estimate for Britain was 2700 millions sterling, or 
L.150 for each inhabitant. This gross amount, increasing at 
the rate of 6 per cent., would become 1400 millions sterling 
in 1824; and the annual increment, or the value added to the 
national capital, every year, should be about eighty millions 
sterling. ‘The whole annual produce of the national in- 
dustry, which affords a saving of eighty millions, cannot be 
less than four times as much, or 320 millions, that is, L.32 
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per head on the population.’ Colquhoun’s esti 
British Isles in 1812 was 430 millions, or L.24 
the population. (Colquhoun, p. 55, 65.) These 
tions are founded on the returns taken as they si 
is probable, however, that tle second census 
more accurately taken than the first, and that 
of the national capital is not quite so great as it appear. 
The large profits which farming yields, the high pric 
labour, and the comparative scarcity of capital, are dis 
ments to manufacturing industry in the United Stat 
hence they naturally rely for a supply of manufactur 
countries that have been longer settled, and where indy 
has made greater progress. Great Britain is a vast storel 
of ready-made goods ; and it is more for the interest o 
vancing and imperfectly cultivated country, such as 
to purchase with its rude produce the manufactures of 
than to divert her scanty capital (scanty, when ¢o 
with the boundless outlet which lies before it in the 
ment of the interior wilderness) from the important b 
ness of cultivation. By this exchange, America is suppl 
on the easiest terms with manufactures, while Great Bi 
rich in capital, and still more in art and industry, 
vent in the increasing demands of the American 
her surplus produce, and receives in return cotton 
other raw materials of her industry. Domestic 
tures will no doubt be gradually improved in Amer 
the progress of wealth and population. But at pr 
have not made nearly the same progress as in Great Britain, 
Yet there is no art or trade necessary for comfort or con- 
venience which is not pursued in America; only 
manufactures of cotton, linen, woollen, iron, glass, 
not on the same great scale, or in such perfectiot 
Britain; they are however all established, and are 
advancing. ‘There are manufactures of soap, cand 
leather in all its branches; of household furniture, 
and other carriages ; of snuff and tobacco ; of paper and 
tionery ; of printing presses and types ; and printi 
graving are carried on in all their branches. The 
manufactures in all the metals; of combs and 
umbrellas, &c. Pianofortes are respectably m 
saw gin for cleaning cotton from the husks, and 
making machine, are American inventions. The wo 
nufacture is almost entirely domestic, being carried 
houses of the farmers; but the cotton manufacture 
conducted in large works. This last, as well as several oti 
manufactures, received a great stimulus during the last wa 
with Britain; but they have declined since the peace, t 
a few of the works then established are still carrie 
advantage. It was computed by a committee of 
that the cotton manufactures, which consumed onl 
bales of the raw material in 1810, consumed 90,0 
employed 100,000 hands (10,000 men, 66,000 wome 
girls, 24,000 boys), and produced 81,000,000 yards« 
valued at 24 millions of dollars. In 1835 the m 
looms was estimated at 48,000, from eighty-five to 
millions of pounds were consumed, and the value 
manufactures was computed at 50,000,000 doll 
value of the woollen manufacture was estimated att 
millions of dollars, and was supposed to employ 
hands constantly, and as many more occasionally. { 
of 13th February and 6th March 1816.) The total’ 
the woollen manufactures has since been computec 
tween sixty-five and seventy millions of dollars. 
are manufactured; as are also cassimeres, satinets, # 
blankets, carpeting, &c. Hemp and flax are mam 
in considerable quantities, but chiefly in families. 
nious machinery has however becn applied to t 
of cables and cordage, which are manufactured to a 
of five millions of dollars. Some sailcloth is a a | 
Iron being abundantly distributed through al | 


try, is manufactured to a considerable extent. 4 le que 
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42,205.961 
41.467,477 
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253.727 
48,699.592 

9.433.545 
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13,591,072 
BU2Q31,597 
53.179.019 
60,263.236 
59.643,558 
12.997.414 
20,797,531 
24,391,295 
16,022,790 
8,495,127 

2,847,845 
145,109 | 
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char iron made in 1810 was estimated at 27,600 tans 5 in 
'30it had increased to 112,000 tons. Of pig iron 191,536 
fis were also produced, amounting in value to 13,329,760 
The iron manufactures, which in $810 amounted 
i value to 14,364,526 dollars, are now estimated at Tittle 
s rt of $0,000,000 dollars. he he manufacture of machinery 
jiwhieh iron is required, is carried to. great perfection. 
Sam-engines of all dimensions, and every description of 
whinery, chain-cables, agricultural and mechanical tools 
gall kinds, fire-arms, nails, fire-grates, and stoves, have 
lez been made in different parts of the United 
‘Tore is no country in which the application of the 
erine to the purposes of navigation has been of greater 
pictical value than in America ; and the number of steamers 
amunted in 1838 to 800,' the number of steam-cengines 
to $60, which may give an idea of the extent of this ma- 
The manufacture of spirits is carried on to a 
la e extent throughout the United States. 
us! are grain, molasses, and fruits, chicfly the two former, 
fra which it was estimated that the spirits distilled amount- 
25,000,000 gallons in 1810. 
) distilleries had been stopt through the influence of 
perance societies, but the truth of this statement is 
deoted. Tobacco is manufactured to the annual value of 
210,000 of dollars, and glass and paper to the respective 
vies of 3,000,000 and 5,000,000 or 6,000,000 of dollars. 
re were in 1831 thirty chemical establishments in the 
ted States, of which the produce was estimated at 
Cabinet-ware is made to the 
me of about 10,000,000 dollars; aud horn, wood, ivary, and 
combs to the value of 800,000, and buttons to an equal 
According to the returns made in the census of 
Is), the whole annual value of the manufsctures of the 
Used States was 127,694,602 dollars. 
Ae calculated, that, making allowance for articles omitted 
orinder-estimated, the truc value would not be less than 
177 00,000 dollars (1.37,500,006). 

eliprate work on the Statistics of the United States, esti- 
mis the aggregate value of manufactures in 18235 to be 
rd; 325,000,000 to 350,000,000 dollars; and he adds, that 
thamount of foreign articles consumed in the country, ex- 
tilive Of tea, wine, coffee, and spices, does not exceed one 
Nearly one fourth of the manufactures is 
opnnsylvania ; Massachusetts sanks next, then New York, 


It is stated that in 1835 


Total, 


19,012,041 
2,753,098 
26,109,572 
$3,028,233 
47,989,472 
67,054,097 
66,890,296 
61,527,097 
73,065,522 
79,971,780 
94,115,925 
72,483,160 
55,000,933 
77,889,074 
95,506,021 
101,536,963 
108,848, 150 
22,430,760 
52.203, 2 3N 
66,757,974 
61,316,831 
39,527,238 
27,855,997 
6,927,441 
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The materials 


Bot Mr Tenche 


Mr Pitkin, in his 


Imports, in 
Dollars. 


52,200,000 
31,500,000 
31,100,009 
34,600,000 
63,756,268 
81,436,164 
75,379,408 
68,551,700 
79,068,148 
91,252,768 
111,343,511 


76,333,533 | 


64,666,666 
85,000,000 
124,000,000 


129,000,000 | 


138,590,000 
80,990,000 
59, 400.090 
65,400,000 
53,490,000 
775:930,000 
22,005,000 
12,965,000 
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Virginia, Maryland, Connecticut, North Carolina, New United 


Jersey, Vermont, Kentucky. 
the efiect of the high price of labour in discouraging manu- 
factures is counteracted by three circumstances. 1. The 
United States being far distant from Europe, the expense of 
freight, and still more that of inland carriage, makes a material 
addition to the prime cost of all bulky or heavy articles. 2. As 
tue use of machinery comes to be substituted more and more 
for manual labour, the disadvantage of high wages gradually 
vanishes ; and the Americans, who possess great mechanical 
genius, have the means of procnring steam and water power 
to an unlimited extent. 3. The American women prefer 
working in factories to domestic service, which they consider 
degrading ; and hence female labourers are not scarce, and 
may be procured at moderate wages. 


It may be remarked, that States. 


Lhe commerce of the United States has gradually ex- Commerce. 


panded to a vast extent, and has made much greater pro- 
gress than manufactures. ‘Tle Americans are not surpassed 
in activity and cnterprise by any other nation; and the 
surplus produce, which in every country is the means of 
its forcign trade, naturally increases with the progress of 
cultivation. ‘The wars and convulsions of Europe conse- 
quent on the French Revolution threw a great proportion 
of the general carrying trade into their hands; and in the 
interval from 1790 to 1807, their exports increased from 


2U millions to 1U8 millions of dollars, But’ in the course 


‘of the war, Great Britain and France differed concerning the 


respective rights of the neutral and the belligerent ; and this 
dispute ended in their defiance of all those maxims of pub- 
he law which formerly restrained the rage of war. Yhey 
refused any longer to recognise the rights of the neutral 
tracer; his merchandise was considered to be lawful prey. 
Prance issued the Berlin decrees for the seizure and con- 
fiscation of all British goods on the land, which were ordered 
to be consumed in the flames ; and Great Britain issued her 
orders in council for the proscription of all trade with France 
by sea, and for the deténtion of a!l vessels bound to a French 
port. Lawless violence thus reigned, and the unprecedent- 
ed eutrages which followed gave a sudden check to the 
growing trade of the United States, from which it did not 
recover and attain its former extent till the year 1635. 
The progressive increase of the American trade will be 
scen from the following table of the exports and imports of 
the country from the year 1791 to 1838 inclusive. 


* Exports, in Dollars. 4 
ee a es 
Domestic. Foreign. | 
1815 | 45,974,408 6,583,350 | 52,567,753 | 113,041,274 
1616} ~64,781,896 | 17,186.556 | 81,920,452 147,193,000 
1817 | 68,513,500 | 19,358,069 | 87,671,569 | 99,250,600 
1613 | 73,854,457 | 19,426,696 | 99,281,183 | 121,750,000 
1839 | 59,976,838 | 19.1685,683 | 70,142.521 | 87,125,000 
1829 51.683,640 | 18,008,029 | 62,691,669 | 74,450,600 
1821 | 43,671,894 | 21,302,488 | 64,974,502 | 62,585,704 
822 |] 48.874,079 | 22,286,202 | | 72,160,281 | 83,241,541 
1623 | 47,155,408 | 27.543.622 | 74,699,030 | 77,579,267 
1824 | 59,649,500 | 25,337.157 | 75,986,657 | 80,549,607 
1825 | 66,944,745 | 32,599,643 | 99,535,288 | 96,340,075 
1826 | 53.055,719 | 24,539,612 | 77,595,322 | 84,974,477 
1827 | 58,021,601 | 23,493,156 1 82,324,897 | 79,444, 068 
1828 | 59,609,469 | 21,595,017 | 72,264,686 | 88,509,824 
1829 55.700.193 | 16,658,478 | 72,358,671 | 74,492,527 
1630 | 59,462,029 | 14,387,479 | 73,849,508 | 70.876,920 
1631 | 61,277,957 | 20,038,526 | 81,310,583 | 168,191,184 
1832 | 63,137,479 | 24,939,473 | 87,176.943 | 101.089.9266 
1833 | 70,347,698 | 19,822,735 | 9,140,423 | 1og.118,311 
1634 | 81,024,162 | 23,512.811 | 104,386-973 © 126,521,332 
1835 | 101,189,082 | 20,504.495 | 121,693,577 | 149,898.742 
1836 — 106.916,680 | 21.746,3¢0 | 128,663,040 — 189,989,035 
1837 { 95,564,414 | 21,854,962 | 117,419-376 | 140,989,217 
1838 96,033,821 | 12,452,795 | 108,496,616 113,717,404 


ittee to Conuress, on the subject o) Sicam-Engines, December 13, 1833. 
Fuaron, 339, &c. 
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Summary Statement of the Value of the Exports of the Growth, Produce, and Manufacture of the United States, during 


AGRICULTURE. 
Products of Animals— Beef, ) 
tallow, hides, horned cat- 
tle, 528,231; butter and 
cheese, 148,191; pork 
(pickled), bacon, lard, live 
hogs, 1,812,846; horses 
and mules,331,620 ; sheep, | 


Vegetable ood — Wheat, ) 
8125, flour, 3,603,299 ; 

Indian corn, 141,992; 
Indian meal, 722,399; rye 
meal, 110,792; rye, oats, | 
and other small grain, 
94,533; biscuit, or ship 
bread, 263,686 ; potatoes, 
56,898; apples, 41,121; 
TICE IE OIG SION, sceeeeees <= 

ARO DAC CO. Gr. cen ea 3 xSaeyaes 

Cotton.. i 

All other “agricultural pro-} 
il piemmaisciiing, 55,954 ; 
hops, 53,602 ; brown su- 
gar, 30,487 5 indigo, 5M). 


? MANUFACTURES. 
Soap and tallow candles......... 
Leather, boots, and shoes... 
Household furniture............. 
Coaches and other carriages... 
FelisGiaaieraieet aareteetets 
Saddlery. 
Wes be 
Spirits "fro iit ‘grain, idee ale, 

ANA POFteY....escereeeceesooes ore 


Linseed oil and spirits of tur- 
PENLINE......ccccccesecssere rence 
Cordage...ccccsccseseceeone ene carces 


Value of Merchandise Imported into the United States during the Year ending 30th September 1938. | 


Species of Merchandise. 


Freer or Dury. 
Articles for the United States 
Philosophical apparatus, &c.... 
Books, maps, and charts........ 
Statuary, busts, casts, &c...... 

Paintings, drawings, etch- 
ings, and engravings...... \ 
Specimens of botany........s+ es 
Antimony, regulus of........... 

Lapis calaminaris, tute- 
negue, spelter, or zinc... \ 
Bulirstones, unwronght......... 
Brimstone and sulphur......... 
Bark of the cork tree..........6 
Clay, UMWrought.....cscccsseeees 
Rags of any kind of cloth...... 
Undressed furs of all kinds... 
Hides and skins, raw............ 
Se rMOL GAT IS: . ccleesisiaclenews os 


manufactured mahogany, 

BW 988 sc. ..+ czzsasnnneer ee 
Animals......... gioco aes “ 
WOO any Ue inves tetaeter ete earn 
ETM 5 


Wood—Dvye, 283,156; ml 


eee eprevetsesese 


1,239,609 


The two following tables contain an account of the ex- 
ports from the Waited States, and of the merchandise im- 
A third table is added of the different 
countries to which the produce of America is exported, and 


UNITED STATES. 


from which other articles are brought in exchange, 
tables are official documents laid before Congress, and they 
afford an ample view of the value and progress of ue 


American trade. 


These 


ihe Year ending on the 30th day of September 1838. 


Dollars. 


| 9,340,850 | 


6,764,664 


7,392,029 
. 61,556,611 


140,093 


513,721 
132,476 
281,683 
42,207 
102,682 
28,909 
67,181 


165,316 
577,420 
21,747 


94,295 


21,547 | 


ee RE FEE a RE es 


Value in 
Dollars. 


30,316 
11,629 
21,394 

3,086 


5,768 


7,239 
3,346 


78,481 


27,999 
42,214 
3,467 
4,421 
465,448 
314,038 


2,036,629 


131.876 
$2,196 


676,115 


176,596 
923 


Dollars. 
{ Iron—Pig, bar, and pay 
102,523 ; castings, 33,40 
all manufactures of, | 709,408 
573,434. . : 
Spirits, from molasees.. 99,473 
Sugar, refined.. 249,671 
Cielo cette aC 3,315 
GuNPoOWder.....cecreeesecereoretes 162,234 
Copper and brass.......eeseeer ees 81,363 
Medicinal drugs.....-ssssee+ese0 112,601 
Cotton, piece-gools—P rint- ] 
ed and coloured, 252,044 ; 
white, 3,250,130; nan- 
keens, 6017; twist, yarn, | 3,758,755 
and thread, 165,021; 
all other manufactures oe 
B2, 543. cc cecceeteecescereenees 
| Flax and Hemp—Cloth and 
thread, 1244; bags, mat 3,390 
all manufactures of, 2146 4 
Wearing apparel...... Bene CENECS 259,194 
| Combs aud buttons.......+--0e 47,629 
Brushes, billiard-tables, and } 6,939 
APPATALUS...cseceseerceececees ‘ 
Umbrellas and parasols,.....0++ 12,967 
Leather and morocco skins, 28,071 
p) 
NOt PeY Ib..cccserseeveereeeere 
Printing presses @ and types..... 34,681 
Fire-engines and apparatus... 2,784 
Musical instruments..........+. 8,604 
Books and mapS......sseceeeeeeee 50,913 
Paper, and other stationery... 94,535 
Paints and varnish...... oe 22,410 
» Vinegar... ae oF 5,241 
Earthen viv eeone ware Ge see ae 12,019 
Manufactures of glass, } 
ter and lead, 6461; mar- 65,239 


ble and stone, 5199 ; gold 
and silver, and gold. leaf, 


37,881; tin, 10,179; pew- = 
| 
5519.. sag cea bebacede - 


Species of Merchandise. Votes 


Dollars. 

IASS soe. atone eee 6 ness naan 40,874 
Copper.........sserssseeeseserssones 1,451,582 
Bullion—Gold, 230,654 ; ay 

silar, 202,010 ..1.4 car. ee?! 
Specie—Gold, 11,444,189 ; anne 

Me ron 5. OP OsBO0 5. dussmnscs De pacsg 

Teas, from India, China, &€c... 3,495,151 
OGM. onic woe vonitne tenets sine 7,640,217 
(Cnet agtigec Senos con Hee etoonaetee 188,729 
Fruits—Almonds, 50,360 ;)} 

eurrants, 22,577 ; prunes, | 

8748 5 figs, 34,2853 rai- 596,827 

sins, 394,999 ; all OnE { 

85,858 .. mee! 
Spices—Mace, 7032 ; “put. 

megs, 52,143 ; cinnamon, 

66,340; cloves, 30,765 } 

black pepper, 167,321 a 441,258 | 

pimento, 74,135 ; cassia, 

36,687 3 oe | 3865 ; 

camphor, 3000 .. oe 
Silks.. anes | SOHO 
Manufactures: ie ‘silk “and ; 1,522,272 

NV US He Clete cisieissicisetesisinn sles 


Camlets of goats’ or camels’ \ 


25 
Wee ee ee eer ican 


| 
Gold and silver coin........s00 a3 
Artificial flowers and jewellery 11.756 : 
Molasses. .....00-.cesees =seeeamm 6,620] 
Trunks... vores eee 2.985 
Bricks and nal va on diteaaeteeeea 31,322 


Deitiestic. salts, .aduscecesmeenee 

Articles not enumerated— 
Manufactured, 392,217; i 979,978 
other articles, 587,761... 


Tne Forest. 

633,945 s : 
ginseng, 36,622... .... \ 670,867) | 
Products of Wood—Staves,} || 

shingles, boards, &c., 
2,102,053; other lumber, 
267,134; masts and spars, 
36,150; oak bark, and 
other dye, 161,694; all 
manufactures of wood, 

549,165... ad 

Naval Stoxes-—Iinas “pitch, 
‘sain 


Skins and furs, 


t 3,116,196 | 


rosin, and turpentine, 
703.394; ashes, pot and 
pearl, 710,342.......c+.e.e0 


Tue Ska. 


Fisheries—Dried fish, or — 
fisheries, 626,245; pick- 
led fish, or river fisheries 
(herring, shad, salmon, 
mackerel), 192,758; whale 
and other fish oil, t 

1,956,775 $ spermaceti oil, 

137,309 ; whalebone, 

321,458; spermaceti can- 

dles, 340,531. ....ccsseeeeane - 


Bi 75,076 


Totals... cacuecssscaeae 


Value in | 
Dollars. 
Worsted stuff goods ......+0e+ 3,933,455] 
Linens, bleached and unt 3,526,001 
Dleached.......sscrereeeeeeers 


Species of Merchandise. 


Ticklenburgs, | Osnaburgs, 362,725 of 
and burlaps Jae seattle eae ts 
Sheeting, brown and white... 325,383 
Bolting cloth.. sereeeeege 
Wool, not exces 8 ‘cewts. \ 445,478 | 
per Tb...sccesseeeesereee on tes pila 
Quicksilver... .c.cscsesecneeeceeees 115,04 
OPIUM... secseccceveesenereeneennens vot 
Cmtlo Salt petre.soccceesses antes 142. La 
All other articles .......++ sia 5,033,007 


"T Otallc. ..os 00 eaems sama 


Mercuanpise paying Duties aD 
VALOREM. 
Manufactures of Wool— 
Cloths and cassimeres, 
5,195,965; merino shawls, 
152,963 ; blankets, 
946,546 ; hosiery, gloves, 
&c., 356,968 ; ; other 15,035 


6,9675080 


factures of wool, 315,005; 
woollen yarn, 86.. vee 
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Statement of the Val 
ue of the Exports 
of the United Sta St 
_— ' nited 
continued. Saaee 
—— 


LL IO BESTT SE PS A TE A TE St PEPPER ser. 
Ey 


Species of Merchandise. Value in 
liars. F 
‘Tonstill ates, —_— — Species of Merchandise. Bota in 
-anufactures of ot tom Peralta sis 6, aon ~ ~—a and Baizes.. ollars. Species of Merchandise. Value in 
iks-—From India, China, Wilice-NieiMice cin whale). 61,968 | ire arms—Rifl Dollars. 
&e., piece-goods... >| 1,176,455 | 20d bottles, "372, eas =) aulists “cam 1722 
Me iow from “India, ik do. 126, 888; "Sick Wire, cap or ame eed ae 
&e. 34,237; ditto fr a5 y, do. 119,85 : Ir ; abe eee eas ansees 1 
‘other ti 323, ale — ie ' Ls rance, j inc Lore! 2 70 nas alee Sigh 7363 on . 
: asks, 2 ° 5 bc 53 5 : 
Sit srasn| Wi oP ee ee 
empen -. = ii... 446,097 1148055 of France in See brads, and sprigs ee 
ats and mets—Lex-) 730,362) — red, of Spa ime. een ' 2.318.289 pet 159 ; spikes, } a 
horn, chi i. i d Austria, it hahaha cables and chains, 
Mata, — straw, or nerf 398,729 aire ee other of - nants thereof, 88,597 ; 
Petes ill s nM 
‘ar, wool, and leather. 16.139 and the ieee ; i leis, AO anchors, 
— ... 132 ean, ? vils, 34,1 
jassware.. ae 310,726 in casks, 300, 963; of other ! blacksmiths’ han 58; | 
jares-China wintl “porce- si ‘ countries sledy 9 mers and | 
‘lain, 152,000; earthen and 352 6735 ? i in casks, “s ges, 32 283; castings, 
“stone, 1.233.836 “ 5 ; do. in bottles vessels of, 20,316; ca: 
Repls2,656 ; plated, te aioe lta s,) 
ot specified, 114,890; 1,574,213 Spirits from | grain. Ps caguiatos round iro ler, 49,382 ; 
gilt, 46,395; ja >] Di cad cae 432.58: ie i ae braziers’ 
japanned, m other material 3| rods of 3-16 
27.302... Molasses rt erials..... 1,044,335 mises 10, en 3- wie 
hint ee we eam eau i 3,865,285 ’ nail or} 3,841,39% 
sanufaetures of —— 3,069,507 Deer. alc, nah. joc «BRIE 10.083 en or nail-plates, 841,393 
57,166; brass, 242 ast. Ditto porter, in casks.. 6.828 ey oe or hammered, 
tin, 30,081; ig Oil—s in bottles. 118,47: and iron, scroll iro 
081; pewter Spermiaceti, 2; s472 or case n, 
me lead, 1728: wood, and other fish "299; "oe yes ae = 
cabinet-ware 75,658 : in cask 16] ae a 7 2712; sheet 
a 0. Ww ae castor, | ons to Ri” 208,192; pig, 
| eather, 694,648: marble, | 1,810,436! rapeseed. 28 229,383 ;( “84186 | aay ; old and scrap), 
13,036; gold and an 663..... 9; ae) we | soi rt manufactured 
recious stones, 161,406 ; i Teas, pes ee Pro costtel> «» atest a = 1,825,1213 bar, 
atches, and part findia d ae pitees | than ] - actured otherwise 
el parts oh Sie a China.. in 2,005 | aca gas cal "J 
PalewgaleCh rain: ly Ss b mtee@le... Me a 
on, tinned, ugar—Brow 748 | Hemp ... eres 487,33 
apanned, 62,22:); plated alas. pone aii +) saat ppso0t ouband onc hEsceResoron mp 
rass, polished steel 192.494 1,120,161; | powdered, a ees Rt 
130 1204... z A 27; oaf, 242; > Can- Fi 586.831 Wrest fic, a 
(ach and harness s furniture... 196; et ~_ refined, ilo inch flour. arayorele anne atoraeaierre le 44 S70 
( riages, and parts of... 4,063 Cayenne es sugar-cane, 6 \ Cal a008 a Wendin eM 1 028,418 
| Stes of all kinds.........0000..., 8,296 Coniliés ae DOI cine teense.” Wheat . STINT 0: cee eae 
So Ged... 38,968 | ceti, 2.3; ete, 15, eee \ 13 Kita,“ eeuuanr es eetie 896-560 
lack-lead pencils............... 1 ? allow, 13,62 wee oer cm eet be 
ack-lead pencils... aw Cees revereree a, pa 890 ‘Pomtaes.... Aen 2,492 
egene sie Mie con oseoo came Soc — “ne coo +i a pornbogccs + tl 
57.814 pee: Fea 91,349 soke-—Printed mane to) 5191 
bain ; in other Jan- 
5,491 ale OMNGee as oss ooMe cote. 26.5 E guages than English La- 
| tee Seve a fot Greek, 72.706; 
igo... perait | Buttons. seesessessevesssssssvenee 959| in Greek a d - 
ne ee .: 363 38 Salt pete Meets «./.....cescea, x 1,688 holla 1o0n n nuit \ 172,184 
: a umanufactured, ex- 406 | Vitriol, oil La 27 Lacan 19 do. un- 
me 8 cents per Ib... t 87,493 Salts— KE kins Bob capeescncacse 5 bowiltl, ; ol; all other, 
+ es not enunierated, al =" | Tobacco fete? 15 bound, cee. al 
per cent. 29,3  - > 343 ci- hs 28 net eaert ies 
68: 12 do. one 10 do.  - ,043 3 other than 846 Apothecaries’ phials... J 
54 O78 : 15d 124 do. : nuff and re 660 937 | Demijohns........... ae 1,757 
0 do. 8446; |e come BS... | Glass aa cama oO agen 14,911 
405,301; 30 do. “ do, 7,046,489 Gunporeder svsssensnersven 160,990 | Window glass.........., i: 148,379 
85 do. 9013 1,309 ; fo 7,539 | Fish—-Dried or ee: 55,227 
| 40 db. 8 tate Cee 30,413 14,1 smoked, 
0 do. 225,739 oe emma eal at Ea 6) 11; salmon, 58,791 | 
ct ‘eed ak 18,246; in oil, ) 121 mackerel 1 1595; all other, f 96,272 
Total —_. Red soe ee cee ences tecseseens 3 18 407 5 ? 
conga Cpe Md Dike. en ‘ Sh 
sees 27,090,480 | Whitin Pee gana 38,683 307 a Slippers—Silk, - 
| Meren g and Paris hi > 795 prunell 
ANDISE PAYING SPECIFIC Litharge padbcape ite. 816; &e., BUT; ‘exten atl 
io Duress. pee a: i ae ‘ Ne morocco, &c., 23 1 f 28,580 
oan ead— ae ala? 4 : . FE ; 
eee i 68,011 6573 4 "Shot, 58, sheet, as ta be bee wks sae J 
b) a ere | ootees.. ' 
ene, 194801; thes pipes, 4803 old and serap, 760 Sula te ek i ON 
vrained. a 3 ll I ty ie GR °° eke ila , or hat bodies, wk vee 
21,052 ; and Venetian, hae. tarred, or partly of ii i 512 
‘ent, printed or pair pa- untarred and —-~ 
r é 84 i 5 ay 
25165 il ot painted, f ssh os IVT soso ne 059 Tai value of Merchandise 
9 : 1 ston ode: Bie, Pi: packt read, seines, hi 88,338 ae ng puget AUF setae 25,766,919 
y : cottun ba > ae Bae ccna °° ss scaains 27,3 F : ad valorem... 27,0¢ ‘ 
13,3 Daggin pper—lRods 27,303 Do do. . ,090,480 
. ; - | 567 5 i eo bolts, 0 free of duty 60,861,005 
810 spikes, 1,37 Ae 
‘ei wri Total valu 
eorescccsecece Coeccecesces 113,717,404 
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United Table exhibiting the Value of Imports from and Lxports to each Foreign Country, during the Year ending on | 
| September 1838. 


States. 


UNITE 


Countries. 


2 Taner een eta s eee MO es ccc ccc cee wesc ns cne aeataetl 
3 SRE)... qnosnics nodite Roget ocdbuncbos CaREOS SERB Bee OCU SamTeE Jbace" 
4 Swed¥h Wrest Miles. 205. Pies. cece sec cestescncsescte tee z 
8) Destine eee Sones SOE ca veces ove cee sce gee 
|| Tver lA Res tN Sie ware Saree aca attRa wes <n -scinciawcescosencee sss 
7 | Niet heels, . ie setts ve... aARS TWEE... sceiteseaaeetiens- ace 
8 (| Witch Mee Mir eats ee gE cs crs coe eae caceess seommvaaee 
9 POUCH VRSSEMIT GION. Sears Se. ons co eeecs veer cose seseds elem 
10 DUGCH RG ENEE . Hei Bee ec cites <c stone ee ecee sidan saa Seem 
YW) | pel eer ieee acetenees armas... coe cee ceees ces tenn amie 
12 To ier | oeaeliomere cise. ee oer IIT, soa hws veatccn cnet: Oe 
13) Scotian ae. er. . oee «te» scemeetanetetts vangenanditas ocee nae 
14 Fre lal! Seren cee. S800. SER. . ccie cscs eter sccn nese 
15 GriDT ahi Meee Biss crete. « Seewles =o oes coccica esos senses emai 
16 INT ANTS eer ee: Recebienaice > ves gM» s « dane ees cvs a cesneas 
17 PSE Gish talitT  CSRe:  Wi NM... aac cents. ces cas cee 
WG | (Cape otgeaaiee mayen. cts. emacs. <..untiressestere vcs ninmea 
19 ATH EFA iaineerevernvepennete craters SSeiettets aeates «0 ck Aes soe ensiecelns 
20 British Ves ice Vases, ek aah. + « vsiewen melas ETERS CS oc 
pall British American Colonies... ..c..csscsescnsens Sivas acc 
22 British pela wes. . . Reeeteenecte 0 -. sca sceve acc coeceeeeeie 
23 Sri tise Gum iannee eee. ees ve cee <or cene ce es cane nen oom 
24 Danse ali@egiiSieer, tek: . eerie ve ste, nese tations <0 ae eee 
26 | Franeamrauptlaem apie tilt: .icc.cseee....csesterss ee se ccees aera 
26 | Franee,son the Wediterrateame,. ......-...060. see. snnaenme 
27 EeTeTreh pies tale (aii: etait. 6 Ge scsee<conenrsecuiecs 
28 eee Gaia. saeissoactl a diese <4 «sels cecsusiaeies 0+ «eas sive tebe 
29 MieSpain,, onl the Avlantic,.....gsmrMMee.ct-csare.. cer s+ eunery ss 
30 | Spain, on the Mediterraneat ccs... eceeceseces:cenreeeees oe 
31 Teenie anduother Gawaniecemmegs. decc..e.c<cco0 +s tee Ie i 
32 | Bfanillajand Philippine Uslawdawise..........0..+.+ osereanes 
Bo BiEG@thernspanign Wiest lntlics.csemece:..--.-.+...:+0+ semmacmee 
Ce BOTT Ne repanr an ecoq esp pcee OO C 00: a5 GOONER EEE eRmEREeE cece co 
30 STAT iiss deeee a eysteiarsisatcw stows s nner eI: GOMER so ose eas ose scaceene 
Siie| Waval end opherBA ZOves..« ..ccdermitites cuceceeg.s +2» sess 
som) Capesde Verd lslaids:. «cscsgemmsaamet:..00.eteres: «sca sa aauee 
39 PCa ve. oeeiistinnssinenssssisisisnsinaicaeteeseen. sae acne «re nasi 
40 CUE Gncoace te ttn code, nor corer] Hoc nOccOcnEa cn cob 4 oe C eRe Oe Cee 
41 Svar cl [ ieieeeiceeeas mens «tee t- 6 « caeneieavee nce sri es sane. 
42 “EP TQGIGR Sse ceteee net ann aerrarmtnns intial. < SME, . cc sccceer core seis= ois. 
43 "Purk Qycnyee . cosmerste actin crete «. a, Sees eeene 
44 C3 VOR CO ugyeee th sreeai «TRIS «cae - «LORE sis onli g nena eee 
45 | Morocco and Barbary States....c.e+secresccsnecses seer coetene 
AG | Hla Gilscpeteee neues. <ceieee senders eee is. <isie ss codgetce: 
AT | "PeSeshcies, saetre eee tcc AMM = SB sos ven con wautmrayes 
48 IND STE Oia aoe 0:0; 0:55 3s oo mea cas wore coreneretcassroegantes «A 
49 Centrally Annenicamerigge:<anaaneeeeeRenette ee a+ +. « aanennsicnietatelan 


50 Colombia 


PO Pee e Boo eer tO eee eee anaes oer se ees sense teeet Oe Sen asa nse ene 


52 | Argentine Republic... s...ssscsecsssssssssisorsessesseesvsee 
53 | Cisplatine Republic 
Bay | Ohi ie: meer. «asa 


OSS NIN Rie © MReanIS = * nielerthele'S 6 00 teen w njsiaa inal 


ae POL... scmteette pees’ Stowe MW. oes ccaec adhe ccuee 
66 ||\pSouthyAmericaimanerally mmm dies <tr... -caasess>..c ee 
OF | Ciinepgepemecgassisnct cele cca eee... Mee. ae 
5S | Wurope Pomona] V. sexesacasosa. gee vn. .eMeMbeME Lees scayesses 
im esi atige mia Wrrcascgnte scapes « ache +» - A EREEE «ance aguas 
OS | Afieagmergely «2.502... igcumnems«-.2 VOPR sclera ae, 


ON je West Indies\gonetallly .s.ca:. sees... sande onc oa seme oe 
62 South Seas and Sandwich Islands 


a |) Wincertalnyplaces........05«acactienteeWie.s+...ccet....oMeE. dose se 


From these tables it will be seen, that foreign produce or 
manufactures constitute about one ninth of the experts. 
The leading articles chiefly consist of the produce of the 
land. Cotton forms about 60 per cent. of the domestic 
exports ; wheat, Indian corn, and other bread-stuffs, 10 
per cent.; tobacco 12 per cent.; lumber, bark, &c. 34 per 
cent. ; horses, beef, &c. 24-per cent. The leading imports 
are the fine products of the loom in wool, cotton, silk, 


SYPIAYT es! 


Dollars. 
1,828,396 
6,629 
854.771 
46,019 
27.118 
1,617,747 
1,180,697 
576,396 
382,591 
54,354 
239,928 
44,191,851 
594,605 
78,162 
25,024 
16,866 
675,531 
20a 
30,528 
1,635,248 
1.555.570 
201,448 
36,043 


5,302 
234,200 
868,336 
151.366 
386,528 

11,694,812 
2,636,152 
296,864 
306,274 
32,746 
29,174 
944,238 
345,362 
$ol 
372,978 
296,533 
10,174 
1,275,762 
165,718 
3,500,709 
155.614 
1,615,249 
3,191,238 
1,010,908 
18,631 
942,095 
633,437 
4,764,536 
212,091 
o41,931 
M7 
55,561 
97,186 


113,717,404 


and linen, 


tea, coffee, sugar, and wine. In hemp, iron, an | 


359,047 
65,06) 
210,745 
74,149 
98,081 
949,769 
2,559,979 
166,214 
204,234 
6.775 
1.340.900 
48.895,888 
1,684,203 
38,039 
GOU,818 
81,945 
320.505 
22,713 
3.546 
2,080,604 
2,484,987 
89,896 
145,532 
2,625,802 
15,089. 649 
1,433.763 
430,008 


137,495 
336,904 
34.619 
93.214 
4,721,133 
692,568 
67,979 
36,422 
7,658 
96,941 
318,536 


25,532 


643,223 
142,448 
7,449 


314.421 
1,028,818 
1,040 906 

111,910 

406,564 
2.094.957 

189.032 

39,762 
1,047,572 

163,868 
1,875 
655,581 

31,759 
105,672 
390,354 
334,638 
60,684 


96,033,621 


Value of Exports. 


689,242 
19,283 
65,686 

4,281 
24,750 

227,417 

398,269 

329,747 
46,915 

2,073 
274,031 
1,545,183 
10.776 


b52, 371 
4.073 
258,402 


816 
120,218 
238,604 

19,2300 

622 
065,843 
976,987 
283,135 

36,889 
12,470 
2,595 
18,636 
119,303 
1,454,325 
30 484 
8,093 
4,535 

1 681 

8 933 
141,357 
21,813 


125,740 
115,461 
1,590 


95,834 
219,062 
1,123,194 
131,139 
348,175 
562,237 
56,283 
24.567 
322,692 
39,531 


861,021 
76,159 
101,548 


4,414 
22,153 


12,452,79 


we 


103,496,6 


or articles not raised im the country, such a5 


d leather 


the imports are small. Nearly one half of the whole - 
ports come from Britain, and only about one seventh from 


France. 


The internal and coasting trade of the Un 


ited States has 


increased more rapidly than their foreign commerce, *” 


undoubtedly far greater than that of any others 


tate with 
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hag lation. The enrolled and licensed tonnage, 
| was only 184,000 tons in 1795, had risen to 588,000 
| ‘+1821, and in 1538 to 1,183,999. It now exceeds the 
ristered tonnage, of which it formed only one third in 
1). The Hudson is the great channel of inland trade 

districts containing nearly two millions of inhabitants, 
all is rapidly advancing, both in its commerce and navi- 
gion. Te Delaware, Susquehannah, Potomac, and other 
}xze rivers farther south, all exhibit an active and growing 
tific. The vessels on the majestic Mississippi, though 

y do not yet equal those on the Hudson, are fast increas- 
in with the progress of cultivation and commerce. 


Tons and 95ths. 


1,995,639 £0 


y sate amount of the tonnage of 
19: Gnited States amounted on ine 
‘0th September 1838 to . 
Viereof, 

ermanent registered tonnage, 
‘emporary registered tonnage, 


694,944 89 
127,647 06 


| Total registered tonnage, 822,591 86 


ermanent enrolled and li- ) 
censed tonnage, Ata Poh CO RhAWCR 
emporary enrolled and li- ) 5,174 94 
_censed tonnage, j eres Ver’ 


“otal enrolled and licensed tonnage, 1,133,999 01 
icensed vessels under 20 tons, t 39.958 
employed in the coasting trade, a 
licensed vessels under 20 es. 

employed in the cod fishery, 


_ Total licensed tonnage under 20 tons, 


70 
6,090 18 


39,048 88 
Total, 1,995,639 80 
C'the enrolled and licensed ton- 


\age, there were employed in the ? 1,008,146 43 


vasting trade, 3 
Do. — do. cod fishery, 63,973 77 
| Do. do. mackerel fishery, 5%,949 16 
whale fishery, 5,229 55 


»Deo. — do. 


1,133,999 01 


Ne subjoin a farther account of the American tonnage 
fin the year 1815 to 1838 inclusive.! 


Peel) Bored Ton | | eovoie st | out Tonnage 
_ Tons and 95ths. Tons and 95ths. | Tons and 95ths. 

| 854,294 74 513,833 04 | 1,868,127 78 
860,759 63 | 571,458 85 | 1,372,218 53 
| 809,724 70 590,186 66 | 1,399,911 41 
606,088 64 609,095 51 | 1,225,184 20 
612,930 44 647,821 17 | 1,260,751 61 
619,047 53 661,118 66 | 1,280,166 2 
619,896 40 679,062 30 | 1,298,958 '70 
628,150 41 696,548 71 | 1,324,699 17 
639,920 76 696,644 87 | 1,336,565 68 

| 669,972 60 719,190 37 | 1,389,163 02 
700,787 08 722,323 69 | 1,423,110 77 
739,978 15 796,211 68 | 1,534,190 83 
| 747,170 44 873,437 34 | 1,620,607 78 
| 812,619 37 928,772 50 | 1,741,391 87 
650,142 88 610,654 88 | 1,260,977 81 

| 576.475 33 | 615,310 10 | 1,191,776 43 
620,451 92 647,394 32 | 1,267,846 29 
‘| 686,980 77 752,460 39 | 1,459,450 2] 
| 750,026 72 856,123 22 | 1,601,149 94 
857,438 42 901,468 67 | 1,758,907 14 
885,821 60 | 939,118 49 | 1,824,940 14 
897,774 51 984,328 14 | 1,892,102 65 
1837 | $10,447 29 | 1,086,238 40 | 1,896,685 69 
1,173,047 89 | 1,995,639 80 


1838 | $22,591 36 
f! . 


‘See 
bidggg, 
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The application of steam to the propelling of vessels 
forms a great era in the history of navigation. It is per- 
haps one of the greatest practical discoveries of which mo- 
dern times can boast. It even effects a greater im prove- 
ment in the intercourse by sea, than the railroad in that 
by land; and perhaps no other country, owing to na- 
tural advantages, has derived such incalculable benefits 
from it as America. From the rapidity of the vast rivers 
by which the country is intersected, the navigation against 
the stream by means of wind and sails was seldom practi- 
cable; and as the voyage downward was speedy and cer- 
tain, the upward voyage was in proportion tedious. Ac- 
cordingly, the boats that bronght down the produce of the 
interior from the Ohio and other streams to New Orleans, 
were generally broken up and used for fire-wood, and the 
crew were thus compelled to retrace their course by land. 
But the power of steam, unlike the sickle gale, is equable 
and constant. It can at all times be relied on; and, sur- 
passing in force the raging torrent, it propels the vessel 
with the same certainty through the adverse waters as in the 
downward voyage. Some such agency was required to 
facilitate the navigation of rivers, and to turn to full ac- 
count the advantages which they afford for internal inter- 
course. A voyage from New Orleans to Pittsburg against 
the current of the Mississippi, running from four to’ six 
miles an hour, generally occupied six weeks; it now does 
not occupy as many days. What a boundless field is here 
opened for steam-navigation, which accordingly is univer- 
sally extended through the whole country. Experiments 
were made at an early period, both in Amcrica and else- 
where, for propelling vessels by steam. The idea was 
broached in England in 1736, in France in 1782, and va- 
rious trials were made in America from 1783 to 1787. A 
steam-vessel was actually constructed by Mr Miller of Dal- 
swinton, and was seen sailing on the Clyde about this pe- 
riod; but the discovery was not followed out. It was how- 
ever from his model that Mr Fulton constructed in 1807, 
oa the Hudson river, in the state of New York, his first 
steam-vessel, which, with an engine of only eighteen horse- 
power, made the passage between Albany and New York, 
a distance of 160 miles, in thirty-three hours. ‘The whole 
number of steam-vessels in the United States was estimated, 
from the information collected by the select committec on 
steam-engines, and laid before Congress, at 800 in Decem- 
ber 1838. Of these, nearly 400 are now computed to be run- 
ning on the western and south-western waters, comprising 
chiefly the Mississippi and its tributary streams, where 
none was used till 1811, and where in 1834 the number 
was compnted to be only 234. On the Ohio, the number 
of passages by steam-vessels through the Louisville Canal, 
which in 1831 was 406, had increased in 1837 to 1501, 
or nearly fourfold in six years. About seventy steam- 
vessels were rnnning in 1838 on the north-western lakes, 
where in 1825 there were only twenty-five. Of the whole 
number, nearly 800, sailing in 1838 chiefly on the Ameri- 
can rivers, 140 belong to the state of New York. Of these, 
very few are sea-going vessels. The government of the 
United States never owned more than two steam-vessels 
of war, one of which is now lost; though about thirteen 
other steam-vessels are employed by the war department 
on the public works, and in the transportation of troops 
and stores. The steam-boats in the United States are 
computed at 60,000 tons. The largest of those that run 
between New York and Mississippi is supposed to be 860 
tons, and nearly 300 horse-power. There are two on 
Lake Erie of 755 and 700 tons. The chief places for the 
construction of steam-vessels and their engines are, Pitts- 
burg, Cincinnati, and Louisville, on the western waters ; 
and New York, Philadelphia, and Baltimore, on the Atlan- 
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befallen steam-vessels in the United States, the subject was 
early investigated, under the direetions of Congress, when 
ample information was obtained from every part of the 
Union respecting the causes and consequences of these 
casualties. A stringent enactment had been previously 
passed by this active and energetic governinent, ordaining, 
under heavy penalties, increased caution in the manage- 
ment of this craft; frequent examinations, by qualified 
persons, of the nature and strength of the machimery ; and 
prosecutions against the officers and owners for injuries to 
life and property; thus evincing that vigilance and laudable 
anxiety for the public safety which so well merits the con- 
fidence of the people. Another law, it is expected, will 
follow, providing for the employment of careful and skilful 
engineers. 

Those accidents that have occurred to steam-vessels are 
computed to have amounted to 260 ; ninety-nine occasicn- 
ed by explosions of the boilers, or the bursting of some part 
of the engines, or by collapses; twenty-tive by shipwreck 
from collision, gales, &e.; twenty-eight by fire ; fifty-two 
by snags or sawyers, which are trees that, having been swept 
away by floods, have, in their course down the river, stuck 
in the bottom, and there remain, moving up and down, and 
have, from the resemblance of their motion to sawyers, 
received that name. ‘They are extremely dangercus to 
vessels that run against them. Different and unknown 
causes have occasioned the loss of twenty-four steam-ves- 
sels. “ The general impression,” says the secretary at war 
in his letter, “is, that a great part of the boats destroyed 
by explosions, as well as many lost by fire and other acci- 
dents, would have been saved by proper experience, science, 
and attention, on the part of the engineers and comman- 
ders.” Such accidents are in all cases occasioned by ig- 
nofance or carelessness; and it is highly necessary that the 
agency of steam, as it is so powerful and useful, should be 
also rendered comfortable and safe. his has not been 
the case in America; and the frequent explosions which 
have occurred with loss of life, give an impression of reck- 
lessness and mismanagement, highly disgraceful to those in 
the immediate charge. In this country such evils could 
not have continued so long. They would have been put 
down by the scandal which they would have excited, even by 
the force of public opinion, without the aid of laws2 The 
number of lives lost in these various accidents is differently 
stated. ‘The lowest amount is stated at 2000; though, ac- 
cording to other accounts, it is double or triple. The se- 
cretary to the treasury states that le had been able to as- 
certain 1676 killed and 443 wounded in steam-boats. By 
the sinking of a vessel on the Mississippi in 1837, 500 
lives were lost, which is the greatest number by any one 
accident. By the explosion of a vessel on the same river in 
1838, 130 lives were lost, and 120 by that of another on the 
Ohio. By the burning of a vessel on the Mississippi in 
1837, 130 persons perished; and 100 by shipwreek in the 
same year on the North Carolina shore. The loss of pro- 
perty from the same cause is estimated at between five and 
six millions of dollars. 

The internal intercourse of the United States has been 
wonderfully improved by the construction of canals, which 
fill up the blanks left by nature in the water communica- 
tions of the country, and more recently by railroads, which 
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* See Letter of the Secretary of the Treasury to the Speaker of the House of Representatives, December 12, 1838, p. 11. 
2 which, as copper is inferior to iron in tenacity, were not $0 safe. dad 
one of the proprietors or managers of steam-boats said it was impossible to disabuse the people of this error; and that unless they “ag i 
a vessel would be built, and provided with a copper boiler, and run against them. So, this person adds, 10 
we have concluded, therefore, to give them a copper boiler, the strongest of 
ght to be scalded by copper boilers if they insist on it.” ‘ I lament to 4 ne 
con ans e secretary to the treasury, in which this anecdote is given, “ that the exercise 0 
right’ to the use of copper was attended, within a few years, with a fearful destruction of life, as bad been foretold.” 


2 It appears that a prejudice had arisen in favour of copper boilers, 


boiler of this metal, 
reckless levity that cannot be too severely reprobated, “ 
and have made up our minds that they have a per'ect ri 
Wm. C. Redfield, the writer of the excellent letter to th 
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now intersect the American territory in all directions 
Plans of improvement, which, when they were Proposed 
were regarded as visionary, have been actually execute 
and have far outstript the most sanguine hopes of their pro. 
jectors. Capital to a prodigious amount has been laid out on 
these improvements, which have already produced, and ay | 
destined to produce still more, mighty changes in the in. | 
ternal intercourse and general aspect of the world, Jn, 
few years they will connect the St Lawrence with the 
Gulf of Mexico, and the Atlantic with the Mississippi ' 
Nor need we wonder if we yet see the railroad car Speeding | 
its course, on wings of fire, from New York, along the gr 
table-land of New Spain, to Mexico. The following ac. 
count of the canal navigation of the United States is abridg. | 
ed from Mitchell’s Compendium of the internal Improve. | | 
ments of the country. | 

/Muine.—The only canal of any importance in this states | 
Cumberland and Oxford Canal, which extends from Portland |_| 
to Sebago Pond. By means of a lock constructed in Songo 
river, it is connected with Brandy and Long Ponds, and 
comprehiends a water communication, natural and artificial 
of about fifty miles in extent. It was completed in 1829, 
at an expense of 250,000 dollars. 

New Hampshire—The internal improvements in this | 
state consist of a series of short canals, constrneted ¢ 
the Merrimack river, for the improvement of its navigue 
tion, by means of which, and the Middlesex Canal, Bosto 
is connected with the interior of New Hampshire, 

Vermont.—There are several short canals constructed 
in this state on the western bank of the Connecticut river, in 
tended principally for improving tle navigation of that river. 

Massachusetts.—The Middlesex Canal, in connection with 
those in New Hampshire, opens a water-commiunication be- 
tween Boston and the interior parts of that state. It con- 
nects the Merrimack river with Boston harbour, and extends 
from Charlestown, opposite Boston, to Chelmsford, twenty- 
seven miles. It was completed in 1808, at an expense of | 
02%,000 dollars. The Blackstone Canal commences at Wor- 
cester, Massachusetts, and extends to Providence, Rhode | 
Island. It was completed in 1828, at an expense of 600,000 
dollars. The Hampshire and Hampden Canal, uniting with 
the Farmington Canal at Southwick, and extending thence 
to Northampton, twenty miles, connects the Connecticutriver 
with New Haven harbour. The entire distance is seventy: 
eight miles. It was commenced in 1825, and finished at 
an expense of 600,000 dollars. There are other two canals 
constructed for passing two falls in the Connecticut river. 

Connecticut.—The Farmington Canal, in Connecticut, | 
commences at New Haven, and passes through the state 
fifty-eight miles, to its northern boundary, where it is con: 
nected with the Hampshire and Hampden Canal in Mas- 
sachusctts. 

New York.—The Erie Canal is by far the most important 
work of the kind in the United States, or indeed in the world. 
It was commenced in 1817, and completed in 1825. It unites | 
the Hudson with Lake Erie, extending from Albany, 00 
that river, to Buffalo on Lake Eric, a distance of 363 | 
miles, with a width at the bottom of twenty-cight fect, at 
the surface of forty feet, and a depth of water of four feel. 
The number of locks is eighty-four, and the rise and fall 698 
feet. This great work was begun without any sanguine 
hopes of suceess, and was generally pronounced to be val 
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1 ad chimerical; and four years after its commencement, 
. ye revenues derived from the tolls were estimated at the 
ww rate of 150,000 dollars a year, whereas they amount- 
] for the first ten years after its completion to ten millions 
‘dollars; and the tonnage brought down by the canal, 
hich was estimated, with a fear of its being deemed ex- 
‘avagant, at 250,000 tons, actually exceeded, in 1836, 
300,000 tons. The whole debt incurred in the construc- 
»n of this canal is now paid off, and it yields, over all ex- 
mses, a considerable surplus, which is expended on other 
iblic works. ‘This however is one of the most successful 
idertakings in the United States. There are others of 
rich the revenue hardly pays the expense of repairs. 
it the influence of this great work on the general pros- 
rity of the country has been still more remarkable. Tt 
's given a wonderful impulse to the agriculture of the in- 
‘ior ; it has converted deserts into fruitful fields. Flourish- 
‘x towns have been seen to spring up in its track. Albany, 
‘ica, Rochester, and Buffalo, have, from the facilities of 
‘munication which it has afforded, the two first doubled 
sir respective populations within ten years, and that of the 
o latter has increased, Rochester from 5271 in 1825, to 
404 in 1835, and Utica from 2600 to 15,661. Champlain 
inal extends farther from Whitehall, on Lake Champ- 
in, to Albany, a distance of sixty-three miles. Oswego 
onal, a braneh of the Erie, connects Lake Ontario with 
t2 Erie Canal. It is thirty-eight milcs in length. Cayu- 
. and Seneca Canal extends from Geneva, on Seneca 
ise, to Montezuma, on Erie Canal, a distance of twenty 
rles. Chemung Canal extends eighteen miles from the 
_ad waters of Seneca lake to the Chemung or ‘Tioga river. 
bongs Canal extends from the Erie Canal, near Utica, 
' Oneida county, to Binghampton in Broome county, 
‘ Susquehannah river, in length 93% miles. Black River 
nal extends thirty-six miles, from Rome to the high falls 
« the Black River. ‘The net revenue received from the 
‘ie and Champlain Canals was, for the year ending Sep- 
inber 1834, 1,035,644 dollars. The other canals have 
i been profitable. The following is a statement of the 
(ferent canals already constructed by the state, and of the 
‘pense of their construction. 


Length. Dollars. 

f Gtie@anal..................372 miles......7,143,789 
Champlain....... rarer SS. Ei eee Pea i! 

| erie csc (BS.s.00.s0.0..-. 965,437 
_ Cayuga and Seneca.........23.......0000:.. 236,804 
| ae: |: 331,693 
Giigred Lake...............s. a OWES 

. EO. oo one 002 7 sarenennaee 2222p 270,605 
11,962,711 


All these may be considered as constituting one work, 
F main object of which is to connect the valley of the 
‘idson with that of Lake Champlain on the north, and 
é great central basin of the Canadian lakes on the west; 
Vile, by the various lateral canals, the produce of the 
‘ishbouring countries is brought into the main track, and 
iD produce of foreign countries transported into the inmost 
Vesses of the state.! The Delaware and Hudson Canal, 
‘dertaken by a joint-stock company, extends from the 
‘son river, ninety miles above New York, in a sonth- 
‘st direction, to Port Jervis on the Delaware, fifty-nine 
Nes, where it unites with the Lackawaxen Canal, proceeds 

the left bank of the Delaware to Lackawaxen Creek, 
ice to Honesdale, the termination of the canal, 108 
Tes. It was completed in 1828. There are several other 
*onsiderable canals within this state. 
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New Jersey—The Morris Canal, in this state, extends United 
from Jersey city on Hudson river, across the state of New States. 


Jersey, to Delaware river, opposite Easton, Pennsylvania, 


where it connects with the Lelugh Canal; the distance being | 


101 miles, the expense nearly two millions of dollars. The 
Delaware and Raritan Canal extends from Bordentown, on 
Delaware river, to New Brunswick, on the Raritan, forty- 
two miles. In this state there are several other inconsider- 
able canals. 

Pennsylvania.—The main division of the Pennsylvania 
Canal commences at Columbia, at the termination of the Co- 
lumbia Railroad, passes up the bank of the Susquehannah to 
the mouth of the Juniatta river, and thence to Holidays- 
burg, at the eastern base of the Alleghany Mountains ; its 
length being 171 miles. ‘The western division commences at 
Johnstown on the Conemaugh, pursues the course of that 
stream, and also that of the Kiskiminitas and Alleghany rivers, 
and finally terminates at Pittsburg. In connection with the 
Columbia Railroad, it forms a grand chain of communication 
between the eastern and western parts of tlie state, the dis- 
tance from Philadelphia to Pittsburg being abont 395 miles. 
It is proposed to extend this communication to the town of 
Beaver, so as to unite with the Beaver division. The dis- 
tance is only twenty-five miles; and this, with a proposed 
canal from Newcastle to Akron on the Ohio and Erie 
Canal, would, with the exception of the passage over the 
Alleghany Portage Railroad, of thirty-six miles, forma water- 
communication from Philadclphia to New Orleans of 2435 
miles. The Susquehannah division of the Pennsylvania 
Canal leaves the iain division at the mouth of the Juniatta, 
and passing up the west bank of the Susquehannah river, 
intersects the north branch and west branch divisions at 
Northumberland. Its length is thirty-nine miles. The north 
branch division conimences at the termination of the Sus- 
quehannah division, and passes along the right bank of the 
north branch of the Susquehannah. The west branch di- 
vision commences at the same point as the north branch 
division, and is carried along the left bank of the west 
branch of the Susquehannah. The Beaver division of the 
Pennsylvania Canal commences at the town of Beaver on 
the Ohio river, twenty-six miles below Pittsburg, and ascends 
the valley of the Ohio river, and its tributary the Chenango 
Creek, to its termination in Mercer county, a distance of 
forty-six miles. It is intended, by a farther extension of 
this canal, to connect Lake Erie with the Ohio; and by an- 
other canal from Newcastle on the Beaver division, twenty- 
four miles above the town of Beaver, along the valley of 
the Mahoning river to Akron, a distance of eighty-five 
miles, to connect the canal navigation of the Ohio with 
that of Pennsylvania ; and thus a water-communication be- 
ing opened to Philadelphia, that city will rival New York 
as the maritime emporium of the western states. At pre- 
sent the valuable produce of these rising states is carried 
through Lake Erie, the navigation of which is frequently 
dangerous, and the Erie Canal, to New York, a distance of 
760 miles, while the route by the proposed series of canals 
to Philadelphia is not above 575 miles. This route would 
also possess this additional advantage over that by the Erie 
Canal, that it would not be interrupted for so long a time 
by the winter frosts. All traffic on the Erie Canal is sus- 
pended during five months of the year, it being seldom na- 
vigable till the 20th April, and rarely after the 20th No- 
vember ; while, from the milder climate of Pennsylvania, its 
canals are open from the 10th March to the 25th Decem- 
ber. Whien all the projected lines of intercourse by canals 
and railroads are completed in Pennsylvania, from Pitts- 
burg to Philadelphia, the merchants of the latter city will 
be enabled to monopolize the western trade during the 
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See Trotter’s excellent work, chap. vii, 134, on the Financial Position and Credit of the States of the American Union, which contains 
¥ ple details respecting the internal improvements of the United States. 
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United commencement of spring and autumn, the busiest seasons 


States. of the year. . 
" The Delaware division commences ‘at Bristol, eighteen 


miles above Philadelphia, and passes thence in a direct line 
to Morrisville, opposite Trenton, a distance of fifty-nine 
miles. This is the channel by which the coal-trade of the 
Lehigh reaches Philadelphia. The Schuylkill Canal ex- 
tends from Philadelphia to Reading, and thence to Mount 
Carbon, a distance of 108 miles. The Union Canal con- 
nects the borders of the Susquehannah with those of the 
Sehnylkill, and is in length eighty-two miles. ‘The Lacka- 
waxen Canal commences at the termination of the Dela- 
ware and Hudson, and unites with a railroad at Honesdale, 
a distance of forty-nine miles. The Lehigh Canal extends 
from Easton, on Delaware river, to Mauch Chunk; its length 
being 46% miles. There are several other smaller canals, 
chiefly for improving the navigation of the Snsquehannan 
river. 

Delaware.—The Chesapeake and Delaware Canal con- 
nects Delaware river with Chesapeake Bay. It is four- 
teen miles in length, and was constructed at the immense 
expense of 2,260,000 dollars, owing to its size, being sixty- 
six feet broad at the surface, and eight feet deep, and to the 
depth of its excavations and the extent of its embankments. 

Maryland—\Vhe Chesapeake and Ohio Canal, cum- 
menced in 182%, is a great undertaking, whieh, extend- 
ing from the tide-water of the Potomac river, above 
Georgetown, in the district of Columbia, and terminating 
at Pittsburg in Pennsylvania, a distance of 3414 miles, 
would connect the Atlantic with the Obio and the Mis- 
sissippi, terminating in the Gulf of Mexico. ‘The breadth 
of this canal, which would be a spiendid improvement, is 
from sixty to eighty feet at the surface, and fifty at the 
bottom. In the year 1835 it was only completed to the 
distance of 100 miles. The undertaking languished for 
want of funds. The estimated expense is 3,650,000 dol- 
lars. The district of Columbia has two branches connected 
with the above canal. 

The Dismal Swamp Canal, in Virginia, connects Chesa- 
peake Bay with Albemarle Sound; and various other small 
canals have been constructed for improving the navigation 
of James River, by avoiding the falls which interrupt the 
navigation. They may be considered as the commenceo- 
ment of a series of improvements, by which the waters of 
James river may be connected with the Great Kanawha, 
one of the head streams of the Ohio, and a short and direct 
communication thus opened from the Atlantie, into which 
the James river falls, to the Mississippi and the Gulf of 
Mexico. Companies have also been formed to improve the 
channels of the Roanoke and its confluents in both Virginia 
and North Carolina. The canals in South Carolina are 
small, and chiefly have in view to improve the navigation 
of the different streams which water this state, namely, the 
Catawba, the Saluda, the Waterec, and others. In North 
Carolina there is a canal which connects North-West River 
with the Dismal Swamp Canal, and others for improving the 
navigation of the Roanoke and other streams. In Georgia 
there is only one eanal which unites the waters of the 
Ogeechee with those of the Savannah. In the state of 
Kentucky there is a small canal for avoiding a fall on the 
Chio ; and in Tennessee similar improvements are projected 
for improving the river of that name. 

Ohio — The canal navigation of this state is of great magni- 
tude and importance, and further improvements are in pro- 
gress. The Ohio and Erie Canal, conipleted in 1832, com- 
mences at Cleveland, at the mouth of the Cuyahoga, and, 
passing through a numberof towns in its route, joins the Ohio 
river at Portsmouth, connecting it with Lake Erie. The main 
trunk is 310 miles in length, and, ineluding its branches, the 
total length is $34 miles. This canal has been a most suc- 
cessful underiaking, and has in many places through whieh 
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it has passed quadrupled the value of privat 
Miami Canal eommences at Cincinnati and t 
Dayton. An extension of this work is in pr 
which it will be connected with the Wabash and 
at Defiance. The expense of these two canals 
5,500,500 dollars. The total length of canals i 
409 miles. The net revenue on these two canals - 
the year 1834, ending in October 3], 191444 
Other plans are in contemplation for extending 
from this canal in different directions. It is pro 
the Mahoning and Beaver Canal, to connect it by 
eighty-five miles in length with the Beaver divisio 
Pennsylvania Canal, by which a communication 
secnred to the western states with the Atlantic 
the Union, and a choice would thus be afforded the 
two, and eventually, when the Baltimore and Ohio Ra 
and the Chesapeake and Ohio Canal are completed, 
great outlets for their produce. 

Indiana.—The Wabash and Erie Canal, in this 
tends from near Lafayette, on the Wabash river, 
valley of that stream, across to the Maumee at Way 
wiles. This work is to be carried from Wayne to. 
boundary of the state, where, unitmg with that 
authcrized by the state of Ohio, the whole dista 
187 miles. Other canals are proposed in this s 
as branehes from the main trunk of other ca 
made, an cthers new. 

In the western states, Alabama, Mississippi, a 


are projected are chiefly for improving the nay 
the streams that abound in the country. 
A canal across the peninsula of Florida has for sor 
deen considered an object of national importance, 
greatly facilitate the transmission of the produce 
handise constantly passing and repassing to at 
amount between the seaports on the Gulf of M 
the Atlantic region of the United States, and at 
carricd by a dangerous navigation among the — 
Islands and around the southern point of Florida, 
lossof shipping has been so great that it is estimated 
been neariy equal te the expense of the proposed 
The rauroad is a still more striking and splen 
provement than tke eanal, and affords even greate 
to internal intercourse. This great improvemen 
vellously aided by the power of steam, by which 
may be indefinitely increased ; so that the time sp 
velling hundreds of miles is no longer counted, as 
by weeks, or even days, bnt by hours, and the 
tremities of a kingdom appear to be brought ne 
were formerly those of the same county. ‘Tbe 
spirit of the Americans has eagerly laid hold of th 
improvement, which they are rapidly extending m2 
tions. We shall endeavour to give a short notice 0 
are connected with the great communications of tle 
omitting those which, being more local, are of less it 
Mussuchusetts.—In this state, Boston is the ce 
which the railroads diverge in different dire 
The Beston and Woreester Railread, which exte 
west to Worcester, 434 miles, at an expense Ole 
lars, and which it is proposed to carry into thes 
York,and toconnect withthe New York and Alban 
at Greenbush, opposite to Albany, the while dista 
about 200 miles. 2. ‘The Boston and Providence 
which extends ina straight line south from Boston 
denee, Rhode Island, 42 niles, and which will co 
the Stonington aud Providence Railroad, niaking the 
to Stonington SUL miles. 3. ‘The railroad from 
westward to Lowell, 29 miles, which is considered 
raencement of a series of railroads, still westwaf 
the states of New Hampshire and Vermont, 10 
Lake Champlaw, oppvs.te Plattsburg, and t 
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state of New York to Ogdensburgh on the St Lawrence 
rist, the entire distance being about 335 miles. A railroad 
ex:nds from Boston to Taunton, thirty-two miles, which itis 
osed to unite. with the Boston and Providence Railroad 
1 atyharon, eighteen miles from Boston. It is also proposed 
| toxtend the Worcester Railroad to Norwich, a distance of 
| six miles. : 
‘ew York.—The Mohawk and Hudson Railroad extends 
| fro) Albany to Schenectady, about fifteen miles, and affords 
| comnication between the tide-water of Hudson river and 
hiarie Canal. It is continued by the Saratoga and Schenec- 
| ta¢ Railroad, twenty-one miles, to the villages of Ballston 
‘ Spiand Saratoga, which it unites with the line of steam-na- 
yigcion upon the Hudson. The Ithaca and Oswego Railroad 
| exands from the village of Ithaca, at the head of the Ca- 
| yu; lake, twenty-nine miles, to the village of Oswego on 
i «Susquehannah river. The Haerlem Railroad is from 
| No York to that city. The Rensselaer and Saratoga Rail- 
4 roa in length twenty-five miles, commences at and crosses 
| thedudson at Troy, and passes to Waterford, and thence 
i ji Springs. The Catskill and Canajoharie Railroad 
| exinds between the two places, a distance of seventy miles. 
h\Utica and Schenectady Railroad, between these two 
1 plaes,extends100 miles. Railroads are besides projected, Ist, 
| froiNew York to Lake Erie, with a capital of 10,000,000 dol- 
r2d, from New York to the Hudson, opposite Albany ; 
jiom Newburgh to the Delaware river, distance fifty-one 
ili; 4th, the Brooklyn, Jamaica, and Long Island Rail- 
aj from Brooklyn to Greenport, about 100 miles, thence 
y jeam-boat to Stonington, thirty-five miles, then by 
\taillads now in progress through Providence to Boston, 
iles; total from New York 2253 miles. This work 
fasommenced in 1835. In.1832, various companies werc 
»orated for railroads in different directions, which would 
bye a capital estimated to amount to 12,000,000 dollars. 
o Jersey—The chief railroads in this state are, the 
/ Catllen and Amboy Railroad, ninety-six miles in length, 
whit unites the two great cities of Philadelphia and New 
i ; the Paterson and Hudson Railroad, extending from 
| Fattson to Jersey city on the Hudson, opposite to New 
sixteen miles in length; the New Jersey Railroad, ex- 
! g {rom New Brunswick to Jersey city, opposite New 
The New Jerscy, Hudson, and Delaware Railroad 
ended to unite the Delaware with the Hudson, opposite 
e\ York. 
innsylvania.—The Philadelphia and Columbia Railroad 
ktids 81} miles in length, from the former city to Colum- 
'(Bialh the Susquehannah. ‘The cost, including engincs, is 
 @tiiated at 3,595,809 dollars. From this railroad branches 
kid in different directions to Westchester, twenty-one 
'; and about forty miles from Philadelphia the Oxford 
tuhad, passing through Oxford, terminates at the south 
|Mne'f the state, where it will unite the Baltimore and Port 
e/sit Railroad; the distance being twenty-one miles. 
4 Jeghany Portage Railroad commences at Holidays- 
| a the termination of the main division of the Pennsyl- 
‘| van’ Canal, and crossing the Alleghany Mountains at Blair’s 
aysummit, descends to its final termination at Johnstown, 
Whe it intersects the western division of the canal, being 
i hance of 364 miles. There are railroads from Philadel- 
“0 Germantown, seven miles, and to Morrisville, oppo- 
€» Trenton, twenty-six miles. 
‘e Central Railroad commences two and a half miles be- 
+ You' Pottsville, and extends 444 miles to Sunbury, oppo- 
Ste\eforks of the Susquehannah river. ‘There arc besides 
; 1 /0Us railroads on a smaller scale from the coal-mines 
' are found in this state, or connected with the main 
i or railroads which are formed. 
dware—The Newcastle and Frenchtown Railroad 
.1S 165 miles from Newcastle on Delaware river to 


om in the state of Maryland, and affords a direct 
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communication between Delaware river and Chesapeake 
Bay. The Wilmington and Susquehannah Railroad will 
extend 263 miles from Wilmington to Semper’s Point on 
North-East Bay, which communicates with Chesapeake Bay 
near the mouth of the Susquehannah river. 

Maryland.—The Baltimore and Ohio Railroad, begun in 
1828, will extend from Baltimore to Pittsburg, Pennsylvania, 
thus affording a communication between the waters of the 
Chesapeake Bay and those of Ohio. _A farther extension of 
thirty miles will carry it to Williamsport, and another of 
seventy-five miles to Cumberland, a country abounding in 
rich bituminous coal, making the whole distance 325 miles. 

Baltimore and Susquehannah Railroad, commenced in 
1830, extends seventy-six miles in length, from Baltimore 
to York. A railroad from York to Columbia, eleven miles 
in length, which was sanctioned by the Pennsylvania state 
legislature in 1835, will unite the Baltimore, and Susque- 
hannah, and Philadelphia, and Columbia Railroads, and will 
form a railroad communication between the citics of Phila- 
dclphia and Baltimore, 168 miles in length. Branches are 
proposed from this railroad, to improve the communications 
of the country; one from Baltimore, in length fifty-two 
miles, to join with the Oxford Railroad, and to form a rail- 
road communication of 117 miles between the cities of Bal- 
timore and Philadelphia. 

Virginia.—The Petersburg and Roanoke Railroad ex- 
tends from Petersburg to Blakcley, North Carolina, at the 
foot of the Roanoke Canal, a distance of fifty-nine miles. 
The Portsmouth and Roanoke Railroad, seventy-seven miles 
in length, commences at Portsmouth, opposite Norfolk, and 
terminates at the head of the Roanoke Falls, a short distance 
below the Petersburg branch. The Winchester and Po- 
tomac Railroad extends from Winchester to Harper’s Ferry, 
about thirty miles, where it unites with the Baltimore and 
Ohio Railroad. This is an important link in the great chain 
of communication now extending in the southern section of 
the Union; and measures have been taken to continue it 
through the great valley of Virginia towards Tennessee. 
The Richmond, Fredericksburg, and Potomac Railroad is to 
extend from the river Potomac, at the mouth of the Poto- 
mac creek, through Fredericksburg, to Richmond, about 
seventy-five miles. This work connects at Richmond with 
the Richmond and Petersburg line, twenty-one miles long, 
and, with the Petersburg and Roanoke Railroad, will forin 
a continued railroad communication from the Potomac to 
the Roanoke rivers of 155 miles in length. Railroads are 
also proposed from Fredericksburg to Guyandot on the 
Ohio river ; from Richmond to Lynchburg, thence to Knox- 
ville, Tennessee ; and from Lynchburg to New River. 

North Carolina.—Cape Fear and Yadkin Railroad com- 
mences at Wilmington, and extends to the Yadkin river 
by the way of Fayetteville; thence to Beatty’s Ford, or 
some other point on the Catawba river, a distance of about 
230 or 250 miles. ‘This work is advancing very rapidly. 
A railroad is begun from Newbern, on the Neuse river, 
through Raleigh, to Clinton on the Yadkin. The Roanoke, 
Raleigh, and Fayetteville Railroad will begin at the termi- 
nation of the Petersburg and Roanoke Railroad, and will 
extent to Fayetteville. 

South Carotina—The South Carolina Railroad, begun 
in 1830 and finished in 1833, in length 1351 miles, com- 
mences at Charleston, and terminates at Hamburg on the 
Savannah river, opposite Augusta. At Augusta the Au- 
gusta and Athens Railroad will connect with it, which it 
is proposed to carry on westward to unite with the Tus- 
cuntbia, Courtland, and Decatur Railroad in Alabama, and 
the great Tennessee Railroad to Memphis on the Mississip- 
pi, which when finished will be one of the most important 
works in the Union. The Columbia and Branchville Rail- 
road will extend from Columbia to Branchville, where it 
will unite with’the South Carolina Railroad. This work 
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was about to be begun in 1835; as also the Peedce and 
Wateree Railroad, to extend from Cheraw to Charleston, 153 


v miles; the Edgeficld Railroad, to rnn from Aiken to Charles- 
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ton, 137 miles; a railroad to extend from Chcraw to Co- 
lumbia, eighty-eight or ninety miles; another from Barn- 
well to a point on the South Carolina Railroad, and like- 
wise from Beaufort to Hamburg on the Savannah river, 
110 or 112 miles in length. 

Georgia.—The Savannah and Macon Railroad is 210 
miles between these two places. The Augustaand Athens 
Railroad is 114 miles between the two places, and may be 
considered as an extension of the South Carolina Railroad. 
When the whole work is finished, the route from Charleston 
to Memphis will be 700 miles. A railread is projected 
from Augusta to Columbus on the Chattahoochce, twenty 
miles in length, with cther railroads branching from it. 

Florida — A railroad is to extend from Tallahassee, the 
capital, twenty-two miles, to the town of §t Mark’s, to be 
carried to Jacksonville on the St John’s river, 150 miles. 

Alabama.—The Tuscumbia, Courtland, and Decatur 
Railroad extends from Tuscumbia to Decatur, forty-five 
iniles. The Daletown, Woodville, and Greensborough 
Railroad, is to extend from Daletown, on the Alabamariver, 
northward throngh Woodville to Greensboroug!;, fifty miles; 
the Florida, Alabama, and Georgia Railroad, to run from 
Pensacola in Florida, crossing the Escambia river about 
twenty-two miles above that place, thence in a north-east 
direction to Columbus, Georgia, on the Chattahoochee river, 
about 210 miles. Railroads are also propesed from Mont- 
gomery to Columbus, Georgia, 100 milcs in length; from 
Montgomery to Decatur on the Tennessee river, about 
200 miles; and from Tuscaloosa to Decatur, about 120 
miles. Partly by the Tennessee and Alabama Railroad, 
partly by a water-comimunication from the Hiwassee, a 
considerable tributary of the Tennessee, which rises in the 
mountains of Georgia, it is proposed to continue a line to 
Selma on the Alabama, 371] miles, and to Mobilc, G60 miles. 

Mississippi.—Several railroads have been projected in 
this state, the most important of which is the Natchez and 
Jackson Railroad, in extent about nincty miles between those 
places, and onwards to Livingston, thirty-one miles more. 

Louisiana.—In the legislature of Louisiana a bill has 
been introduced for a magnificent scheme of internal in- 
provement; namcly, arailroad from New Orleans to Baton 
Rouge, St Francisville, and Clinton, thence eastwardly to 
the boundary line of Mississippi. This plan is recommend- 
ed as part ofa great route through Mississippi, Alabama, 
Georgia, North and South Carolina, and Virginia, to Wash- 
ington city. The New Orleans and Nashville Railroad is 
proposed to extend from New Orleans to Nashville in Ten- 
nessee, from 480 to 500 miles in length. 

In Tennessee, Kentucky, Ohio, Michigan, Indiana, and 
illinois, extensive schemes of railroads have also been pro- 
jected, which, when they are executed, will completely in- 
terscct these districts, and afford great facilities to internal 
untcrcourse. 

The substitution of paper-money for specie is a modern 
improvement of obvious advantage, but liable to peculiar 
risks. Dr Smith very clearly explains the benefits which arise 
from the judicious operations of banking, as well as its evils 
when it is carried to excess! The great security against the 
abuse of paper-money, is its immediate convertibility into 
specie. It is a promise to pay on demand a certain amount 
of gold or silver. The punctual performance of this promise 
is the only sure guarantee of its value, which, where it is 
not performed, may vary to any amount, nntil the note de- 
generate into a mere piece of waste paper, as was the case 
in France during the progress of the revolution, from the 


4 Smith’s Wealth of Nations, vol. iL p. 510, 
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inordinate issue of assignats. The great profit of a 
arises from the circulation of its notes, and its chief d 
from the sudden return of those notes in exchange for s 
It is well known that no bank has a store of specie equal to 
the amount of its notes in circulation. The liabilities 
the Bank of England have often been between twenty 
tiiirty millions, while its stock of specie did not exceed one | 
or two millions. Specie being, however, an expensive stock 
a bank is tempted to carry on business with the lowest p 
sible quantity; and as the disproportion between this fund 
and the habilities increases, the hazard also increases of 4/ | 
run upon the bank, and a suspension of cash payments 
Against this danger the American banks, though many 
them conducted their business with success, and possessed 
amplefunds, were not sufliciently guarded. Inatime ofpanic 
a bank, by the sudden influx of its notes, may be drained of 
its last guinea or dollar, as happened to the Bank of Engla d 
in 1797. But when a bank has ample funds, every effort 
should be made, at whatever expense, and with the least 06- 
sible delay, to provide specie, and to resume cash payme 
To this country, though the Bank of England in 1797 mi 
have been forced for a time to suspend its cash pa 
yet the continuance of the suspensicn after the panic, s 
when the necessity had ceased, was a fatal error, and a m 
cisgraceiul fraud on the community, which was followe 
the depreciation of the currency, and by great injustic 
disorder. In 1805, the bank of Paris was exposed toa 
of specie to be remitted for payment of the French a 
when they were in Germany, and was under a like neces 
sity of suspending its cash payments; but when the pres. 
sure ceascd, its payments were resumed early in 1806, alter 
the conclusion of the pcace of Presburg. 
In 1836 the number of banks in Americaamounted to636, 
in 1838 to 668, besides 166 branches, and several other 
banks from which no returns were received in reply 
the application made. Including these, the whole may 
estimated at between 800 and 900. Their capital 
either subscribed by individuals, or it consisted of 
irom the several states in which they were situated; an 
many cases the state was a shareholder or sole proprie! 
of the bank. Where the state agreed to aid the bank wi 
funds, or with its credit, bonds bearing interest, and pay2 
in ten, twenty, or thirty, or any greater number of 
that might be agreed upon, were issued to the amount 
cne or two millions of dollars, or to any greater or! 
amount, for which the borrowers gave a mortgage on 
property to double the amount. The state bonds 
disposed of in the market, the bank acquired the nece 
funds for carrying on its business. In some cases ba 
have been established on the frail foundation of fictiti 
capital. The fourth part of its capital, for example, 
of 100,000 dollars, only 25,000 were really subscribed. 
the residue the shareholders gave their bills, and pledged as 
a security the stock they had paid in; and thus the nontt 
nal capital was 100,000 dollars, but the real capital only 0 
fourth. In one case the whole capital subscribed was ™ 
day given back under the name of a Joan to the subscrid 
‘Though such fraudulent transactions were not common, 
many of the banks possessed a slender foundation of cap! 
not amounting to 100,000 dollars, and in some cases 00 
above 60,000 or 30,000 dollars, and this often made 
with paper promises. In most cases, however, the ba 
carried ou a profitable business, and divided from fi 
eight and ten per cent. a 
No country has suffered so much from the maple 
banking, or been so deluged with depreciated an ie ad 
paper money, as the United States. ‘There were (0 bans | 
in existence in 1819, many of which had no adequate © 
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cion of real capital. They were generally got up by 
kots of speculating tradesmen and lawyers, often with- 
fo. depositing a dollar beyond what was necessary to 
py for paper and engraving. Even the respectable banks 
ied notes for a single dollar; but in the western country, 
were these establishments were on the werst footing, notes 
we issued for a half, a quarter, an eighth, and even a six- 
tth of a dollar. An immense mass of paper money was 
tls put into circulation by these banks, which, when it fell 
im discredit, was followed by a degree of embarrassment 
aj distress that had almost the character of a general bank- 
rtcy. The paper bubbles burst, one after another, with 
e:raordinary celerity, and involved multitudes in ruin. Of 
aundred banks in Ohio, Kentucky, Tennessee, and In- 
dita, there were only two whose notes were reccived at the 
lal-offices. In some of these states, acts were passed by 
thlegislature, suspending Icgal proceedings to compel pay- 
wit of debts. It may be imagined what an extraordinary 
deingement was produced in the state of property, when 
tl, circulating medium was reduced in three years (1815 
819) from 110 to forty-five millions of dollars.! 

)f the 663 banks which were established in America in 
148, the bank of the United States is by far the most im- 
want, from the extent of its capital, which amounts to 
£900,000 of dollars. It was incorporated in 1791, under 
tl presidency of General Washington. The charter, 
wich was for twenty years, expired in 1811; and from the 
that had in the mean time arisen, of this great national 
being converted into a political engine, it was not re- 
ed. But owing to the disorder that arose at. this 
in the trade, and in the state of the currency, the 
sequence partly of the war with Great Britain, it was 
tlaght expedient to establish a new bank, with a char- 
or twenty years. General Jackson was decidedly op- 
ped to this establishment ; and in 1829, in his mes- 
su} to Congress, he expressed his opinion in the strongest 
tens. The senate and honse of representatives entirely 
diipproved of the president’s views, in which he how- 
ew persevered; and though in 1832 an act was passed 
jonenewing the charter of the bank, the president exer- 
ci#l his constitntional privilege of rejecting the act, it not 
Deg sanctioned by two thirds of the legislative bodies. 
ursuance of his views, he in 1833 directed the govern- 
tt deposits to be removed from the federal bank to cer- 
taviother banks, which he selected ; though a committee of 
thihouse of representatives declared, on inquiry into its af- 
aid a balance in its favour of 43,058,143 dollars.2 ‘She 
St between the executive and the monied interest ws 
cabed on with icreasing acrimony ; and such was the dis- 
Hof the banks by General Jackson and his friends, that 
ht proposed to collect the public revenne entirely in 
Pie, to be laid up in vaults under the charge of public 
| ts. ‘This question has created a great division in the 
‘ican community, and has finally decided the late 
Ost for the great office of president against Van Bu- 
: — of this system, and in favour of General 
t though General Jackson has carried too far his dis- 
of the banks, yet his measures, however mistaken, 
4 not have occasioned the great calamity which scon 
befell the credit and commerce of the United States. 
, cluse was more deeply seated in the general condition 
merce, arising from the great extent to which credit 
“artied in Great Britain and in the United States, and 
fense spirit of speculation thence arising, under the 
nce of which vast funds were lavished in ruinous ad- 
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108 millions, the amount in 1833, to 190 millions in 1836. 
A large debt was thus incurred to Great Britain, while 
vast sums, mostly in paper, to the amount, as estinated, of 
125,600,000 of dollars, were expended on railroads, canals, 
banks, insurance and other companies, by which states, 
cities, corporations, and merchants, were involved in ex- 
tensive engagements: wild tracts of government lands were 
purchased on speculation with paper to the cstimated 
amount of about forty millions of dollars. The sales of 
these lands had increased from five millions of dollars in 
1833, to twenty-five millions in 18363; extensive lots were 
besides purchased around the different cities, towns, and 
villages, with borrowed funds, and large sums were ex- 
pended on rash improvements and on town buildings? An 
immense superstructure was thns reared on a slender basis. 
There was a fair show of outward wealth and a false security, 
which continued until the unfortunate speculator was rous- 
ed from his golden dreams by the commercial storm, and by 
a scene of ruin which was without a parallel in the history of 
commerce. The alarm began in Great Britain, where credit 
had been carried to a great excess. The bank contracting its 
credit to American houses, they in their turn called for pay- 
ment of their American debts. At the same time Congress 
passed a bill, in June 1836, ordering that the surplus revenue 
of the United States, which had accumulated in the treasury, 
should, after reserving five millions of dollars, be deposited, 
by four quarterly instalments, with the several states. This 
sum amounted to 37,468,859 dollars. It liad been lent 
out by the banks in which it was deposited, to the mer- 
chants of New York and other cities; and they being now 
suddenly called upon for payment, insisted on prompt pay- 
ment from the merchants, at the time they were called up- 
en to pay their European debts. The treasury order issned 
on J1Ith July 1836, in order to check the inordinate spe- 
culations in land, ordaining all payments at the land-offices 
to be made in specie, increased the pressure for moncy, and 
combined, with all the other causes, to hasten on the crisis 
for which the matcrials had been long prepared. ‘The 
searcity of money rapidly increased ; those who in the riot 
of speculation had recklessly borrowed, were now ca'led 
upon to pay ; the golden dream had vanished, and they had 
no funds. A general panic now spread far and wide; the 
banks were assailed by demands for specie; and in May 
1837 cash. payments were universally suspended throughout 
the United States. This was followed by a general depre- 
ciation of the currency, which was more or less in propor- 
tion to its exccss or its discredit ; by a varying rate of ex- 
change in consequence, for all remittances of money between 
the different states ; by a universal panic, a fall in the price of 
all goods, and heavy sacrifices of property in order to pro- 
cure funds. But these calamities, theugh they were ag- 
gravated, were not altogether occasioned by the failure of 
the banks. They were involved in the general ruin whieh 
arose from other causes, namely, the undue extension of 
credit, and the excess to which speculation was carried. 
Great commercial distress was also experienced from the 
same cause in Great Britain, where the Bank of England 
and the other banks continued to pay in specie. 

To supply the want of change, notes were issued under 
the value of five dollars, though they had been prohibited 
by law; and it is mentioned in a Report en the State of New 
York, that “ it was flooded with every species of depre- 
ciated paper, to the general annoyance and loss of the 
people at large.” The suspension of cash payments is an 
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injunction to its managers, setting aside and appointing re. | 
ceivers to take charge of its effects. Various acts were 
passed abolishing the issue of notes under the value of fiyeS 
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United expedient to which banks too readily resort in critical times. 
States. The Bank of England was extremely reluctant to part with 
—\—" this privilege, which it had so recklessly abuscd, and in 


which abuse it was, with little regard to justice, countenan- 
ced by those who then ruled the country. During the com- 
mercial pressure of 1814, all the banks south of New England 
suspended their cash payments; and they were countenan- 
ced in this proceeding by the merchants of New York and 
other places, though not by the government or congress, 
where other and wiser views prevailed. ‘the merchants 
depending on the banks for accommodation, did not insist 
on a strict fulfilment of their engagements, lest it should 
compel them to contract their discounts, and to call in their 
debts, which would have added to the -gcneral distress. It 
is accordingly mentioned as a proof that public opinion 
was in favour of the banks, that in Massaclisetts ‘“ suits 
tor refusing specie were instituted against thirteen only of 
all the banks, and those suits are for trifling amounts.” 
The same feeling prevailed in all the other states.“ The 
suspension,” says the comptroller of the state of New 
York, in his Report, “was forced upon the New York 
banks by several powerful classes of persons, as a mea- 
sure of relief,” on the supposition that as soon as the 
banks were relieved from the obligation of redeeming their 
notes, they would discount more freely.? ‘The attention 
of the Congress and of the legislatures of the different 
states was deeply aroused by the catastrophe which had 
befallen the banks, and the credit and commerce of the 
country ; and acts were passed for regulating the issues, and 
the gencral management of their business. Commissioners 
were also appointed to inquire into the general condition of 
all the banks, to call for and examine their books or accounts ; 
and they were empowered to bring the case of any bank under 
the consideration of a court of law, which might issue an 
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t Dollars. Dollars. Dollars. Dollars. Dollars. Dollars. ; 
es oe eee Jan. 7,1839 | 50 “om 4,959,000] 303,605! 2,036,640] 818,824 | 117,974] 189,876 | 
New Hampshire........... Dec. 3, 1838] 2¢ es 2,939,500 187,961 | 1,510,691 §22,036 m ina 
Vermont..sccsscccceseeceee-| SEPE 19 1,304,530 157,033 | 2,043.843 330,772 4,973 oe 
Massachusetts. .......0+00 Ot. me |) We 34,630,000 | 2,394,624 | 9,400,412] 7,122,642 | 3,526,686 | 2,498,579 | 
Rhode Island. .........066 Jan 1839 | 62 9,868,773) 462,002) 1,886,108 972,766 875,296 582,13) | 
Mew orlei... cays onsdlennane ei ie, 96 2 | 36,801,460 6,602,708) 19,373,149 |18,370,044 [15,344,098 | 4,987,600 
Pennsylvania. ...-ceseeseee Nov. 1838) 49 25,155,783 | 3,612,253) 11,792,948 |10, 135,863 | 3,778,360 1,913,901 | 
Sai ae Jan. 1, 1836] 15 9,954,500 | 1,372,008} 2,897,695] 3,469,904 | 2,000,485 | 1,124,826 
District of Columbia.....\Jan. 1, ... 6 fi 1,855,790! 415,573] 950,182} 1,397,399 | 327,008 3,089 
Virgiume’ fre wane hae 5 20 7,458,248 | 2,270,367| 8,015,418| 2,999,589 | 1,068,776] 1,452,117 
North Carolina............| Nov. 24, 1838 3 | 3,100,750 723,875| 2,114,140 588,389 156,436 es 
South Carolina.. ........{ Nov... 11 2 9,153,498 | 2,000,149] 4,566,327) 2,732,583 | 1,308,206 | 1,921,127 | 
Ce a cee cr ee 21 16 15,025,971] 3,232,274] 5,121,604} 2,834,219 | 2,050,652 | 1,(0,929 | 
A Vibamia iy... worn: «.. ope Cs _ 4 11,996,232] 1,687,046! 6,779,678] 4,919,598 | 2,257,512| 1,974,119 | 
Tei sige, «...001--0Mieae: eer a. 16 31 | 40,930,976 | 3,987,697| 6,280,558] 7,657,161 | 8,119,708; 3,022,099 
ATIRAMGES cc cette cs sereeee Nov. 5, ... 1 2 628,105 316,045 461,775 134,369 8,537 = 

Iie eee Jan. 1, 1839 11 5,395,799| 802,369} 1,930,040] 649,215 | 348,746 | 2,865,098 | 
GSO. |) 4 10 _ 1,613,383} 5,418,320 ny od es f 
MisseUt mrss Dec. 31, . 1 t 1,027,270} 691,070]  671,950| 1,101,638) 481,972] 128,189 

PDAMMMN Ais ss s00000ceg, oncvae) NGM gg 1 10 2,216,700] 1,345,832| 2,951,795| 490,617 | 269,909 270,008 
WVAISCONSIN pleases sw eloasitiele sine Jan ais 2 139,125 65,680 235,573 109,967 wee pre 
ake Le Dec. 1833] 1 100,000 3,033 10,990 3,686 . 5,035 

nited States Baukof\) Noy, ... | 1 | 15 | 85,000,000] 5,228,476) 4,220,854) 9,671,421 ) 3,160,420) 20S" 
es eee ees |e rer pee | ET | a LY RT ee || 
ee 508 | 131 [259,642,610 |39,470,063 {100,670,640 |76,032, 702 |45,301,750 50,286,361 | 


“ Incomplete. Maryland ; no return from seven banks and two branches. Kentucky; returns embracing only loans and discounts, specie and circulation. 
turns from Connecticut, New Jérsey, Delaware, Mississippi, Illinois, Ohio, Michigan, and Florida. | 


Le | 


: ? 2 | 
1 See Document No. 227, laid upon the Table of Congress February 27. 1839. Report of the Bank Commissioners of Massachusetts t0 1° | 


Governor of the Commonwealth of Massachusetts. 


s 
2 “ Tf the legal consequence of suspension,” it is observed in the same document, “ had been a contraction of bank issues, those 
gated in Wall Street, instead of coercing the banks to suspend, would have rallied round them to prevent a catastrophe s 
honour and detrimental to the morals of the country, and so injurious to the credit of our great commercial emporium. 
Watract from the Report of the Comptroller of the State of New York, p. 205. 


dollars, and fixing a certain proportion between the circy. 
lation and the liabilities of the different banks. By an act 
passed in 1838, it is declared, that when any bank shall 
transfer to the comptroller of banks, an officer appointed in | 
each state, a given amount of the public debt, lie shall re. 
ceive in return from the said comptroller an equal amount 
of circulating notes, which the said comptroller is required to 
cause to be printed and engraved, and to be countersigned, — 
numbered, and registered in proper books, kept in his ofice, I | 
and to be delivered to any bank on the conditions above i] 
specified. According to this law, the circulating notes of | 
banks are to be furnished by the state; and for the whole | 
amount delivered, an equal amount of public stock, on which 
the bank receives interest, must be conveyed to the comp 
troller, as a security to the public for the payment of the 
notes. 

The commissioners appointed to inquire into the conti- 
tion of the banks made their reports, containing the retums 
of their capital, circulation, discounts, specie, deposits 
&c.; besides just and clear views of the principles of paper 
currency, and of the necessity of specie payments to the 
maintenance of its value. From these reports, it appears 
that the American banks, with few exceptions, were solvent, 
They had ample finds for the discharge of their debts 
though their stock of specie proved unequal to the ruinous 
drains to which they were exposed during the prevailing 
panic. A table is subjoined, containing a condensed state- 
ment of the capital, the circulation, deposits, debts due ‘o 
other banks, other liabilities, together with the amount of 
specie in the different banks of the United States, on the | 
Ist January 1839. 
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[rom the above table it will be seen that the greatest 
inking establishment in America is the United States 
ink of Pennsylvania, with a capital of 35,000,000 of dol- 
is. There is another bank in this state, with a capital of 
100,000 dollars, seven with eapitals of betwecn 1,000,000 
{d 2,500,000 dollars, cighteen with capitals from 224,000 
{752,000 dollars, and seventeen with capitals from 60,000 
1 185,000 dollars. —_ 
The following is a statement of the banking eapital in 
12 state of New York. 

Capital in Dollars. 


aa 2,000,000 

ae 1,000,000 to 1,500,000 
aa 500,000 to 750,000 
BY). secsessesecreeeeeee200,000 to 242,000 
ae ses..-100,000 and under 200,000. 


Of fifty-one banks in Maine, the largest capital is 300,000 
lars; and there are only six that have a capital above 
0,000 dollars. Of the twenty-eight banks in New Hamp- 
ire, there are only six that have a capital above 100,000 
Mars. Of eighteen banks in Vermont, the highest capital 
; 300,000 dollars; and there are only three that have a 
«ital above 100,000 dollars. In Massaehusetts there are 
0 banks. 


Capital in Dollars. 


ee 1,800,000 
ee .... 1,500,000 
co giineggeet he ee 1,000,000 
18 at or above.........900,000 
76 at or undcr...... ...200,000, chiefly 100,000. 


Of sixty-two banks in Rhode Island, there are fifteen of 
ich the capitals are between 200,000 and 500,000 dol- 
»s, and there are twenty-nine under 100,000 dollars ; 
e residue between 100,000 and 200,000 dollars. Of 
venty-three banks in Maryland, there are three whose 
pitals are from 2,000,000 dollars to 1,199,350; eleven 
ri capitals from 250,000 dollars to 627,110. Of the re- 
clue, the capitals are from 50,300 to 175,000 dollars. In 
‘irginia there are five banks, with twenty branches, of 
nuch the capitals of three amount to 6,337,000 dollars ; 
‘ose of the other three are from 500,000 to 700,000 dol- 
*s. In North Carolina there are three banks, with seven 
— amount of their several capitals, 1,500,000, 
0,000, 225,000 dollars. In South Carolina there are 
even banks, with two branches ; cight with capitals va- 
‘ing from 500,000 to 2,000,000 dollars. In Georgia there 
'e twenty-one banks, with sixteen branches: six with 
‘pitals from two millions to one million of dollars; ten 
om 600,000 to 250,000 dollars. In Alabama, New Or- 
ms, Tennessee, Kentucky, Indiana, the eapitals of the 
a vary from 500,000 to 2,500,000 dollars. They are 
nerally above a million of dollars. 
m0 rom the above statement, the capital of the Amcrican 
inks m many cases appears to be inconsiderable. Even 
1S capital was not always paid up, but consisted in 
i of the promissory notes or simple bonds of the share- 
olders, or for which the stock primarily paid in was pledged. 
‘Aws were passed to guard against sueh abuses, but these 
ere evaded. Complaints were general against the banks 
| the sonthern states, for entering into rash cngagements 
/ assist, With permanent loans, railroads, canals, and cther 


| 


| 


Abler could invent. 
alalion ; 


‘citi : : f 
ee and the nominal owners of immense tracts of wild lands.” 
‘the Union,’ 


‘spp, Th 
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improvements ; thus locking up the funds that should have United 


been available for other purposes.'. Among other expe- 
dients, the issue of bank post-bills was resorted to, by 
which debt was accumulated, and the evil day of payment 
was for a time delayed. The Scotish banks were formerly 
in the practice of issuing notes with what was called an 
optional clausé¢, deferring payment for six months, which 
was wisely prohibited by act of parliament. ‘The post- 
notes of the bank of the United States were gradually 
increased, as its affairs became involved, from 4,376,424, 
its amount in July 1838, to 8,994,443 dollars in Novem- 
ber following ; and other banks in the United States re- 
sorted to this and to other hazardous deviecs for raising 
money. It is not easy to determine the due proportion 
between the stock of specie and the liabilities of a bank. 
The bullion in the Bank of England has varied from one 
third and one fourth to one fifteenth of its circulation and 
other liabilities; and the American banks have generally 
retained in their coffers a proportion of bullion, amounting 
to a tenth, a seventh, a fifteenth, but sometimes not to 
above a 200th part, of the circulation and other liabilities. 
On a general average of all the American banks, the stoek 
of specie amounted, in January 1839, to about forty-three 
millions of dollars, which was about one fourth of the cir- 
culation and other liabilities. 

Though cash payments were generally resumcd in 1838, 
a partial suspension again occurred at the close of the year 
1839. The commerce of the eountry had by no means 
recovered from the recent shock; want of confidence still 
prevailed, and a seareity of eash; and many were decply 
involved in speculations of doubtful issue. The great bank 
of the United States in Pennsylvania, notwithstanding its 
large capital of thirty-five millions, was engaged in vast 
adventures, and was greatly embarrasscd by the want of 
funds, to provide which it had been redueed to varions 
shifts; among others, to the issue of post-notes, to the 
amount, as already stated, of above eight millions of dol- 
lars. No efforts however could any longer maintain its 
sinking credit; and its notes being refused by the bank of 
the United States in New York, as well as in Europe, its 
payments were finally suspended in October 1839, when 
the notes fell to a discount of ten per eent. It was pro- 
posed to resume eash payments in January 1841; but, ae- 
cording to the last aecounts, a new panie had arisen in the 
United States, and it was doubted whether this resolution 
would be carried into effeet, and even whether the assets 
of the bank would be found equal to its liabilities. All the 
southern banks suspended their cash payments as soon 
as they heard of the suspension of the Philadelphia bank ; 
but those in New York honourably fulfilled, and still have 
continued to fulfil, their engagements, and to pay their notes 
on demand. . 


States. 


The debt ineurred by the United States at the close of Finances. 


the war with Great Britain in 1783 amounted, with ar- 
rears of interest in 1794, to 76,096,468 dollars, equal to 
L.17,121,704. It was redueed to 45,154,189 dollars in 
1812. In 1815, after the conclusion of the war whieh be- 
gan with Great Britain in 1812, the debt had increased to 
158,713,049 dollars, and was redueed in 1820 to 91,225,560 
dollars. In 1835 it was entirely redeemed; and in the follow- 
ing year a surplus had accumulated, which, with the reserva- 
tions of five millions of dollars, was, in conformity with an act 
of Congress, distributed, as already stated, among the several 


a eee eee 


| e Select Committee of the State of Obio observe: “This sudden expansion of the currency gave an unnatural impetus to the ordinary 
| Sess of the country, and opened the way to all the wild schemes of speculation that the imagination of the most enthusiastic fortune- 
The hitherto honest, industrious, and virtuous tiller of the soil, became a bold adventurer upon the broad sea of spv- 
; the mechanic turned merchant ; while the professional man, and the cautious dealer in dry goods and groceries, became proprietors 
: See Papers laid before Con 

says the Report of the Commissioners of the State of Mississippi, “ is more deeply injured by an expanded currency than Mis- 
herensad € price of almost every article is nearly doubled, and in some instances trebled.” In this state, the capital invested in banks had 
sed from 950,000 dollars, the capital of one bank, to 75,000,000 dollars in 1839, 


gress, Document No. 227, p.617. ‘ No state 
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states of the Union. This sum amounted to 37,468,859 
dollars, and was to be paid in quarterly instalments. The 
last instalment was however deferred for a time, in conse- 
quence of the commercial cmbarrassments that occurred, 
and afterwards, by an act of Congress, indetinitely. ‘The 
prudence, forethought, and economy of the American go- 
vernment in the management of its affairs is singularly 
contrasted with the reckless improvidence of the mother 
country, whose vast debt, increasing for more than a cen- 
tury, now swallows up for interest thirty millions a year, 
about two thirds of the whole national revenue. The fol- 
lowing is the state of the American finances for 1837. 


Dollars. 
On the Ist of January 1837, the balance in 
the treasury, exclusive of trust funds and 
those belonging to the post-office, was......46,337,688°36 
The receipts during that year, from all 
sources exclusive of the funds aforesaid, 


OS ag eicsns OE. + Seaunic casa. 22,643,973°53 
Mize Dollars. 
Gao. 2. 2, Fee, .: 11,169,290-39 
WMG 0) 5365. 5.055. -craee nl, 1 POs 2OGIS2 
Miscellaneous............ccceeee. 1,705,457-4:7 
TTBS NOLES ......00+c00an0s0s 2,992,989-15 


These, with the balance last mentioned, 
constitute an aggregate Of......sececcecc. vee 68,981,661-8S 


ne 


The expenditures during the same year, 
exclusive of the trust funds, and those 
belonging to the post-office, were. .......... 31,815,409-91 

Viz. 

Civil list, foreign intercourse, 
and miscellaneous............ 5,524,252°76 

Military service, including for- 
tifications, Indian affairs, 
pensions, arming the mili- 
tia, the Florida war, remov- 
al of the Cherokees and 
Creeks, improvement of 
rivers and harbours, con- 
structing roads, and build- 
ing armories and arsenals..19,417,274°44 

Naval service, including gra- 
dual improvement and cx- 
ploring expedition............ 6,852,059-80 

Poblicabhineaes...2. .. eae 21,822:9] 


—— 


eer es Se 


This left in the treasury, on the Ist of Ja- 
nuary 1838, a balance of................6..6. 37,166,251-98 


We subjoin the following summary for the first three 
quarters of 1838, 


Receipts or Means. Dollars. 
Balance on the Ist of January 1888........... 37,166,251-98 
Receipts from customs.........cececceeccec....., 17,478,770°56 
Receipts from LANdS......60..eeseeeeseeeeeeceveseeed, 136,828°54 
Miscellancousymwes..0ie:..ccidiell.. 0... 293,431°85 
Treasury notes issued ..........0..e0c00000000,, 12,716,820-86 


\ 4,542,102-29 


ee er a rs 


73,294, 206-01 


STATES 


Expenditures. Dollars, 
Civil and miscellaneous, first three quarters -+-4,029 674.73 q 
Military, first three quarters.........0....ese00.:, 15,731,39° . 
Naval, first three quarters........06...ccseseese, 4,325,563.9] 


Public debt for the year............. tee eee er ence se Dd 

Redemption of treasury notes for the year..... 8,089,440-64 
Balance on the 31st of December 1838..,... 34,866,987-33 
— 75,294,206] 


es me 


Deposits with the states........0.... «10+. secos. 28,101,644:97 
Duc from insolvent banks before 1837......... 1,100,000-09 


1837, and not payable till 1839......... -+-2,400,000-00 
Part of money in the mint............... i ee 500,000-09 
Total...tecail. cael 32,101,64497 

From balance on the 81st December 1838, 
(Oe |... acs. aes eee eee 34,866,987-33 
Deduct total unavailable as above....... onal 32,101,64497 
Available balance remaining ..........ssee00006. 2,765,34296 


January 184] esti. 
mated at one million and a half of dollars. 

The article entitled “ deposits with the states” is the sur- 
plus revenue that was distributed among the several states, 
The United States are entirely free from the grievance of 
internal taxes, the public revenuc being wholly derived 
from the customs and the sale of public lands. The post- 
office merely defrays its own expense. 

Besides the public debt of the United States, several states 
of the Union have incurred debts for money laid out on rail 
roads, canals, banking schemes, and public institutions of 
every description. In 1835 these debts were estimated at 
sixty millions of dollars; and they have since been greatly 
increased. Of the amount raised from 1835 to 1838, about 
forty millions of dollars were appropriated to the establish- 
ment of banks, and about sixty-eight millions to works of 
internal improvement. In many cases the funds have been 
judiciously laid out, and will make a suitable return ;! but in 
other cases they will not yield a revenue sufficient for the 
repairs of the canals or railroads on which they have been 
expended, and for the payment of interest. When thereare 
no adequate auxiliary funds, taxation must be resorted to 
for upholding the credit of the state. The Pennsylvania 
legislature has already agreed to the imposition of taxes, if 
no adcquate funds accrue from other sources; and it is not 
doubted that all the other states will follow this example, 
and join in upholding the credit of the state bonds, which 
now form an article of traffic in the money markets of 
Europe. The following table, taken from the American 
Almanac for 1840, contains an account of the total amount 
of stock issued and authorized to be issucd by each of the 
eighteen states where this node of raising money has been 
resorted to. It is partly founded on the Annual Report for 
1339, of the comptroller appointed under the general bank- 
ing law passed in 1838, to inquire into the amount of the 
public debt in all the states, which was stated in that Re- 
port at 123,703,750 dollars, and partly on information de- 
rived from the state laws, which have been carefully ex- 
amined, though it is probable that the aggregate amount 
of stock authorized by all the states is even greater than 
the amount stated in the table. 


eee ® 
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See Trotter’s Observations on the Fi 


nancial Position and Credit of the States of the North American Union, chap. viii. 
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S. Sttonentof the Amount of Stocks and Bonds issued, and authorized bi y Statute to be issued, by the several States named States. 


* below, giving the Year in which each State commenced i assuing Stock, the object for which it was issued, and the Rate 
of Interest. 


Year. For what object issued. 


et 


Per Cent. |Amount for each object. 


Total, 


ae ee 


—— 


Dollars. Dollars, 
f Insane Hospitals, Primary Schools, 
BMG Gl c= -sc se eceee : 1830 Bounty on Wheat, and General 5, 53, & 6 554,976-00 554,976:00 
| Tpendit ares... 6ss.s000,..esgn ens 
Massachusetts...| 1837 Loaits Go WRailroads.............c0sce00e0e. 5 4,290,000-00 4,290,000-00 
gar Oe ee ee 6 548,009°00 |) 
. Calta, 2... 0... 5 11,968,674-41 || 
Lent to Hudson and Delaward Canal 5 800,009-00 
New York.....00 1823 Loans to Railroads.............c000eses- | 4485 3,787,700 -00 | 18,262,406°84 
To River Navigation............06...0000 5 10,000-00 | 
General Pund Debt... ..06..-.ccc0.cc00. 5 586,532°43 
PRGUOT MOBO a oo hc ois e oxaysivdo sscacceaneee 5 561,500-00 | J 
Tere ve 6. osc cstaninessseosccvcess. 5 16,576,527 -00 
; So a a sere i) 4,964,484:00 ms 
Pennsylvania...) 1821 . Turnpikes and Bridges a. 5 2,595,992-00 27,306,790:00 
We SPO METC GUS: 000.65 .- «.0 0. nnanvien 5 3,166,787 00 
( Medical University... ACMI =. 5 ee enone 5 30,000°00 |} 
Penitentiary... DeMestelg- are « seiiieies ec i) 97,947 °30 
Tobacco Inspection... > Coto SERENE Anh ApeeEe 5 78,000-00 
Maryland....... 2 ocr ge Oy Tet: ae rr 5&6 5,500,000-00 11,492,980-73 
Canals. Serpe cooddoces|| | auea © 5,700,000:00 |; 
et Monument... oes « stress 5 10,000°00 || 
Pixpense of PIO 0.0... ........ ccc cue cee 5 77,033°43 |J 
Por Canals and River Navigation... 5, 53, & 6 3,835,350°00 |) 
MURAI Odesplcgsiiios IE ss... .seceeand ae 2,128,900-00 || 
NAP URIB:...0..+.. 1820 .. Turnpikes... sje ee es 354,800°00 f 6,662,089-00 
He . Revolutionary ee 6 24,039-00 
(.... Wer Weotor 1eid...”..........0 7 319,000°00 | J 
r { Public Improve ments...........csesseees 5 & 6 1,550.000.00 | 
jaro Mirs Matidbl phe. 000!..)..........., 6 10,000-00 
South Carolina..| 1820 | 4 Cincinnati and Charleston , ceanae 5 2,000,000-00 | [ 5,753,770°12 
ree re-build Charleston.. ney. 5 2,000,000-00 
Revolutionary Debt.....csesssceees 3 193,770-12 |J 
Alabaana nn] Loes | FOF Rarowkorccccncy | Rebpeonee | 32.8%.00-00 
For Banking... 5 22,950,000-00 
Fea ileal writen... ...... 50.05 : 6 500,000-00 
a Mew, Orleans Draining Company...... 5 50,000-00 cymes : 
Louibiana:......., 1624 Heirs of Jetferson... “ ater « i oo 6 10,000-00 23,730,000°00 
Charity Spal. iss tae sates. « ar saletaaet 5 125,000°00 |; 
| State House.. it Seren 5 100,000-:00 | J 
ie Da 5 : 3,000,000-00 } 
' " Turnp Se a 5&6 118,166-66 oe 
; Tennessee........ 1833 Railroads a ORM PIMOS IS, ..0000.0.0- 5 3,730,000°00 f 7,148,166-66 
( Tamipnowing WRiversiee.ii.c......00.ce0 die 5 300,000.00 {J 
Baya Gs petceaassn sidan « os0r¥ ania Gi) 2,000,000-00 | 
er. Improving Rivers by Locks, &e. 5 2,619,000-00 : 
Kentucky........ ape ie ion _ Emproving it Macadam Roads. i) 2,400,000-00 7,369,000-00 
i er 5 350,000-00 |J 
ies sccces... 1825 | For Canals... oc Hy. 6 6,101,000-00 | — 6,101,000-00 
For or Banking... Sai. cisteas| Of | seaearanaep © 
ay fe ei eM aiepsarewawaateiias « «asian SES 5 6,700,000-00 | 
Indiana...........[ 1832 . Railroads... ATERDRES So ce cagcoote Anes 5 2,600,000-00 11,890,000-00 
... Macadam ‘Turnpikes.. Dees cnseraninsrtt 4 1,150,000-00 | 
. lL... River gh aes nooo nepbameaacanesre Al 5 50,000-00 | J 
i} = or Banking... > ee 6 3,000,000 00 | 
Railroadss.. cvs. OE: I. 6 7,400,000.00 
; BUTANGHS «4.02.40 1831 » Canals...... a ee ee 6 500,000-00 | 11,600,000-00 
. Payment of State Debt............ 6 100,000-00 | | 
. River Av igaigi EE isa. estar 6 600,000-00 | J 
Missouri.......... 1837 ¥or Banking... DME cn vance ess vee 3 2,500,060-00 2,500,000-00 
; i seasons 1831 For Banking...... Meme ccr tess Metccccun 5 7,000,000:09 7,000,000-00 
Arkansas... 1836 | For Banking... Bi es. ed 3,000,000.00 3,000,000-00 
( Controversy with Onde... ered eee 100,000-00 
hati Internal Improvements,...........se000 6 5,000,000 00 | 
Michigan....... . 1836 Lent to Railroads....... ee 6 120,000°00 $ 5,340,000-00 
bale Pemifentiarry.......cccoecoces overs soe 20,000-00 | 
University.,............. sBb oppo bootitenc 100,000-00 2) 
A 5 
. If to the above be added the amount deposited by the United States in the treasuries of the 
Re MMM CMTE. ecce sc 0sii.. cack tan snesnecaseess ous seuvottvensesesastspvess..,.sseee..., 
It makes the aggregate debt ofall the states, existing and authorized... seein: Ag 
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The free spirit of the Amcricans, and still more their par- 


States. simonious habits in public matters, make them averse to 


- the existence of a large standing army. 


Army. 


In this, as in some 
their opposition to the practice of 

There is no danger to liberty in 
which is collected from 
deeply imbued from the 


other things, they carry 
European states too far. 
a free state from a standing army 
the great body of the people, 
highest to the lowest rank with the spirit of freedom, and 
in all respects a most unfit instrument of tyrants. In Great 
Britain, the old constitutional jealousy of a standing army 
has been long exploded ; and there is even less reason for 
jealousy on this subject in the democratical states of Ame- 
rica ; besides, that regular troops can be effectually opposed 
only by regular troops; and, in the present condition of the 
world, the state which denudes itself of efficient defensive 
weapons may be said to court disaster and disgrace. ‘To 
supply the want of a small number of regular troops by 
masses of raw militia six times as numerous, who leave their 
homes under great personal and pecuniary sacrifices, is not 
economy, but the reverse; to say nothing of the certain 
defeat and disgrace to which such a force is subjected in its 
conflicts with a veteran enemy, and the humiliations which 
these produce to national feeling. After the close of the 
late war, the Congress, by act of 3d March 1815, fixed the 
strength of the regular army at 9980 mcn ; but it was after- 
wards reduced, and its actual strength, as reported to Con- 
gress in March 1822, was, 


Engineers..........++ eieraainccrle oe ee eee 
Four regiments of artillery........ss+sseeee oes 1977 
Seven regiments of infantry........-.serereees 3367 
Ordnance men........... > eee at eee 53 

5420 


It has however been again increased, and the following 
is the general return, as stated by the adjutant-general, No- 
vember 1838. 


General staff. ...... er ae ee Di 
Medical department.......ccecreeree 83 
Pay department.......eesereceree sees Pe See. ; 9 
Purchasing department...........+- RS <3 a 3 
Corps of ENginee’s.........seserererereeeeerees . 43 
Topographical enginecrs.......... seers 36 
Ordnance department.........--.seeeeree id. £323 
Two regiments of dragoons........-.+e+++e0 1,498 
Four regiments of artillery.........+:.++e00- 3,020 


Eight regiments of infantry.............0012 7,496 


Total... 4. -cipsssuemcmmgaees's =». >» c. +. gel 2joee 


The army is distributed at about fifty posts and places 
along the sea-coast and inland frontier. The pay of a 
colonel of infantry is seventy-five dollars (L.16. 10s.) per 
month, and six rations a day ; of a captain, forty dollars and 
three rations; of a first lieutenant, thirty dollars and three 
rations; of a sergeant, eight dollars and one ration; of a 
private, five dollars and one ration. The Americans have 
a well-conducted military academy at West Point, on tlie 
Hudson, where 230 cadets, betwecn the ages of fourteen 
and twenty-one, arc instructed in the branches of knowledge 
necessary to form engineers. The period of service is five 
years, and the expense for each pupil is about 500 dollars 
per annum. But the chief military forec of the United 
States is the militia, consisting properly of all the males 
between eighteen and forty-five, but always less or more 
deficient. A return made to Congress in February 1839 
makes the number amount to 1,350,805. When called out 
to the field they have the same allowances as the regular 
army, and their period of service is limited to six months. 


1 Warden, iii, 402, &e. Niles’s Register, 16th and 30th March 1822 ; and American Papers. 
2 G bon’s Decline and Fall of the Roman Empire, chap. vii. 
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The American militia are under the charge of the 
vernments. They generally if not universally el, 
own officers, and are said to be very indifferenth 
ciplined.? is 

The naval branch of the service became extremely popu- x 
lar, from the exploits which it performed during the last war. _ 
and in 1816 Congress appropriated a million of dollars for 
eiglit years to increase the navy. The grant was after. 
wards reduced to 500,000 dollars, and continued till 189% 
The following statement is given of the strength of the 
navy in August 1839. 


Guns. 4 
Ships of the line 3 74 Frigates....... cme i 
7 80 14 44 
] 120 i ee 
l] 7 
Sloops of war.......+++ 20 Schooners...........000.. § 
Bt 256: «00. «emt wseuee 4 Steam ships (small),... 2 


The expense of the naval service in 1837 was 6,854,059 
dollars; and in the first three quarters of the year 1838 it 
was 4,325,563 dollars. 

The navy is managed by a board of three commissioners 
and a secretary. A small tax of twenty cents per month 
is paid by all officers and seamen, both in the navy and mer- 
chant service, for the relief of sick and disabled mariners, 
part of whom are lodged in hospitals. 

The great distinction of the Amcrican government is, Gos 
that the first magistrate is chosen by the people, solely on me 
account of his fitness for the office. In an hereditary mo- 
narchy, the same office descends from father to son, withont 
regard to fitness. He who is in the line of succession ob- 
tains the throne, though he may be a minor or an infant, or 
however otherwise unfit for its great duties. This distine- 
tion of birth has been adopted in all the modern kingdoms 
of Europe, as the best security against rival claims, and the 
danger of a disputed succession. ‘The illustrious historian of 
Rome observes, that of “all the various formsof government 
which have prevailed in the world, an hereditary monarchy 
seems to present the fairest scope for ridicules” a nation 
being handed down like a drove of cattle to an infant son, 
and the “bravest warriors and wisest statesmen” approach- 
ing the royal cradle with bended knees and protestations 
of inviolable fidelity. Still, however, he adds, that though 
“ satire and declamation may paint thesc obvious topics iD 
the most dazzling colours, our serious thoughts will respect 
auseful prejudice, which establishes a rule of succession in- 
dependent of the passions of mankind....In the cool shade 
of retirement,” he continues, “we may easily devise imag!- 
nary forms of government, in which the sceptre shall be 
constantly bestowed on the most worthy, by the free and 
incorrupt suffrage of the whole community. Experience 
overturns these airy fabrics, and teaches us that, ina large 
society, the election of a monarch can never devolve to the 
wisest or to the most numerous part of the people.” The 
truth of these eloquent observations, and their agreement 
with all previous experience, could not have been ques: 
tioned at the time the historian wrote. The ancient de- 
mocracies of Greece and Rome presented one continit 
scene of violence and disorder; they were bold but rude 
sketches of civil freedom, and they shine as meteors!” the 
page of history; but the proper materials were wanting : 
the nice machinery of a popular government. The peopt 
were fierce and ignorant ; they would not submit to the cu" 
of the law; and those rude constitutions, loosely held a 
gether, perished amid the popular conflicts to which eo 
gave rise. During the elective monarchy of Rome whic 


UNITED 


a cceeded, how often was the crown the prize of successful 
) plence: Nor can the remark of the Roman historian, that 
=" “0 the firm establishment of this idea (namely, the here- 
cary principle), we owe the peaceful succession and mild 
,ministration of European monarchies,” well bc questioned, 
| the face of our own experience twice during the last cen- 
{-y, ofa disputed succession to the crown, and two civil wars 

i Great Britain. 

opular election, however, if it lead to faction and disorder, 
yver fails to insure an able government, as the hereditary 
ynciple is as certainly a source of weakness. When the 
pple have a free choice, they will always prefer merit to 
merit; capacity for service becomes in this manner a 
j sport to honour and distinction, and ability is secured 
{ the business of the state. The great men who ruled in 
(eece and Rome almost invariably justified the choice of 
t: people; their genius shone alike in war and policy, and 
t: conquest of the world attested the wisdom of their 
cincils. Still, if the elective principle, an ever-living 
suree though it be of cnergy, give rise to violence and dis- 

cer, it must be sacrificed to peace, the greatest of all bless- 

i's. We cannot make use of an agency, however power- 
f which we cannot control. But in Ameriea they had 
n choice; they could not possibly have established a 
heditary government, and hence they were driven upon 
ti critical experiment of a republic. That experiment 
lvever has succeeded. The great political principle of 
poular election has been found to be compatible with 
aithe great ends of government; and the election of a 
sireme ruler takes place every four ycars, without the least 
djurbance. The system therefore no longer answers to 
ih description of the Roman historian; it is net an imagi- 
ny form of government, an airy fabric which experience 
oirthrows; it has been sanctioned by experience, and 
hi been found to combine liberty and every civil right with 
gid order and peace, while it admits no principle that 
ci impair the native vigour of a purc democracy. 

“he legislative power is vested in a Congress, consisting 
oi, Senate and a House of Representatives. The senate is 
ciiposed of two members from each state, cliosen for six 
yrs, by the respective state legislatures, and the seats of 
0) third are vacated every two years. A senator must 
iithirty years of age, an inhabitant of the state for which 
liis chosen, and he must have been a citizen of the Unit- 
e*States for nine years. The members of the House of 
horesentatives are chosen every second year, bythe people, 
ithe proportion of one for every 40,000 inhabitants, exclud- 
in’ the Indians, and two fifths of the people of colour. The 
¢>tors being the same as for the most numerous branch 
othe state legislature, the right of suffrage may be de- 
s'bed as universal. A representative must be an inhabit- 
ui of the state for which he is chosen, twenty-five ycar's 
88 and he must have been seven years a citizen of the 


bey, Oth oe something that is common to many 
t 


gs; or it is one thing belonging to many or all things. 
JNIVERSALS. See Merapnysics. 
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United States. 
rence of both houses. When that is obtained, it is pre- 
sented to the president, who, if he approves, signs it; if not, 
he returns it, with his objections, for the reconsideration of 
Congress, and it cannot in that case become a law without 
the concurrence of two thirds of the members. The execu- 
tive power is vested in a President, who is elected for four 
years, by a number of electors chosen for the purpose by 
the people, distinct from the senators and representatives 
whom each state sends to Congress, but equal to them in num- 
ber. The president must be a native citizen of the United 
States, and not under thirty-five years of age. His salary 
is 25,000 dollars (L.5500) per annum, 

The Congress has power to impose taxes and duties to 
pay the debts and provide for the defence of the republic; 
to borrow money; to regulate commerce; to establish uni- 
form laws of bankruptcy and naturalization ; to coin money, 
and fix the standard of weights and measures; to establish 
post-offices ; to constitute tribunals; to declare war, raise 
and support an army and navy; to call out the militia, 
and to provide for organizing, arming, and disciplining it. 
The president is commander-in-chiet of the army, navy, 
and the militia, when in active service. By and with the 
advice of the senate (two thirds concurring), he makes 
treaties, and nominates ambassadors, ministers, consuls, and 
judges. 

The federal judiciary consists of the Supreme Court 
(formed of a chief judge and six associate judges), which 
sits at Washington, and a District Court in each state, in 
whieh one judge sits. The chief justice has 4000 dollars a 
year, an associate judge 3500, and a district judge from 800 
to 2000. The supreme court, deriving its authority from 
the constitution, is not bound by the proceedings of the 
legislature farther than they are consistent with that charter. 
It has, accordingly, set aside several acts of the state legis- 
latures, and even of Congress itself, on the ground that they 
contravened an express provision of the constitution, by 
annulling or impairing the validity of contracts. The laws 
of the United States are substantially the same with the 
laws of England, but differently modified in each state by 
causes springing out of the physical, moral, and political 
situation of the people. 

There is no national church in the United States; each 
congregation pays its own minister, and each sect regulates 
its own concerns. Notwithstanding this, wherever the po- 
pulation is dense, the means of religious instruction are as 
ample as in any country in Europe. It is computed that 
there are above 8000 churches, or religious societies, of 
which about 3000 belong to the Baptists, 2000 to the Me- 
thodists, 1200 to the Congregationalists, 900 to the Pres- 
byterians, 600 to the Episcopalians, and a small number to 
the Catholics, Dutch Lutherans, Universalists, and other 
sects. 


UNIVERSE, a collective name, signifying the whole 
world; or the assemblage of heaven and earth, with all 
that they contain. Sce AsTRONoMY and GroGRaPHy. 
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No Jaw can be passed without the concur- United 


States. 
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called a college, is merely a university, and has nothin in Int |, 
common with the English meaning of the term college a “ed 
the colleges at St Andrews, Glasgow, and Aberdeen, are cor. hw! 


Introduc- UNIVERSITIES AND SCHOOLS. 
tion. 


—\— = Tue subject of this article may be conveniently divided 


into two parts; the first embracing Universities, and the 
second Schools. In treating of the former, it has been 
deemed the most satisfactory method to present a view of 
some of the oldest and most celebrated of the continental 
universities, and to subjoin a short account of the origin, 
progress, and present condition of those of Great Britain 
and Ireland. An opportunity will thus be afforded of view- 
ing the higher education in its infancy, of observing the 
improvements which have at various times been introduced, 
and of forming an estimate of it after it has been in opera- 
tion for nearly seven centuries. The space to which we are 
necessarily restricted prevents us from doing more than 
stating the principal facts: the subject, if treated in detail, 
would extend much beyond the limits within which it must 
be comprised in a work like this. 


PART 1.—UNIVERSITIES. 


University (Universitas) has been defined “ a univer- 
sal school, in which are taught all branches of learning, or 
the four faculties of Theology, Law, Medicine, and the 
Arts, and in which degrees are conferred in these faculties.” 
This we belicve to bc the meaning most commonly attach- 
ed to the word university; and as it is palpably incorrect, 
it will be necessary for us to endeavour to point out its true 
signification. Like many other terms of extensive applica- 
tion, it has undergone various modifications of meaning, till 
its origin and primary use secm to have been utterly for- 
gotten. By the nations of modern Europe, it has been ap- 
plied to the highest seminaries of learning in their respec- 
tive countries, whether these embraced “ the whole circle 
ot the sciences,” or were limited to one or two faculties; 
and we accordingly find that the idea attached to the word 
varies in extent and comprehensiveness with the institution 
to which it is applied. Those who have formed their notion 
of the word mercly from the English universitics, commonly 
suppose that a university “ neccssarily means a collection 
and union of colleges; that it is a great corporation, embo- 
dying in one the smaller and subordinate collegiate bodies.” 
The author of “ A Reply to the Calumnies of the Edin- 
burgh Review,”! asserts that “ the university of Oxford is 
not a national foundation. It is a congerics of foundations, 
originating, some in royal munificence, but more in private 
piety and bounty. They are moulded, indeed, into one 
corporation; but each one of our twenty colleges is a cor- 
poration by itself.” The inaccuracy of this opinion will 
appear from our account of that distinguished seminary. It 
is indeed sufficiently refuted by the fact, that many uni- 
versities exist in which there are no colleges. This is the 
case with most of the German universities ;? and in the 
Scotish universities there are no foundations which bear any 
resemblance to the English colleges. Edinburgh, though 


1 Commonly ascribed to Dr Copleston, late provost of Oriel College, Oxford, and now bishop of Llandaff. Oxford, 1810, 8vo. 
3 Malden on the Origin of Universities, pp. 11 


2 Edinburgh Review, No. 106, p. 403. 
5 History of the Church, p. 469. 


7 Edin. Rev. No, 121, p. 218. Malden, p. 5. 


8 The oldest word for an unexclusive institution of higher education, ; on i 
The latter term, like universitas, did not mean originally that all was taught 


thirteenth centuries, and retained in those which followed. 


that what was taught, was taught to all; “ generalitas ad universitatem on pertinet scientiarum, sed ad publicam causam docendi. 
Tholosani De Republica lib. xviii. c. i. sect. 87, as quoted in Edin, Rev. No. 121, p- Paw ie 

9 The substance of this account of the word university is taken from an elaborate article in the Edinburgh Revie P 
and 217. ‘To this article, and to two others apparently from the same pen, we have been largely indebted in compiling the followin 


Bulei Historia Universitatis Parisiensis, i. 275. 


porations chiefly endowed for the principals and professors 
and not for the students. ‘Trinity College, Dublin, is a col. 
lege with the privileges of a university, possessing however a 
munificent endowment for the provost, fellows, and scholars, _ 
It is important, besides, to bear in mind, that the univers. 
ties of Oxford and Cambridge existed before a sinele col. 
lege was endowed; and that the universities would co 
tinue to exist, with all their rights and privileges unimpaired 
even if the property of all the colleges were confiscated, 
and their buildings levelled with the’ ground? Mote: 
error, that universities were so called because they professed 
to teach wniversal learning, though maintained by men of — 
such erudition as Mosheim,* ‘Tiraboschi, and Dr Wadding. 
ton,® and assented to by Mr Hallam,® is a mere quibble 
upon the word. The university of Paris, as well as Oxford 
and Cambridge, existed at first only in the faculty of arts! 
Salerno and Montpellier contained the single faculty of me- 
dicine ; and even Bologna was celebrated for 200 years a 
a school of law, before it contained any provision for lec- 
tures in theology. The teaching of the civil law was 
prohibited in Paris from 1220 till 1679; and other te- 
markable instances might easily be adduced, in which 
the study of particular facultics was forbidden in particu- 
lar universities. It is true that most of the modern uni- 
versities embrace the “ whole circle of learning,” as con- 
tained in the four faculties of the arts, theology, law, and 
physic; but this was not the case in the twelfth century, 
when the term universities was first applied to academical 
institutions. 
University, in its proper and original meaning, denotes 
the whole members of an incorporated body of persons, 
teaching and learning one or more departments of know- 
ledge. he word universitas, in the technical language of 
the civil law, was used to signify a plurality of persons as- 
sociated for a continued purpose, and may be inadequately 
rendered by society, company, corporation. In the language ” 
of the middle ages, it was applied either loosely to any un- 
derstood class of persons, or strictly to the members of a 
municipal incorporation, or the members of a general studys 
In this application, it was used to denote either the whole 
body of teachers and learners, or the whole body of learners, 
or the whole body of teachers and learners divided cither 
by faculty, or by country, or both together; its meaning 
being determined by the words with whieh it was con 
nected. In the fourteenth century, the terms magistrorum 
et scholarium, and the like, which had hitherto been jome 
with wniversitas, were discontinued, and the word came to 
be used simply by itself, or in combination with studium, 
studium generale ;9 as universitas studi Oxoniensis, £4" 
siensis, &c. In ecclesiastical language, the term Was" © 
quently applied to a number of churches united under ae 
superintendence of one archdcacon, and to the college ° 
canons in acathedral. It is thus used of the body of ca 


and 12. 4 Cent. XIE p. it chap. | 
6 Introduction to the Literature of Europe, i. 20, note 
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was studium and studium generale ; terms employed in the twelfth an | 
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~- ns of the church of Pisa, in a papal rescript of the 
var 688 ;! and from such a body the transition was easy to 
se masters and scholars of a seminary of education.? 

The period when universities were first established, can- 
at be precisely ascertained. Previously to the age of 
harlemagne, Europe had sunk into the grossest barbarism, 
\ consequence of the migrations of the northern and east- 
n tribes, and the devastating wars which followed in thcir 
iin. This monarch merits the praise of having zealously 
_deavoured to promote the cultivation of literature and 
‘ience throughout his vast empire. At his accession, we 
ie assured that no means of cducation existed in his domi- 
1ns; and in order to restore in some degree the spirit of 
|ters, he was compelled to invite strangcrs from countries 
‘ere learning was not so thoroughly extinguished.- Among 
jose who repaired to his court, were Alcuin of England, Cle- 
vat of Ireland, and Theodulf of Germany, men whose zcal 
1s not inferior to that of the enlightened monarch. With 
12 help of these, he established schools in different cities of 
Lk empire ; and all the power and influence of the court were 

ployed in forwarding his patriotic endeavours to diffuse 
ne portion of education among his subjects. 

By an imperial enactment, it was ordained that the 
thops should ercct schools contiguous to their churches, 
vile the monks were enjoined to establish them in their 
rnasteries ;* and the imperial court, as it moved from 
j ce to place, watched and rewarded the progress of science 
vall the seminaries of the empire The impulse thus 
gen to literature, though checked by the sloth and igno- 
rice of the monks and canons of the tenth century, was 
rer altogether destroyed: the cathedral and monastic 
s ools afforded the means of education, such as it was, to 
t» young men who were destined for the church; and 
«ing the two succeeding centuries, “ what learning there 
v5, and what scientific men there were, were contained in, 
al proceeded from their walls.”6 By degrees, the light 
escience, which had been so long obscured, began to 
$ne more brightly ; teachers, whose genius and erudition 
eibled them to overstep the narrow circle to which they 
1] themselves been restricted, arose in various places ; 
al wherever an Anselin or an Abelard opened his school, 
lectures were attcnded by crowds of admiring listeners. 

success of one tcacher invited others to the same field 
!abour, and the large numbers of scholars who frequent- 
he auditory of an admired expounder of some new or 
purite question of scholastic logic or divinity, afforded 
aple room for the exertion of thcir talents and ingenuity. 
Iwas in this manner that particular schools obtained a 
Pmanent celebrity, and that those associations of teachers 
ye formed, which were aftcrwards recognised by the civil 
a ecclesiastical power, and dignified with the name of 
Uiversities. 

‘The oldest universitics of Europe,” says Mr Malden,® 
*rung up in the twelfth century, and were formed by thes, 
lie pa enterprise of learned men, who undertook to de- 


public instruction to all who were desirous of hearing 
We 


i 


The first teachers soon found assistants and rivals : 
sents resorted in great numbers to the sources of know- 
e thus opened to them; and from this voluntary con- 
Clrse of teachers and learners, the schools arose, which 
r afterwards recognised as public bodies, and entitled 


Malden, p. 13. 
? . 
| Dyer’s Ilistory of the University of Cambridge, vol. i. p. 139. 


Petington’s Literary History of the Middle Ages, p. 153. 
Hallam’s Mid. Ages, ili, 529, Conringius, Dissert. i. sect. 45. 


| fullam’s Lit, of Europe, i. 19. Crevier, i. 3. 
onringius, Dissert. iii, sect. 17. Suppl. xlvi. 


“ Quas sola scilicet doctorum hominum studia coléntium docentiumque celebritas olim fecit.” i 
a 10 Hallam’s Introduction to the Literature of Europe, vol. i. p. 10. 
Mallar, ut sup., where reference is made to Crevier’s Histoire de !’Univ. de Paris, t. i. 13-75. 

18 Hallam’s Mid. Ages, ut supra. 


universities,® and which served as models for those which 
in later times, werc founded and established by public au- 
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thority. Some of the oldest universities had traditions of ———_- 


their foundation at a more remote period by royal or impe- 
rial authority, and these traditions might be nominally truc ; 
but as far as their real life, and power, and distinctive cha- 
racter are concerned, their origin was in fact spontaneous, 
and is to be ascribed to thc general excitement which per- 
vaded Europe in the twelfth century.” 

The oldest of the European universities were those of 
Paris and Bologna; the former for several centuries so ce- 
lebrated as a school of theology as to be designated the 
“ first school of the church,” and the latter equally famous 
for the study of Roman jurisprudence. Of these two semi- 
naries, as forming the models on which the other universi- 
ties which subsequently sprung up in various parts of 
Europe were established, it will be necessary for us to give 
a somewhiat detailed account. Omitting altogether the 
question of priority, we shall begin with the university of 
Paris, because we believe its claim to precedence on the 
ground of antiquity to be equally well founded with that of 
its rival, and because its form and constitution were in a 
great measure adopted by the founders of the two great 
English universities. 


UNIVERSITY OF PARIS. 


The commencement of this famous university is not re- 
corded.'? Tradition has assigned its origin to Charlemagne, 
and it is consequently referred to the beginning of the ninth 
century; but this opinion rests en no distinct evidence, and 
has been rejected by all recent writers who have examined 
the subject. Among the schools which the great emperor 
of the west established, it is doubtful whether we can reckon 
that of Paris; and though there are some traces of public 
instruction in that city about the end of the ninth century, 
it is not certain that we can assume it to be more ancient. 
For two hundred years more, it can only be said that some 
persons appear to have come to Paris for thc purposes of 
study ;"' but the history of the school is very obscure, and, 
according to Mr Hallam, “ it would be hard to prove an 
unbroken continuity, or at least a dependence and connex- 
ion of its professors.” From the beginning of the twelfth 
century, Paris became the resort of learned men, who at- 
tached themselves in some degrec to the existing schools, 
and infused new life into them by delivering public lectures 
on scholastic theology. One of these was William of 
Champeaux, who opened a school of logic in 1109, which 
is remarkable as the era from which alone the university 
can deduce the regular succession of its teachers.!2@ This 
celebrated dialectitian, whose fame attracted crowds of 
pupils, was eclipsed by his disciple, afterwards his rival and 
adversary, Peter Abelard, to whose brilliant and hardy 
genius the university appears to be indebted for its rapid 
advancement as a seminary of school-divinity.% One 
of Abelard’s pupils was Peter Lombard, afterwards arch- 
bishop of Paris, whose Liber Sententiarum, a digest of pro- 
positions extracted from the fathcrs, obtained the highest 
authority among the scholastic disputants. These and 
some other less distinguished preceptors first gave per- 
manency to the future university. 


i Oe ee a ee 


Dyer’s Privileges of the University of Cambridge, vol. i. p. 384. 


3 Hallam’s Europe during the Middle Ages, vol. iii. p. 520. 


Contingius de Antiquitatibus Academ. Dissertat. i. sect. 43, and iii. sect. 5, with the Supplements. 
§ Berington, p. 230. 


Henry’s History of Great Britain, vol. iii. p. 441, 
8 Origin of Universities, p. 2. 
Itterus de Gradibus Academicis, cap. iv. 


Berington’s Mid. Ages, p. 286. 
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The learning communicated in this ancient sehool, as in 


—~——" others of the same age, was eomprised in two courses, eall- 


ed the 7rivium and Quadrivium, terms employed from a 
very early agc! to denote the seven liberal arts or seiences. 
The first course comprehended grammar, logic, and rhetoric; 
the second, music, arithmetie, geometry, and astronomy. 
It may easily be imagined, that in the tenth and eleventh 
eenturies, the extent of learning comprehended under these 
seven heads was not very great; but small as it was, not 
many seholars proeeeded beyond the Trivium, and the 
student who mastered both courses was looked upon as a 
person of profound erudition, 


Qui tria, qui septem, qui omne scibile novit.? 


The university, as a corporate body, had as yet no ex- 
istenee; and the teachers, on whom its reputation rested, 
delivered their leetures in Paris and its neighbourhood, or 
wherever the prospect of success invited them. It con- 
sisted entirely of a eongeries of sehools, partly in eonnec- 
tion with the ehurches and monasteries, and partly formed 
by the eelebrity of literary adventurers. The number 
of these sehools in the middle of the twelfth century 
was great;? eneouragement produced masters, and able 
masters increased the number of scholars. The continu- 
ally increasing number of teachers and students rendered 
it expedient to establish in the university some form of go- 
vernment to maintain the regularity and discipline neees- 
sary to its permanent suceess; and it aecordingly appears 
to have been incorporated into a soeiety toward the end 
of the twelfth century.4 Matthew Paris informs us, that 
John de la Celle, elected abbot of St Albans in 1195, 
had studied at Paris, and had been elected into the com- 
pany or body of established teachers.? 

The antiquity of the different eomponent parts of the 
university is involved in great uneertainty. The faculty of 
arts, whieh is aeknowledged as the most aneient, appears 
to have existed at a very early period, and had assumed a re- 
gular form of self-government before the year L169. In this 
year Henry II. of England offered to refer the adjustment 
of his dispute with Beeket to the peers of Franee, the Gal- 
lican ehureh, or the provinces (nations) of the school of 
Paris.6 ‘The head or rector of the university is named in 
an ordinance of Philip Augustus in 1206; the procurators 
of the nations (procuratores nationum) in 1218; the taeulty 
of theology existed as a separate body in 1267; the facul- 
ties of the canon law and medicine in 1281 ; the rights of the 
ehancellor of Notre Dame were cxercised in 1169.7 The 
oldest public documents cxtant which have reference to 


! This division of the sciences is ascribed to St Augustin, and was certainly established early in the sixth century. Hallam’s Mid. Ages, 
iii, 521. The enumeration answered to the seven cardinal virtues, seven deadly sins, seven sacrainents, &c. and was comprehended in these 


memorial lines,— 


GRAM. loquitur; DIA. vera docet; RHET. verha colorat; 
MUS. canit; AR. numerat ; GEQ, 


But most of these sciences were scarcely taught at all. 


Gesehichte der Hohen Schuleu, ii. 339. 


Conringius, Suppl. xtvi, 
3 Bulei Hist. Un. Paris. ii. 10. 


5“ Flic in juventute scholarum Parisiensium frequentator assiduus, ad electoram consortium magistrorum meruit attingere: 


ilist. Un. Par. ii. 367. 
§ Bulei List. Un. Par. 11. 365; iii. 563. 


8 Savigny, Geschichte des Rémischen Rechts im Mittelalter, iii. 316, 317. 


° Itterus de Grad. Academ. cap. iv. sect. 22, 
10 Geschichte, iii, 818. It is addressed Scholaribus Paristensibus. 


Bulzi Hist. Un. Par. iii, pp. 25, 52, 60, 105. 
I Malden, p. 10. 


12 This ordinance was published in consequence of a quarrel between the students end the citizens headed by their provost, 1n oa 
foreign studeuts of eminence were killed. The masters presented their complaint to the king, demanded justice against the prove» 
his accoruplices, and even threatened, with their scholars, to leave the city. The provost was condemned to perpetual impriso 
provision was made for the future protection and safety of the students. Bulei Hist. Un. Par. iii, pp. 2 and 3. . 

15 Conringius, Dissert. vic sect. 12 and 15, who quotes the words of the original enactments, from Rebuffi Privilegia Universitatums 


The arithmetic, for instance, of Cassiodorus or Capella is nothing but a few defini- 
tions mingled with superstitious absurdities about the virtues of certain numbers and figures. 
Kastner, Geschichte der Mathematik, p. 8. 

2 'Phis barbarous verse was written in commendation of the learning of Alanus de Insulis, who was one of the most famous scholars of bis 
time, and who, according to Du Boulay, taught theology in Paris in the latter part of the twelfth century. Bulzi Hist. Un. Pan ii, 482, &@ 


A amt 10d, 
The same name is given to it by Rigord, in his history of that per 
and is assumed by that learned body in a public deed, a. p. 1221. Rigordi Iist. p, 208. 


the Parisian school are two decrees of Pope Alexands 
IIL, the first in 1180, directed against the practice, which 
had been introdueed by the ehaneellor, of exacting fees 
lieenses to teach ; and the seeond, of nearly the same date 
relieving Peter Comestor, who was then chancellor, from 
this prohibition. The praetice of reeeiving fees Seems 
to have been revived; for when Innocent III. in 1215 

his legate Robert de Courgon, regulated the institutions of 
the university, he found it neeessary to renew the ordi. 
nance that nothing should be given to the ehancellor for 
granting lieenses.? This ordinanee, aceording to Savigny,” 
is remarkable as being the first in whieh the term univer. 
sity (wniversitas) is applied to the sehool of Paris; thereby 
implying the recognition and sanetion of the university by 
the papal see, a sanction which was especially valuable, 
and even indispensable to its continued existence, when 
theology had become its leading study and its distingnish. 
ing characteristie.' Pope Nieholas LV., towards the end 
of the thirteenth century, conferred upon the university the 
additional privilege that the doetors who were there ap- 
proved should everywhere have the power of teaching, lec- 
turing, and direeting schools (docendi, legendi, regendi), 
and should enjoy the privileges and rank of doctors through- 
out Christendom. Philip Augustus, by his ordinance of 
1200,'? granted to the university exemption from the ordi- 
nary tribunals, even from those of the church; prohibited 
the eitizens, under the severest penaltics, from molesting 
the students ; and in the few eases in which the magistrates 
of the eity werc allowed to interfere, they were obliged to 
deliver over the culprit to his academical superiors. The 
person of the rector of the schools was declared to be sa- 
ered; and the provost of the city, immediately after his 
instalment, was required to wait on the masters and scholars 
in full assembly, and in their presence solemnly swear 
that he would carefully observe and fulfil the designs of 
the ordinance. This ceremony eontinued to be observed 
till 1592. The example of Philip was followed by the 
kings of France during the two sueeeeding centuries, by 
whom the privileges and immunities of the university were 
still further inereased. By various regal enactments, the 
masters and scholars werc exempted from all taxes imposed 
to defray the expenses of war, the king’s eourt, family, re 
presentatives, or offieers ; from all eustoms, taxes, ot pet- 
sonal burdens; were declared not liable to arrest, or to stl- 
zure or sequestration of goods ; and were specially exempted 
from being summoned out of Paris in any legal process 
The popes were not less active in its support. By a letter 
of Innoeent 1V., it was provided that no one should pro- 


ponderat; AST. colit astra, 


Hallam’s Lit. of Europe, i. 4. Meiners’ 


‘Ibid. H. 491, 


7 Ibid. iii 563; Crevier, vii, 162. 
Buleei Hist. Un. Par. ii. 370. 


: 3 : jum 
“ Nos universitas magistrorum et scholarium, 


ment; ane 


ict, against the university, or any of its members, with- 
it the special license of the apostolic see ; and that, if pro- 
iulgated, it should be null and void.' 
‘The university of Paris, being thus recognised by the 
pe, and encouraged by the fostering care of the kings of 
ance, soon became the most distinguished seminary of 
juming in Europe, and students resorted to it with an 
igerness for instruction which may well astonish those 
uo reflect how little of what we now deem useful could 
imparted. A more systematic course of study was in- 
lace theology and the arts ceased to be the only ob- 
jits of interest; medicine began to assume the form of a 
gence; and the canon law, under the special patronage of 
t> church, took its place as a new branch of jurisprudence. 
"ie study of the civil law was introduced in the twelfth 
¢atury, soon after its revival at Bologna, but was prohi- 
lied by Pope Honorius in 1220; a prohibition which In- 
yeent [V. endeavoured to extend to the whole of France, 
gland, Scotland, and Hungary.? Some attempts were 
ijde to revive it under the authority of the parliament of 
is in 1568; but the prohibition was renewed, and the 
viversity was not finally relieved from it till the year 1679.° 
‘ye number of students in the twelfth century nearly 
éialled that of the citizens, and included individuals from 
e2ry part of Christendom. At the death of Charles VII. 
1/1453, it amounted to 25,000; and when Joseph Scaliger 
w3 a student, it had reached 30,000.4 
aving thus traced the university of Paris from its ori- 
to its full establishment, we shall now give a short ana- 
lis of its constitution in the thirteenth and fourteenth 
cituries. The most ancient part of the university was 
t) faculty® of arts or philosophy, which is believed to have 
lit a special connection with the church of St Geneviéve, 
a probably originated in the school attached to that 
rch. The faculty was divided into four nations: 1. 
French nation, including the French, Italians, Span- 
ils, Greeks, &c.; 2. the nation of Picardy, which in- 
dded the students from the north-east of France, and 
a) the Netherlands; 3. the nation of Normandy, co:a- 
thending those from the west; 4. the English nation 
(ter 1480, called the German nation), which, besides 
students from the provinces subject to the English, as 
jctou, Guienne, &c., included the English, Scotish, Irish, 
Hes, Germans, &c. In these nations were enrolled the 
i fessors and students from the respective districts, with- 
@ any distinction arising from the departments of learning 
which they were devoted.6 This division, as we have 
a ady seen, existed in 1169 ; and there is a concordat of 
t four nations respecting the election of a rector in the 
yt 1206, which proves that, at that time, their privileges 
We 1ecognised and acted upon.’ Each nation formed an 
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The term faculty, in all the older universities, denoted the body of teachers or graduates, who, 
ry department of knowledge, of examining and admitting candidates for degrees into their body, had also the right of making statutes, 
d employing a seal, and performing all the offices of a privileged corporation. 
of the teachers alone, but in the Italian universities it was composed of the teachers and students together. Savigny, Geschichte, iii. 141, 


Conringius, Dissert. v. sect. 15. 


“ital - They issued the decree which shut up the schools till redress was obtained from the king, for the insults 
PA Sustained by their body from the provost and citizens of Paris. 


e exclusion of fit and able teachers, as well as for the purpose of extorting a high price for livense to teach. 


UNIVERSITIES. 


; Igate a sentence of excommunication, suspension, or in- independent body, had its own patron, church, place of Paris. 


meeting, academical buildings, great and small seal, &c.,5—~—” 


and managed exclusively its own affairs. At the head of 
each was a procurator, elected from their own number, 
whose duty it was to defend the rights and privileges of the 
nation, to convene and preside in its meetings, swear in 
new office-bearers and new members, and to see that all 
the acts and statutes were duly observed. The four pro- 
curators, with the rector, originally constituted the ordinary 
council of the university, in which its general government 
and legislation were vested. Their power extended even 
to the infliction of corporal punishment, some examples 
of which are mentioned as early as 1200, and in the 
fifteenth century they were not infrequent. They had 
a common seal, and as a corporate body were represent- 
ed by the rector.2 Each nation was divided into pro- 
vinces, and each province into dioceses. The names of 
the members of each province were enrolled in a register ; 
and at their head was a dean, chosen by themselves. The 
deans formed the ordinary council of the procurator, and 
their assent was necessary in every undertaking of impor- 
tance.!? 

In all the old universities, the chancellor was the foun- 
tain of honour, the officer by whose authority degrees were 
conferred; and this dignity brought along with it consi- 
derable power. Each bishop appointed a chancellor within 
his own diocese, whose office it was to preside in the 
bishop’s court, and generally to maintain and exercise jus- 
tice within the episcopal territory. After the full estab- 
lishment of monasteries, the abbots claimed the same 
power, and created chancellors with similar authority. It 
belonged to the bishop and his chancellor to grant licenses 
to teach within his own diocese ; and the same power was 
claimed and exercised by the abbot and his chancellor 
within the territory of the abbey." When the university 
was placed in an episcopal city, the bishop of the diocese 
was very often the chancellor; and if not the bishop, some 
other ecclesiastical dignitary. The university of Paris be- 
ing situate partly within the diocese of Paris, and partly 
within the abbey lands of St Geneviéve, the power of grant- 
ing license to students and masters was claimed by both. 
These chancellors were appointed, the one by his bishop, 
and the other by his abbot: the right of the latter extend- 
ed to granting degrees in the arts only; that of the former 
to degrees in theology, law, and medicine. The chancellor 
of the church of St Geneviéve was always the chancellor of 
the faculty of arts, though the bishop of Paris was the chan- 
cellor of the other three faculties, and was considered as the 
chancellor of the university at large. They chose their own 
deputies or vice-chancellors, appointed annual examiners 
of candidates for degrees, but had no power to interfere in 
the internal government of the university.!* 


I i nee ee 
Colon. Agripp. 1602. 

Conringius, Dissert. ili. sect. 18. 

To the cause of this prohibition it is unnecessary to advert. 

» and too much alive to their own interests, not to perceive that the authority delegated to the civil magistrate by the civil law niilitated 


Conringius, Dissert. v. sect. 10. 
The popes were too quick- 
besides the privilege of lecturing on a 


In the French universities, the faculty con- 


8 Savigny, ili, 334, 


According to Du Boulay, they formed the only governing body 


« power thus vested im the heads of ecclesiastical establishments to which schools were attached, was sometimes used, through per- 


In the pon- 


enacted, “ that every competent person ought to be admitted to teach ;” and in the 
lit { myelf issued a decree, containing the following clause: ** Ut quicunque viri idonei et literati voluerint regere stu- 
t *réruin, sine molestia et exactione qualibet scholas regere permittantur.” 
| 


Conringius, Dissert. iv, sect, 24. 


Par, i, 273-276, 385-389 ; iii, 579; iv. 391, 589. Conringius, Dissert. i. sect. 43. 
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The rector appears to have been originally chosen by 


W——~ the four nations voting collectively; but the number of 


students belonging to the French nation gave it so decided 
a superiority, that the other three became dissatisfied, and 
at last revolting, elected another rector. To put an end 
to this difference, which threatened the prosperity of the 
university, and to restore unity and peace, delegates were 
appointed, by whose mediation it was agreed, and confirm- 
ed by the seals of the four nations, a. D. 1249, that the 
election should in future be vested in the four procurators, 
with certain provisions if they were not unanimous.! After 
the year 1280, he was chosen by electors specially appoint- 
ed for the purpose. The rector was eligible from the fa- 
culty of arts only, and continued in office for three months, 
when he might be re-elected, or another chosen in his 
room. He presided in the general meetings of the uni- 
versity, took charge of the registers and public money, 
and administered generally the government of the univer- 
sity... Within the city he took precedence, not only of all 
the officers and members of the university, but also of bi- 
shops, papal nuncios, and legates.’ 


Sucli was the constitution of the university of Paris till the middle 
of the thirteenth century. About this time the Dominican and Fran- 
ciscan friars, supported by the pope and the bishop of Paris, succeed- 
ed in establishing the faculty of theology, which, after a strenuous 
opposition on the part of the heads of the university, was recognised 
in the year 1259.4 Faculties of medicine and the canon law very soon 
modelled themselves upon that of theology.5 The three faculties are 
separately mentioned in a deliberation which took place in the year 
1277, and, four years after, were confirmed in all the rights and pri- 
vileges of the university. At the head of each faculty was a dean, 
chosen in the same manner as the procurators of the nations, who 
presided in its meetings, and represented the body. From this pe- 
riod, therefore, the school of Paris, which had hitherto consisted of 
four bodies, was composed of seven, namely, of four nations and three 
faculties, represented respectively in the general council by four pro- 
curators and three deans. T'o the three new faculties belonged doc- 
tors only. The bachelors and scholars of theology, law, and medicine, 
were still included in the four nations of the faculty of arts. The 
general government of tle university was vested in the council of 
seven, with the rector as president. The general assembly, compre- 
hending all the masters, scholars, and officers (omnes magistri, tam re- 
gentes, quam non-regentes), was convened on great and interesting oc- 
casions only; and general meetings of all the regents were some- 
times held for literary business, for framing statutes respecting 
discipline, privileges, and order. The meetings of faculties took 
cognizance each of its own members, in matters chiefly of a literary 
nature.6 

The subordinate officers were, the syndic; the general procurator 
or agent of the university, who appears to have been an occasional 
rather than a permanent officer; and the greffier or recorder, who 
was the clerk and assessor. acli nation and faculty had its own 
clerk and assessor. There were also two classes of messengers, who 
were employcd in transacting business of various kinds for the stu- 
dents.” 

The university, as a corporation, was always very poor, and never 
possessed any public building, but was obliged to hold its meetings in 
the houses of the religious orders who were willing to grant the re- 
quisite accommodation.’ The teachers originally delivered their lec- 
tures in such rooms as they could obtain for hire or otherwise. After- 
wards, however, halls or schools for the use of their teachers were 
provided by the several faculties, Those of the faculty of arts and 
philosophy, which appear to have been very numerous, were in the 
Rue de la Fouarre (vicus Stramineus), and were apportioned among 
the nations of the faculty.° 


t . oe 
The great concourse of students to the early universities, ren- 


' Bulei Hist. Un. Per. iii, 292, Crevier, i. 372. 
5 Bal. iii, 399-456. 

6 Bulei Hist. Un. Par. iii. 557-581, Dissertat. ii. iii. iv. v. vi. 
° Edin. Rev. No. 100, pp. 409, 401. Malden, p. 31. 

10 Bulai ist, Univ. Par. iii. 160. Crevier, Hist. i. 359. 


® Vist. Un. Par. ii. 463, 467. 
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was originally intended, as its name imports, for teaching Latin, Greek, and Hebrew; although it was some time before a teacher 
was appointed, owing to the opposition made by the members of the university, which led Erasmus, in one of his letters, to call them 


pedants. M‘Crie’s Life of Melville, i. pp. 19, 20. 
16 Origin of Universities, p. 34, 35, 36. 
reference is made. 
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reviously to the erection of this college, there was no provision in the university for instructing young men in the learned language 


? , bich 
The substance of the account is taken from the Edinburgh Review, No. 106, p. 400, &ic., to 


dered it difficult for them to obtain lodgings, and gave Tise to ex 
orbitant demands on the part of the townsmen in whose 
they were forced to reside. ‘To remedy this inconvenience, 
expedients were adopted, but with inadequate effect. Freder 
when he founded the university of Naples, fixed a mazimum price 
lodgings, and enacted that they should be let according to a joint va- 
luation of two citizens and two scholars. A similar regulation y 
adopted at Bologna, and established about 1237, by Gregory 1X, in 
the university of Paris.!° The taxers were two masters of the a 
versity, and two burgesses elected with the consent of the masters, 
It was also provided that, when lodgings had once been hired, the 
student should not be disturbed in the possession of them, so i 
he paid his rent, and conducted himself properly. Notwithstand) 
these regulations, the hardships to which the poorer students were 
exposed induced charitable individuals to provide houses, in which a 
certain number of indigent scholars might be accommoda | with 
free lodgings during the progress of thir studies. The example way 
first set by the religious orders, who established in several of the uni- 
versity towns hostels (hospitia) for those of their members who resort. 
ed thither, either as teachers or learners. Free board was soon added 
to free lodging, and in many cases small exhibitions or stipends to de- 
fray the necessary expenses of the scholars. For the sake of disc}. 
pline, these foundations were placed under the superintendence of 
one or more graduates, who assisted and instructed their pupils, but 
only in subservience to tlie public lectures and exercises of the univer- 
sity. Such establishments were called inns, hostels, halls, or ae 
the last term being generally restricted to foundations which provided 
for the support of several graduates. These institutions, at first estab- 
lished on a small scale, led to the foundation of the colleges, which 
afterwards formed one of the most important and essential branchesot 
the university. 
Paris was the university in which collegiate establishments were first 
founded. Du Boulay™ avers that colleges may be dated as far back 
the university itself; and Crevier, according to Mr ITallam," enumerates 
fifteen which were founded during the thirteenth century, besides one 
or two of a still earlier date. Savigny’? considers the famous college 
of the Sorbonne, which was founded by Robert de Sorbonne, con- 
fessor of St Louis, in 1250, as the most ancient in Paris, Crevier 
probably included in his enumeration the hospitia established by the 
religious orders, which cannot properly be considered as colleges 
During the fourteenth century many new colleges were founded, themiost 
celebrated of which were those of Navarre and Du Plessis. The former, 
which is said sometimes to have contained seven hundred pupils, was 
founded by Joanna, queen of Philip the Fair, in 1804; and the latter 
by Geoffroi du Plessis, apostolical secretary to Philip V., in 18224 
The Collegium Trilingue, or Royal Trilingual College, was founded 
by Francis E in 1529.75 » 
The following account of the Parisian colleges is given by ri 
den :16 “ The great colleges of Paris stood on a footing very differ 
from the colleges of the English universities. They soon became 
appropriated to particular faculties, or to particular departments of 
facalty ; sometimes, but rarely, they included more than one ul 
Thus the theological faculty was collected at an early period in the 
lege of the Sorbonne; and all its lectures and public disputatic s took 
place there, with the exception of two courses delivered in the lege 
of Navarre. Regent masters were nominated by the faculties as lee- 
turers in the colleges. These lecturers remained subject to their 
several faculties, and were liable to be controlled or removed by thei, 
Consequently, attendance on their courses was considered as equivalent 
to attendance on the public courses delivered in the pa 
university. The colleges speedily began to admit within their 
scholars who were not supported by their foundations; and the | ' 
lectures were ultimately thrown open to the members of other cok 
leges, and to those scholars of the university who belonged to no cor 
lege at all. This took place in the course of the fifteenth century: 
The lectures in the public schools were thus almost entirely super” 
seded, at least in the faculties of theology and arts; and the colleges 
became the instruments of the public instruction of thie lie 
During the latter half of the fifteenth century. the great colleges of : 
faculty of arts, or, as they were called, the colleges ‘de plein Cat 
amounted to eighteen ; although by the middle of the seventeenth cen 
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ry they had fallen toten. There were about eighty smaller colleges, 
which more than half still survived in the eighteenth century, which 
‘rovided their scholars with lodging and board, and sometimes with 
\nall stipends, but tanght them only the elements of philology, send- 
vg them for alt higher learning to the lecturers of the great colleges, 
‘he college of Navarre alone appears to bave confined its instruction 
) its own scholars. In this age of the,university it became usual for 
Il the scholars to belong to some college. Those students of the 
aiversity who were not attached to any college, were known by the 
ume of martinets. As they were less amenable to discipline than the 
adents of the colleges, the legislation of the university was directed 
vainst them; and at length it was made imperative on all scholars of 
‘e faculty of arts to be members of some college. The rule was not 
forced on students of the higher faculties.” 
The origin of academical degrees, like many other points connected 
\th the early history of universities, is involved in obscurity. Accord- 
| gto Du Boulay, degrees were conferred, after a regular examina- 
| sn, from the very foundation of the university; while others assert 
vat they were first introduced by Irnerius into the university of Bo- 
“gna about the year 1150, and thence transferred to the Parisian 
| jool2 ‘That such distinctions existed at a very early period is un- 
| estionable, but there is not sufficient evidence to justify us in believ- 
jr that they were coeval with the earliest universities. The oldest 
‘crees were those in arts. The term bachelor,® used as the designa- 
in of the lowest degree in each faculty, which term is said to have been 
uliar to the feudal or military law of France, seems to warrant the 
‘Verence that the whole system of academical honours has been bor- 
iwed from the university of Paris. The terms master, doctor, were 
oginally synonymous, and were designations given in their common 
‘jsaning to persons engaged in teaching, and not titles conferred by 
ithority after a prescribed course of study or a formal examination. 
| process of time the name master was restricted to teachers of the 
jeral arts, and the title of doctor was assumed by the teachers of 
ilogy, law, and medicine. The term professor, though less fre- 
4ent in early times, had originally the same signification, and denoted 
i erson who professed to teach a particular subject. In the English 
tiversities the Latin designation of a doctor of divinity still is “ sancte 
eke professor.” Professor is now, in academical language, applied 
a salaried graduate, either actually employed in teaching, or at least 
Jose duty it is to teach, When the masters of particular schools 
pted regulations, which were afterwards confirmed by public autho- 
to prevent unqualified persons from assuming their office, the terms 
ster, doctor, professor, became titles indicating a certain rank, and 
civeying certain powers in the scholastic body. They were still, how- 
1, confined to persons admitted by competent authority to the office 
“eachers. When the titles of doctor and master were distinguished, 
more especially when an initiatory stage was marked by the name 
oDachelor, these successive designations were called steps or degrees 
‘(adus).? Every graduate had an equal right of teaching publicly in 
university the subjects competent to his faculty, and to the rank 
ais degree; and he even incurred an obligation to teach as the con- 
on On which the degree was granted. The bachelor or imperfect 
uate was bound to read, under a master or doctor of his faculty, a 
 rse of lectures; and the master, doctor, or perfect graduate was, in 
} manner, after his promotion, obliged to commence (incipere), and 
ontinue for a certain period publicly to teach (regere),* some at least 
Gshe subjects pertaining to his faculty. The students were allowed 
tthoose their regent, but were expected to attach themselves to some 
d in particular. A period of necessary regency, different in different 
‘‘versities, was generally fixed, during which the graduates were 
ud to teach, and after which they might, if they chose, become 
Poregents, The regents were allowed to exact from their pupils a 
un regulated fee (pastus, collectum). The large number of gra- 
C\tes who were willing to devote themselves to teaching asa profession, 
I to the shortening of the period of necessary regency, and enabled 
|e to whom teaching was irksome to obtain a dispensation from its 
tes. The regents alone, except on rare and extraordinary occasions, 
We allowed to take part in the legislation and government of the 
versity. The regents were ultimately superseded by the institution 
alaried lecturers (professores), who delivered their instructions gra- 
‘ously, From the period of this innovation, which took place in 


Balai Hist. Un. Par. ii. 674, &c. Discert. vii. 


it 


fin bas chevalier, 


ably derived their name from bact/la 


Malden, p. 22, 23. 


Malden, p. 111. 


Conringius, Dissert. iv. sect. 24. 
ton Necessarily became a regent, that is, a teacher in the schools. 
‘toned their faculty pro regentia et scholis ; 
n. Rey, No, 106, p. 388, 


y Malden, p. 112, 
Bulei Hist, Un. Par iii. 


p- 81, 82, 


he inferior degree of bachelors is said to have been first instituted by Gregory IX., whose pontificate continued from 1227 to 1241. 
: (little staves), cither because they were admitted by receiving a little wand, or because they adopted 
itles of the novices of the soldiery, who exercised with sticks, in order to learn to fight with arms. 

the humblest species of knight, in opposition to the knight bannerct ; 3 ; 
» Bachelor is a very old word, and is used in early French poetry for a young man, as bachelette is for a girl. 


Itterus, cap. iv. sect. 25. 


‘he technical term signifying to teach in the public schools, was regere; and the master of arts, 
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1719, the vigour of the university was gradually impaired. So long 
as the emoluments of the lecturers depended chiefly on the fees of their 
pupils, an honourable and useful competition was kept up; but the 
graduates, finding their pupils attracted by the gratuitous lectures of 
the endowed professors, ceased to teach, and the most powerful mo- 
tive to exertion was thus withdrawn. 

The process of graduation was the following. After two years’ 
study of grammar and philosophy, the scholar became a determiner ; 
that is, he proposed himself, if twe/ve years of age® at least, to be taken 
on trials, in order, after further preparation, to his obtaining the de- 
gree of bachelor. The object of this proposal being made so early, 
was to subject the candidate to certain examinations, and to excite 
attention to his general conduct. In the middle of the fifteenth cen- 
tury, the course of study necessary for obtaining the degree of bachelor 
of arts was three years and a half. After passing the ordeal of the 
academical examiners, he was conducted by the rector to the chancellor, 
who crowned and blessed him. In consequence of passing as a ba- 
chelor, he wore a round cap, attended the holy mass, and beeame a 
candidate for the degree of master of arts. He was now required to 
devote an equal portion of time, three years and a half, to the study 
of philosophy, and, if found qualified, after frequent and severe exami- 
nations, was presented to the chancellor as worthy to receive license 
to teach the seven liberal arts. Ie was then invested with the bonnet, 
was publicly and solemnly declared a master of arts, and was at liberty 
to commence his career of teaching. But his magisterial character 
was not yet complete. He next offered himself a candidate for becom- 
ing a socius, or fellow of the masters in the university, an honour which 
was in the gift of the masters themselves, and by which he was 
admitted to the full enjoyment of their society, and of all their privi- 
leges. 

To obtain the degree of doctor in divinity, it was necessary for the 
student to be twenty-five years of age when proposed, and to have 
studied philosophy for seven, or, if he belonged to a religions body, 
for six years, A further probation of nine years was requisite before 
he could attain that sacred degree. ‘Two of these years werc spent in 
the study of the Bible, and two in the study of the system of theology 
contained in the Book of Sentences. Sixteen years were thus spent at 
the university in order to become a doctor in divinity. The degree of 
doctor was conferred jointly by the chancellor and by the faculty, who 
admitted the cahdidate, with the solemnity of an oath, as a memher of 
their body, and entitled to their privileges. The time necessary for 
acquiring the degree of doctor in law and medicine was shorter, and 
the rules were not so strictly observed. In each of these degrees cer 
tain fees were exigible.® 

The students were required to wear a cap and gown of a particular 
form, varying with their standing or degrees in the university. The 
determiners wore a short black gown with a hood and sleeves, the 
bachelors a round cap and long gown of the best black cloth or silk, 
and the masters a gown which reached down to their hecls. 

The revenue of the university seems to have arisen at first entirely 
from the fees of the scholars, and from contributions which were occa- 
sionally levied from them. Some of the colleges, however, were richly 
endowed from the beginning, for the maintenance both of the scholars 
and the masters. Their weekly provision appears to have been very 
small. In the college of Navarre, the students of grammar received 
each four'sous a weck, the students of philosophy six sous, and the 
theologians eight sous. The teachers respectively received a double 
allowance. 

Of the other early French, universities, the most celebrated was 
that of Montpellier, which was constituted by a bull of Pope Nicholas 
IV. in 1289, and placed under the superintendence of the bishop of 
the diocese. Montpellier was at first only a school of medicine, but 
subsequently embraced also the other faculties. The university was 
divided into three nations, and was governed by a rector, elected an- 
nually, with the assistance of twelve counsellors, of whom four were 
selected from each nation? 'The university of Toulouse was founded 
by Pope Gregory IX. in 1233, on the model of Paris, and was not 
much inferior to the pattern institution in success and celebrity. It 
early acquired fame as a school of law. The university of Orleans 
was established in 1307, and was occupied chiefly in the study of law. 
The students were at first divided into ten nations. 


They 
The word bachelor is commonly derived 


but for this expression no authority has been pro- 
IIallam’s Middle Ages, iii. 


or doctor of any faculty, upon his 


In Paris, the masters who were desirous of exercising this privilege, 
and schools, as they fell vacant, were granted to them by their nations, according to seniority. 


6 Savigny, iii. 337, 7 Ibid. iii. 352, &c. 
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UNIVERSITY OF BOLOGNA. 


The antiquity of this famous school is at least equal to 
that of Paris; and were it necessary to construe the word 
university in the strict sense of a legal incorporation, it 
might lay claim to still higher antiquity, inasmuch as its 
teachers obtained some important privileges before any 
such concession was made to those at Paris. It is alleged, 
and apparently on documentary evidence, that the emperor 
Theodosius established a school at Bologna in 433,! which, 
after it had fallen into decay, was restored by Charlemagne. 
It is probable that the school continued in existence from 
the period last mentioned ; but there is no evidence that 
it was entitled to the name university, as that word was 
understood in the twelfth century. According to Mr Hal- 
lam,’ there are a few vestiges of studies pursued in that 
city in the eleventh century; and there was’ also, in the 
same century, a school of the liberal arts at Ravenna, and 
a college of judges and advocates, who, besides administer- 
ing and practising law, taught its principles in a public 
school. Masters and scholars are mentioned in documents 
of that age; and a certain individual, who was probably 
the head, is called legis doctor. A lawyer, named Pepo, 
who is designated by this appellation, delivered lectures on 

aw about 1075, but without attracting much notice? 

We may safely assume that, like the other early univer- 
sities, the progress of Bologna was gradual, and that its 
origin cannot be traced to any definite period of arbitrary 
establishment. The fame of successful teachers attracted 
pupils to their schools, and these, settling in the city, gra- 
dually claimed for themselves rights and privileges, which 
the citizens found it their interest to recognise, and which, 
in process of time, obtained the sanction of the emperor. 

The university started suddenly into celebrity in the 
early part of the twelfth century, when Irnerius began to 
teach the Roman law. (Sce Civin Law.) This great ci- 
vilian is to be regarded, not only as the founder of the 
university of Bologna, but as the author of a great revolu- 
tion in the jurisprudence of Europe. While engaged in 
teaching the liberal arts at Ravenna, he accepted an invi- 
tation trom the civic authoritics of Bologna, and opened a 
school in that city. He was employed as a lecturer in 
arts when copies of some of the books of the code of Jus- 
tinian, which were beginning to excite attention, and to 
be circulated through Italy, reached Bologna.‘ Irnerius 
applied himself diligently to the study of them, and, after 
making himself master of their contcnts, undertook to ex- 
pound them in the public schools. According to Conrin- 
gius, he engaged in this course of lectures with the sanc- 
tion of the republic of Bologna, and was rewarded for his 
Jabours at the public expense.5 His zeal and energy col- 
lected large crowds of pupils, and gave an effectual impulse 
to the study of Roman law’ throughout Italy, while they 
raised the reputation of the lecturer to a pre-eminent 
height. The precise time at which Irnerius commenced 
his lectures has not been ascertained, nor are the events of 
the latter part of his life known. His name is mentioned 
in the records of public business and judicial proceedings 
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> ; y Midderdorp confesses himself unable to fix the year, but says that it took place during the reign of 
Theodosius, which began a. p. 425, and continued twenty-seven years. The date here given is that of Savigny, who appears howevet 0 


+ Middendorpius, lib. iv. p. 3. 


<loubt the genuincness of the documents. 


y Savigny, ii. 147. 


Savigny, vi. cap. 26, 
‘* Jus Romanum Bononize in Italia doceri publice coepit, 
Malden, p. 41. 7 Hallam’s Mid. Ages, iii. 516, 


3 
5 
° Muratori, Script. Ber. Ital. xvi. 325. 


0 Malden, p. 45, who refers to Conringius, Dissert. iii, sect. 19 ; and Itterus, 


Decretum was published about the year 1140. 
1! Dissert, iii. sect. 20, 


m aa eo . , ‘ . ee , , ‘stro #0 
4 * Si litem els quispiam super aliquo negotio movere voluerit, hujus rei optione data scholaribus, eos coram domino, vel magistro 4 
vel ipsius civitatis episcopo (quibus hanc jurisdictionem dedimus), conveniat.” 


n.ented upon in his fifth Dissertation, and the annexed supplements. 


wAS = eeu . . . eoe = Ma rae 
Mid. Ages, ili, 525, where reference ig made to Tiraboschi, iii, 259, and elsewhere ; and Muratori, Dissert. xliii. 


sumptibus et cura reipublice illius, per Imerium.” 


It is explained by Savigny, iii, pp. 153, 154. 


between the years 1113 and 1118, when he appears 
have relinquished his scholastic labours, and to haye e 
ed the service of the imperial court. By some he is sup. 
posed to have returned to his academical labours after the 
death of his patron Henry V.  Sigonius, in his History of 
Bologna, fixes the time of his death in the year 11508 
The study of law having thus revived, made surprisin 
progress, and its fame spread rapidly from Italy over other 
parts of Europe. Students flocked from all parts to By. 
logna, and some eminent masters of that school repeated 
its lessons in distant countries? Throughout this and ge. | 
veral succeeding centuries, the schools of Bologna continued 
to be pre-eminent for legal learning. About the yea 
1220 they contained 10,000 students,® and in the middleof | 
the fourteenth century the number had increased to 13,0009 _ 
“ Not very long after the revival of the civil law, another 
subject of study, of much less intrinsic worth, was brought 
into public notice at Bologna. In the early ages of the 
church, the public jetters of bishops were known by the 
name of decretals (epistole decretales),” the influence of — 
which, at first feeble, kept pace with the increase of the 
papal powcr, till the decretals of the apostolic see came to 
be regarded as of equal authority with the canons of coun 
cils. In 1151, Gratian, a monk of St Felix in Bologna, 
published a collection of these epistles, which was known 
simply by the title of Decretum ; a compilation which was 
immediately received with great favour, and was made the 
subject of public lectures in Bologna in the pontificate of 
Eugenius IlJ., who died in the year 1153; and many 
scholars were attracted to the study of it.© (See Canoy 
Law.) Such was the origin of pontifical or canon law,a 
branch of jurisprudence which was long regarded by the 
church with peculiar favour. Of the school of arts and phi- 
losophy, in which, as we have already stated, the university 
originated, nothing is known during the twelfth century. 
Though obscured by the splendour of the rising school of 
law, it appears nevertheless to have maintained a certain 
degree of celebrity. The emperor Frederick II. deemed 
it worthy of his patronage, and about the year 1220 trans- 
mitted to it certain works of Aristotle and other philoso- 
phers, which he had caused to be translated into Latin,” 
partly from the original Greek, and partly from Ambie | 
versions. The interesting letter which accompanied the 
gift is quoted by Conringius.' This gift gave a new im | 
pulse to the study of philosophy. 
The earliest historical document connected with the 
university is the charter of privileges granted by the em- 
peror Frederick Barbarossa, at the diet of Roncaglia, in No- 
vember 1158. In this authentic or rescript, which is en- 
titled Habita, it is provided, first, that foreign scholars tra- 
velling to any seminary of learning should be allowed to 
pass without molestation; and that no obstruction should 
be offered to them, nor claim made upon them, under pre 
tence of any public offence, or debt of the province or Cily | 
to which they belonged; and, secondly, that all scholars, 
if any lawsuit were brought against them, should have the | 
option of having it determined either by the lord or ou | 
under whom they studied, or by the bishop of the diocese. 


* Conringius, Dissert. iii. sect 19. 
Dissert. i. sect. 43. | ' 
§ Conringius, Dissert. iii. sect. 19. _Middendorpius, lib. 1. P* 


cap. iv. 3,21. Hallam (Mid. Ages, ii, 286) says that the 


The edict is given by Conringius, Suppl. Ixx., and 18 COR 


, these singular privileges, which were afterwards the 
of other academical institutions, the students were 
cempted from the ordinary tribunals, while the professors 
ure invested with important powers. It is true that Bo- 
|ma is not expressly mentioned in the authentic; but that 
-vas intended for the benefit of Bolognese scholars is ap- 
rent, because Bologna was by much the most celebrated 
<100l in the emperor’s dominions, and probably the only 
ca which was at that time frequented by foreign studcnts. 
-achers of law are specially mentioned, and Bologna was 
t:n the only school of law ; and the permission granted to 
t» student to bring his eanse before his “lord and mas- 
t,” seems to assume that his judge was a legal character.! 
1 additional reason for applying the edict peeuliarly to 
Jlogna, is found in the fact stated in Conringius,? that 
t? prineipal professors in the university were at that time 
j attendance upon the emperor, having been invited by 
la to assist in deciding certain matters at issue between 
In and the cities of Lombardy. It can scarcely be doubt- 
_ therefore, that the edict was drawn up by them for the 
sbeial benefit of their own university, though the lan- 
ee was purposely made general. The professors at first 
verpreted its provisions as conferring upon them criminal 
awell as eivil jurisdiction ; bat finding themselves unable 
t repress the violence of the students, they allowed the for- 
rir to remain in the hands of the magistrates of the city, 
1 assumed to themselves only the power of determining 
cil suits2 This edict of Barbarossa is the earliest ex- 
iple of exemption or privilege granted to a university, 
| may be regardcd as the souree of the exelnsive privi- 
ljes which were afterwards conferred upon collegiate in- 
5 The increasing power of the university excited 
t jealousy of the inhabitants of the city, and led to fre- 
nt collisions, which, on more than one oecasion, threat- 
'd the existence of the school, but which generally end- 
cin extending and strengthening its privileges. In the 
r 1226, the emperor Frederick IJ. threatened to remove 
dees of law, but in the following year recalled his 
ree." 
ologna was at first merely a sehool of law, and in this 
tirefore the university eonsisted. The scholars were di- 
vied into two bodies, or universities, as they were ealled; 
t) ctiramontanes and the ultramontanes; the former in- 
cling the Italians, and the latter, all foreigners. ‘These 
wre subdivided into nations; the citramontanes into seven- 
tin, and the ultramontanes into eighteen. Each nation 
li! its presiding officer, called its counsellor, except the 
Vion of the Germans, who had two, undcr the name of 
urators. At an early period the professors and scholars 
tts and medicine endeavoured to form themselves into 
>t university; but being opposed by the jurists and 
| hibited by the city, they were compelled to unite them- 
es with the scholars of law. A few years after, they 
wed their efforts, and their right as a distinct univer- 
was formally recognised by the city in 1316.5 After 
middle of the fourteenth century, a theological school 
s established by Innocent VI. It was placed under the 
nop of Bologna, as chancellor, and, like the theological 
ilty at Paris, consisted of doctors only, the scholars be- 
l considered as belonging to the artiste. Bologna had 
Us existed for more than two hundred years, as one of 
most celebrated schools of learning, before theology 
ned a regular branch of study. Lectures in this faculty 
* been oveasionally delivered, but the teachers were not 
horized or sanctioned by the university. From the year 
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1362, when the university of theology was founded, Bo- 
logna contained four universities ; two of law; one of me- 
dicine and the arts, in which were included also the scholars 
of theology ; and one of the doctors of theology. The two 
schools of law, however, formed together one whole, and 
are therefore frequently designated as one university.§ 

“ There were also formed,” says Mr Malden,’ “ in course 
of time, five colleges of doctors, which (with the exception 
of the theological eollege) were established upon quite a 
different principle. The theological college may have dif- 
fered only in the number of its members from the univer- 
sity of theology. But there were two colleges of law, one 
of doctors of the civil law, the other of doctors of the canon 
law; and two separate colleges of doctors of philosophy and 
medicine. These colleges seem to have been corporations, 
in which a limited number of doctors of the several facul- 
ties were united, and monopolized the power of promotion 
and admission to degrees, to the exclusion of other doctors, 
who, according to the earlier constitution of the university, 
had an equal right to exercise it. They were confirmed, 
however, by the statutes of the year 1397. The first ori- 
gin of the legal colleges runs back to the twelfth century ; 
probably they were then open to all doctors. The legal 
colleges were each under a prior; how the others were go- 
verned, Savigny docs not state. By these colleges or fa- 
eulties, the eandidates for degrees were examined. They 
had a building for their common use, in which they met, 
near the cathedral ; because the public examinations were 
held in the cathedral, and degrees solemnly conferred there. 
Savigny warns his readers that these eolleges of civil and 
canon law are not to be confounded with the College of Doc- 
tors, Advocates, and Judges, which was an institution of the 
city of Bologna for civic purposes. It may not be super- 
fluous to warn the English reader not to confound these 
colleges, which were mercly corporate faculties, with the 
English notion of the word college. There were some ca!- 
leges in our sense of the word, which were restricted to tire 
relief of really indigent scholars; but these foundations 
never had any weight or influence in any Italian univer- 
sity.” 

The eonstitution of the university was based on eertain 
statutes which were promulgated at various times, and con- 
firmed by Innocent IV. in 1253; but of these, and of the 
privileges eonferred by them, our limited space will not 
permit us to give any account. The statutes were revised 
and corrected: every twenty years, by eight scholars ap- 
pointed for the purpose, and called statuarz. They were 
again confirmed in 1544, by the pope, who had then be- 
eome sovereign of the city, and were made binding on the 
whole community.® 

Savigny® mentions as the leading distinction between the 
universities of Paris and Bologna, from the earliest period, 
that in the former the masters or teachers eonstituted the 
corporation eonsidered as a privileged body, to the exclu- 
sion of the scholars; while, in the latter, the students formed 
the university, and had the power of selecting from their 
own body the academical officcrs, whom the professors were 
bound to obey. Atthe head of the universities of law was 
the rector, who took preeedence of all the other officers. 
The rector is first nientioned towards the end of the twelith 
ecntury, when only one was elected. For a long period 
two were chosen, one for eaeh university; and finally one, 
which appears to have been the ease in 1514, and which 
was established as the rule before 1552. He was chosen 
annually by the preeeding rector, the counsellors of the na- 


3 Savigay, iii, 156. 4 Ibid. 161. 


Conringins mentions several distinguished professors of medicine in the thirteenth century, who attracted a great con- 
They were in possession of a few books of Hippocrates and Galen, and of several translations of the works of Arabic pby- 


8 Sivigny, iil. pp. 163, 164. 
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Bologna. tions, and a certain number of electors appointed by the 
—\— university at large, and was taken from the differcnt nations, 


Chancel- 


lors. 


Other 


officers. 


Degrees. 


according to a regular order of succcssion. ‘The necessary 
qualifications for a rector were, that he should be twenty- 
five years of age, a clericus, not a member of any religious 
order, and should have studied law for at least five years, 
at his own cost. The powers of the rector were exten- 
sive. He possessed supreme authority ovcr all membcrs 
of the university, except those of the German nation, who 
were subject to their own procurators alone. His civil juris- 
diction was not doubted when beth parties belonged to the 
university, or when a citizen consented to bring before him 
a suit against a scholar; but when a suit against a scholar 
was brought before the magistrates of the city, the claim of 
the rector to hear it generally gave rise to a violent contest 
between the city and the university. Soon after the insti- 
tution of the rectoratc, an attempt was made by the city to 
abolish the office, or to render it subservient to the civic 
powcr ; but the university succeeded in maintaining its 
privileges, which were ultimately confirmed by the autho- 
rity of the pope. The criminal jurisdiction of the rector 
was limited gencrally to matters of academical discipline. 
He had the power of punishing both professors and scholars 
by fine and expulsion; and, in deciding more serious 
matters, he sometimes acted in conjunction with the ma- 
gistrates of the city. In 1544, the pope confirmed by a 
bull his criminal jurisdiction when both parties belonged to 
the university, and when the offence was not capital. The 
rector was assisted by a council consisting of the counsellors 
of the uations. 


In Bologna, as in Paris, there were two Chancellors. Honorius III, 
whose pontificate extended from 1216 to 1227, when he regulated the 
promotions or collation of degrees in the school of law, placed them under 
the superintendence of the archdeacon of Bologna, whose consent, to 
prevent abuse, was rendered necessary. Savigny® appears to consider 
this as a personal authority vested in the archdeacon for the time ; but it 
was retained by his successors, who assumed the title of chancellor, 
and exercised authority over all the faculties except the faculty of 
theology. The bishop of Bologna was constituted chancellor of the 
university of theologians, when this faculty was established by Inno- 
cent VI. in 1362. All honours emanated from the chancellors. 

Besides the rector and chancellors, the other officers of the univer- 
sity were: 1. The counsellors or representatives of the nations, who 
assisted the rector, and formed his council. Each nation elected one 
counsellor: the German nation was represented hy two procurators, 
who were invested with judicial power over their own nation, inde- 
pendently of the rector. 2. The syndic or common agent of both uni- 
versities, whose duty it was to defend their rights and privileges. He 
was elected annually from among the scholars, and was subject to the 
jurisdiction of the university at large. He received a salary of twelve 
are, and latterly a third of all fines. 3. The notary, who was also com- 
mon to hoth universities. 4, The treasurer, who was elected annually 
from the bankers of the city. 5. 'T'wo bidelli; one for each university 

The precise time when Degrees, properly so called, began to be 
conferred, cannot be ascertained; hut perhaps we shall not mucli err 
in asserting’ that they were nearly coeval with the university itself. 
The earliest teachers were designated dominus, magister, judex, lord, 
master, judge ; hut these were names given to them as public lecturers, 
and were not titles of honour, carrying with thein certain privileges, 
conferred by authority, and after examination.* Magister was probably 
applied indiscriminately to any teacher, while dominus and judex were 
designations assigned only to the teachers of the Roman law. ‘There 
appears to he no reason to doubt that the terms soon came to be used 
synonymously. Savigny® states that, in the records of the university, 
Irnerius is styled judex or causidicus, hut never doctor, and assigns the 
middle of the twelfth century as the date of this last title. The term 
doctor, here, as in Paris, originally signified merely a teacher, and 
implied nothing more than that the person bearing it had obtained a 
license to teachin that particular school. Some writers have asserted 
that it was borrowed from the theological school of Paris, while others 
have reversed the transmission, and allege that it was borrowed by 
the Parisians from the Italian seminary. The truth probably is, that 
it was given independently at both places. Savigny® supposes that it 
was In consequence of the privileges conferred ou the masters and 
teachers hy the edict of Frederick I., that they found it necessary to 
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adopt measures to prevent the voluntary assumption of the} 
and toestablish a form of admission. If this supposition be admins. 
it follows that degrees were conferred by public authority soon af , 
1158. The first doctors were no doubt those of the civil law, that a 
the branch of learning to which the Bolognese sehool was inde! 
its early celebrity. At the close of the twelfth century we find doctors 
of the canon law, who soon obtained an equal rank with the sitions 
In the thirteenth century, doctors of medicine, grammar, logi 
phy, and the other arts, were added.” The title or dignity of docto 
was at first conferred hy the doctors themselves by co-optation, (Ee 4 
they admitted the candidate into their body by common consent, Tie 
admission or promotion conveyed to him the right of lecturing in the 
school of Bologna, of exercising jurisdiction over his pupils, and of 
voting in the admission of future candidates. By a papal bull. the 
doctors of Bologna, like those of Paris, afterwards obtained the right 
of lecturing anywhere. The system of self-cleetion having led to 
frequent abuse, hy the admission of unworthy persons, Honorius [I], 
in the early part of the thirteenth century, interposed his authority 
and placed the promotions under the control of the archdeaeon of 
Bologna. ; 

The following extract presents a curious feature in academical his. 
tory. “Originally,” says Mr Malden,$ “scholars were forbidden to 
marry into the families of Bolognese citizens, without the license of 
the rector, Exemptions from this prohibition were granted, which 
were at last extended to all the descendants of all doctors, By the 
terms of this exemption, it is manifest that the doctors of the univer. 
sity had become closely connected with the families of the citizens, 
This connection prepared the way for the gradual encroachments of 
muuicipal selfishness ; and at last the principal chairs in the university 
were granted only to Bolognese citizens. But the actual doctors pro- 
fited by the example, and went a step farther, and took an oath not to 
grant degrees to any hut members of their own families. This outra- 
geous monopoly began to produce its natural effects, in the ruin of the 
university ; and commotions and: struggles ensued between the years 
1295 and 1304, which ended in compelling the doctors to adinit all 
Bolognese equally to degrees; but the rank of doctor, at least in the 
two legal colleges or faculties, was still confined to citizens of Bologna,” — 

Degrees were conferred in the civil law, orin the canon law, orin both, 
In the early age of the university single degrees were more common; in 
later times double degrees prevailed. Six years’ previous study were 
necessary for the canonist, and eight for the civilian. If the student of 
the canon Inw had delivered a course of lectures, it was reckoned equal 
to a year’s study; and in like manner the course of the civilian was 
shortened ene or two years, by three or four years study of the canon law. 
The first step necessary for tle candidate was to select a doctor who 
should present or recommend him to the archdeaeon, He then und 
went two examinations, the first of which (examen) was private, and tio 
the second (conventus) public. Previously to the first examination, two 
points of law were prescribed to him, which he was required to explain 
and defend, in presence of the chancellor and college of doctors. The 
doctor by whom he was presented alone examined bim; the rest of 
the faculty having the power merely of asking questions and of stating 
objections, after making oath that no previous compact had been male 
with the candidate. ‘Ihe doctors were bound to treat the candidate 
lovingly as their own son, on pain of suspension from their functions 
for a year. The votes of the faculty were then taken, aud if the exa- 
mination was sustained, the candidate hecame a Jicentiate, that is, be 
obtained a license to present limmself'for public examination.” 

The conventus, or public examination, by which the degree of 
doctor was acquired, took place in the cathedral, in presence of the 
university, when the licentiate read a thesis, and au exposition ofa legal 
question, which was criticised, not hy the doctors, but by the scholars. 
This was followed by an address froin the arehdeacon, or oe 
deputed by him, in which the new graduate was solemnly proelaime 
He was then presented with the insignia of his rank, and bad his 
place in the cathedral assigned to him.!® It is probable that, in the 
earliest age of the university, this public examination by the scholars 
was the only one, and that the previous examination oi 
sumption of power by the doctors. The public examination frequent? 
took place very soon after the private one, but sometimes a consite 
able interval was suffered to elapse, and thus the title of lic 
came a species of degree. - sl 

‘The candidate, before being received for examination, Was an 


to swear, in presence of the rector, that he liad studied for Ky : 
al 


Is 


prescribed ; hefore the private examination, that he had paid me 
the requisite fees; and before the public examination, that - 
promote the interest of the university and scholars, and if be remau 
in Bologna, would obey the rector, and comply with the statutes: 
one time the commencing doctors took an oath to the magis 
the city, that they would not lecture out of Bologna; but tbis oat! is 
abolished in 1812, on the petition of the scholars, who purchased 


: Sey as : ‘ sag, emeepmin ELE 
emption from it with a sum of money.!! It is a curious pomt 


, + one Hi, 130° 
4 Conringius, Diss. iii, sect. 19 ; Suppl. li. sect. 3. Savignys iii 18 


8 Origin of Universities, pp. 57, 58. ‘ 
: — Savigny, ifi, 198-202 


tory of this university, that the female sex were admitted to its 
jnours and offices. In early times degrees were conferred on learned 
«men, who were even permitted to occupy professorial chairs. No- 
«la d’Andrea read lectures on the canon law in the fourteenth cen- 
yy; Laura Bassi was professor of physics in the cighteenth century ; 
:1 Clotilde Tambroni, who was professor of Greek, died in 1817. 
‘The expense of graduation was considerable. The fees for the 
‘vate examination amounted to sixty lire; those for the public ex- 
y ination to eighty. Besides the fees, it was usual for the licentiate 
t give clothes to many of those who took part in the solemn pro- 
csion; a custom which was found so oppressive that Pope Clement 
1 in 131] ordained that an oath should be exacted from each candi- 
oe that he would not expend more than 500 lire. ‘ 
‘All doctors, in right of their degree, had the power of lecturing or 
tching publicly ; licentiates could not lecture without the permis- 
ea ofthe rector. But even simple scholars, after five or six years of 
c gent study, might obtain from the rector a license to teach, on 
-yment of a fee proportioned to the importance of the branch of law 
cwhich they proposed to lecture. The scholar who had lectured 
an entire treatise, or who had delivered a formal interpretation of 
eioint of law, was considered to have earned his first degree, and 
tk the name of Tiachelor. When degrees became so common that 
t doctors were not all necessarily obliged to teach, the jurisdiction 
r the scholars was confined to the legentes, or those who actually 
ured. All doctors who had at any time taught in the schools re- 
tlted the right of voting in promotions.” 
‘t is a remarkable feature in the constitution of the university of 
logna, that the Professors at an early period received fixed salaries. 
Ithe year 1279 the scholars made an agreement with a lecturer to 
d ver a course of lectures for a certain specified sum; and in the fol- 
ling year they petitioned the city to pay a sum to the canonist 
(sias for a course of lectures on the Decretum, and their petition was 
gnted. In 1289 two professorships, one of the civil law and another 
¢ he canon law, were established, with a fixed salary. The choice of 
t! professors rested with the scholars, who elected annually, sometimes 
releeting the same person, and sometimes choosing another. The 
Lnber of endowed chairs continued to increase, so that in 1384 we 
nineteen salaried lecturers in law, andtwenty-three in arts. The 
siries of the professors of the civil law, which were the highest, 
zounted to 495 lire each. The salarics, which had hitherto been 
ted only fora year, now began to be considered permanent. and 
professors to regard themselves as public functionaries. In 1420 
tre were twenty-one teachers of law, of whom scarcely one is said 
ave been elected by the university.? Besides the salaries given by 
t state to the doctors, there were six endowed lectureships, to which 
jplars only were eligible. The lecturers were appointed annually, 
eventy-six electors, aud were equally divided between the Citra- 
intane and Ultramontane scholars. Doctors, licentiates, and na- 
of Bologna, were ineligible. This arrangement, according to 
Signy, was acted upon in 1338; but in consequence of the tumult 
ding the election, it afterwards became customary for the univer- 
s to select twelve candidates, from whom were chosen by lot four 
rers on the civil law, and two on the decretals. According to Con- 
‘tus, there were, in 1664, 126 professors in the school of Bologna, 
‘thom forty-nine belonged to the faculties of law; and the corpora- 
tl of the city was said to expend annually in their salaries nearly 
400 crowns. The unsalaried professors received fees from their 
Wils, and in the flourishing ages of the university many of them ac- 
ed great wealth. 
uring the whole of the thirteenth century, the professors assembled 
t pupils in their own houses; in the fourteenth century public 
ols were founded, and were appropriated solely to the use of the 
tors. ‘The bachelors were allowed the use of them twice a week 
e ufternoon, if they were not occupied by a doctor. The courses 
ctures were begun on the 19th of October, and continued for a 
The holidays amounted to about ninety, including two weeks 
aster and eleven days at Christmas.® 


Savigny, iii. 202, 205. 


“Tt Monastery on that occasion. 
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The university of Bologna, though fallen from its former glory, is Bologna. 


still one of the first in Italy ; and in several bra 


nches of study is infe- ————— 


rior only to that of Pavia. The university contains the four faculties of Modern 
theology, law, physic, and philosophy, and furnished in 1833 instruc- Univer- 


tion in nine courses of education. 
lasts two years, and consists of logic and metaphysics, the elements of 
algebra and geometry, physics and ethics. 2. Theological course, which 
lasts four years, and comprehends dogmatic theology, moral theology, 
lectures on the Scriptures, the Ilebrew language, ecclesiastical history, 
and pulpit oratory. 3. Course of law, which continues four years : first 
year, institutions of the canon law, of the civil law, and of natural law; 
second year, institutions of public ecclesiastical law, and of criminal law, 
and text of the civil law; third year, institutions of public ecclesiastical 
law, text of the canon law, and text of the civil law, taught by a different 
professor from that of the second year; fourth year, text of the canon 
law, and text of the civil law, by both professors. 4. Notary course, obli- 
gatory for two years: first year, logic, metaphysics, and ethics ; second 
year, canon and civil institutions, 5, Medicalcourse; theory, four years, 
and two of practice. 6. Surgical course, three years, and two of prac- 
tice. 7. Pharmaceutic course, two years ; first year, chemistry and bo- 
tany; second year, materia medica and pharmacy, 8. Veterinary course, 
two years; veterinary medicine, comparative anatomy, chemistry, bo- 
tany, pharmacy, physiology, and materia medica. 9. Course of phi- 
losophy and mathematics, four years ; the first two are nearly the same 
as in elementary philosophy ; in the third and fourth years, fluxions, 
mechanics, hydraulics, optics, and astronomy.® Every student, before 
entering the university, must prove that he is possessed of a monthly 
income of twelve scudi or dollars, this being the smallest sum on which, 
it is believed, he can live respectably. The salaries of the professors 
amount to from 300 to 400 dollars, and the students pay no fees. The 
scholastic ycar begins on the 5th of September, and terminates on the 
26th of June. Deducting the holidays, there are but 104 days of lec- 
tures in the year. The number of students is under 1000. ‘The uni- 
versity library contains 150,000 volumes. ‘here is also in the city an- 
other library, the gift of a clergyman, containing 83,000 volumes 
and 4000 MSS. 


ENGLISH UNIVERSITIES. 


1, Elementary philosophy, which sities. 


The English universities, like most of those which sprung Origin. 


up in remote times, were formed on the model of the uni- 
versity of Paris, and in the earlier period of their history bear 
a striking resemblance to the parent institution. Till 1836, 
England contained only two universities, those of Oxford and 
Cambridge. The origin of both is involved in doubt and 
obscurity, and itis probably impossible todecide at how early 
a period schools and places of general education existed in 
either. The question of the comparative antiquity of the 
two seminarics was agitated with great keenness in the 
seventeenth century, but the industry of the respective an- 
tiquaries has not thrown much light on the subject. Some 
of the more cager advocates of the remote antiquity of 
Oxford contend that it was a seminary of Icarning imme- 
diately after the destruction of ‘Troy,’ while the Cambridge 
antiquaries ascribe the origin of their university to one 
Cantaber, a Spaniard, by whom it was founded z.c. 375, 
and from whom it obtained the name Cantabrigia. But 
though such speculations may amusc and interest the curious, 
they cannot be admitted as historical facts. The universities 
of London and Durham are of very recent origin. 


A Antony 4 Wood mentions several instances of the expense and magnificence which attended the early taking of 
higher degrees in England in the reigns of Henry III. and Edward I, About the year 1268, he says, when Alphonsus de Senis 
lena, an Italian, studied at Oxford, one Bonifacius de Saluciis proceeded in the civil law, at whose inception there were such cere- 
les and feasting, that the like for that faculty was scarce before known here, ‘The abbot and convent of Oseney gave him the free use of 
7 He adds, that a still greater solemnity was performed some years after, at Gloucester College, by the Bene- 
“anes, for one William de Brooke, a monk at St Peter’s monastery at Gloucester, who took the degree of D, D. in 1298, being the first of 
Mors who had attained that diguity. Ile was accompanied by the abbot and whole convent of his own monastery, the abbots of West- 
ister, Reading, Abingdon, Evesham, and Malmesbury, numerous other priors and monks, and by a hundred noblemen and esquires on 
ses richly caparisoned. Wood, Hist. and Antigq, of the Univ. of Oxford, i. pp. 65, 66. — : 
The legentes and non-legentes of Bologna correspond to the regents and non-regents of Paris, Oxford, and Cambridge, except that the former 
‘US were applied only to doctors, while the latter were applied equally to doctors and masters, 
5 Savigny, ili. 232, 234. 4 
 Oxonienses in historiis atque annalibus suis contineri alunt, bic ab eo tempore studia literarum floruisse, quo prestantes quidam Philo- 
nt ex Grecia cum Trojanis, duce Bruto, in hanc florentissimam insulam immigrarint : suaamque Academiam non modo Cantabrigiensi, sed 
quoque universi terrarum orbis Academiis antiquiorem et florentiorem existere aliqui constanter affirmant.” Middendorpii Acad. 
*). Wniv. Terr, Orbis libri viii. tom. ii. p. 467. Ayliffe’s Antient and Present State of the University of Oxford, vol. i. p. 9. 

Cantabrum Hispanum anno ante Christum natum 375 Academiam hanc primum instituisse, et Sebertum Orientalium Anglorum 
mano post Chri:tum 630 restituisse perhibetur.” Midd. ii, 459, Dyer’s History of the University and Colleges of Cambridge, vol. 1. p. 39. 


§ Quarterly Journal of Education, vol. viii. 206. 
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UNIVERSITY OF OXFORD. 


The honour of founding this celebrated university is 
usually assigned to Alfred, who, according to John Rous, 
the antiquary of Warwick, who flourished in the fif- 
teenth eentury, “ built in this city three halls in the 
name of the Holy Trinity, for the doctors in grammar, 
philosophy, and divinity” This opinion, though long 
maintained and strenuously supported, appears to be now 
generally abandoned.? The ablest antiquaries of modern 
times seem to be agreed that, although the university may 
be traced to very high antiquity, and far beyond the age of 
satisfactory records, the illustrious monarch whosc name 
was formerly assoeiated with it as its founder or restorer, 
had really no share whatcver in its establishment.’ It is 
at least eertain that no document or well-authenticated 
history can be produced in which the name of Alfred ap- 

ears as a benefactor of the university. Soon after the 
reign of Alfred, at Icast during the succecding century, 
schools fer the acquisition of learning appear to have been 
established in Oxtord ; but these werc eithcr of a private 
character, or were attached to the religious houses with 
which the town abounded. It is certain that Oxford was 
a place of study in the reign of Edward the Confessor 
(1041-1066) ;* but even at the time of the eonquest it 
does not appear to have enjoyed any grcater pre-emincnee 
than that which naturally arose from the number of its mo- 
nastie establishments, and from the circumstance of its having 
becn, during the preceding century, a favourite residenee 
of the English monarchs. Its schools might therefore be 
more numerousand better attended than those in other towns, 
and might possibly derive from royal favour some trifling 
privileges. When many of the secular scholars resided in 
one house, it got the name of a hall or hostel ; and governors 
or principals were appointed over them, who superintended 
the discipline and civil affairs of the house. The schools 
were divided into grammar-schools, sophistry-schools, 
schools for arts, medicine or physic-sehools, law-schools, 
divinity-schools, &c., names which, but for the literary re- 
mains of the early ages, would seem to indieate something 
like a defined system of education. No traces, however, of 
a regular plan can be discovered before the foundation of 
the first college in the middlc of the thirtcenth century. 
in the beginning of the twelfth century, Oxford is again 
mentioned as a place of edneation. Robert Pulein, a theo- 
logian from Paris, expounded the holy Scriptures under the 
patronage of Henry I., and gave new life to the study of 
theology in England. He continued his labours under 
the protection of Henry II. till lie was called to Rome, and 
became chancellor of the apostolic see. In the reign of 
Stephen, Vacarius, a Lombard by birth, who had studied 
the civil law at Bologna, formed a school of Roman law at 
Oxford; and it is reasonable to suppose, as Mr Hallam ob- 
serves, that a foreigner would not have chosen that city as 
the scene of his labours if he had not found a seminary of 
learning already established there. The introduction of 
this new seience was opposed by the students of philosophy 


' Du Boulay says that Alfred first entcrtained the intention of founding the university about the year 884, aud invited masters from 
to form and teach it; ‘* ex hac nostra universitate Magistros evocavit ad eam componendam simul et regendam.” Hist. Univ. pat i, 21} an 
Henry’s Ilistory of Great Britain, ii. 353. 

2 Mr Hallam, who, in his View of the Middle Ages (vol. iii. 524), states that, if the opinion of its foundation by Alfred cannot 
tained as a truth, it “ contains no intrinsic marks of error,” ack nowledges in his last work (Introduction to the Literature of Europe, 
p- 21, note f) that be had there given more credence toit than after further consideration he believed it entitled to. Bologna, as well as Fart 
Conringius, Dissert. iii. sect. 7. 

3 Chalmers’s History of the University of Oxford, p. 11. Hallam’s Literature of Europe, i. 21. 
Ayliffe, i, 80, &c.; who alleges that Pulein’s influence at Rome obtain 


224, where the passage from John Rous is quoted. 


was full of English students about 1200. Meiners, ij. 428. 
§ Malden on the Origin of Universities, p. 72. 


bulls and privileges, since lost. Conringius, Dissert. iii. sect. 7. 


8 Geschichte des Rémischen Rechts im Mittelalter, iv. chap. 36. Wenk, Magister Vacarius. Lips. 1820, 8vo. Ayliffe, 1. 33. 

7 It can scarcely be doubted that these last were introduced from Paris ; and it may be suspected that Wood is a little too ear 
for Oxford the title of doctor, no such distinction being at that time known in the Parisian school. 
used, signified merely a teacher. and was nota technical degree. Ilallam’s Introduction, &c. i. 21, note. 

® Hist. Litt. de la France, t. ix. p. 216, as quoted by Mr Hallam, Mid. Ages, ii. 525. Dyer’s History, i. pp. 143, 2°8. 


° Wood’s Hist, and Autiq. of the University of Oxford, p. 177. 


and theology, who prevailed pon the king to p rv 
lecturer from teaehing, and to demand that all ¢ 
of law should be delivered up to him. This prohi 
however was not carried into effect, since it appears from 
two deerctals of Alexander III. in 1164 and 1170, 
Vacarius remained in England in the reign of Hear ‘il. 
and there is evidencc that the school subsisted for some 
time after his death. The difficulty and expense of ob. 
taining copies of the original works on the Roman law ine 
dueed Vaearins to compile for the use of his pupils an 
abridgment of the Pandeets and Code which, according to 
Savigny,® was writtcn in England about the year 1149, This 
opinion of Savigny is eonfirmed by Wood, who assigns 1149 
as the date of the introduction of the eivil law into Oxford 
and refers to the same period, or to a time very little later, the 
introduetion of the scholastic theology and the degree of 
dector.? The study of the civil law, though honoured with 
the special patronage of the elergy, obtained but little Q- 
vour from the laity of England. ‘The circumstance of its 
being introdueed from Italy, and reeommended by eccle. 
siastical authority, disposed all laymen to look upon it with 
suspicion, while its rigid enactments accorded ill with the 
more liberal principles of the common law. The attention 
even of the elergy was soon diverted from it by the introduc. 
tion of the canon law, which must have been taught at Ox. 
ford soon after the publication of Gratian’s Decretum. The 
Benedictines of St Maur mention the existence of an emi- 
nent sehool of the canon law at Oxford about the end of 
the twelfth century, to which many students repaired from 
Paris.® 
Even in that rude age, edueation seems not to have been 
entirely neglected by the English monarchs. Henry 1. is 
said to have paid great attention to Oxford as a seminary 
of learning, and to have granted to the teachers and scho- 
lars, in their individual capacity, some important privileges. 
In the reigns of his two immediate suecessors learning de- 
clined, but it again revived under the encouragement of 
Richard I. New halls and sehools were established under 
his patronage, and moncy was issued from his exchequer 
for their support. To so flourishing a eondition indeed did 
he raise Oxtord, that in the early part of the succeeding 
reign (A.D. 1201) it is said to have contained 3000 scholars. 
The first reference to any publie instrument where the 
term university (universitas) is applied to Oxford, is the 3d 
John (1201), an earlier date than any extant application of 
the word to Paris!” An unfortunate incident which oc- 
cutred in 1209 interrupted this eourse of prosperity, and 
cven threatened the destruction of the town as a seat of 
learning. A student, while engaged in some active exer 
eise, accidentally killed a woman belonging to the town, 
dreading the consequenees, fled from justice. The mayor 
and burgesses immediately surrounded the hall to which 
the supposed murderer belonged ; and failing to apprenent 
him, they seized three students entirely unconnected es 
the affair, and hanged them without proof or trial The 
teachers and seholars, justly cnraged at this barbarous act, 
unanimously quitted Oxford, and retired, some t0 Cam 
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itdp , and others to Reading.' Not satisfied with this, they 
en applied to the pope, and obtained an interdict against 
e town, and against all persons who should settle in it for 
rpose of teaching. ‘The inhabitants finding them- 
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number'was very great.6 Of the students, many were fo- Oxford. 
reigners, from Paris and other places. —— 

The university of Oxford was confirmed by papal authori- Confirma- 
ty, and received trom the see of Rome those privileges which “o> 


ves thus deserted by those on whom the prosperity of the 
vn chiefly depended, waited upon the pope’s legate, and 
«tainedabsolution, on conditions which induced the students 
treturn to their former habitations. ‘The king likewise 
)stowed on the students some new immunities, exempting 
t2m from any foreign judicature, and cven granting them 
t? power of taking cognisance in causcs where one party 
1s a scholar, or the servant of a scholar. (a. D. 1214.) 
Jom this year Meiners dates the commencement of the 
viversity properly so called. 

Henry III. took advantage of a serious dispute which 
sise between the students and citizens of Paris in 1229, 
tadvance the interests of Oxford, and invited the Parisian 
rsters and scholars to settle there, promising them great- 
eprivileges than those which they had enjoyed in Paris.’ 
bore accordingly accepted his invitation; but, pre- 


ing too much on the immunities which had been held 
o, to them, they introduced a levity of manners, which gave 
n2 to frequent tumults, and caused great alarm and dis- 
get inthe town. ‘The reign of this monarch is particu- 
lily memorable in the annals of the university. In the 
yw 1244, he granted to it the first charter of privilegcs as 
sorporate body,’ and in 1255 confirmed and extended 
t: privileges which he had formerly conferred. Pre- 
vusly to this period, the scholars and students lodged 
a1 studied in halls rented from the townsmen ; and this 
one great source of the numerous quarrels which con- 
tly took place between them. To remedy the evil, 
ai also to encourage learning, several public-spirited in- 
iduals purchased or built large houses for the recep- 
1 of the teachers and scholars, and thus set the ex- 
‘ple of appropriating funds for the support of those 
had not the means of prosecuting their studies to ad- 
tage. Such was the origin of the English colleges, 
Wich at first modified, and have at length entirely super- 
$ ed, the universities. Additional charters, some of fresh 
j\vileges, and others of general confirmation, were granted 
h\Edward I. in 1275, Edward II. in 1315, Edward II1. in 
"7, and by succeeding kings. The English universities, 
iippears, solicited a recognition and renewal of their pri- 
'}ges at the beginning of every new reign. ‘Their privi- 
‘’s now depend upon the act of the 13th Elizabeth, a. p. 
1/0, “concerning the Incorporations of the Universities of 
ford and Cambridge, and the Confirmation of the Char- 
05, Liberties, and Privileges, granted to either of them.” 
le Corpus Statutorum, or body of statutes, by which the 
uversity of Oxtord is governed, was compiled, chiefly 
1 existing statutes, by a committee appointed during 
chancellorship of Archbishop Laud, and was solemnly 
' ed by the king, chancellor, and convocation, in 1636. 
Se statutes, however modified by subsequent interpre- 
ons, additions, or restrictions, still determine the law 
a) constitution of the university ; and every member is 
bind by oath and subscription to their faithful observance. 
lons accounts are given of the number of students at 
ford in the reigns of the early Norman kings. Wood, 
"us Annals,> says, that in the time of Henry III. they 
Punted to 30,000; and even when Merton College was 
nded (1264), the number is said to have been 15,000. 
jpay readily be granted that these statements are great- 
|esaggerated ; still they seem to imply that the real 
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Math, Paris, cited by Mr Hallam, Mid. Ages, iti. 527. 

Bulei Hist, Univ. Par, iii, 133. Meiners, i. 214. 
Buleti Hist, Univ. Par. iii. 250. Ayliffe, i. 89. 

| Fee Hise, Un. Par. iv. 141. Malden, p. 76. 
yers Hist. of the Univ. of Cambridge, i, pp. 71 and 72, 
yer's Privileges, pp. 380, 381, 426. 


Meiners, il. 97. 


3 Dyer’s Privileges, i. 437, &e. 
4 Edinburgh Rev. No. 106, p. 387. 


it claimed the sole power of bestowing. It obtained a con- 
firmation of its privileges from Innocent IV. in 1252; and 
from Boniface VIII. in 1296, thedoctorsand masters received 
permission to become lecturers and regents in any univer- 
sity in Christendom, without further examination.?" Oxford 
is mentioned along with Paris, Bologna, and Salamanca, in 
the constitutions published by Clement V. after the council 
of Vienne, a. D. 131]. By these constitutions it was ordain- 
ed that schools fur Hebrew, Arabic, and Chaldee, should 
be erected in each of these studia; and that all prelates 
and ecclesiastical corporations in England, Wales, Scot- 
land, and Ireland, should be taxed for the maintenance of 
professors of these languages at: Oxford.® The interference 
of the Roman pontiff was frequently solicited on the part 
of the university, and his assumed anthority submitted to 
in silence, especially by the less able of the English kings. 
It is clear, however, that by the more vigorous of the early 
monarchs the authority of the pope in matters relating to 
the universities was little regarded, or rather that it was 
utterly disclaimed. ‘They considered the universities as 
not amenable to ecclesiastical superintendence, but took 
them under their own peculiar authority. Thus Henry 
III. on going to Gascony, appointed the archbishop of 
York and two others guardians of the university, to receive 
complaints during his absence, thongh, according to the 
canons, the government of it was vestedin the bishop of 
Lincoln, the bishop of the diocese, and the archbishop of 
Canterbury, the metropolitan of the province. Edward I. 
published a brief, which was confirmed by a parliament 
assembled at York, against the conduct of the preachin 
friars, although they were supported by papal bulls.0 Ed- 
ward III., in the fortieth year of his reign, in consequence 
of petitions from the universities of Oxford and Cambridge 
on the one hand, and from the friars of the four mendicant 
orders on the other, made an ordinance, with the assent of 
parliament, by which, after removing a prohibition im- 
posed by the universities upon the admission of young 
scholars into these orders, it was enacted, “ that all bulls 
and processes issuing from the court of Rome, and pro- 
cured by the friars against either of the universities, or 
any person in them, should thenceforth be absolutely null 
and void; and the friars were forbidden to usc or allege 
them.”" The same king, nine years after, abrogated sta- 
tutes made by the chancellor, proctors, and heads of the 
university, cited the official persons before him, and re- 
moved them for contumacy, although they pleaded in jus- 
tification the pope’s bulls."” Indeed the whole tenor of the 
privileges conferred by the various kings upon the univer- 
sities may be cousidered as proving that, constitutionally, 
the power of the king and parliament was held to be su- 
preme, and that the interference of the pontiff was submitted 
to only by sufferance. 

Our space will not allow us to pursue in detail the his- 
tory of this university. Beside the unfortunate incidents 
already alluded to, others occurred which gave a temporary 
check to its prosperity. In the reign of Edward I. a violent 
dispute arose between the university and the bishop of 
Lincoln, in whose diocese Oxford was then included, con- 
cerning the limits of the bishop’s jurisdiction in university 
matters, which ultimately led to the total emancipation of 
the learned body from ecclesiastical authority, under the 
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One of the distinguishing peculiarities of the ] 
universities, is the existence of collegiate establi ; 
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Oxford. sanction of # bull granted by Boniface in the year 1301." 
—~-— The plague which broke out in 1849 nearly ruined the uni- 


versity, all the colleges and halls having been deserted and 
shut up during its prevalence. The reign of Richard Il. 
is distinguished by the appearance at this university of 
John Wyclitfe, who was the first warden of Canterbury 
College, and whose lectures on divinity loosened the shackles 
of popish thraldom, which Henry VII. afterwards burst 
asunder, from motives very different from those which ani- 
mated the first of the reformers. The succeeding reigns 
present little that is remarkable in the annals of the uni- 
versity, except the religious dissensions, which had nearly 
caused its dissolution. The reign of Henry VII. is en- 
titled to the proud distinction of having fostered, with 
more than ordinary success, the revival of learning. Ge- 
nuine scholarship had, during the preceding century, be- 
come exceedingly rare, and the Greek language had not 
only fallen into general disuse, but was affectedly held in 
contempt by a great body of the students, who formed 
themselves into an association, under the name of Trojans. 
So strong indeed was the prejudice against this language, 
that when Erasmus went to Oxford for the purpose of 
teaching it, several leading men in the university read lec- 
tures against him in the schools, and endeavoured to attach 
ridicule both to the man and to the knowledge which it 
was his object to disseminate. Through the vigorous ef- 
forts of Cardinal Wolsey, the Greek language was again 
received into estimation, and a taste for elegant literature 
was introduced. In 1518, the cardinal founded seven lec- 
tures for theology, the civil law, physic, philosophy, mathe- 
matics, Greek, and rhetoric, and appointed to all of them the 
imen who were most distinguished for their abilities, and for 
their knowledge in these respective branches of learning. 
After the commencement of the reformation under Henry 
VIL. when the monastic orders were dissolved, and their 
property confiscated, and when the church in its unsettled 
state presented but few inducements to tlie study of theology, 
the number of scholars was very much reduced.2 In 1546 
only thirteen degrees were conferred ; and in 1552, though 
the students who had their names on the books were a 
thousand and fifteen, yet the greater part were absent, and 
had in effect quitted the university.’ 

The changes which took place in the religion of the court 
during the reigns of Edward, Mary, and Elizabeth, affected 
considerably the prosperity of the university. The last- 
named sovereign granted to both universities the act of in- 
corporation; and her successor, in 1603, conferred upon 
them the privilege of sending each two representatives to 
the national council. From the period of the revolution 
the university of Oxford has continued to flourish; its re- 
venues have been increased; and the system of education 
how embraces the improvements which have been effect- 
ed in almost every branch of science. The doctrines of 
the schools, it is true, received favour here for some time 
after they had been expelled from the northern universities ; 
but they have now given way to the more rational views of 
experimental philosophy. ; 


ad Ayliffe, 1. 93. Neither Oxford nor Cambridge being the seat of a bishop, the scholars appear from the very first to have elected thet 
chancellor, subject however in both cases to the approval of the diocesan. The advantages of this are very apparent. Instea ‘ 
superior exercising only an occasional and appellative jurisdiction, the chancellor was one of their body, and combined the offices 
the coutinental universities, were divided between the chancellor and rector. 
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* “The division of the scholars into nations, which prevailed in all the universities of the continent, was unknown in England ; probab’ 
because our insular situation prevented the influx of foreign students. ‘There was a tendency at one time at Oxford to establish a similar 
distinction between the natives of the counties north and south of the Trent. For some time the proctors were chosen, one from each O'" 
sion; but the schism was healed. At Cambridge, by the composition between the scholars and the burgesses, in the fifty-fourth year oF Theory 
Hil, conservators of the peace were to be elected annually at the beginning of tbe academical year, 
nuniber of a jury), ten from the town, and thirteen from the university ; and of these latter, five were to be English, three Scotch, two 
and three Irish, This arrangement might easily have given rise to a division of the scholars into nations, each choosing its own CO! 
Malden on the Origin of Universities, p. 108. 


but it was not attended by any such consequence.” 
> Wood, as cited in Edin. Rev. No. 106, 410. 


some of which were founded at a very early period. Wet! 
have already mentioned similar establishments in the uni. 
versity of Paris ; but the English colleges, being more richly 
endowed, -have to a much greater extent engrossed the 
powers and privileges of the universities. Of the existing 
colleges of Oxford, three, University College, Balliol Collec. 
and Merton College, were founded before the odin 
thirteenth century, and in the following century the number 
was increased to seven. ‘The motive which led to those 
foundations was the same which has been mentioned in 
treating of the university of Paris: to furnish the students 
with lodgings, to relieve the indigent from some portion of 
the expenses of their education, and to provide more effec. 
tually for the discipline of the university. In Oxford, the 
chancellor and his deputy combined the powers of the rector 
and the two chancellors in Paris; and the inspeetion and 
control, chiefly exercised in the latter, through the distri. 
bution of the scholars into nations,* under the government 
of rector, procurators, and deans, was in the former more 
especially accomplished by collecting the students into cer- 
tain privileged houses, subject to a principal, who was re- 
sponsible for the conduct of the members. But the num- 
ber of the colleges in which provision was made for the 
support of the members was, for many centuries, small in 
comparison to the halls or inns, in which the students lived 
chiefly at their own expense, and were merely furnished 
with cheap and convenient lodgings. At the commence. 
ment of the fourteenth century, the number of halls was 
about three hundred, while the colleges amounted only to 
three. For the establishment of a hall, nothing more was 
necessary than tliat a few students, on a mutual agreement 
to live together, should hire a house, find surety fora 
year’s rent, and choose for principal a graduate of respect- 
able character. The chancellor or his deputy could not 
refuse to sanction the establishment, and to admit the prin- 
cipal to his office. ‘lhe halls were in general held only on 
lease; but, by a privilege common to most universities, the 
rent was fixed every five years by sworn taxers, two masters 
and two citizens; and houses once occupied by students 
could not be resumed by the proprietors so long as the rent 
was punctually discharged. The halls were governed by 
peculiar statutes, and were liable to be visited and regulated — 
by the university. The canses which occasioned a dim- 
nution in the numbers of the scholars, diminished also the 
number of the halls, though that of the endowed ¢ 
continued to increase. At the commencement 6 
fifteenth century, while the students were diminishing, He 
colleges had risen to seven. In the beginning of the six- 
teenth century, the number of halls had fallen to fifly:fires 
while the endowed colleges had increased to el 
1546, the inhabited halls amounted only to eight ; and in 
1551, Wood remarks that “the ancient halls lay eitherwasle, 
or were become the receptacles of poor religious peop 
turned out of their cloisters.”6 As the students fell« 
rents of the halls were taxed at a lower rate; and they 
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cne at last of so little value to the proprietors that they 
wee willing to dispose of them for a trifling sum. The old 
cyeges thus extended their limits by easy purehase ; and 
tl: new colleges, of which s’z were founded during the SIX- 
teath century, were built on sites either obtained gratul- 
tasly or for an insignifieant price.' Before this period the 
ecages had rarely admitted any students who were not 
orzhe foundation, and provided for by endowment; but 
| thy now began to reeeive independent members, and 
hidiminution of the number of students in the university 
i yellered it possible to reecive nearly all of them. Sinee 
"| thibeginning of the seventeenth century, only one eollege 
| ha been founded; and three of the eight surviving halls 
| hab been ehanged by endowment into eolleges, but one of 
thie is now extinet.? 
addition to the want of endowments, it may frecly be 
adsitted, that the more effectual superintendence and tui- 
‘i, which were supplied in the colleges, in consequeuee of 
‘| threater number of graduates,who were members of them, 
‘| copributed to the downfall of the halls. It remains only 
Fenton the reason which, in the most crowded state of 
hwmiversity, has prevented one from being restored. Be- 
nithe period of their downfall, the establishment of a hall 
aeasy, and the chaneellor was not at liberty to refuse his 
ition. A pieee of university legislation has efféctually 
edred the monopoly to the eolleges. ‘Ihe earl of Lei- 
spr, when chaneellor of the university, about 1570, 
trough the absolute potency he had,” obtained from the 
mersity the right of nominating the principals of all halls, 
veonsequently in effeet a vefo upon the institution of any ; 
nithis right is now vested by statute in his snecessors. 
Wi heads of eolleges being in reality the governing body, 
since prevented any interference with their monopoly, 
me establishment of a new hall.3 
_ the earliest period of the university, the scholars lodged, 
ijout domestie superintendence, in the houses of the 
ittens, as at Paris and Bologna, and attended such lee- 
ui as they chose. In the year 1231, it was ordained “that 
viy clerk or scholar resident in Oxford must subjeet him- 
ito the discipline and tuition of some master of the 
Is; a. e. should enter himself as the pupil of one or 
+ of the aetual regents, while he was still left at liberty 
lect his own place of residence. At the eommence- 
of the fifteenth century, however, it had become the 
lished law, that all scholars should be members of some 
bige, hall, or entry, under a responsible head. The 
a who frequented the leetures of the university, with- 
iittaching themselves to any college or hall, were called 
linberdchyns, as in Paris they were ealled Murtinets ; and 
sient and decisive measures were adopted against them.4 
e foreign universities, it was only the students of the 
ity of arts who were obliged to place themselves under 
bigiate superintendence ; but in the English universities 
raduates and under-graduates of every faculty were 
ly required to be members of a privileged house. It 
essary however to observe, that entranee at a college 
Il did not imply entrance under any particular tutor, 
‘ung students, and many in those days were mere boys, 
C juaced by their friends under the eare of tutors; but 
Were private tutors, and the universities did not inter- 
Mwith the private arrangement. It was not till the time 
Leicester was chancellor, that the university under- 
sto regulate who might be tutors; and it was not till the 
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chancellorship of Land, that it was made necessary to enter Oxford. 
under a tutor resident in the same eollege or hall with the \—— 


pupil. Laud, therefore, may be regarded as the author of the 
system of college tuition.”* In Oxford, according to its origi- 
nal constitution, as in all the older universities of the Parisian 
model, the business of instruetion was not eonfided to a 
special body of privileged professors, but was eondueted by 
the graduates at large. Every graduate had an equal right 
to teaeh, and even incurred the obligation of teaching pub- 
liely, for a ecrtain period, the subjeets of his faculty, as the 
condition on which he obtained his degree. ven the ba- 
ehelor was obliged to give proof of his ability in teaching, 
by reading a short course of leetures under the superintend- 
ence of his faeulty; and the doetor, after his promotion, 
immediately commenced (ineipiebat) his duties as a public 
teacher (regebat.)® It was however necessary for the uni- 
versity to enforee this obligation of publie teaching, during 
the term of necessary regency, only if a suffieient number of 
voluntary regents did not present themselves. When this was 
the case the period of necessary regency was shortened, and 
cven a dispensation from actual teaching during its eonti- 
nuanee eommonly allowed.” The regents, whose duty as 
public lecturers was dispensed with, still retained their pri- 
vileges as members of the governing body. The period of 
necessary regency was finally limited to one year; but the 
masters were allowed to remain voluntary regents (regentes 
ad placitum) for two years. A leeturer might continue to 
teach as a voluntary regent, after his term of necessary re- 
geney had expired; or he might resume his regeney at 
pleasure. Now that the sole effeet of regeney is to entitle 
the master to become a member of the house of eongrega- 
tion, all continue regents for two years. All professors and 
public lecturers, the masters of the sehools, and publie exa- 
miners, are regents; and the name has been extended to 
all resident doctors, to the heads of houses, and to the deans 
of eolleges.8 


The aneient system of instruction was gradually super- Professors. 


seded by the appointment of salaried professors. The un- 
salaried regents in general found their schools deserted for 
the gratuitous instruetion of the privileged lecturers; and 
though the right was expressly reserved to every doctor and 
master, of lecturing in the public sehools on any subjeet 
pertaining to his faeulty, its exereise was in a great mea- 
sure abandoned. “Some time,” says Mr Malden," “ before 
the present statutes were digested under the authority of 
Arehbishop Laud, there were, besides the professors of the 
superior faeulties, ten professors or publie readers of the 
seven arts and the three philosophies. They were appointed 
by thc house of congregation, that is, by the regents ; and 
attendance on their leetnres was enforeed by statute. In 
the time of Laud six of these enjoyed a permanent endow- 
ment; four were paid partly by the fees of their pupils, 
partly by fines levied on the regents whom they relieved 
from teaehing. After the final eollection of the statutes, 
A.D. 1636, by whieh the university is still nominally govern- 
cd, we find eleven professors or readers in the faculty of 
arts. They leetured on grammar, rhetoric, and logic, the 
three branches of the aneient Trivium. Of the Quadri- 
vium, geometry and astronomy had their professors endowed 
by the munifieence of Sir Henry Savile, in 1619. Provi- 
sion was made by royal endowment for teaching the Greek 
and Hebrew languages: and there were also professors of 
natural and of moral philosophy, of metaphysics, and of his- 
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tory. Music had its professor; but it was now separated 
There were also two professors 
of divinity, a professor of civil law, a professor of medicine, 
and a preclector in anatomy, whio ministered instruction in 
the higher faculties. The regius professorships of Greek, 
Hebrew, divinity, civil law, and medicine, were endowed by 
Henry VIII. in the years 1535 and 1540. The Margaret 
professorship of divinity was of older date.” 


Before proceeding to give an account of the system of education 
at present pursued in Oxford, it seems necessary for us to describe 
shortly the constitution of the various colleges of which both uni- 
versities are composed. These may be regarded either as chari- 
table foundations for the maintenance of a certain number of 
students and of resident graduates, or as houses of education in 
which young men desirous of obtaining degrees are lodged and 
placed under the superiutendence of tutors. In the first point of 
view, each college is an independent corporation, wholly uncon- 
nected with the university, except in so far as its members are 
subject to the statutes; it is governed by its own laws, and is sub- 
ject to the inspection of its own visitor, appointed in its charter of 
foundation. 

Each college consists of a Head, called by tne various names of 
provost, master, rector, principal, or warden, of a body of fellows 
(socti), and generally of scholars also, besides various officers or 
servants. With the exception of one or two royal foundations, 
the heads of colleges are elected by the fellows, from their own 
number, possess superior authority in the discipline of the college 
considered as a place of education, and exercise an important 
office in the government of the university. In most colleges the 
heads are necessarily clergymen, and are allowed to marry. Their 
incomes vary so much as to render it impossible to make a definite 
estimate of them. ‘They arise generally from the produce of a 
double fellowship, and from college livings attached to the office. 
‘The office is held for life. 

The Fellows are the governing body of the college. The fellow- 
ships vary according to the extent of the colleges, and were either 
constituted by the original founder, or have been endowed by sub- 
sequent benefactors. In many colleges in both universities the 
fellows are necessarily graduates, either by statute, or by common 
usage ; having passed the lowest degree, that of B. A., or student 
in the civillaw. ‘his rule, however, is subject to many exceptions. 
In New College, Oxford, which is an establishment connected with 
Winchester College, persons of the founder’s kin are fellows on 
their first admission, and the others after a probation of two years. 
The classes of persons eligible to fellowships are also limited by 
the statutes of each college. At Cambridge, the limitation to par- 
ticular schools, dioceses, and counties, is less common than at Ox- 
ford; but, on the other hand, it is the general practice in the for- 
mer university for each college to confine the election of fellows 
to its own students. At Oxford, some of the followships in every 
college are open to the graduates of the whole university ; but in 
some of these only is the election made on the principle of free 
competition, the others are disposed of by private interest and fa- 
vour. In Downing College, Cambridge, graduates of both uni- 
versities are eligible. Some few fellowships may be held by lay- 
men, but in general they can be retained only by persons already 
in holy orders, or who are ordained within a specified time. Those 
who decline to take orders vacate their fellowships when the 
time allowed for the choice of a profession expires. Fellowships 
are of very unequal value. The best at Oxford are said to be 
worth, in good years, from L.600 to 1.700, while many do not ex- 
ceed L.100; and many at Cambridge fall far short of that sum.’ 
They are paid out of the college revenues, which are for the most 
part received in corn-rents, and vary with the price of that com- 
modity. ‘The scnior fellowships are the most lucrative; but all 
confer upon their holders the right to apartments in the college, 
and contain privileges as to commons or meals. The fellowships 
are tenable for life, unless the holder marries, or inherits estates 
which afford a larger revenue, or accepts one of the livings belong- 
ing to the college. In some colleges, graduates who have been 
elected to fellowships are required to pass a year of probation, dur- 
ing which they receive no income. 

_ The Scholars are placed under different regulations, and enjoy 
different advantages, in the different colleges. ‘They are on the 
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foundation, but their connection with it is not so intimate 
of the fellows. They are always chosen from the undergrad 
and are often elected before they have commenced their reside 
at the university. At Oxford the scholars wear a different op 
from the rest of the under-graduates, and in some colleges suc, 
ceed by rotation to fellowships. In respect of discipline and eqy. 
cation, they are on precisely the same footing as the independent 
students. The scholarships vary, in point of emolument ean, | 
L.100 or L.80 to L.20, or less, per annum, together with ome | 
advantages in the way of board.? In some colleges the Ae / 
corresponding to the scholars bear different names, as the demies 
(semicommunarii) of Magdalen, Oxford. 

Besides the scholars, there are in nearly all the colleges students p 
named Exhibitioners, who have exhibitions, or annual pensions, 
given in some instances by the colleges, in others by tree 
endowed schools, to young men proceeding generally to the up}. 
versities, or to particular colleges. Some of these are very valu 
able. 

"There are also several classes of inferior students, who are main. 
tained either wholly or in part by the endowments. These poo 
students are generally required to perform some menial offices in 
the college, and bear various names. At Oxford they are named 
Servitors, Bible-clerks ; and in Christ Church, Scholars; at Cant. 
bridge they are generally termed Sizars. In the latter university 
their position is more elevated than at Oxford. aid 

The Tutors who conduct the education of the students are 
lected from the fellows. These, with the officers, as the Dean 
is the highest connected with education, the Bursar, &c., are some- 
times the only resident fellows. 

The university of Oxford is incorporated py the style of “Thep 
Chancellor, Masters, and Scholars of the University of oie ge 
Its ancient charters were confirmed by the legislature in the] ti 
Elizabeth ; and its statutes, as has been already mentioned, | 
reduced into a digest in the chancellorship of Archbishop Laud. 
"he principal officers of the university are the cliancellor, the 
high steward, the vice-chancellor, two proctors, a public orator, a 
keeper of the archives, a registrar, public professors and lecturers, 
two curators of the theatre, two clerks of the market, the Keeper of 
the Bodleian library, and the keeper of the Ashmoloateviat, 
The first five are invested with magisterial authority, and have 
the power of appointing deputies. :. 

The highest officer in the university is the Chancellor, who isla 
elected by the members of convocation, and holds his appoint-lor | 
ment for life. In the thirteenth century the chancellor was i0- 
minated by the regents and non-regents, aud confirmet by the 
bishop of Lincoln, who was then the diocesan of Oxford. After — 
the reign of Edward ILI. he was elected and confirmed by the re- 
gents and non-regents only. Till 1484, the office was held only 
for one, two, or three years, and was always conferred ona 1es!- 
dent ecclesiastic until the time of Sir John Mason, in 1d02, who 
was the first lay-chancellor. For nearly two hundred years ithay 
been conferred on noblemen of distinction, who have men: 
bers of the university. ‘The duties of the chancellor ar to defend 
its privileges, and to decide, either in person or by depu! inall 
civil questions in which ‘a member happens to be inval 

The Seneschallus or High Steward is appointed by th 
lor, and approved by convocation, and retains the office fv 
high steward assists the chancellor, vice-chancellor, amt 
in the execution of their respective duties, and defends th 
customs, and liberties of the university. If required byt 
cellor, he hears and determines capital causes, accordit 
laws of the land and the privileges of the university, 
scholar or privileged person is the party ofending, H 
holds the university court-leet, at the appointment of 
cellor or vice-chancellor, either by himself or deputy. ’ 

The Vice-Chancellor is in effect the supreme judicial l 
cutive authority in the university. He is annually 
by the chancellor, from the heads of colleges ; but the 
practice, held by rotation for four years. The vice-c 
points four deputies, from the heads of colleges, who 
duties in the case of illness, or necessary absence fromt 
sity. 

The Proctors, senior and junior, are two masters of arts, 0 
least four years standing, and not more than ten, who are cos 
annually from the several colleges by turns, according to 4 P oa 
lidr cycle, fixed by the Caroline statutes of Charles 1.2 ine 
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gcted by the doctors and masters of arts ; and after their election 
ty nominate four masters of arts as deputies, and may depute their 
ghority toa greater number if necessary. _Their duties are, to 
serve the peace of the university, in which they are assisted 
b their deputies, and have under their command the academical 
cstabulary force; to repress disorders among the students, and 
t; nflict summary academical punisliments, as the imposition of 
te:s, confinement to coliege, &c. They have also an extensive 
ce jurisdiction inthetown. Their sunimary authority extends 
bia to under-graduates and bachelors of arts. : E 

‘he business of the university is transacted in two distinct as- 
seblies termed ‘‘ Houses,” namely, the house of Congregation and 
th house of Convocation. ‘The chancellor or vice-chancellor, or 
irais absence one of his four deputies, and the two proctors, or 
ir heir absence their respective deputies, preside in both houses, 
were their presence is indispensably requisite. 

‘he House of Congregation consists wholly of regents, either 
nessary or ad placitum. Its business is priucipally confined to 
th passing of graces and dispensations, and to the granting of de- 
gus. In the sole instance of supplications for graces, but in no 
otyr, every member of the house, in addition to his right of suf- 
five, has a suspending negative upon each grace for three times, 
asjie grace is proposed in three distinct congregations; but pre- 
viysly to the fourth supplication, he is required to state privately 
ojie vice-chancellor and proctors the ground and proof of his ob- 
jeon, which are subsequently submitted to the judgment of the 
hole for approbation or rejection. All suffrages for or against 
gries and dispensations in congregation are to be whispered se- 
criy into the ear of the proctor, by a majority of which, given in 
thiword placet or non-placet, the fate of the measure is ultimately 
| deirmined. 

e House of Convocation, which is, with some limifations, 
caiposed of regents and non-regents alike,extends its power to all 
sufects connected with the credit, interest, and welfare of the 
urersity. In the exercise, however, of one particular branch of 
iterivileges, the enacting of new or the explaining of old statutes, 
oy restriction is prescribed. No proposition to explain or amend 
a ‘val or Caroline statute’ can be received without royal permis- 


| tegius professorship of divinity. 4 1535 
— — .— medicine. | 1535 
—_ — — civil law. 1546 
—- — — Greek. 1546? 
—- — —  #£Hebrew. 1546 ? 

Margaret professorship of divinity. 1497 
*rofessorship of natural philosophy. 1618 
wvilian professorship of geometry. 1619 
avilian professorship of astronomy. 1619 
Vhite’s professorship of moral philosophy. 1621 
vambden professorship of ancient history. 1622 
Yrofessorship of music. 1626 
}audian professorship of Arabic. 1636 
berardian professorship of botany. 1728 

’rofessorship of poetry. 1708 

‘egius professorship of modern history and modern 

| languages. 1724 

rofessorship of Anglo-Saxon. 1795 

_inerian professorship of’ common law. 1758 
'linical professorship. 1772 
} ord Almoner’s readership in Arabic. 1780 
drichian professorship of medicine. 1803 
—— — — chemistry. 1803 
| rotessorship of political economy. 1825 
| olen professorship of Sanscrit. 1832 
ee’s lectureship in anatomy. 1750 


} Besides, there are three readerships, 


_,_ '¢ Public Orator is chosen by convocation, and must be at least 
Citra bachelor in civil law, or master of arts. He is the secre- 
. of the university, writes letters and addresses on public oc- 
rs.) Presents those on whom the honorary degree of master of 
a is to be conferred, and delivers the annual Creweian oration 
‘nately with the professor of poetry. 
ery student admitted to the university is entered on the 
of some college or hall. At the time of matriculation, 
“es @n oath to observe the statutes of the university, or 


'‘0 professorshi 
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sion. 
old one, must be previously referred to the hebdomadal meeting, 
which, if it approve the proposition, draws up the terms in which 
it must be submitted to convocation; and thus, in fact, takes the 
initiative in every measure. 

In both houses the chancellor or vice-chancellor singly, and 
the two proctors jointly, are officially invested with an absolute 
negative upon all proceedings, except in electious. When the ne- 
gative of these officers is not interposed (an interposition nearly as 
rare as the royal veto in parliament), every question is decided by 
a majority. All elections, except for members of parliament, are 
made by a private scrutiny, in which the vice-chancellor presides, 
aud the two proctors are scrutators. The members of parliament 
are chosen by the vice-chancellor, doctors, regent and non-regent 
masters, in convocation. 
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A proposition to enact any other new statute, or explain an Oxford. 


— 


The Hebdomadal Meeting consists of the vice-chancellor, proc- Hebdoma- 


tors, and heads of houses, who meet every Monday, 


matters relating to the preservation of the privileges and liberties 
of the university, and to inquire into and consult respecting the 
due observance of statutes and customs. All letters of the chan- 
cellor, in the case of dispensations, which are addressed to convo- 
cation, must, previously to a recital in the house, be sanctioned by 
their approbation. 


The Professorships are of two kinds ; those instituted by the p 


crown, and those established by private endowment. 
professors are appointed by the crown, the others according to the 
will of the founders. The professors as such have no direct con- 
cern with academical instruction or discipline. Attendance on 
their lectures is not, except in a few merely formal instances, ne- 
cessary for the attainment either of university rank or collegc 
emolument ; although, for the purpose of being admitted to holy 
orders, it is necessary for bachelors of arts to attend the.lectures 
of the regius professor of divinity for a short time, unless they ob- 
tain a dispensation. The lectures of professors, therefore, are at- 
tended only by voluntary students. 

The following is a list of the professorships, with the date of 
their foundation, and patronage. 


__ ae lh Ss so SS A PN re 
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Crown. 
Crown. , 
Crown. 
Crown. 
Crown. 


' Graduates of divinity. 


Vice-chancellor, president of Magdalen, and warden of All Souls. 

Archbishop of Canterbury, lord chancellor, chancellor, &c. 
Ditto ditto. 

Vice-chancellor, proctors, &c. 

Chancellor, masters, and scholars. 

Proctors. 

Presidents of St John’s and Magdalen, wardens of New College, 

All Souls, and Merton. : 
College of Physicians. 
Members of convocation.” 


Crown. 

Menibers of convocation. 
Chancellor, masters, and scholars. 
Members of convocation. 

Lord almoner. 

Members of convocation. 


| Members of convocation. 


Chancellor, masters, and scholars. 
Chancellor, masters, and scholars. 


l 
we in experimental philosophy, mineralogy, and geology, established by a grant from the 
gowns the years 1810, 1813, and 1818; the two. last of which are at present held by Dr Buckland, the celebrated geologist. 
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submit to the penalties imposed for their violation, and subscribes 
his assent to the thirty-nine articles. If there is room for him in 
the college, he may commence residence immediately on matricu- 
lation ; but this is not necessarily required of liim till three or four 
terms have elapsed. Lodging in the town is in no case allowed 
to men under twelve terms standing. ‘here is no difference in 
respect of priority of degree, admission, &c. between gentlemen 
commoners and commoners. ‘The only privileges of the former con- 
sist in a particular dress, and in a separate table at the college 


—_ 
: ee ee eee ee ee eee ee eee 
a e 
* ge Caroline statutes, transmitted by Charles L., and confirmed by convocation, are those only which relate to the hebdomadal meeting, 
WJ 


Omination of collectors in Lent, to the election of proctors, and to the procuratorial cycle. 
P in the gift of convocation can be successively enjoyed by two persons of the same college. 


3R- 


g- 


and at other g.} Mect- 
times when convened by the vice-chancellor, to deliberate upon all - Nia 


= b rofessor- 
The regius ships. 
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Oxford. dinner, with some trifling indulgences’ in particular colleges. In 
~~ the case of noblemen, however, and the eldest sons of baronets 


Tuition. 


Private 
Tutors. 


YVerme. 


and knights, the time for taking the first degree is shortened. 

The student, on entering his college, is assigned to the superin- 
tendence of some one of the tutors. ‘his, however, in most of 
the colleges, is little more than a form, as the tutors, who are ge- 
nerally three, four, or five in number, usually divide among 
themselves the discipline and instruction of the college; aud the 
student is equally under the superintendence of all. ‘The instruc- 
tions of the tutors are directed solely to the preparation of the 
students for taking a degree, and consist of catechetical lectures, 
mixed with reading and discussion, on a portion of some classical 
or mathematical book in common use at the university examina- 
tions. Of-these lectures, the students at first generally attend 
three or four daily. In the colleges which have a considerable 
number of under-graduates, divinity is usually taught by the dean, 
and mathematics by a separate tutor; but, with these excep- 
tions, there is not much division of labour between the tutors 
in the same house. ‘Che.subjects which form the academical 
education may be taken indifferently by any. Besides the class 
lectures, the tutors have from time to time interviews with 
their pupils separately, for the purpose of ascertaining more ex- 
actly their state of preparation for the public examination, con- 
sulting with them on the most effectual means of removing their 
peculiar difficulties, and arranging generally their plans of study. 
"They also prescribe weekly exercises in composition, in Greek, 
Latin, and English. In this department, however, the college tu- 
tors are not the sole labourers. Although recognised neither by 
the universities, nor by any particular college, a very numerous 
class has long existed both at Oxford and Cambridge, who, under 
the denomination of Private Tutors, superintend and assist the stu- 
dies of individuals. Without interfering with the operation of 
the college lectures, they are occupied rather in securing for the 
student the best use of them, and, in the latter part of his 
course, in preparing him generally for his public examination. 
The fee of a private tutor at Oxford is L.50 a year; at Cambridge, 
where the academical year is somewhat shorter, L.40. The course 
of college lectures closes at the end of each term, with a formal 
examination of the students separately, by the head and tu- 
tors. ‘This summing up of the business of the term is called, in 
the technical language of the place, collections or terminals, aud oc- 
cupies from two days to a week, according to the size of the col- 
lege or hall. 

According to the statutes, residence and attendance upon the 
university professors are requisite for alldegrees. Students in arts 
are required to attend the lectures of the professors of that faculty 
during a period of four years to qualify for bachelor, and during 
seven to qualify for master ; the particular branches for each year 
being also specified. ‘The present practice, however, is very dif- 
ferent; it has already been stated that the professors have been 
entirely superseded by the college tutors; and althongh the de- 
grees emanate from them, they have no share whatever in com. 
municating the knowledge which is requisite for their attain- 
ment. The degree of B. A. is the only one for which residence is 
indispensable. ' 

The academical year is divided into four terms: 1. Michaelmas, 
which extends from the 10th of October to the 17th af December ; 
2. Hilary, from the 14th of January to the day before Palm Sun- 
day ; 3. Easter, from the tenth day.after Master Sunday to the day 
before Whitsunday; 4. Trinity, from the first Wednesday after 
Whitsunday to the Saturday after the act, which is always on the 
first Tuesday in July. ‘The year of academical residence thus in- 
cludes nearly seven months. ‘The following is the time requisite 
for obtaining the different degrees. 

Bachelor of Arts (B. A.); sixteen terms, for all except the sons 
and the eldest sous of the eldest sons of peers and peeresses in 
their ewn right, baronets, and the eldest sons of baronets and 
knights, who are admissible to their degree after having completed 
three years. Of the sixteen terms, however, twelve only are ne- 
cessary in residence. 

Master of Arts({M. A.)3 twelve terms after admission to/a bache- 
lor’s degree. A master of arts becomes a regent after the act sub- 
sequent to his degree, and thereby obtains the privilege of voting 
in convocation. 

Bachelor in the Civil Law (B.C.L.)3 three years, to be calculated 
from the regency. For those who do not passthrough acts, twenty- 
eight termsare necessary, of which seventeen must be in residence. 

Doctor in the Civil Law (D.C. 1L.)5 five years from the time at 


E ; . : ; : ion by | 
There are three masters of the schools, who must bave been admitted regents in arts, one of whom is nominated in convocation " 
the vice-chancellor, and one by each of the proctors, annually, on the first day of Trinity term. The presence of two masters 1s necessary ™ | 


the responsiens. 


2 This phrase had its origin in an ancient custom, by which any one who objected to a degree about to be conferred in congregatio 


fied his dissent by plucking the sleéve of the proctor’s gown, 


which the bachelor’s degree was conferred ; shortened to four fi 
those who intend to practise at DoctorsCommonsy, 
Bachelor in Medicine (M.B.); twenty-eight term i 
lation. ( ) AP . after matricu 
Doctor in Medicine (M.D.); three years after taking the 
chelor’s degree. i. 
Bachelor in Divinity (B. D.); seven years from the regency, 
Doctor in Divinity (D. D.); four years after taking the aks 
lor’s degree. 1A eva, 
Degrees in Music are merely honorary ; but the performance f 
some piece of music is required by way of exercise. i. 
Candidates tor the degree of bachelor of arts are required in the | 
: - : ; : e 
sixth or eighth term, unless dispensation be obtained for a later 
period, to undergo the preliminary examination called responsion;. | 
that is, to answer questions publicly proposed by the masters of 
the schools.! This exercise consists of an examination ip the | 
Greek and Latin languages, chiefly with a view to their grammatica| | 
construction ; and in the rudiments of logic, or a portion of Euelid’s | 
Elements of Geometry. ‘his examination is technically 4 
the “little go ;” and to have failed three times in passing it (or, in | 
the Oxford phraseology, to have been “ plucked”? three times) jg 
generally considered a disqualification from further pursuing the | 
studies of the university. 
The public examinations are held twice a year, viz. in Michael. }) 
mas and Kaster terms. The public examination comprises, 1. The,| 
rudiments of religion, under which head is required a competent y 
knowledge of the gospels in the original Greek ; of the history of 
the Old and New Testament ; of the thirty-nine articles of the 
church of England ; and of the evidences of religion, natural and | 
revealed. 2. The Litere humaniores ; under which head is com. | 
prised a sufficient acquaintance with the Greek and Latin lan. | 
guages, and ancient history ; with rhetoric and poetry; with moral | 
and political science, as derived from the Greek and Roman 
writers, and illustrated, if necessary, from modern authors; with | 
logic, which is indispensably required from all candidates for the 
first, secoud, or third classes; and with Latin and English com. | 
piosition. 3. The elements of the mathematical and physical sci. 
ences. aa | 
With regard to the examination in some parts of the litere hu. 
maniores, and in the elements of the mathematical sciences and of 
physics, the examiners have a discretionary power ; aknowledgeof | 
the latter branches not being indispensable. hey ate however | 
bound to examine all candidates in at least three Greek and Latin } 
classical writers, in logic or the first four books of Euclid, and to | 
ascertain their proficiency in translating from English into Latin. 
With respect to the rudiments of' religion, they possess no dis- 
cretionary power ; and any failure in this part of the examination | 
must preclude the candidate from his degree, without regard to | 
any other attainments. ney 
Such are the acquirements necessary to enable a student to ob- 
tain a degree. ‘Those who aspire to “honours” are required to| 
embrace a wider field, and are subjected to a more strict examina. 
tion, which lasts three or four days. ‘The candidate for honours 
may attain them either in classical literature and moral philo- 
sophy (in Hterts hnmanioribus), or in mathematics (i pie ee mae | 
thematicis et physicis), or in both. As a preliminary condition, he 
must however satisfy the examiners of his proficiency in di. 
vinity, though he is not in general subjected to a severer tria 
than those who merely present themselves for a common degree. 
The candidate for mathematical honours must, in the first mstance, 
* pass” in classics. ‘lhe candidate for classical honours is allowed 
to choose his own books for examination, which general!) amount 
to fourteen or sixteen. Among those most commonly chosen at, 
Herodotus, Thucydides, Livy, Saphocles, Horace, Virgil, and | 
Aristotle’s Rhetoric and Ethics. To these some add, accordin bol 
their inclination, Aristotle’s Poetics, Lucretius, or a scientific dia- | 
logue of Cicero, part of Homer or Pindar, or Zschylus, some plays 
of Aristophanes; and some few take a selection fron the orators, 
or from Polybius or Tacitus. The necessary extent of knowledge ) 
in mathematics and physics, though inferior to that which is Te 
quired at Cambridge, embraces geometry, algebra, Newtons Prine 
cipia, mechanics, hydrostatics, astronomy, and optics. "The exam 
nations are conducted principally ‘by means of printed papers. 
When the examinations are concluded, the names of those who i 
have honourably distinguished themeelves, by passing & good ex | 
amination in a wider range than that necessary for a mere wre 
are distributed in alphabetical order into four classes, under ‘ 
two divisions of litere humaniores and discipline mathematee 
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| 

| 
| 
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A fifth class gives the number, without mentioning the 
james, of those who, though they have obtained their testimonium, 
“renot deemed worthy of any hononrable distinction. Printed co- 
sies of the schedule containing these classes are sent to the chancel- 
a vice-chancellor, the heads of houses, the proctors, and to the 
efectory and common room of each college and hall. The exami- 
iations for fellowships, scholarships, &e., are conducted in the 
_ame manner as those for honours, with this exception, that ma- 
hematieal knowledge generally goes for little in college competi- 
jons for fellowships, unless the college should chance to be in 
vant of a tutor in that department. - 
ners ‘he examiners for degrees are, seven masters of arts, four in 
Jassics and three in mathematics, who are appointed by the vice- 
‘hancellor and proctors, subject to the approval of congregation 
‘nd convocation. , - ; 

Degrees in the civil law and medicine are merely nominal ho- 
ours, and are not conferred on special examination ; but they can 
nly be obtained by those who have passed a bachelor’s examina- 
ion in arts. Tor degrees in divinity, attendance on divinity lec- 
yes is requisite. ‘There are, besides, disputations and exercises en- 
ined by statute for all the higher degrees, the performance of 
hich is little more than nominal. 
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The expenses of an under-graduate vary so materially, accord- 
ing to the taste and habits of each individual, that 
to present any satisfactory statement of them. 
penditure, exclusive of a private tutor’s fee, an expense which is 
incurred only by these who are preparing for honours, of such 
commoners as live on the most economical scale, has been es- 
timated from L.200 to L.250 a year! ‘The ordinary college 
account, including university and college fees of all kinds, board- 
ing, lodging, washing, coals, and servants, varies from 1.60 to 
L.100 at different colleges, for commoners, and from 1.30 to 
L.40 more for gentlemen commoners. ‘The students dine together 
in the college hall, sitting at different tables according to their 
ranks and degrees. ‘Their remaining meals are taken in their own 
rooms. ‘The university, as a corporation, possesses very little pro- 
-perty except the libraries and public buildings; and of these the 
most important have been raised either by the niunificence of in- 
dividuals or by public subscription. The estates which have 
been bequeathed to it have been appropriated either to the en- 
dowment of certain professorships, or to the augmentation of the 
libraries. 

Por the Bodleian Library, Clarendon Press, &c. see LisRaRIEs 
and Ox¥Forp. 
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Oxford. 
it is impossible ————_ 
The whole ex- Expenses. 


The following are the existing Colleges and Halls at Oxford, in the Order of their Foundation, 


Memhersin| si ¢ 
1839. 39 
Date of 4 aa 
Names. Founda- Founders. Visitors. On the Foundation. Ofthe ” mage Total tal ‘2 E 
ay Se- | onthe ae 
nate. | Board. 
GP 7 TT | ipeerreeiree | 
biuaseiiemangs CouRg-.-. 1253 William of Durham. wWELQueEn. Depatee, ler B.scholare, with ppme exh YT) aap] aaa 0 
between John Balliol of Bernard rofvianty of Master, )2 fellows, 14 scholars, and a consider-~ 
2 Balliol College. . 1263 and Castle, and Dervorguilla { C: a me : able number of exhibitioners; 10 from ther 136 309 20 
1268 his wife. j ae Capa: university of Glasgow. eee 
"1264, re- 
moved ({ Walter de Merton, bi-) ( Archbishop of | ¢ Warden, 24 fellows, 14 post-masters, 4 scholars, 1! 
| 3. Merton College. to Oxf. (|\ shop of Rochester. . SW Reads ca \  2chaplains, and 2 clerks. F ‘ J 64 133 18 
1274 — 
Walter de Stapledon, bi- Bishop of ae Rector, 25 fellows, and 19 scholars and exhibi- 
4. Exeter College. A 1314 “ shop of Exeter. . } fen. sues ays tioners. i Senne’ fe tae saree 2 
rs <hibi~ 
Ne Oriel College. . . 1326 Adam de Brome. . . The Queen. aa” gm a ‘ SC onl ia . 13 
oD hbisl of Provost, 24 fellows, 10 masters of arts, 4 scholars, 
6. Queen’s College. : 1340 Robert Egglesfield. . . ag a i 24 exhibitioners, &e. Fee + - } 29 
William of Wykeham, Bishop of arden, 70 tellows and scholars, 10 chaplains, 
1. New College. . 1386 bishop of Winchester. } 1 Wincuester. { am organist 3 ihn le a ae } 36 
; ichg i i i in- ector, ellows, 7 ibiti fi 
|e. Lineoln College. ss -gadl i Hi) ai gies Ga ot. Sloan mia } “ 
6. All Souls College. . . 1437 ( Henry — i op enol of ig 40 fellows, 2 chaplains, and 2 pid 17 
" f Canterbury. santerbury. t o fs . c a 
; , sao, ers A Bish f 7 President, 40 fellows, 30 demies, schoolmaster, 
0. Magdalen College. . 1456 ism RS PR hema } ae cx. | usher, 4 chaplains organist, 8 clerks, and 16 38 
= William Smith, bishop of i in- Principal, 20 fellows, and a considerable num- 
| | Brseeaerone CO 1509 | qincoln, ane Se Rich- i wey poe i { banat Gein and exhibitioners, 42 
ard Sutton, Knt. . : a " 
eee i i i esident, 20 fellows, 20 scholars, 2 chaplains. 
\ ih utili 1516 { Big ose earn { ait } ws 4 exhibitioners. 5 : : °} 22 
wee oe Ce D 8 canons, 10] students, 8 chaplains, or 
d i ded by Henr 111. ean, 8c . , - 
! a a ‘ 1525 oa pa a in The Queen. ganist, 8 singing men, and 8 choristers. : t 91 
155oy Wi -, aencealll. : 
ini ' i fellows, 13 scholars, and 3 exhibi- 
oe |p tt | ir Thomas Pope, Kat. [F Binion Fj Pusldent 12setows, 12 scolar, nnd $ ex 
: . President, 50 fcllows and scholars, chaplain, 
5. St John’s College. . 1555 Sir Thomas White, Knt. f a ee } | organist, 6 singing men, 6 choristers, and 2 29 
a ’ sextons. ‘ ‘ 7 é 
Principal, 19 fellows, 18 scholars, and a number 
Jesus College, . 1571 llugh Price, D. C. nm Earl of ik of exhibitioners; all except two fellows must 22 
ja treasurer of St David's. broke. . be natives of Wales. é ‘ 2 
; i Bishop of Warden, 15 fellows, 15 scholars, 2 chaplains 
7. Wadh: holas Wadham, Esq,, arden, p TS, ’ 9 
| al Salieee. 1613 a Derethy his wife } { aes } clerks, and a number of exhibitioners. : } 
lale, Esq. Chancellor of hibi- 
* Pembroke College 1624 [Oaid Tichard wight} | the univer: eis mad. Ala emcees *cY Ad } 13 
wick, B. D. . . sity. .. - 
: iene of Ox-) 
ford and | aye 
. ! : :1¢ Provost, 21 fellows, 16 scholars, and 3 ag: 
9. Woreester College. . 1714 Sir Thomas Cookes, Bart. |4 pent on t tioners. : 5 : : : : 
i chancellor of | 
{ mp versity. E 
i Chancellor o cael ice-princi d 3 exhibiti , 
St Mary Hall, . 1333 “~ | ae unin Principal, vice-principal, and 3 exhibitioners e 
Sys wes 
yy inci ice-principal, and some scholars and 
1. Magdalen Hall, 1487 pen ica. C eaeoen ye 1 
-Newlnn Han, 1438 — nae Principal. fe : | : 6 6 ea 
3. St Alban Hall,” About 1550 — i Principal and vice-principal. ; a 
4-St Edmund Hall, About 1269 ae ae Ditto. ditto. . ‘ d 4 4. 
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UNIVERSITY OF CAMBRIDGE. 


It is probable that Cambridge first became a seat of 
edueation in the seventh century, when, aecording to Bede, 
Sigebert, king of the East Angles, with the assistance of 
Bishop Felix, instituted in his kingdom a sehool for learning, 
in imitation of those whieh he had seen during his exile in 
France.! This selhool is supposed to have been fixed at 
Cambridge, whieh then bore the name of Cairgrant, and 
was one of the most eelebrated towns in Britain, though 
the faet is not asserted by Bede. How long the school 
thus founded eontinued to flourish, we are not informed ; 
but the complaint of Alfred that, in his youth, when he 
had leisure to be instrueted, he could not find teaehers, 
would lead to the inference that in his time no publie se- 
minaries existed. [he merit of restoring, or probably of 
founding, the school whieh formed the nueleus of the future 
university, is ascribed to Edward the Elder, son of Alfred ; 
who appears, from the chroniele of Hyde Abbey, to have 
erected, “at his own expense, halls for the students, and 
chairs and seats for the doctors;” at the same time ap- 
pointing teachers, and adopting other necessary measures, 
which seemed to seeure the stability of the institution.? 
The importanee of the town, however, rendered it liable to 
numerous vicissitudes, and exposed it to the ravages of 
the Danes and Saxons. In the year 1010 it was burnt and 
plundered by the Danes; and towards the end of the ele- 
venth eentury, William the Conqueror destroyed a part of 
it, to make room for the fortress whieh he fonnd it neces- 
sary to erect for the purpose of overawing the refractory 
monks of Ely. In all these reverses of fortune the scho- 
lastic establishments had their full share. 

The reign of the sueeeeding monareh was not more fa- 
vourable to the tranquillity of the town, and the sehools 
were therefore for some time abandoned. Henry I., who 
is said to have been educated at Cambridge, eonferred 
on the town some valuable privileges, and induced the 
wandering students to return to their former dwellings. 
Tn his reign (1109) Joffrid, abbot of Croyland, “ sent to 
his manor of Cottenham, near Cambridge, Gislebert, his 
fellow-monk, and professor of divinity, with three other 
monks who had followed him into England. These being 
well versed in philosophy and other scienees, went daily to 
Cambridge, and having hired a publie barn, made open 
profession of their sciences, and in a little time collected a 
great eoneourse of scholars. In the second year after their 
arrival, the number of their scholars from the town and 
country increased so much, that there was no house, barn, 
or ehurch capable of containing them. For this reason they 
separated into different parts of the town, imitating the 
plan of the university of Orleans.”? An old building is 
still pointed out as the representative of the barn in which 
these missionaries taught. The number of students conti- 
nued to inerease, and the school gradually aequired cele- 
brity, till 1174, when nearly the whole town was eonsumed 
by a fire “so merciless,” says Fuller, “ that it only stopped 
for want of fuel to feed its fury.” From. this disaster the 
seminary appears to have speedily revived; and, in 1209, 
it received an accession of numbers from Oxford, in eon- 
sequence of an act of severity on the part of King John, 


oe || 


! Bede, Eccles. Hist. Gent. Angl. lib. iii. cap. 18, as cited by Dyer, Hist. of the University of Cambridge, vol. i. p. 47. 


* Henry’s History of Great Britain, ii. 360. 

= Peter of Blois; 

# Mid. Ages, iii. 527, note. 

* The highest officer af the university was originally called Reetor. 
poses it was applied to him about the beginning of this reign. 

8 Dyer’s Privileges, i. 5 and 7. = 


* Mr Dyer states (Privileges, i. 412, note) that he finds the term University applied to Cambridge in a public instrument 

il. 527, note) assigns the date of its first incor 
d other monuments of the liberties and privileges of the university, which is the authority * akeo 
arter of incorporation of this year, or indeed any of this monarch.  Itis probable, therefore, that Mr Hallam bas mistake 


Tlallam (Mid. Ages, 
ter of the Charters, an 
hes, there is no ch 


the academical offieers, and cheeked the disorders which _ 


Appendix to Ingulfus, as cited in Henry’s Hist. of Great Britain, iii. 439. 


Mr Dyer says the name Chancellor occurs in 15th Henry II, and sup- | 
Ilistory, i. 60, note. 


poration to the 15th of Henry III, or 1231; 


whieh has been already alluded to. This, according to Mr 
Hallam,* is the earliest authentic mention of Cambridge as 
a place of learning; though he admits the reasonableness 
of the conjecture, that the Oxford seholars would not have 
removed to a town so distant, if it had not already been 
the seat of academieal instruetion. Cambridge was not 
yet permitted to enjoy the tranquillity which js indispen- | 
sable for the suceessful prosecution of study. In the year | 
1215, during the contentions between King John and his 
barons, the town was laid waste ; and it shared the same | 
fate afterwards in the civil war under Henry III. Previous) 
to this last disaster, the king had extended his patronage to | 
the rising seminary, in eonsequenee of some of the Parisian 
scholars who had aecepted his invitation having settled | 
there, and had by public letters confirmed the authority of | 


from time to time manifested themselves. In these remote 
times the students lodged in the houses of the citizens, or 
in halls or inns hired of them, under the superintendence 
of principals, who were responsible to the chancellor for | 
the conduet of their pupils The extravagant demands 
for rent gave rise to numerous dispntes between the scho- 
lars and townsmen, and drew from the king in 123] a pub. 
lie letter ordaining that lodgings or hostels (hospitia) | 
“‘should be taxed aeeording to the custom of the univer. | 
sity, namely, by two masters, and two respectable and law. | 
ful men of the town, and let to the scholars according to 
their valuation.” This order was repeated in letters patent 
of the same king, with the addition that the valuation should } 
be renewed every five years.6 A similar regulation pre- | 
vailed at Oxford. | 

The most important of the public instruments of Henry | 
III. relative to the university, besides those already men- | 
tioned, are, his letter addressed to the sheriff of the county 
(vicecomes), ealling upon him “to repress the insubordina- 
tion of the clerks and scholars, and to enforce obedience to | 
the injunetions of the bishop of Ely, either by imprison- 
ment or banishment from the university, according to the 
diseretion of the chancellor and masters ;” his letter to the | 
bishop of Ely, ordering that “ clerks who were contumacious 
and rebellious against the chancellor should be imprisoned 
or banished from the town;” and his letter addressed to the 
sheriff, in the 26th year of his reign, in which it is ordered | 
that “ when any clerk of the university of scholars study- | 
ing at Cambridge, has been guilty of any misdemeanour, 
and has been convieted by the university, and sentenced 
to imprisonment, if the burgesses of the townare negligent 
in carrying the sentence into effect, or are unable to doso, 
the sheriff, on the warrant of the chancellor, is to cause 
such malefaetor to be committed to prison, and kept in sale | 
custody, until the chancellor demand his liberation.” The 
mixture of jurisdictions implied in these documents 1s Sil 7 
gular ; the authority of the bishop of Ely, as diocesan, & } 
distinetly reeognised ; but delinquents are to be tried by 
the elianeellor and masters, and the eivil power of the she- 
riff is necessary to carry their sentence into execution. + 
likewise appears from what has already been stated, that | 
Cambridge, though not yet ineorporated, was recognised 3s 
a university,® and reeeived a support from the civil power | 
which was not given to the continental universities. 


Dyer’s History, i. 141. 


Privileges, i. 404, 485. 
7 Dyer’s Privileges, i. pp. 5, 6, 62. | 
yer’s Privileges, i. pp. 5, 6, of 1223. Mr | 
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icanore explicit recognition of the privileges of the university 
5 found in a royal enactment of the forty-fifth of Henry 
Il. (1260), prohibiting “ the king’s justices from interfer- 
ag in hearing and determining offences between scholars 
nd laymen ;” meaning by the latter term those who were 
ot scholars.’ : . J 
| The royal support thus given to the university was not 
afieient to check the spirit of insubordination among the 
cholars,or to prevent them from engaging in frequent con- 
icts with the townsmen. t 
om the north and south, arranged in opposite sides, es- 
oused the cause of two of their countrymen who had quar- 
ajled, and proceeding from words to blows, threw the uni- 
ersity and town into the utmost disorder. The chancel- 
r interfered, but academica] authority was too weak ; and 
ie townsmen who were called to his aid, mixing in the 
ay, contributed only to increase the confusion. Public 
under, burning of records, and every species of horror en- 
ied. The king sent a delegate to inquire into the dis- 
ites, and to cause summary justice to be executed on some 
‘thedelinquents. Sixteen of the townsmen were hanged, 
id others belonging both to the university and town took 
‘fuge in the religious houses, or were committed to the 
mmon gaol. By this means peace was restored; but 
vany of the scholars retired to Northampton, where thcy 
ere allowed by the king to form themselves into a literary 
ciety.” These tumults were likewise increased by the 
‘umaments which were held at Cambridge during the 
irteenth century, and which not only interrupted the 
-adies of the university during their continuance, but gave 
‘e to animosities which did not easily subside. To re- 
ove this impediment to learning, Henry III. issued letters 
tent, which were confirmed by Edward II. forbidding any 
-urnament from being held within five miles of the town? 
'_ ! Themost important document of Henry III. is the famous 
mposition (1270) between the scholars and burgesses, 
“nfirmed hy royal authority, which ordained that “a certain 
amber of the scholars and the townsmen should be bound 
| oath to take the names of all the principal houses in the 
‘wn, and of those who dwelt in them, so that no person 
ould be lodged therein who could disturb the public peace.” 
‘Fenders who could not be expelled by the authorities of 
da, ai and town, were to be denounced before the 
og and his council! The effects of this arrangement were 
‘neficially felt by the university; and accordingly the 
‘trent of its history was not disturbed by any violent agi- 
‘ions during the next century. In the year 1381, the hos- 
\ty of the townsmen to the students displayed itself with 
jpat violence, which led to the destruction of the charters 
(the university, and those of Bennet College. After nume- 
'ts other acts of violence, the tumult was suppressed by the 
thop of Norwich, and the principal leaders were punished. 
re mayor was deprived of his office, and the liberties of 
i town were declared forfeited, and bestowed on the vice- 
‘tneellor, in whom they were vested till the reign of Henry 
jl. when the corporation was restored, though several of 
former privileges were retained by the university. 
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On one occasion the students. 
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The university obtained its first formal charter of pri- Cambridge. 


vileges from Edward I. in the twentieth year of his reign 
(1291). 
Henry III. and the Composition, conferred upon the uni- 
versity some new privileges, among which was one, that no 
one imprisoned by order of the chancellor should be libe- 
rated by the mayor and bailiffs under pretext of a king’s 
brief formerly issued.® Charters more and more ample were 
granted by Edward II. Edward III. Richard IT. and Henry 
IV. in the beginning of their reigns, as we have already 
found to be the case with the university of Oxford. By 
these charters the university obtained the control over 
victuallers of all sorts, with power to punish regraters and 
Jorestallers, and to deliver scholastics and clerks from prison ; 
and all causes in which they were concerned, relating to 
laws, letting of houses, &c. were made cognisable before 
the vice-chancellor or his commissary. The jurisdiction of 
this officer was extended to all cases, whether civil or cri- 
minal, except those of mayhem and felony, in which one of 
the parties was a master or scholar. The assize of bread, 
wine, and beer, with the supervision of weightsand measures, 
which had formerly belonged to the magistrates of the town, 
were exclusively lodged in the university; and for these pri- 
vileges the university was to pay into the exchequer a yearly 
tribute of ten pounds. The mayor and bailiffs of the town 
were sworn every year, before the vice-chancellor, to keep 
the peace of the university. 


This charter, besides confirming the letters of Chatters. 


So far as the extant documents enable us to judge, Cam- Confirma- 


bridge was not much troubled by papal bulls and rescripts ;6 tion. 


and was less exposed than the sister university to ecclesi- 
astical interference at home. When Edward II., in the 
tenth year of his reign (1316), granted to the univer- 
sity a charter containing some additional privileges, he 
solicited a confirmation of them from the papal see. A 
bull was accordingly issued at Avignon, by John XXII., in 
the second year of his pontificate (1318), which, after 
confirming the privileges conferred by former popes and for- 
mer kings of England, ordains “that there shall be thence- 
forth at Cambridge a studium generale, and that every fa~ 
culty shall be maintained there; and that the college and 
masters of the said séedium shall be accounted a university, 
and enjoy all the rights which any university whatsoever, 
lawfully established, can and ought to enjoy.” From the 
date of this bull, Cambridge was recognised among the 
universities of Christendom. 

We have already seen that the jurisdiction of the bishop 
of Ely, as bishop of the diocese, was in ancient times dis- 
tinctly acknowledged; but it was soon limited, partly by 
the concessions of the bishops themselves, and partly by 
papal authority. Hugh Balsham, the founder of St Peter’s 
College, disclaimed (1275), by a public letter, any inten- 
tion of derogating from the privileges of the university, 
or disturbing the jurisdiction of the chancellor, but re- 
quired al] suits to be brought before the chancellor in the 
first instance, restricting himself to receiving appeals. In 
the following year the same bishop limited the jurisdiction 
of his archdeacon.’ Farther limitations in the power of the 


public letters for a charter of incorporation. (Malden, pp. 93, 94). ‘ Wherever,” says Mr Dyer, “ we choose to make our stand, 
the diploma of Henry III. which is undoubtedly authentic, or any which preceded him, that are of doubtful authority, they all 


§ pose the existence of a university, but say nothing of its creation: nor, indeed, from the meaning of the word, does it seem to have been 
. SSary; the word was previously in use, and suited to a literary as well as any other body: so it was insensibly adopted, without annex- 


4 ip ea term any of that charm attached to it in later years,” 
yer's Privileges, i. 6, 


/ Dyer's History, i. 62. This university lasted only four years. 


Privileges, i. 385. 


The students were ordered by the king to return to Cambridge in 1264 


In the year 1701, when the celebrated Dr Bentley was vice-chancellor, the fuayor and corporation of Cambridge gave permission to 
‘Ts to perform at Sturbridge Fair, which called into exercise the power of the university, and has since prevented a repetition of the offence, 


‘k's Life of Bentley, i, 152, 
yer's History, i. 67, Privileges, i. 66. 


> Dyer’s Hist. i. 67. Priv. 1. 73, 


ilk, the reign of Ilenry VIIL. the university and colleges were ordered to send in all their grants, charters, statutes, and bulls ; and though 


a. arters, &c. were restored, it does not appear that the bulls were returned. 


nts of tthiskind, See Dyer’s Priv. i. 394. 


It is doubtful, therefore, if we possess the most ancient do- 


i hs bull is given at fall length by Dyer (Priv. i. 60 and 61), who successfully proves (p. 410) that it was issued by John XXIL., and 
as My 


arker supposes, by John X., whose pontificate extended from 914 to 928. 
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* Dyer’s Privileges, i, 8. Malden, p. 102. 
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bishop were made in the early part of the reign of Edward 
ILI.; and in the thirty-sixth year of the same reign, letters 
patent were granted, by which the scholars were protected 
from being summoned out of the university into any eccle- 
siastical court ; and appeals to any ecclesiastical court what- 
ever were prohibited in cases cognisable by the chancellor. 
These immunities were confirmed by royal letters to the 
bishop of Ely in the 15th of Richard Il. The university 
elected its chancellor and other principal officers, but the 
confirmation of the bishop of Ely was anciently required.’ 
‘This confirmation was however dispensed with by a bull of 
Boniface IX. in 1401; and in 1430, Pope Martin V. appoint- 
ed a commission to inquire whether the university by grant 
or custom was subject to the ecclesiastical jurisdiction of 
the chancellor, and exempted from that of ad/ others ; em- 
powering his delegates, if they should find it so, to confirm 
by his authority that jurisdiction and exemption, which was 
accordingly done. ‘The sentence of the delegates was ra- 
tified by a bull of Eugenius IV. in 1433. The university 
was thus relieved from the jurisdiction of the bishop of the 
diocese, but not from that of the archbishop of the province. 
Two examples of metropolitan visitation are recorded, the 
one in 1809, and the other in 1401; but in neither case does 
the archbishop appear to have acted on his own authority. 
Mr Dyer? shows that the former visitation was undertaken 
by the authority of letters patent from the king. The pro- 
ceedings of the latter, which had special reference to the 
heresy of Wycliffe, were confirmed byact of parliament. The 
right of visitation and inspection is vested in the sovereign. 

In the reign of Henry V. the university obtained two re- 
markable privileges. The one was a public statute, ordain- 
ing that none should practise the art of medicine except 
those admitted in the universities, and approved by them; 
offenders were to be punished at the discretion of the 
privy council. The other was a mandate from the arch- 
bishop, granted with the consent of the prelates of his pro- 
vince, that patrons should bestow ecclesiastical benefices only 
on graduates and students of the university. Some addi- 
tional privileges were conferred by Edward IV. and Henry 
VI. The changes which took place in the religion of the 
state during the four succeeding reigns affected consider- 
ably the internal arrangements and prosperity of the uni- 
versity. Queen Elizabeth, in the third year of her reign, 
granted to it an extensive charter; and by the act of par- 
liament 18 Eliz. c. 29, for the incorporation of the two 
English universities, this and all preceding grants from 
Henry III. downwards were confirmed, and the university 
was declared to be incorporated by the name of the “ Chan- 
cellor, Masters, and Scholars.” 

Our materials do not enable us to give so minute an ac- 
count of the collegiate foundations of Cambridge, and of 
other religious houses for the residence of students, as we 
have already given respecting those of Oxford. In the early 
part of the thirteenth century, the halls or hostels are 
said to have been very numerous, and to have been crowd- 
ed with students. This is indeed implied in the public 
letters of Henry III.; and it would appear from the terms 
of the Composition, that the Aespitia, to which it referred, 
were liable to fluctuation and change. The principal houses 
were those of St Mary, St Bernard, St Thomas, and St 
Augustin, assigned to artists; and St Paulinns, St Nicho- 
las, St Clement, and Hovens, to students of the civil and 
canon law. Several of these houses were at length de- 
serted, and sunk into decay; others, being purchased by 
patrons of literature, and obtaining charters of incorpora- 
tion, are represented by the present colleges. Caius says 
there had been twenty hostels, of which seventeen remained 


1 Dyer’s Priv. i, 19 and 28. # bid. ii. 233. 


5 ‘I'he moderators were first appointed in 1680. Monk’s Life of Bentley, i. 1). 


in his time. Of the existing colleges, Peter-house, op g, 
Peter’s College, was founded so early as 1257; throanes 
incorporated during the succeeding century, four jn the 
fifteenth, six in the sixteenth, and one, Downing College 
so late as 1800. The term hall is not applied, as at Oy. 
ford, to houses without endowment, but is used indiserimi. 
nately with college. 

The university of Cambridge is incorporated (18 Eliz, g; 
29) by the name of the “ Chancellor, Masters, and Scholarst 
of the University of Cambridge,” and consists of seventeen 
colleges, or societies, devoted to the study of learning and 
science. Each college is a body corporate, bound by its 
own statutes, but is likewise controlled by the paramount | 
laws of the university, each furnishing members both for the 
legislative and executive government of the whole. The 
statutes of Elizabeth are the foundation of the existing g0- 
vernment, and form the basis of all the subsequent legisla. 
tion; indeed no grace of the senate is considered yalj 
which is inconsistent with these statutes, and certain neark 
contemporary interpretations of them, or with king’s letters, 
which have been accepted and acted on by the university, 
The principal officers of the university have nearly the same 
offices and titles as at Oxford; namely, the chancellor, high 
steward, vice-chancellor, public orator, two proctors, a |i- 
brarian, two taxers (who regulate the markets, assize of 
bread, &c.), professors and public lecturers, two serutators, 
&c. There are also two officers peculiar to Cambridge, 
styled moderators,’ who are deputies of the proctors, and 
whose office it is to superintend the exercises and disputa- 
tions in philosophy. and the examinations previous to the | 
degree of bachelor of arts. There are, besides, a commissary, | 
who is an officer under the chancellor, and an assessor, | 
whose duty it is to assist the vice-chancellor in his court. | 
The chancellor is always a nobleman, and is elected by the 
senate. His office is biennial, or tenable for a longer period | 
by the consent of the university. The other officers are] 
elected nearly in the same manner as at Oxford. 


Vhe business of the university is conducted by the Senate, 
which consists of two Houses, denominated the Upper or Re.} 
gent House, and the Lower or Non-Regent House. All masters } 
of arts, or doctors in one or other of the faculties of divinity, civil 
law, or pliysic, having their names upon the college- boards, hold- 
ing any university office, or being resident in the town of Cam- 
bridge, are members of the senate. Masters of arts of less than 
five years’ standing, and doctors of less than two, compose the 
regent or upper house, or, as it is etherwise called, the white. 
hood house, from the members wearing their hoods lined with | 
white silk. Masters of arts of more than five years’ standing, but jr 
who have not advanced to the degree of doctor, constitute thenon- } 
regent or lower house, otherwise called the black-hwod house, 18) 
members wearing black silk hoods. But doctors ef more than two 
‘years’ standing, with the public orator, may vote in either house, 
according to their pleasure. 

Besides the two houses, there is a council called the Caput, jit 
chosen annually on the 12th of October, by which every univer} 
sity grace must be approved before it can be introduced in the 
senate. ‘The caput consists of the vice-chancellor, a doctor i eat) 
of the faculties of divinity, civil law, and physic, and two mastets 
of arts, who represent the regent and non-regent houses. 7} 
vice-chancellor is a member of the caput by virtue of 
the other members are chosen in the following manner: 
vice-chancellor and the two proctors severally nominate 
sons properly qualified for the trust, and out of the fifteen the | 
heads of calleges, doctors, and scrutators, choose five. 4 j 
chancellor’s list is, in general, honoured with the appointatel 
A few days before the beginning of each term, the vice-chan - 
publishes a list of the days on which a Congregation oF assemb 
of the senate will be held for transacting university business; but 
in case of emergency, the vice-chancellor summons congregate”) 
for the despatch of extraordinary affairs. Any number of ait 
bers of the senate, not less than twenty-five, and including ' 3 
proper officers who are obliged to be present, constitutes 4 co” 


‘3S Priv.i. 468, ist. i. 73. 
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ion, and may proceed to business. ‘There arc also statut- 

_gle congregations, or days of assembling enjoined by the statutes, 
or the ordinary routine of university affairs, such as conferring 
grees, electing officers, &c. Kvery member has aright to pre- 
to proposition, or grace, to the consideration of the senate 5 
i" previously to its being voted upon by the two houses, it must 
approved by the caput, each member of which has a negative 
hice. After a grace has passed the caput, it is read in the non- 
gent house by the senior scrutator, and also in the regent-house 
the senior proctor, and the congregation is proregued by the 
ce-chancellor. It is read in like manner at the second congre- 
tion; and if'a non-placet is put in by a member of the non-regent 
ouse, it is there voted; and if the number of non-placets is equal 
or exceeds that of the placets. the grace is thrown out, and can 
oceed no farther. But if the placets exceed the non-placets, it is 
‘ried up to the regent-house, where it undergoes the same pro- 
ss; andif it passes through both houses, it is considered a regular 
-:ofthe senate. No degree is ever conferred without a grace 
'-that purpose; those for bachelors of arts, honorary degrees, 
:d masters of arts of King’s College excepted, which require to 
: read at one congregation only. A grace in this instance is 
‘med a Supplicat, and is signed by the prelector of the college 
- which the candidate belongs, the subscriber being made respon- 
‘le for the assertion which it contains. An assembly of the 
ate held out of term-time is called a Convocation ; in which case 

ivace is immediately pussed ta convert the convocation into a 
«agregation, when the business proceeds in the ordinary manner. 


Lady Margaret's professorship of divinity.| 1502 | 20 marks.! 
Regius professorship of divinity. 1540 L.40 
eS — © civil law. 1540 40 
a — physic. 1540 40 
= => — Hebrew. 1540 40 
—— =. Greek. 1540 40 
| Professorship of Arabic. 1632 40 
Lord Almoner’s professorship of Arabic. he 50 
Lucasian professorship of mathematics. 1663 100 
Professorship of casuistry. 1683 7) 
a chemistry. | 1702 100 
| Astronomy and experimental philosophy. | 1704 500 
Professorship of anatomy. 1707 100 
_ Regius professorship of modern history. | 1724 409 
Professorship ef botany. 1724 200 
) — = geology. 1731 oe 
— -—-_ astronomyandgeometry. | 1749 300 
Norrisian professorship of divinity. 1760 105 
Natural and experimental philosophy. 1783 160 
Downing prot. of the laws of England. 1800 200 
- — medicine. 1800 200 
Professorship of mineralogy. 1808 100 
— — political economy. 1828 ae 
— =— music. 1684 | No salary. 
Barnaby lecturer. 1524 atte 
Lady Margaret's preacher. 1503 10 
Sadlerian lecturer. 1710 40 
Christian advocate. 1789 _ 
_ Hulsean lecturer. 1789 | ~—- 300 


The organization of the collegiate bodies, and their rules of 
ernment, at Cambridge, vary trom those of Oxford only ina 
unessential particulars. ‘The three ranks of independent 
er-graduates in the former university are noblemen, fellow- 
*rrioners (so called originally from having their commons, or 
(-ege dinner, at the same table with the fellows), and pensioners. 
th respect to the discipline and government of those in stat 
lari, it is to be observed, that students at Canibridge do not 
“senbe to the thirty-nine articles either at matriculation or af- 
twards ; although, on taking their degree of B. A., they are 
sed to sign a declaration of adherence to the Chureh of Eng- 
1. Lodging in college is not enforced on under-graduates if 
‘rebenot room within the walls of the building to accommodate 
It is chiefly to this circumstance that the great increase of 
ents at Cambridge of late years is to be attributed, the mem- 
‘* ot the other university being necessarily limited by the 
‘ount of room for lodging them. With regard to members on 
' foundation, the scholars of most colleges at Cambridge, being 
erally elected by free competition from among the under- 
nate Members, form rather a distinguished class among the 
“nts, thana body distinct from the independent members, and 
el without free competition, as is generally the case at Ox- 
distinction exists between two different classes of fellow - 

mt 
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#e salary was augmented by James I. with the rectorial tithes of F errington, Norfolk. 
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The Professors, as at Oxford, are not directly concerned in the Cambridge. 
public education of the university. Many of them deliver courses ——,——— 
of lectures, which are in general better attended and more cele- Professors. 


brated than those in the sister university; but these are on 
branches of learning or science of recent growth, and not on sub- 
jects included in the ancient and regular studies of the place. 
Attendance on their lectures is in no way required, nor does the 
university take cognisance of it. This rule is subject to two ex- 
ceptions ; students proceeding to the lower degrees in the civil law 
and medicine, are required to present testimonials of attendance 
on the lectures of particular professors. ‘The professors are paid 
from various sources, some from the university-chest, others by 
the government, or from estates left for that purpose. Education 
is conducted entirely by the tutors of the various colleges, assisted, 
as at Oxford, by private tutors. 
versity arises from various sources. The rectory of Burwell, 
and a farm at Barton, produce about L.1000 per annum; the 
produce of fees at matriculations, for degrees, &c. averages about 
1.2000; and the trading profits of the university press, arising 
chiefly from its share in the monopoly of printing Bibles, is suppos- 
ed to be about 1.2000. The whole income from every source is 
believed scarcely to exceed L.5500 per annum. ‘The funds are 
managed by the vice-chancellor, or by specific trustees, and the 
accounts are examined annually by three auditors appointed by 
the senate. 

The following table contains a list of the professorships, with 
the date of their establishment, the salaries, and patronage. 


Chancellor, doctors, inceptors, and bachelors in divinity. 
Vice-chancellor, master, and two senior fellows of Trinity, &c. 
Crown. 


Crown. 
Vice-chancellor, master, and two senior fellows of Trinity, &e. 
Ditto ditto. 


Vice-chancellor and heads. 

Lord Ainioner. 

Vice-chancellor and masters of colleges. 

Vice-chancellor, professors of divinity, and master of St Peter’s. 
Members of senate. 

Vive-chancellor, masters of Trinity, Christ’s, Caius, &c. 
Vice-chancellor, proctors, and junior doctors. 

Crown. 

Crown. 

Members of senate, chancellor, archbishop of Canterbury, &e. 
Lord high chancellor, president of the Privy Council, &c. 
Heads of houses. 

Regent masters of arts. 

Archbishops of Canterbury and York, mastey of St John’s, &c. 
Ditto ditto. 


Senate. 


Vice-chancellor and heads of houses. 


Vice-chancellor, master of Trinity, &c. 
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ships in most houses at Cambridge, which is only partially known 
at Oxtord; viz. between the foundation-fellowships, and what are 
termed the bye-fellowships and appropriated fellowships ; the for- 
mer being part of the original endowments, and generally open to 
all the world ; the latter, founded by subsequent donations, and 
frequently limited by local and other restrictions. In most colleges, 
the governing body is composed of the foundation-fellows only; 
and they alone are eligible to college office. It has been already 
stated, that the general usage, at Cambridge, is for each college to 
elect its fellows from among its awn members, whether scholars 
or independent: the chief exceptions to this rule occur in the 
small colleges, when they are in want of some individual to fill the 
office of tutor, and no satisfactory candidate presents himself in 
their own number. 
* In general, it may be said that the Cambridge system is less 
strict in point of external discipline, and the under-graduates 
ulder rather less close control, than at the sister university ; on the 
ether hand, that emulation and close attention to study are more 
favoured and encouraged. All the regulations, both of the col- 
leges and university, tend in this direction. Open competition, 
and rank according to merit, form the cardinal principles of the 
academical constitution, as far as it relates to students. "2 


‘Lhe academical year consists ot’ three terms, viz. Michaelmas, 'f. 
Tn Re enn reer ene - 


® M‘Culloch’s Stat. Acct. ii, 350, 351. 
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Cambridge. Lent, and Easter, and includes nearly seven months. The mode 
 —— of admission on the boards of a college is either by a personal ex- 


Admission. 


Degrees. 


Examiua- 
tious. 


amination before the tutors and officers, or through a recommen- 
datory certificate, specifying the age, qualifications, &c. of the 
candidate, signed by a master of arts of the university, and ac- 
companied by a deposit called caution-money.! This is generally 
done before the end of Easter term; and if the certificate be 
deemed satisfactory, the name is at once entered on the boards of 
the college, and the student usually comes into residence about the 
20th of October following, when the academical year begins. The 
following are the principal regulations necessary for proceeding to 
degrees. , 

The distinguishing characteristic of this university has, for 
nearly two centuries, been the pursuit of mathematical studies, 

and of those branches of natural philosophy which depend on 
them. ‘To these the lectures, both public and private, are chiefly 
devoted, and thus preserit to the student the only means by which 
he can attain the honours and emoluments either of the university 
or of his college. The study of classical literature, which is now 
prosecuted toan extent not inferior to that in the sister university, 
is of comparatively recent introduction. Original composition 
forms no part of the examination for honours, but it is made a 
leading feature in the competition for scholarships and other prizes. 

Bachelor of Arts (B. A.), twelve terms, of which ten must be in 
residence. Privy councillors, bishops, noblemen, sons of noble- 
men, the relations of the king, with their eldest sons, baronets and 
knights, are admissible after having kept seven terms. 

Master of Arts (M.A.), three years after taking a bachelor’s 
degree. 

Bachelor in Divinity (B. D.), must be M. A. of seven years’ stand- 
ing. By the 9th statute of Queen Elizabeth, persons admitted of 
any college, when upwards of twenty-four years old, are permitted 
to take the degree of B. D. after ten years, without having pre- 
viously taken any other, and are styled Ten-year-men. ‘The last 
two years must be in residence. 

Doctor in Divinity (D. D.), must be B. D. of five, or M. A. of 
twelve years’ standing. 

Bachelor in the Civil Law (B.C.L.), must be of six years’ standing 
complete, and must reside the greater part of nine several terms. 
The candidate is required to pass the “* previous examination,” to 
attend the lectures of the professor of the civil law for one year, and 
to be examined by the professor. A B. A. of four years’ standing 
is also admissible to this degree. 

Doctor in the Civil Law (D.C. L.), must be B.C. L. of five or 
M.A. of seven years’ standing. 

Bachelor in Physic (M. B.), must be of five years’ standing, and 
must reside nine terms. ‘The candidate is required to attend a 
complete course of lectures on the principles of pathology and 
practice of physic by the regius professor of physic, a course of 
lectures by the professors of anatomy, chemistry, and botany ; to 
undergo an examination by each of these four professors, and to 
produce a certificate of having acquitted himself satisfactorily. 

Doctor in Physic (M. D.), subject to the same regulations as a 
D.C. L. 

Licentiate in Physic is required to be M.A. or M. B. of one 
term’s standing after he has been admitted M. B. 

Buchelor in Music (Mus. B.), must enter his name in some col- 
lege, and compose and perform an exercise in his art. 

Doctor in Music (Mus. D.), generally a Mus. B., and his exercise 
is the same. 

The system of public examinations which is pursued at Cam- 
bridge differs in many respects from that which prevails at Oxford ; 
and as these examinations are intended to exhibit the result of 
the academical instruction, a short account of them will convey to 
the reader a pretty correct notion of its merits. The examina- 
tions take place in the Lent term of each year, and are conducted 
by the moderators, and by examiners appointed by the senate. 
It may be premised, that the course of study preparatory to the 
degree of B. A. is compreliended under the three heads of Natural 
Philosophy, Theology and Moral Philosophy, and the Belles Let- 
tres. The first comprises Euclid's Elements, the principles of 
algebra, plane and spherical trigonometry, conic sections, meclia- 
nics, hydrostatics, optics, astronomy, fluxions, Newton’s Principia, 
Increments, &c.; the second, Beausobre’s Introduction, Dod- 
dridge’s and Paley’s Evidences, the Greek Testament, Butler’s 
Analogy, Paley’s Moral Philosophy, Locke’s Essay, and Duncan’s 
Logic ; and the third comprehends the most celebrated Greek and 


? 
' The caution-money for a nobleman is L.50; for a fellow-commoner, L.25; for a pensioner, L.15; and for a sizar, 
mania in the hands of the tutor or sponsor, and is not returned till a person takes his name off the boards. 
By special composition between the university and King’s College, its under-graduates do not keep any public exer 


are they in any way examined for the bachelor of arts degree. 


3 Questionist is the name given to a student during the last six weeks of preparation for taking his degree. 


Latin classics). The under-graduates are examined in t 
spective colleges yearly or half-vearly, on the subj 
studies ; and, according to the manner in which they acquit th 
selves in these examinations, their names are arranged in ¢ ~ 
and those who obtain the honour of aplace in the first class rece; 
prizes according to merit. iil 

The first university or “ previous” examination (technic, 
called the ‘ little go)” takes place in the Lent coma = 
year from that in which the student commences his academical 
residence, and is conducted by four examiners appointed by th 
senate. The subjects of examination are one of the four Gos ; 
or the Acts ofthe Apostles, in the original Greek, Paley’s Eyiden, | 
ces of Christianity, and one of the Greek and one of the Latin 
classics. Every student is required to translate some portion of | 
each of the subjects appointed, to construe and explain passages 
of the same, and to answer printed questions relating to the 
evidences of Christianity. After the examination, the students 
are arranged in two classes; those who have passed with credit 
and those to whom the examiners have only not refused their ea 
tificate of approval. Rejected candidates are required to attend 
the examination of the following year. A certificate of havi 
passed this examination is indispensable for proceeding to the 
degrees of B. A., M. B., and B.C. L. 

The student has next to perform the usual exercises required , 
by the statutes for his degree; or, in acadentical language, to keep’ 
an Act under a moderator. This exercise, which at Oxford has 
almost fallen into disuse, is performed at Cambridge only by those 
who aspire to university honours.? In the Lent term of his third 
year, the moderator or examiner gives notice to a student that 
he is to keep an act, who thereupon writes three questions, which 
he proposes to maintain and defend. The first question is always 
from Newton’s Principia, the second from some other mathema. 
tical work, and the third from some moral or metaphysical 
writer. ‘The moderator, on receiving these, nominates three stu. 
dents, whose attainments, he thinks, will enable them to prepare 
arguments on the other side. On the day appointed, the mode- 
rator having taken his chair, the candidate for the degree, who is 
termed the respondent, reads a Latin thesis, usually om the third 
subject; after which the others, styled opponents, propose their ar- 
guments, in syllogistic form, against the several positions, the dis- 
cussion being conducted in Latin. If the respondent can answer 
them, he does so; if not, the moderator endeavours, by question. 
ing him, to ascertain from what defect in his knowledge this arises. | 
Each opponent, as he is dismissed, is also questioned by the mo- } 
derator. 

To check the practice of “ degrading,” or postponing fora year, 
the degree of B. A., which had become common among the stu- 
dents, a statute was enacted in 1829, by which degraders are not 
allowed to present themselves for university scholarships, or any 
other academical honours, without special permission. 

The Senate-House Examination also takes place in the Lent term, 
when all the men of the same year, except those who have de. 
graded, are brought into competition at the same time. The 
questionists,® or candidates for the degree of B. A., are divided into 
six classes, determined by the “ exercises” in the schools of the 
preceding year, and sometimes by the report of their college tu- 
tors. The first four classes include those who are cont 
honours; those of the two remaining classes are applicants ely 
for the degree. 

The examination of candidates for mathematical honours, tech- 
nically called the Mathematical Tripos, is confined to mathemalics 
and the cognate sciences, with subsidiary questions Mm divinity, 
logic, and moral philosophy. It lasts eight days, the first five 0 
which are devoted entirely to mathematics, the time of examina 
tion for each day being five hours and a half. During the first 
four days the same questions are proposed to ll the classes; 4 
the fifth a distinction is made in this respect between the py 
last two. ‘The examination on the first day extends only to st” 
parts of pure mathematics and natural philosophy as do ae 

the method of the differential calculus. On the second and thi 
days, the questions from books include, in addition to the above 
subjects, the parts of natural philosophy somewhat more Vegi 
and the simpler application of the calculus. The fourth day's € 
amination extends to subjects of greater difficulty, ¢ 
being taken that there be some questions suitable for the oe 
classes. On the fifth day the classes are arranged according 
settled plan, when the questions proposed to all t 
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cises in the schools, 0 
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the moderators and examiners incommon; but the 
ining the answers to the questions is apportioned 
oderators and examiners, as the plan directs. On 

» sixth day the four classes are examined in logie, moral philo- 
" y, and divinity. The mathematical examination is resumed 
“the seventh day ; and on the following nis are published 
e classifications or brackets, arranged according to the order of 
rit, and each containing, alphabetically, those who have shown 
omselves nearly equal. ‘Those between whom the examiners can- 
tassign a difference of merit are bracketed asequals. At the close 
ithe examinations, a select number, thirty at least, of those who 
ive most distinguished themselves, are recommended to the 
actors for their approbation, and their names are set down ac. 
cding to merit, and classed in three divisions, viz. wrauglers, 
giior optimes, and junior optimes, which constitute the three or. 
cs of honour. ‘The highest of all is the senior wrangler for the 
yu, “ the greatest of English academical honours.” 

(he examination of the questionists of the fifth and sixth clase 
s, who are not candidates for honours, is conducted differently. 
"e subjects and exercises proposed are the same for all, and em- 
t ce Buclid’s Klements, arithmetic, and algebra, with some of 
t, elementary parts of natural philosophy ; Homer and Virgil, 
ivuding questions in grammar, history, and geography ; Paley’s 

idences, and Locke’s Essay. Of the six examiners, two con- 

' themselves to mathematics, two to classics, and two to moral 

osophy. ‘Ihe examination lasts six days, and is conducted 
eirely by printed papers. 'Che questions proposed are of an 
enentary character, and presuppose very moderate attainments 
othe part of the questionists. The examiners are strictly en- 
jeed to take care that the number of the questions to be an- 
s\ed, and the length of the passages to be translated, in any one 
pier, donot exceed what a person well prepared may be expécted 

swer and translate in the time allowed. The names of the 
célidates comprehended in these two classes are also arranged 
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Hugh de Balsham, bi- 
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St Peter's College, } Bishop of Ely. 
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Elizabeth de Burgo. 
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sons appointed by grace 


Lord high chancellor. 
Master of Corpus Christi, 


and master of Trinity 


M ' The Portions of Homer and Virgil required in this examination are the first six books of the Iliad and £neid. 
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calendar. 


The candidates are then required to take the oaths of allegiance 
and supremacy, and to observe the statutes of the university ; and 
having also subscribed that they are bond jide members of the 
Churei of England, are admitted to their degrees by the vice- 
chancellor. 

In addition to the examination 
examination in classical le 


. 
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according to merit, but are not published in the 


thus described, there is also an Classical 
arning, or a Classical Tripos, which takes Tripos. 
place on the fourth Monday after the general admission to the 
bachelor’s degree, and continues five days. It is a voluntary 
competition, to which those only who have obtained mathematical 
honours are admissible. ‘Translations are required of passages 
selected from the best Greek and Latin authors, with written 
answers to questions arising immediately out of the passages ; 
but no original composition either in Greek or Latin. ‘The names 
of those bachelors who pass this examination with credit are are 
ranged in three classes according to their respective merits. 
Besides the honour of occupying a high place in the tripos lists, 
Cambridge holds out to the ambitious student many strong in. 
ducements to exertion, in the prizes which are annually submitted 
for competition. Those to which the greatest degree of import- 
ance is attached are Smith's Prizes and the Chancellor’s Medals. 
The former are assigned to two commencing bachelors of arts, for 
proficiency in mathematics and uatural philosophy ; and as the 
competition takes place soon after the mathematical tripos, the 
adjudication of them forms a severe test of the accuracy of the 
previous decision. It sometimes happens that the judgment of 
the tripos examiners is reversed, and the second wrangler be- 
comes first prizeman. ‘The chancellor's medals are given to two 
commencing bachelors of arts, who must be senior optimes at 
least in classical merit. For these there is also a separate com- 
petition, but it generally happens that the first medal is gained 
by the person whose name is at the head of the classical tripos. 


at Cambridge, in the Order of their Foundation, 


On the Foundation. 


{ Master, 14 foundation and 10 byc- 
\__ fellows, and 59 scholars. 5 
Master, 10 senior, 9 junior, 
{ fellows, 44 scholars, 
tioners, r 0 . 
Master, 14 foundation and 2 bye-fel- 
' lows, 23 scholars, and several bye- 


and 3 bye- 
and 4 exhibi- 


scholars and exhibitioners. 


Master, 12 senior and 17 junior fel- 
lows, 28 scholars, 8 exhibitioners, 1 
scholar in chemistry, and 4 in physic. 


in physic, 
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Cambridge. The following statistical information relating to the universities 
~~ — of OxfordyCambridge, and Dublin, was communicated to the meet- 


Founda. 
tion. 


ing of the British Association for the Advancement of Bei’, 
at Newcastle, in August 1838, by the Rev. H. L. Jones. The 
books used by Mr Jones in compiling his tables were the Oxford, 
Cambridge, and Dublin University Calendars; besides which, 
private information was relied on in determining the value of 
fellowships, the number of students resident, &c., points on which 
the Calendars are silent. In cases of doubt, care was taken to make 
the estimate below what was believed to be the real value. We 
can only give the general abstract of Mr Jones’ tables. 


Oxford. ie. Dublin. 

Professorships .........:.ssseseeerrsssenere NO. 24| 24 

Lectureships.....c.sccsseeeeeee cen sereeeees 8 25 

University offices......scscesccseseesences <= 37 20 

College offices......sssceeseeeeeeeeens neces —| 199 179 

| Fellowships .....cccssecenet sseeeceenoecens = 557 43} 

University scholarships.......seseseeeees = 26 26 

University fellowships .........--+0:+00 _— 2 2 

College scholarships, exhibitions, &c.. — 399 798 

Members on books or boards.......+... = bee S264) eSt575 

Members of convocation or senate.... —| 2,646, 2,663 

Colleges. .....0cereee cece eee eee een eeeeenten 24 17 

University Benefices : 
JSON pyeeee esac acguee es aamoas tonne = 8 2 
Tricine ntseh. see ns. cares seems — 8 2 
Waele. . castes tae casleeeeis meee! «3 we L. 2400 600 
College Benefices : 
INU iteiasss ae, rR, «eters = reels Site No. 455 311 
MCU MDETES. re ceseeeees see. cco cre nee _— 430 280) 
NPG so cater eae. ante oncleteeeeeriee .. L. 136,500} 93,300 
University Prizes: 
MIC Leet ss cakes oxaacsnectemtensse No. Hi 16 16 
AWG corne S660 cacao caReo SaGoondocoodacr L. 160 B42] ose 

| College Prizes: . 

BP Nien, . AW cscs ccecesecoee NO| 20s 251 17 
Werle. see ees s oiiiecie« «cot ememaciciaaensee JR Mien 1,038)... 

| Revenue : 

' Professors and lecturers...........+.. L.| 5,400) 5,500) 4,000 
University officers.... .....sssesesceees —j}| 3,000) 2,000)... 
College officerS.......00cssceesoeeeeeeeees =| 15,650} 17,750) 20,000 
Heads of Houses.........00sssecctseeeees —| 18,350) 12,650, 2,000 
GMO WS iiss. cosictes sa aes eens et — |116,560) 90,336, 25,400 
University scholarships..........s000+ —j| 1,188) 1,300; 1,000 
College scholarships ...........0+ wese—| 6,030) 13,390) 2,100 

j Total Revenue : 

IP Colleresee. .Trie..ccerg a RT Sanbond L./152,670)133,268 31,500 

POLI et “A cesocoopaeee .cleraceorosocd —| 22,000) 16,000)... 
Colleges and universities ............. — (174,6701149,268 31,500 


Mr Jones estimates the average incomes at Oxford and Cam- 
bridge as follows :—Heads, L.764. 6s., and L.7743 Fellows, L.211, 
and L.209. 6s.; University Scholars, L.42. 4s., aud L.50; College 
Scholars, &c. L.15 ; Professors, L.187. 3s., and L.181. 2s.; Lectu- 
rers, L.150, and L.47. 7s. The average expenditure of resident 
members is estimated at L.300 for Oxford, and 1.250 for Cam- 
bridge, varying however in the different colleges. 


UNIVERSITY OF LONDON. 


The university of London was constituted by a royal 
charter, dated the 28th of November 1836, which confers 
on it the power of granting dcgrees in arts, law, and medi- 
cine, under regulations to be determined by the university, 
subject to the approval of the secretary of state. By a 
second charter, dated 5th December 1837, some of the 
powers granted in the first were modified, and two new 
members of senate were named. The objects proposed to 
be effected by the institution, as statcd in the charter, are 


1? Journal of the Statistical Society of London, vol. i. pp. 385-397. 


«“ the advancement of religion and morality, and the nro. 
motion of useful knowledge,” by holding forth « tg 
classes and denominations” of persons, without relj 
distinction, “ encouragement for pursuing a regular ang 
liberal course of education,” and “ rewarding” with ac, 
demic honours and distinctions those who, by the pursuit 
of such course of education as the senate, with the concur. 
rence of the government, shall prescribe, have acquired 
certain ascertained degrecs of ‘ proficiency in literature 
science, and art.’ The university consists of a ehancellor 
vice-chancellor, and thirty-six fellows, who form the senate. 
or governing body, and are invested with the sole power of 
managing and superintending its affairs, and of forming 
regulations for examinations and the granting of degrecs, 
such regulations to be submitted to one of the secretaries 
of state, and “ approved of and countersigned by him? 
The chancellor is appointed for life by the crown, unde 
the sign manual; the vice-chancellor, whose offiee is an 
nual, is elected by the fellows from their own number. The 
original fcllows were appointed by the crown, under the 
sign manual ; and the charter provides that, “if at am 
time, by death or otherwise, their number shall be reduced 
below twenty-five, exclusive of the chancellor and vice 
chancellor for the time being,” the members of the senatt 
“ shall clect twelve or more fit and proper persons’ to com 
plete the requisite number of thirty-six. The power c 
visitation is retaincd by the crown. In contemplating th 
effects likely to result from an establishment invested wit 
such extensive powers, and directed to such noble end 
we cannot but regard the university of London as calcu 
lated eventually to attain an important station amon 
similar institutions in the empire, and as destined to give 
powerful impulse to the advancement of learning and sc 
ence. 
The university comprehends two colleges, named Um 
versity College and King's College, both situate in Londor 
University College was established by a company of share 
holders, for the purpose of furnishing to the inhabitants 0} 
the metropolis, at a moderate price, a general education 
embracing a wider range of subjects than those in whic 
instruction is given at Oxford and Cambridge. Student 
are admitted without refcrence to their religious opiion 
The classes were opened in October 18283 and a secon 
charter of incorporation was granted in 1836. The const 
tution of both colleges nearly resembles that of the Scott 
and German universities, and retains much of the simplici 
by which the ancient academical seminaries were ciate 
terized. The students do not reside in the colleges ™ 
the academical discipline is therefore confined to the clas 
room. The professors are dependent on the fees a 
they receive from their pupils, and deliver their instru 
tions by means of public lectures, accompanied by 
chetical examinations. ‘There are public examinations. 
-the end of the session, when prizes are awarded tot 
most distinguished students. ‘The government 8 1" 
in a council, consisting of a president, vice-president, 3 
twenty-four other members, which has the power to im? 
regulations, accept endowments, appoint pula ee | 
&c. and to manage generally the affairs of the Coleg | 
the members of council are clected by the proprietors. # 
struction is provided in the three faculties of arts i 
medicine. The college contains thirty-two professors P 
nine in literature, six in mathematical and physical Bae i 
threc in ethical and political sciences, three in law, anee ih 
inmedicine ; but some of these are held along with ot 
rofessorships. 
E King’s ites was incorporated by royal — , 
1829, and is confined principally to the education © - 
bers of the church of England. The funds for the cre 


nd support of the institution were raised partly by dona- 
ons, and partly by proprietary shares. The government 
by in a council consisting of three classes; the visi- 


jovernors by virtue of their office, as the lord chaneellor, 
icchbishop of York, bishop of London, and other high fune- 
jonaries; the governors for life, and those who are simply 
ouncillors. There are thirty-four professorships, embra-~ 
ng the same faculties as in University College, with the 
Idition of Jectures in divinity by the prineipal. By no- 
ing, perhaps, is the recent institution of these colleges 
jore distinctly marked, than by the provision which they 
ave made for the cultivation of the modern languages and 
erature. Each of them furnishes instruction in English, 
rench, Italian, and German ; and even Chinese is taught 
_ ya professor. 


ides the members of these two colleges, the university is 
apowered by the charter of foundation to grant degrees in arts 
i law to candidates from such institutions within the United 
|ngdom as are or shall be authorized under the sign manual to 
ue certificates of proficiency, and also to prescribe the courses 

tudy, and the modes of education, necessary to entitle the can- 
ates to be admitted to examination. ‘The following institutions 
Tye consequently been empowered (1841) to issue certificates to 
«ididates for degrees in arts and law: St Cuthbert’s College, 
[haw ; Stonyhurst College; Royal Belfast Academical Institu- 
tn; Bristol Colleze ; Manchester New College ; St Mary’s Col- 
e, Oscott ; Carlow College ; St Edmund’s College, near Ware; 
merton College; Highbury College; the Colleges of St Peter 
#1 St Paul, at Prior Park, near Bath; Spring Hill College, Bir. 
—Tigham; and Stepney College. The senate, with the ap- 
ation of the secretary of state, has also the power of selecting 
i medical institutions and schools, “« whether corporate or unin- 


¢porated,” in the metropolis or in other parts of the United King. 
da, “ from which, either singly, or jointly with other medical 


i-itutions and schools in this country or*in foreign parts, it may 
Uproper to admit candidates for degrees in medicine,” and to 
] er degrees on these candidates on their producing certificates 
javing completed the course of instruction required by the 
uversity. The list of “ recognised medical institutions, schools, 
a teachers,” dated 9th April 1840, besides the various hospitals 
#) medical schools of the metropolis, comprehends the medical 
(ols which have been established in Birmingham, Bristol, Hull, 
ids, Liverpool, Manchester, Newcastle-upon-Tyne, Sheffield, 
| York; the extra-academical lecturers, composing Queen’s 
Ulege, Edinburgh, and various teachers who are members of the 
Hal College of Surgeons ; two medical schools, besides lecturers 
lasgow ; and medical schools in Dublin, Cork, and Belfast. 
he Session of the university commences on the first of Octo- 
biifor the medical classes, and on the first of November for the 
Mainder, and ends in May. Students in arts, before being 
‘®iitted, must produce a certificate of having completed their six- 
th year, and are required to undergo a bona side examination 
‘pe elements of mathematics, natural philosophy, natural his- 
|, and some of the simpler doctrines of chemistry. They are 
! examined in classics, in the grammiatical structure of the Eng- 
ki language, and in the outlines of modern history and geogra- 
P') Ancient history and geography are embraced in the classical 
ms. The candidates who have passed are arranged by the ex. 
, /¢ts in two divisions, each in alphabetical order ; and any candi. 
G Who has passed may, ou producing a certificate that he has not 
(leted his nineteenth year, be examined for honours in ma- 
“Patics and natural philosophy, and also in classics; the range 
ol amination being made considerably more extensive than that 
yitrance. The candidates in each of the two divisions are 
thy placed in the order of merit ; and to the first of each class an 
*¥bition of L.30, for two years, is assigned. Students of medi- 
efore admission, are required to undergo a similar examina- 
ion the same snbjects, varied however to suit their professional 
. 83 and those who are admitted have likewise an opportunity 
', tining honours, and of gaining exhibitions of equal amount 
fi those in the faculty of arts. ‘The examinations are conduct- 
4 veans of printed papers; the power being left to the ex- 
1 ers of Putting viva voce questions on the written answers When 
"), 4ppear to tequire explanation. e 
« €xaminations for degrees take place once a year. The ex- 
_ ations in arts are in May, and those in law and medicine 
vember. The course prescribed in each faculty is exten- 
i and the plan of examination is comprehensive and judicious ; 
Pur limited Space prevents us from giving even an abstract of 
The examinations are all conducted by means of printed 


pr, who is the archbishop of Canterbury; the perpetual 
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papers, and are placed under the superintendence of twenty-two. London. 
and paid by the government. ~~~ 


examiners, appointed by the senate, 
Of these, fourteen are assigned to the faculty of arts, one to the 
faculty of law, and thirteen to the faculty of medicine. Some of 
them examine on more than one subject. ‘The professors take no 
part in the examinations. In each of the faculties there are also 
examinations for honours, and exhibitions are granted to the suc. 
cessful competitors. The exhibitioners take the designation of 
University Scholars. The course for the degree of B. A. is two 
years, and for M. A. four years; for LL. B. one year after tak- 
ing the degree of B. A.; for LL. D. two years after becoming 
LL. B.; for M. B. four years; for M. D. a certain prescribed 
course after taking the degree of M.B. The following are the 
fees for graduation: B. A. L.10, M. A. 1.10, LL. B. L.10, LL. D. 

1.25, M. B. L.10, M.D. L.10. The estimated public expense 

of the university, exclusive of the revenue derived from fees, for 

the year from Ist April 1840 to 31st March 1841, was 1.5318. 10s. 


‘This money it appropriated to the payment of examiners, re- 
gistrar, &c. . 


UNIVERSITY OF DURHAM. 


The university of Durham was incorporated by a royal Founda. 
the Ist of June 1837, under the name oftion. 


charter, dated 
‘The Warden, Masters, and Scholars of the University of 
Durham,” which authorizes the body corporate to have per- 
petual succession, and a common seal, and to enjoy all the, 
rights and privileges which “are incident to a university 
established by royal charter.” It consequently possésses and 
exercises the right of granting degrees in all the faculties. 
The great and increasing 
land, and its remoteness from the universities of Oxford and 
Cambridge, had long pointed out the expedieney of esta- 
blishing in this part of the kingdom an institution which 
should secure to its inhabitants the advantages of a sound 
yet not expensive education. Accordingly the late bishop 
of Durham, with the dean and chapter, believing that the 
means of supplying the deficiency might be provided from 
the resources of that body, without contravening the prin- 
ciples on which it was incorporated, agreed, by an act of 
chapter in 1831, to appropriate property producing L.3000 
per annum to the support of an academical institution in 
connection with the eathedral church. The bishop, at the 
same time, promised to provide eventually for the warden, 
the professor of divinity, and the professor of Greek, by 
attaching prebendal stalls to the several offices. In pursu- 
anee of this arrangement, an act of parliament was obtained 
in 1832, authorizing the bishop, and the dean and chapter, 
to carry their munificent resolution into effect, by empower- 
ing them to establish a university for the advancement of 
‘learning in connection with their cathedral church. The 
university was opened in October 1833, and a regular sys- 
tem of instruction commenced. After the course of study 
had been finally fixed, and the arrangements for con ucting © 
the business matured, a statute was passed by the dean and 
chapter, in July 1835, and approved by the bishop, intrust- 
ing the ordinary management of the university, under the 
bishop as visitor, and the dean and chapter as governors, to 
the warden, a senate, and a convocation. A body of regu- 
lations for conducting the stndies and the general business 
of the university was soon after prepared, and was approved 
by convocation on the 4th of March 1836. The various acts 
of the dean and chapter were ratified by the charter of 
foundation in the following year. | 
The university consists of a warden or principal, a 
divinity and ecclesiastical history, a professor of Greek and clas- tion, 
sicalliterature, a professor of mathematics, two proctors, and:read.- 
ers in law, medicine, Hebrew, history, and polite literature, na- 
tural philosophy, chemistry, and modern languages ; with gradu- 
ates and scholars. ‘The warden and the professors of divinity and 
Greek are appointed by the bishop of Durham; the professor of 
mathematics and the other officers are nominated by the dean and 
chapter. The business of the university is conducted by the war- 
den and a senate and convocation. ‘The senate, which consists of 
the chief officers of the university, transacts the ordinary business, 
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professor of Constitu- 
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Durham. and is competent to originate regulations and other measures 


relating to it, but such regulations and measures are not in force 
till they are confirmed by the convocation. The convocation, 
which, besides the members appointed on the first establishment 
of the university, consists of all persons regularly admitted to the 
degrees of doctor in divinity, the civil law, and medicine, and to the 
degree of master of arts, confirms or rejects what is submitted to 
it by the senate, but has not the power to originate or amend. 

By the regulations of the university, provision has been made 
for a regular course of general education similar to that which is 
given at Oxford and Cambridge. The qualifications of the stu- 
dents are ascertained by examination before admission; and their 
proficiency during the continuance of the course is tested by pub- 
lic examinations held annually, particularly at the end of the third 
year for the degree of bachelor of arts, and at the eud of the fourth 
year for the degree of master. Instruction in theology is like- 
wise given ; and those who at the end of the course pass the re- 
quisite examination, and produce the necessary testimonials, re- 
ceive under the common seal of the university a certificate of 


Civil En- competency and character, which is called a license in theology. In 


gineering. 


Fellow- 


1837, an important extension of the benefits of the university was 
made by the establishment of a course of instruction for students 
in civil engineering and mining, suggested by the extensive public 
works in the neighbourhood. The students in this department 
are examined, on admission, in the Latin language, in arithmetic, 
and the elements of mathematics. ‘The full course of study ex- 
tends over three years: the competency of the students is tested 
by a public examination at the end of each year; and those who 
have passed all the requisite examinations are admitted to the 
4“ academical rank” of civil engineer. Besides the regular courses 
of professional education, public lectures on various branches of 
literature and science are also delivered from time to time, which 
are open, under certain regulations, to persons who are not mem- 
bers of the university. 
Six university fellowships have lately been endowed by the 


ships, &c. dean and chapter, which are open to any member who has passed 


University 


College. 


Degrees. 


History. 


the examination for the degree of B. A., and are tenable for six 
years. The fellowships are vacated by marriage, or by holding 
preferment, office, or property real or personal, producing 1.300 
a yearor upwards. ‘here are also twenty university scholarships 
of the annual value of L.39 each ; arid others founded by the trus- 
tees of the last two bishops. Prizes of various kinds are given for 
the encouragement of merit. 

University College was formed at the opening of the university, 
for the purpose of uniting a system of domestic discipline aud 
superintendence with academical instruction ; and residence within 
the college is enforced on every stuient, unless a dispensation to 
reside elsewhere is granted by the warden. College examinations, 
independent of those appointed by the university, are held at the 
eud of every term. 

Degrees are conferred by the warden and convocation, but every 
grace for a degree must be allowed by the dean and chapter be- 
fore it is proposed in convocation. ‘The academical year consists 
of three terms, of not less than eight weeks each, cailed Michael- 
mas, Epiphany, and aster. Michaelmas term commences not ear- 
lier than the 10th of October, and Easter term ends not later than 
the 30th June. No religious test is exacted till a student proceeds 
to hisdegree. For the terms and exercises requisite for proceeding 
to the different degrees, See Durham University Calendar for 1841. 


od SCOTISH UNIVERSITIES. 


UNIVERSITY OF ST ANDREWS. 


At the beginning of the fifteenth century, Scotland 
contained no academical institution in which the higher 
branclies of knowlege were taught. The Scotish youth 
who wished to obtain a more libcral education than the 
seminaries of the country afforded, were under the ne- 
cessity of seeking it in foreign universitics; in some of 

» which colleges were early endowed for their reception. 
Soon after the middle of the thirteenth century, Dervor- 
guilla, wife of John Balliol, founded and endowed a col- 


a: ad F ; ; ’ ; 
De consilio, consensu, et communi tractatu trium statuum personarum regni Scotia.” 


» 2 M‘Crie’s Lite of Melville, i. 211, 1819. 
in Scotland, p. 387. 


3 Life of Melville, 1. 218, aud authorities there cited. 
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Concordia inita, per Epixcop. Jac. Kennedy, inter Supposita Universitatis et Cives Sti. Andrew, a. D. 1440, 


® Fordun, as cited by Dr M'‘Crie, Life of Melville, i. 216. 
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Report of the Royal Commissioners appointed for inquiring into the State of the Uni 
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lege at Oxford for Scotish students; and in ~ 
Scotish College in the university of Paris was for 
endowed for a similar purpose, by David Murra: 
Moray. The risk and inconvenience attending the 
of the youth to foreign schools was long felt; and 
cerning part of the community were not insensible of the 
advantages which the country would derive from the esta. 
blishment of an institution within its own limits, where the 
higher branches of education, in science, philosophy , 
theology, might be attained. One of the individuals 
entertained these sentiments was Henry Wardlaw, bis hop 
of St Andrews, who took measures to remedy the evil 
Having ascertained that his sovereign James I, a that 
time a prisoner in England, approved of his scheme, he 
resolved, with thc consent and approbation of the estates 
of the kingdom,! to erect a university in the eee 
metropolis. The lectures commenced in 1411; and 
bishop, with the concurrence of the prior of St Andreys 
and the archdeacon of Lothian, immediately granted to the 
masters and students the privileges belonging to a univer. 
sity. Benedict XIII. issued a bull of confirmation on the 
27th of August 1413, instituting a studiwm generale, or 
university, for instruction in theology, the canon and civil 
law, medicine, and tue liberal arts ; and conveying to the 
bishop the power of conferring degrees in these faculties, 
thereby investing him with the power and dignity of chan 
cellor. The pope on the same day signed other five bulls, 
securing the rights and privileges of the university, which 
were ratified by James I. in 1432.2 The king at the same 
time granted to the members exemption from all the ex- 
igible tributcs of lis kingdom; an immunity which Was 
confirmed by his four immediate successors. F 
The university was formed on the model of those of 
Paris and Bologna. The members, or supposts, as they 
were called, were divided into four nations, those of Fife, 
Angus, Lothian, and Albany, the last including all who 
did not belong to any of the other three districts. The 
supposts, at a congregation or general meeting, elected 
annually four procurators to watch over their interests, 
and four intrants, or electors, by whom the rector was 
chosen. ‘fhe government was vested in the rector, of 
wliom it was required as a necessary qualification, that he 
should be a graduate in one of the faculties, and should 
also be in holy orders. ‘The university was represent- 
ed in the rectorial court by twelve assessors, three select- 
ed from each nation. With the advice and consent 
of his assessors, the rector possessed supreme judicial 
power in all causes, civil and criminal, relating to mem 
of the university, with the-exception of crimes which in- 
ferred the highest punishment.? As in other eases whici 
have already been mentioned, the privileges and powers 
possessed by the university excited the jealousy of the m- 
gistrates of the city; till a concordat was entered into by 
the contending parties, by which their respective jurisdic: 
tions were defined and adjusted.* The members of the 
university were divided into faculties, at the head of eact 
of which was a dean, who presided at the meetings of the | 
masters for regulating the course of study, for examma- 
tions, and the conferring of degrees. The university was | 
well supplied with teachers even at its commenceme 
Before the papal bulls were issued, it included a profess” | 
of divinity, four lecturers on the canon law, and three who 
taught the arts or philosophy The revenues of the mst 
tution were at first extremely limited, and for some Hm® 


consisted chiefly of small sums received from the studen> 
| 
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- their admission and graduation ; but the persons appoint- 
d to conduct the different departments of study generally 
endowments from other sources. During the first 
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in the walls of the college, and were bound to conform to St An- 
certain regulations as to dress, amusements, and general 4rews. 
conduct. Delinquencies were to be severely punished ; and a 


wenty years of its existence, great inconvenience was suf- 
ed from the want of public buildings; and the schools 
vere held ‘in the different religious houses, which in con- 
equenee claimed to be considered as constituent parts of 
je university. In 1430 a Pedagogium was built for the 
schools of the faculty of arts, and for chambers for the stn- 
ents of that faculty; while the studies of the faculties of 
eology and law continued to be conducted in other build- 
ags. The congregations of the university were held for 
least 180 years in the Augustinian priory.! 

The university was liberally patronised by James I. after 
is return from his long captivity in England; and being 
_ nducted by an active and devoted priesthood, it soon ac- 
‘aired the confidence and respect of the country, and 
_ ctracted students from all parts of the kingdom. To pro- 
i. de more effectually for their instruction, James Kennedy, 
ye suceessor of Wardlaw in the sce of St Andrews, esta- 
ished in 1450 the College of St Salvator, which was 
mnetioned by Pope Nicholas V. about the year 1455, and 
1 favour of which new grants were made by the same 
relate, and by Pope Pius II. in 1458. The college. was 
) consist of thirteen persons, all of whom were to live 
ithin its walls; a preepositus or provost, who was to be a 
vetor of divinity; a licentiate and a bachelor of the 
ume faculty; four masters of arts, and six poor scholars. 
he provost was required to lecture in theology once a 
eck, the licentiate twice, and the bachelor every read- 
: day ; the duty of preaching at stated times to the peo- 


e being also imposed on the two former. Two of the 
asters of arts were to be annually chosen as regents, the 
ne to teach logic, and the other physics and metaphysics, 
-cording to the method of the schools and the statutes of 
te university. The masters of arts and poor scholars 
icre to be elected by the provost, licentiate, and bachelor. 
he benevolent founder granted as an endowment the 
etorial tithes of four adjoining parishes, constituting the 
| ree principal masters of the college rectors of three of 
em, and reserving the fruits of the fourth as a common 
| nd for the maintenance and support of all members of the 
jundation, together with their attendants and servants. 
bout the year 1468, Pope Paul II. in consideration of the 
jsing reputation of the college, honoured it with the pri- 
lege of eonferring degrees in thcology and the arts ; thcre- 
constituting it a separate university, though with limit- 
powers. 
In 1512, John Hepburn, prior of the Augustinian mo- 
tery, and Alexander Stewart, archbishop of St Andrews, 
unded the College of St Leonard, which was in the same 
‘at confirmed by a royal charter from James IV., accom- 
nied, as in the case of the university, with an exemp- 
n to its members and property from all national im- 
sts. The prior granted to this new erection the revenues 
the hospital of St Andrews, for the support of the prin- 
pal master ; four chaplains, two of whom were to be re- 
‘ents; six graduates in arts, who were to be diligent stu- 
ents of theology ; and twenty scholars, students of philoso- 
y. The principal, who was to be nominated by the prior, 
m the canons of the chapter, was constituted professor 
; f divinity, and was invested with absolute jurisdiction over 
li the members of the college. un conjunction with the 
nor, he was to appoint the regents ; and candidates for the 
cholarships, after satisfactory examination by him, certi- 
ed to the prior, were nominated by the latter, who was 
joined to be influenced in the disposal of his patronage 
ip Terie alone, and not by individual solicitation. As in 
© Case of St Salvator’s, all the members were to live with- 


' Commissioners’ Report, p. 214. . 


the power of visiting the college and rcforming its abuses 
was retained by the prior and the chapter of the convent. 


Notwithstanding the superior advantages of the two en- St Mary’s 
dowed colleges, there were still in the university professors College. 


and students who belonged to neither, and who continued 
to frequent the Pedagogium, although they were supported 
by but slender funds. The disadvantages to which they 
were subjected in their competition with the rival colleges 
induced Archbishop Alexander Stewart to make prepara- 
‘tions for giving to the peedagogium a collegiate form, which 
were frustrated by his premature death in the field of Flod- 
don. The design was resumed by his successor James 
Beaton, who in 1537 founded St Mary’s College, or as it 
was sometimes called, the New College, and in the same 
year procured for it the confirmation of Paul IIL? It was 
founded for all the faculties; and by its charter of erection, 
obtained the power of conferring degrees, thus forming a 
third independent university. But the college was not fin- 
ally erected till 1553, when Archbishop Hamilton, under 
the authority of a papal bull obtained in the year preced- 
ing, extended its constitution, and endowed it with the 
tithes of six parishes. It was to consist of thirty-six per- 
sons; a prefect or principal, who was to be a coctor or li- 
centiate in divinity, and who was to have jurisdiction over 
all members on the foundation ; two professors of divinity, 
the one a licentiate and the other a bachelor; a professor 
of the canon law,who was to be in priest’s orders; eight stu- 
dents of divinity, whose appointments were tenable for six 
years, and who, besides attending regularly the lectures of 
the professors, were themselves required to lecture; three 
professors or regents of philosophy, who were to teach logic, 
ethics, physics, mathematics, and the other liberal arts; a 
professor of rhetoric and one of grammar, who were to be 
masters of arts; sixteen poor scholars, students of philosophy, 
who were to be well acquainted with grammar and Latin; a 
provisor, a janitor, and acook. The defence and increase of 
the Catholic faith being the declared object of the erection 
of this as well as the other colleges, the principal and profes- 
sors had certain extra-academical duties assigned to them. 
The principal was required to lecture on the sacred Scrip- 
tures every Monday, the licentiate five times a week, and 
the canonist to deliver the same number of lectures on the 
canon law. Appropriate duties were assigned to the other 
members. ‘The rector of the university, with the principal 
of St Salvator’s College, and some of the highest ecclesias- 
tics of the city, were to elect the principal and the profes-” 
sors of divinity and the canon law ; and theyagain were to fil! 
up all other vacancies as they occurred in the college. The 
rector was empowered to visit the college annually, and to 
see that discipline was duly enforced. The college was — 
to be exempted from all public burdens. All vacations 
were to be disallowed, and absentees for a month in the 
year, without permission from the principal, were to forfeit 
their appointments. Nothing probably is more remarkable 
in the establishment of the colleges of St Andrews, than the 
success of the founders in obtaining for them the most ce- 
lebrated teachers. Men who had distinguished themselves 
in the foreign universities were urgently invited as profes- 
sors, and appear to have willingly embraced the opportunity 
to diffuse among their countrymen the learning which they” 
had themselves acquired. 


The constitutions of the colleges remained unaltered till the 
reformation, with the exception of the appointment of a professor 
of humanity in each of the colleges of St Salvator and St Leonard, 
answering to the professor of grammar in St Mary’s. During the 
agitation of the religious controversy, the academical exercises were 
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St An- interrupted, and in the year 1559 the faculty of arts were under 


drews. 


the necessity of discontinuing the public exhibitions usual at gra- 


—~,—— duation.! Immediately after the establishment of the reforma- 


Course of 
study. 


Degrees. 


tion, the laws and practice of the university were accommodated 
to the change which had taken place in the religious establishment 
of the country ; but the mode of teaching, and the academical ex- 
ercises, so far as related to philosophy and the arts, continued 
nearly on their former footing. The students who entered a 
college at. the same time, formed a class, and were placed under 
the superintendence and tuition of a regent, by whom their studies 
were conducted during the whole course. ‘The regular time of 
the course was four years, but it was more usually finished in 
three years and a half. The session commenced on the first of 
October, and continued till the end of July, the months of August 
and September? being allowed as a vacation. ‘The regent assem- 
bled his class three hours every day, and read and explained to 
them the books of Aristotle, beginning with dialetics or logic, 
then advancing to ethics, next to physics, and concluding with 
metaphysics, which were considered the highest branch of philo- 
sophy, and mathematics, which included arithmetic. During 
their course the students were frequently exercised in disputations 
and declamations, both privately in their class, and publicly before 
the college and university. ‘The principal frequently read lec- 
tures on the higher branches of philosophy, which were attended 
by all the students of the college.s 

In the middle of the third year, the students who obtained from 
their regent and the principal of the college an attestation of re- 
gular attendance and good conduct, were allowed to propose them- 
selves as candidates for the degree of bachelor. In the presenve 
of three regents, annually selected from each college as exami- 
ners, the candidates determined a question in logic or morals, and 
answered such questions as were proposed to them on any of the 
branches of study with which they had been occupied. ‘Those who 
acquitted themselves to the satisfaction of the examiners were 
confirmed bachelors by the dean, the rest were sent to a lower 
class. A similar forin was observed in the act of laureation at the 
end of the course ; except that on this occasion the candidates were 
examined on the whole circle of the arts, and were required to de- 
fend a thesis which had been previously affixed to the gates of the 
different colleges. They were then divided into classes, and their 
names arranged according to merit, with a certain preference to 
persons of rank. When the examinations were concluded, the de- 
gree of master of arts was solemnly conferred by the chancellor, 
in nomine Patris, Filii, ct Spiritus Sancti. Certain fees were paid 
by the graduates, according to their rank, to the purser of the 
university and of the faculty, to the dean, and to other officers. 
Small annual fees seem originally to have been paid by the stu- 
dents to their regeuts.* 

Soon after the establishment of the reformation, the leaders 
of that great revolution proposed a scheme for new-model- 
ling the universities, which, though not adopted by the legis- 
lature, will remain a lasting monument of the enlightened and pa. 
triotic views of its compilers. After several other ineffectual at- 
tempts, a commission was appointed in 1579, on the petition of 
the General Assembly, with full powers to consider the founda- 
tions in the university of St Andrews, to alter the constitution 
and form of study, and to introduce such improvements as might 
appear necessary. The commissioners, finding that all the colleges 
had departed from their original foundations, agreed upon a new 
form of instruction, which was iaid before the ensuing meeting of 
parliament, and ratified on the llth of November 1579. St 
Salvator’s College was to consist of a principal, and four pro- 
fessors or regeuts of humanity and philosophy. The first regent 
was to teach the Greek grammar, and to exercise the students in 
Latin composition during the first, and in Greek during the second 
half year. he second regent, who was also considered a professor 
of humanity, was to teach the principles of rhetoric, and the prac- 
tice of it as exemplified in the best Greek and Latin authors. 
This class was to spend an hour at least every day in composition ; 
and during the last half year the students were to declaim once a 
month in Greek and Latin alternately. It was the duty of the 
third regent to teach, in the original language, part of the Logic of 
Aristotle, with the Ethics and Politics ; and the Offices of Cicero 
in Latin. The fourth regent was to teach the necessary parts of 
the Physics, and the doctrine of the Sphere. Each regent wascon- 
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I M‘Crie’s Life of Melville, 1. 228, and authorities there cited. 
schools. 


* Life of Melville, i, 231~323. 


§ Life of Melville, i. 245, where a more detailed account will be found, from which the abstract here given has been made, 


# Life of Melville, i. 250. 


2 So early as the days of Augustin, the month of September, as the season of the vintage, appears to have been allowed as @ vacation 
1001. Valesiana, p- 65, a> quoted by Dr M‘Crie, Life of Melville, 1. 244. 
3 Life of Melville, 1. 230, 231 ; and James Melville’s Diary, pp. 22~24, there cited. 
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fined to his own department. Professors of mathematics and _ 
were also established, who were to lecture at least four tim 
week; and the principal of the college was to act as professor of. 
medicine. Similar arrangements were made in St Leonard’s Col. 
lege ; with this difference, that no classes of mathematics and | = 
were established in it, and the principal was to lecture on th 
philosophy of Plato. St Mary’s College was approptiated solely 
to the study of theology, and the languages connected with a 
The course of study was to be completed in four years, under the 
instruction of a principal and four professors, each of the profes. 
sors having under his care only the students of one year. Item- 
braced, in the first year, the elements of Hebrew, Chaldee, and 
Syriac; during the next eighteen months, the same la " 5 
-with critical explanations of the Pentateuch and historical hooks af 
the Old Testainent ; and during the remaining eighteen months 
the prophetical books were examrined in the same manner. Gur. 
ing the whole four years, the fourth professor was to explain the 
New Testament, by comparing the original with the Syrian ver. 
sion ; “aud the principal was to lecture on systematic divinity. The 
students were required to attend the lectures of three professors 
every day during the continuance of their theological course. Such 
was the form of instruction drawn up by Melville, and recom. 
mended by Buchanan, which has been well characterised by Dr 
M‘Crie as “the most liberal and enlightened plan of study which 
had yet been established in any European university.”®& his des. 
tination of the colleges continued till 1621, when, by an act of the 
legislature, their original constitutions were restored, “in all their 
heads, articles, and clauses,” so far as was consistent with the re. 
formed religion, with the single exception that St Mary's should 
be confined to the faculty of divinity. Professorships of mathe- 
matics and medicine were instituted in 1668 and 1721. We have © 
not the means of ascertaining the precise number of students who 
belonged to the university at one time. In ordinary cases it appears 
not to have exceeded 200, and it did not fall mucli short of that 
number during the latter half of the sixteenth century. Fewer 
had attended it during the first half, and still fewer previously to 
that period.’ 
The three colleges continued without further alteration fill the 
year 1747, when, in consequence of the inadequacy of the provi- 
sion fer the principals and professors of the two colleges of philo- 
sophy, a union of them was effected by parliamentary enactment, 
which enabled them to consolidate their endowments, and to make 
provision for a more extended course of instruction. By this 
statute the United College of St Salvator and St Leonard was to 
consist ofa principal, a professor of Greek, three professors of phi- 
losophyy professors of humanity, civil history, mathematics, and 
medicine, and sixteen bursars on the original foundations. The 
same statute regulates the patronage of the professorships and bur- 
saries, and makes provision for the disposal of the funds of the col- 
lege. No change has since taken place in the constitution of the 
colleges, none of the suggestions of the royal commissioners ap- 
pointed in 1826 having been carried into effect in any of the 
Scotish universities. The principal of United College takes no 
active part in teaching ; the professor of ethics delivers a course of 
lectures on political economy, and the professor of medicine ee 
chemistry and chemical pharmacy. In St Mary’s College there 1s 
a principal, who is also primarius professor of divinity, and con- 
ducts the department of systematic theology; a professor of divi- 
nity, who confines his lectures chiefly to biblical criticism; and 
professors of ecclesiastical history and oriental languages. 11¢ 
members of the colleges have long ceased to live in common: the 
bursaries are still paid to certain poor scholars, but chambers are” 
no longer provided for them, nor do they eat at a common table. 
The professors of United College receive fees from their pupils, 
but those of St Mary’s have no remuneration except their sa- 
laries, and a small grant of public money. van 
‘The university consists of a chancellor, rector, two principals, U 
and eleven professors. These members, with the exception of the 
chancellor, form the governing body of the university, under the 
name of the Academical Senate. ‘The Chancellor is the highest 
ignitary in the university, and the guardian ofits privileges. He 
as originally the fountain of honour, and entitled to confer all 
acadeniical degrees; but this part of his official prerogative h 
long been in abeyance. According to the original charter, the 
bishop of' the see, as in the other Scotish universities founded by 


© See First Book of Discipline : Of the Erection of Unieersiss 


§ aclesiastics, 
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was chancellor ex officio. Since the abolition of epis- 
-pacy, he has been elected by the senate, is generally a noble- 
_an, and retains his appointment for life. ' 

The Rector, who is the next office-bearer, is elected, according 
, the origival constitution of the university, by four intrants 
josen by the four fiations ; the retiring rector having a casting 
‘ste in the case of an equality in the votes ofthe intrants. By the 
cisting regulations, the only individuals who are eligible are the 
‘yo principals, and the professors of divinity and ecclesiastical his- 
ry. The rector nominates his substitutes and assessors from 

e senate, and with their advice determines all causes which are 
‘ought before him. He acts as a civil magistrate within the uni- 
asity, and possesses over the students the power of expulsion. 

The Dean of the faculty of arts ischosen annually by the mem- | 
xs of the faculty, who are the principal and professors of United 
jllege. He presides in the meetings of the faculty, and commu- 
eates with the senate respecting applications for degrees. 

The Senatus Academicus is composed of the principals and pro- 
asors of the two colleges, with the rector as president. Dy this 
dy alone degrees are conferred ; the faculty of arts merely exer- 
sing the privilege of recommending to it such individuals as they 
nsider entitled to that distinction. ‘The senate also manages 
‘e university business, superintends the arrangements connected 
:th the library, elects the chancellor, the professor of medicine, 

librarian, and the archbeadle. An appeal to it is competent, 
certain cases, from judgments pronounced by either of the col- 
+zes. All members of the senate, previously to their admission, 
ast sign the Formula of the Church of Scotland, in presence of 

e presbytery of St Andrews, 

In United College the Session or annual term of attendance for 


_e Latin and Greek classes begins on or about the 20th of Octo- 


or; for the other classes, on the first Thursday of November, and 
pses on the last Friday of April. In St Mary’s College, it com- 
-eneesabout the end of November, and terminates in the begin- 
“ng of April. In all the Scotish universities the curriculum of arts 
tends over four sessions ; and at those of St Andrews, Glasgow, 
'¢ Edinburgh, whatever other classes are attended, the Greek 
‘ust be taken the first year, the logic the second, the moral phi- 
sophy the third, and the natural philosophy the fourth. At all 
(ese seminaries, and also at the two Aberdeen colleges, it is usual 
the student to attend the junior Latin or humanity class along 
| h the Greek ; and these two branches form his whole occupa- 
on for that session. In his second session, at St Andrews, 
“asgow, aud Edinburgh, he enters the logic class ; the lectures de- 
‘ered in which, at the two former universities, embrace the sub- 
; tof rhetoric also. At Edinburgh, rhetoric is taught ina sepa- 
\e class, attendance on which is likewise required: from candi- 
es for degrees, but without any particular year being assigned 
it. In neither of the Aberdeen colleges is there any logic or 
toric class. ‘The other classes which it is customary to attend 
jting the second year are the senior Greek, the senior Latin, 
il the junior mathematics. In all the universities, except those 
“Aberdeen, the class of moral philosophy is attended during the 
‘rd session, and natural philosophy in the fourth. Along with 
\yse te students of the third year generally attend the senior 
thematies, and frequently the advanced Greek ; those of the 
(rth year continue to advance in their mathematical studies. 
hoth the Aberdeen colleges the class of natural philosophy is 
nded in the third year, and moral philosophy in the fourth. 

qualifications required from candidates for graduation are 
erent in the different universities; and in all, the professors 
\: the examiners, each in his own department. 


t. (At the beginning of each session, a code of laws is read by the 


icipals to the students of their respective colleges, compliance 
h whieh is strictly enforced. Delinquents are first admonished 
vately by the principal, and, if the offence is repeated, are 
ught before the academical courts. ‘I'he students of arts wear a 
eular dress, which varies with the rank of the wearer, according 
i618 a primar, secondar, or cernar. 'Mhis dress was anciently worn 
‘all times when the student was out of his room, but is now dis- 
jased with, except when he is within the walls of the college. 
te students of both colleges are required to attend divine wor- 
every Sunday, except such as obtain dispensations from the 


‘— 


principals and professors. The students of St Mary’s assemble 


oat 


St An- 


every morning in the public hall, for prayers, reading a portion of drews. 
scripture, and singing psalms. ‘Lhe duty is performed by the StU- 


dents in rotation. 


The revenue of the university, as distinct from the colleges, is Revenue. 


small, and is appropriated chiefly to the support of the hbrary. 
The regular income for 1826 was L.297. The endowments of the 
colleges have been much curtailed within the last fifty years, by 
the augmentations of the stipends of those parishes, the tithes of 
which were granted to them by the original founders. ‘The re- 
venue of United College is derived partly from the funds of 
the original foundations, from royal grants made at different pe- 
riods, from the donations of private individuals, and from property 
purchased by the college itself In 1823, it amounted, including 
bursary funds, to L.3021. 1s. 6d. St Mary’s College was originally 
endowed with tithes only, to which some additions were made by 
James VI. and William III. As in the case of United Col- 
lege, these have also been diminished by the sums which have at 
various times been allocated for the maintenance of the parochial 
clergy. The average income for the seven years preceding 1826 
was L.1076. 5s. 54d. ‘The following table contains the different 
professorships, with the patronage, salary, and class-fees. 


ne et 
UNITED COLLEGE. 


Office. | Salary.1 | Class- Fee. | Patronage. 
QL. ess 

Principal. 307 me Crown. 
Greek. 219 | 3 3 | College. 
Logic. 219 | 3 3 | College. 
Moral philosophy. 219 3 3 | College. 
Natural philosophy. 219 | 3 3 | College. 
Humanity. 199 3 3 | Duchess of Portland. 
Mathematics. 210 3 3 | Crown. 
Medicine. 199 3 3 | University. 
Civil history. 199 | 3 3 | Marquis of Ailsa. 


ST MARY’S COLLEGE. 


Office. | Salary. Patronage. 


a © 8. 
Principal.2 238 8 2 Crown. 
Divinity. 231 16 3 Crown. 
Ecclesiastical history. 286 0 1 Crown. 
Oriental languages. NY al! Crown. 


The funds and revenues of both colleges are managed by the 
principal and professors. ‘The annual grants from the crown amount 
to L.525. The fees formerly exacted for degrees in arts have 
been abolished. ,’Lhose payable for graduation in medicine are 
L.25. 16s, 11d. ; and in divinity, when uot conferred as an honor- 
ary mark of distinction, L.14. 


In United College there are seventy-five bursaries, varying in Bursaries. 


amount from L.5 to L.25 each. Their aggregate value is about 
L.900. Twenty-two of these are open to general competition, 
eight are given by competition at Madras College, seven are 
assigned by the university and United College, and the rest 
by private patrons. St Mary’s College possesses seventeen bur- 
saries varying from L.7 to L.18. Their aggregate value is about 
L.200. 

Number of students in session 1839-40, 145 ; Graduates in arts, 
9; in divinity, 5; in medicine, 24; in law, 1.3 


UNIVERSITY OF GLASGOW. 


In the year 1450, Pope Nicholas V., at the solicitation of founda- 


William Turnbull, bishop of Glasgow, issued a bull, establish- tion. 


ing a studium generale, or university, “for theology, the ca- 
* 


_' The salaries here given are those mentioned in the Report of the Royal Commissioners, as received in 1823. It being the practice of the 
allege to divide every year nearly their whole revenue, the incomes of the members fluctuate considerably. In 1824 the salary of each was 


-35 more than in 1893,. 


: The principal has a house and a small garden ; the three professors have each a garden, but no house. a. & . 

‘he number of students in all the Scotish universities has been much diminished within the last fifteen years. The diminution, we believe, 
| 8 been produced hy causes external to the universities themselves, and may be partly accounted for by the small inducements which the 
“Atned professions hold out to young inen in Scotland; by the superior advantages which are offered by the arts, manufactures, and com~- 
(tree of the country ; by the emigration of many young men who would otherwise have received a university education ; and by the schaols, 
ely medical, which have been established in the principal towns of England and Ireland. 
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Glasgow. non and civil law, the arts, and every other lawful faculty,” 
——\— at Glasgow; and granting to it all the rights and privileges 


History. 


belonging to the university of Bologna. The archbishop 
of Glasgow was constituted chancellor, with the same an- 
thority as was possessed by the heads of the Italian univer- 
sity, and particularly with the power of conferring degrees 
and licenses on candidates duly examined. No mention Is 
made of medicine, as in the original erection of the univer- 
sity of St Andrews; but it is implied in the expression, 
“ quavis alia licita facultate.” In the following year a body 
of statutes for its government was prepared by the bishop 
and his chapter, which, with the papal bull, was confirmed 
in 1453 by a royal charter from James II. The king like- 
wise exempted the members from taxes and all civic bur- 
dens ; and in the same year various privileges were con- 
ferred by the bishop, similar to those granted by Bishop 
Wardlaw to the university of St Andrews. . 

In the original constitution of the university, that of 
Bologna seems to have been imitated as far as circumstan- 
ces would permit. It consisted of a chancellor, rector, 
deans of faculties, procurators, regents, masters, and scho- 
lars; and was placed by the bishops beyond the control of 
the civil magistrates. The supreme power was vested in 
the scholars who had been marticulated, and whose names 
remained on the album; and these, in their comitia or 
congregations, enacted, amended, or repealed the statutes. 
The supposts, or members of the university, were distri- 
buted into four nations,! each having a procurator, elected 
annually from its own numbcr, who was invested with con- 
siderable trust and power. The supposts, assembled in 
comitia, also elected the rector through the medium of 
intrants, and at the same time chose four deputies to form 
the rectorial council. The rector, acting with the advice of 
his council, exercised supreme judicial and executive power 
over all the members of the university: he was invested 
with jurisdietion in all minor civil cases in which supposts 
were concerned; graver offences were specially reserved 
for the decision of the bishop himself. , Permission was 
given to the supposts to bring their causes either before the 
rector or the bishop, and liberty of appeal to the latter was 
allowed to any one who thought himself aggrieved by the 
sentence of the former. In 1461 an ecclesiastical juris- 
diction was conceded to the rector; and such a concession 
implies that this officer was always to be a person in holy 
orders. All honses and lodgings for the*supposts within 
the city were subjected to regulations similar to those es- 
tablished by Gregory IX. in the university of Paris. The 
magistrates and other officers of the city took a yearly oath 
to observe and defend the privileges and liberties of the 
university. 

This university, at its first erection, was entirely unen- 
dowed, and for a considerable time possessed no funds, 
with the exception of small perquisites paid at promotions 
te degrees. Its meetings were held in the chapter-house 
of the Blackfriars, or in the cathedral; and the teachcrs 
were furnished with schools in the religious houses. In 
1458, the faculty of arts commenced building a Pedago- 
gium, at the expense of its common purse; but this design 
was superseded by the liberality of the first Lord Hamilton, 
who in the following year conveyed to the principal and 
the other regents of the faculty, for their use and accommo- 
dation, a tenement in the High Street, together with four 
acres of land. The donor required that the principal and re- 
gents should, on their admission to office, promise on oath to 
commemorate himself and his wife as the founders of the col- 


ee ee 
2 ° ° : < he 
* The four nations were, Natio Clydesdalie, comprehending the natives of Lanarkshire, Renfrew, and Dunbarton, from Erickstané, - 


BS of the Clyde, to Dunbarton ; Natio Thevidalie, including the Lothians, Stirling, and all the towns 
bante, embracing all the country north of the Forth; and Natio Rothsaia, including Ayrshire, Galloway, Argyle, with the Isles, Lennox 


Treland. 
® Commissioners’ Report, p. 215. Malden, p. (56. 


lege. The annals of the university furnish scarcely ai 
mation respecting the means of instruction which 
vided, and the mode in which that instruction was conve 
In the higher faculties, the teaching seems to have been con. 
fined to occasional lectures. More attention appears to haye 
been paid to the inferior branches of science. The records 
mention the admission of a regent of philosophy within two 
years after the erection of the university. It may readily be 
assumed that the want of salaries to the professors was the 
principal reason why the higher branches of knowledge were 
neglected ; and even the instruction which the univers; 
diffused was furnished by men who derived their emoly. 
ments from other sources. The professors of divinity, and 
of the canon and civil law, depended for their support on 
the benefices which they held as ecclesiastics in various 
parts of the country. : 

By Lord Hamilton’s deed of bequest, the faculty of arts, 
obtained the nucleus of the college property ; but it is not 
quite clear that the name of a college was then, for 2 first 
time, conferred upon it. Two sets of records are preserved, 
commencing with the origin of the university, one volume 
of which is entitled “ Annales Collegii Facultatis Artiun 
in Universitate Glasguensi ;” and if this title was prefixed 
to it so early as 1451, the college must have existed asa | 
corporate faculty before the charter of Lord Hamilton. It 
is not however till 1462 that express mention is made of 
the Collegium Facultatis Artium; and it may be questioned 
if even at that time the college was co-extensive with the 
faculty, and not rather a select body, which assumed the 
government of the whole faculty, like the colleges of fa- 
culties at Bologna. The exact imitation of all the customs 
of Bologna makes the latter supposition probable. It is at 
least clear that at this early period the term college had no 
reference to a building for common habitation or common } 
maintenance.” ' 

The university remained in this state for about a hun- 
dred years, during which time it appears, from the language 
of certain grants, that the university and the college of the 
faculty of arts were frequently confounded. In the year 
1557, two years before the reformation, James Beaton, 
archbishop of Glasgow, conveyed to the Pedagogium, ot 
university, and to the masters and regents in the same, an 
ecclesiastical benefice, which, from the accompanying te- 
strictions, was clearly intended for the benefit of the whole 
university. Similar instances might be adduced. At what 
precise period the two terms ceased to be used synonj- 
mously, and the existence of a separate college to be te- 
-cognised, does not appear. 

From its peculiar constitution, the university of Glasgow 
suffered more from the change of religion at the reforma- 
tion than the other learned seminaries of Scotland. ‘The 


the benefit of the college or university, and specially for 


i r; 
east of the river Urri a 


3 M‘Crie’s Life of Melville, i. 70. 
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yw. eatand sleep within the college, and were required to sign 
ve Confession of Faith. It might be supposed that these 
ts would have been sufficient to place the college on a 
spectable footing ; but it appears that even then the whole 
ands did not exceed L.300 Scots, or L.25 sterling. 


' Five years afterwards, James VI. new-modelled the constitu- 
yn, and made a very considerable addition to the revenue. The 
sarter then granted forms the basis of the present constitution, 
id is known by the name of Nova Erectio. According to it, the 
llege was to consist of a principal and three regents, to each of 
hom certain salaries were assigned, four poor students, and ser- 
nts. The principal, who was to have the ordinary jurisdiction 
er the members of the college, and to reside there constantly, 
1s to be a proficient in sacred learning, and was required to lec- 
re at least one hour a day for five daysin the week. He was to 

nominated by the king; and failing an appointment by the 
own within thirty days, the election devolved upon the chancel- 

+, rector, dean of faculty, and five clergyinen, including the mi- 

ster of Glasgow. ‘The regents were to be elected by the rector, 
an, and principal, and were appointed each to a particular de- 

‘rtment of learning, a principle which had never before been 
ae in Scotland, instead of conducting the students through 
} the branches of instruction included in the course. ‘The elec- 
vs were invested with a visitorial power over the regents, and 
ight remove them. The principal, if negligent after three ad- 
initions, was removable by the rector, dean, and regents. The 
stor, dean, and minister of Glasgow were to inspect and audit 
{> accounts four times in the year, and to direct the surplus re- 
‘nue to beapplicd to the necessary uses of the college. It is ob- 
‘ous that the intention of this charter was to place the college 

der the effectual superintendence of the university. In 188], 

chbishop Boyd granted to the college an additional endowment 
: thesupport of a fourth regent, who is believed to have been 
2 professor of Greek. About the same time a new body of sta- 
es was framed by royal authority, which still regulates both 

2 university and college. 

The course of instruction prescrihed by the Nova Ercctio is an 
ilitional proof of the enlightened views entertained by the early 
‘ders of the Church of Scotland on the subject of public educa- 
“n; but having already alluded to this subject in connection with 
? university of St Andrews, our bimits will not permit us to give 
ndetail. It may be sufficient to say, that it embraced every im- 
/wement which the learning and experience of Andrew Melville 
iT been able to devise. Small fees, varying with the rank and 
i nding of the students, were to be paid at matriculation to the 
“tor and beadle. New students, as well as those who had attend- 
‘ the former year, were to be examined in the beginning of Oc- 
Whe and the examination of candidates for the degree of master 
arts was to be held on the third week of August. After due 
it the dean and others were to decide on the qualifica- 
‘ms of the several candidates, and to arrange their names ac- 
oding to merit. ‘Ihe examiners were to be the dean, principal, 
fessors, and the master of the grammar-scliool, all of whom were 
‘orn to he faithful and impartial. Degrees were to be solemnly 
‘aferred by the chancellor. Zonoraria were to be paid to the re- 
fils, according to the rank and fortune of the students. Sons 
‘the nobility and barons of Scotland were to pay annually at 
st L.3; those of the second rank, who, though inferior to the 
‘ons, Possessed means sufliciently ample, were to pay L.2; 
ieee of the third rank to pay L.1; the poor were to be admitted 
e ofall charge. 

he constitution founded on the Nova Erectio has at different 
es been extended and improved by commissions of visita- 

i. One appointed by the General Assembly in 1639, and re- 
wed mM subsequent years, recognised, in 1640, a class of hu- 
pty, and instituted a separate professorship of divinity. In 
/42, another professorship of divinity was established by the 
| ir and distinct departments of study were assigned to the 
‘Deipal and the: other two professors of this branch. A profes- 
“ship of medicine, which had existed for some time, was de- 
es to Ws unnecessary. By the same commission, strict regu- 
formar made respecting the study of Greek and Latin, the 
e — of public exercises, and the regularity of attendance. 
7 ae change effected on the constitution of James 

btueaeiee > “on the understanding that it was a disadvantage 
Ibe : to change their masters annually, it was required that 
“Ty Master, instead of continuiug to teach the same branch, 


it 
i 
ld, who 
? Malden, p. 159, 
VOL. XX], 


| 
| 


t 


syle, 


should educate his own scholars through all the four classes ;”! four Glasgow. 


years being the curriculum necessary for graduation in arts. 

In 1727 a royal visitation made several important regulations, 
which have ever since remained in force. It declared the right of 
electing a rector to be in all the matriculated members, modera- 
tors, or masters and students ; revised the system of teaching in- 
troduced by the charter of Nova Erectio ; and assigned permanent 
professors to the three classes of philosophy. 'lhe Semi Class was 
set apart for logic and metaphysics, the Bachelor Class tor moral 
philosophy and natural philosophy, and the Afagistrand Class for 
physics and experimental philosophy. Besides the professors of 
humanity, Greek, and philosophy, the visitation recognised pro. 
fessors of divinity, law, medicine, botany, anatomy, oriental lan. 
guages, mathematics, and history, requiring them to teach when- 
ever five or more scholars presented themselves. The same com- 
mission defined the powers of the faculty meetings, and sanction- 
ed certain privileges “ which had been assumed by them in con- 
tradiction to the statutes, and which by this time had passed into 
usages. As the meetings of the faculty were composed only of 
professors, this interpretation tended to give the college greater 
power of self-government, and to remove it from the control of 
the officers of the university.’”2 

The exclusive rights thus granted to the college were submitted 
to the Court of Session in the years 1771 and £772. The court 
declared that the whole revenue and property of the college are 
vested in the principal and masters, and are not subject to the 
control of the rector and his assessors. At the same time it re- 
cognised the visitors appointed by the charter of foundation, and 
their right to audit the college accounts, and to dispose of the 
surplus revenue. The right of election to professorships, which 
the charter intrusted to the rector, dean, and principal, was found 
to be in the rector, dean, and faculty meeting, or, in other words, 
in the professors themselves. ‘I'he distinctive privilege of profes- 
sors of the university, and of the college of Glasgow, was finally 
made in 1807, in a lawsuit which arose out of the appointment of 
a regius professor of natural history. ‘The incumbent claimed a 
right to participate in all the powers and privileges of the faculty, 
and to be admitted as a member of the college, which was resisted 
by that body. ‘The Court of Session recognised the rank of the 
incumbent as a professor in the university, but decreed that he 
was not a member of the college, and not entitled to share its 
property, or to vote in any of its meetings. This decision was 
acqu‘esced in by the crown; and, in all subsequent appoint- 
ments to regius professorships, restrictions have been introduced 
which are intended to be in conformity with the deliverance of 
the court. 


The university at present consists of a chancellor, rector, dean Present 


of faculty, principal, professors, and students. 


Senate (Senatus Academicus), the Comitia or general Congregation, 
and the Faculty. The Scnate consists of the rector, dean, ment- 
bers of faculty, and the other professors. In this meeting the 
rector presides, except when affairs are managed for which the dean 
is competent. Meetings of the senate are held for the election 
and admission of the chancellor and dean of faculty, the vice- 
chancellor and‘ vice-rector, for electing a representative to the 
General Assembly, for conferring degrees, for the management 
of the libraries, and other matters belonging to the university. 
The constituent members of the Comitia are, the rector, dean, 
principal, professors, and the matriculated students of the uni- 
versity. In this meeting the rector or vice-rector presides. 
Meetings of the comitia are held for the election and admission of 
the rector, for hearing public disputations in any of the faculties 
previously to the conferring of degrees, for the admission of pro- 
fessors, and for promulgating the laws and other acts of the nni- 
versity and college courts. The Mecting of Faculty, or College Mect- 
ing, consists of the principal and professors of divinity, ecclesiasti- 
cal history, oriental languages, natural philosophy, moral philoso- 
pky, mathematics, logic, Greek, humanity, civil law, medicine, 
anatomy, and practical astronomy. In this meeting the principal 
presides, and has a casting, but not a deliberative vote. The men- 
bers of the faculty have the administration of the whole revenue 
and property of the college, with the exception of a few particular 
bequests, in which the rector and other officers of the university are 
specially named. Along with the rector and dean, they exercise the 
patronage of eight professorships, which is vested in the college.® 


The business of Constitue 
the university is transacted in three distinct meetings ; those of the tion. 


The Chancellor, who is the highest officer in the university, is Chancellor., 


As at St Andrews, he is usually a noble- 


elected by the senate. 
The chancellor nomi- 


man, and he holds his appointment for life. 


| : a = : — —— ee 


_ This mode of conducting academical education was long followed in all the universities of Scotland ; and, chiefly from the influence of Dr 
fave it a decided preference, continued to prevail at Aberdeen till 1800. 
3 New Statistical Account of Scotland, No. vii. p. 173. 


Commissioners’ Neport, p. 221. 
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nates a deputy or vice-chancellor, and by himself or deputy has 


—~=’ the sole privilege of conferring degrees on persons found qualified 


Rector. 


Dean of 
Faculties, 


Principal. 


Subordi- 
nate Of- 
ficers. 


Faculties. 


Reyenues 


by the senate. 4 

The Rector is elected by the comitia, divided into. nations, ac- 
cording to the act of visitation in 1727. This office in ‘ancient 
times was invariably held by a clergyman; and it was not till 
1717 that the royal commission ordered that the rector should 
not be a niinister, nor bear any other office in the university. By 
the stafutes, the rector is an annual magistrate; but it has long 
been customary to re-elect the same person for a second year. 
His duties were formerly important ; but the practice of electing 
men distinguished in literature and politics, who are non-re- 
sident, has led to the remiss and inefficient discharge of them. 
"The rector nominates a vice-rector, generally a professor, who in 
his absence is entitled to preside in the senate and comitia, and 
to exercise the other duties of the office, with the exception of the 
visitorial power. 

The Dean of Faculties is elected by the senate, and generally 
holds his office for two years. He is entitled to exercise a super- 
intendeuce over the studies, and, in conjunction with the masters, 
to judge of the qualifications of candidates for degrees. 

‘The Principal, who must be a minister of the church of Scot- 
land, is appointed by the crown. In right of his office he is pri- 
marius professor of divinity; but the duty of teaching has long 
been discontinued. He is the head of the college, presides in all 
meetings of the faculty, and exercises the ordinary superintendence 
of the deportment of all members of the university. 

The other officers are, a Factor, appointed by the college to col- 
lect the revenue, keep accounts, &c., who must not be principal, 
a professor, or master, in the university; a librarian, janitor, 
beadle, &c. 

In the original foundation, the Faculties of theology, the canon 
law, the civil law, and the arts, are expressly enumerated ; and medi- 
cine and music, though not specified, are implied. Soon after the 
erection of the university, some efforts were made to teach the ca- 
non and civil law, and professors of divinity are occasionally men- 
tioned; but till the reformation there seems to have been no regu- 
lar course of instruction, except in the faculty of arts. The uni- 
versity now contains four faculties; those of arts, theology, law, 
and medicine. The faculty of law is confined to the single pro- 
fessor of the civil law; the other faculties have the usual comple- 
ment of professors. The professors of Greek, logic, moral and na- 
tural philosophy, whose chairs were earliest endowed, are denonii- 
nated regents, and enjoy, in right of their regency, certain trifling 
privileges. ‘The regius professors, whose chairs have been recently 
founded and endowed by the crown, are members of the senate 
only, and not of the faculty of the college. 

The Revenues of the university and college are derived from 
estates, tithes, and bequests, and, with some unimportant ex- 
ceptions, are administered by the principal and professors of the 
college, under the control of the ordinary visitors. ‘The gross re- 
venue, including royal grants, which together make L.510, amount- 
ed in 1824 to L.9916. 18s. 3d. From this fund the principal and 
thirteen faculty professors receive their salaries; the others are 
endowed by grants from the crown. 

Connected with the college are twenty-nine “foundations for 


| Founded. 
Sl ee ee Ais dev eeae ed estab oni 1577 
( Logic and rhetoric. ..0..000..e0sssueresseens 1577 
y | Moral philosophy.......ccssseseeseeerrens 1577 
& | Natural philosophy. ......-+++00+« a sort R arte 1577 
= — 2 Abiianne aie eapecrante ae Mae healers aaa. 1581 
8 DEY enmeshed Dork ee 1630 
& | Humanity. cs, ccsceeecseeseeeeens 1637 
S | Mathematics... cessssisassenrenennens 169] 
a") Oniental Langa gess iis. vonivevs..cwewathind 1709 
& | Theory and practice of medicine........ 1713 
3 ial eyes Seniinslss Se. pas eens eee 1713 
é A MOTI. Aasiscisnitacatea oa steam persia hs se AR 1718 
Ecclesiastical history......sssscccossseees 1720 
LWrnotieal GSCFOMODAY......c0uss suich sis ives | 1760 
IN aval history vires: | anccdedaweet te. oomvans | 1807 
PME OMG a Avaie hea ia ctanivanisoaouttans Seyi | 1815 
Mid witty. bead scams ste eames esnaenuiord 1815 

CARD ME Ba an de shoe chin 0» with arstyoe oc 1817 | 
RGU yarn die Ses wtiaeormecned bneareth ona cane ai 1818 
Doliet seit aistieth an «a cWasiccin wait Sissicanals eran 1831 
Forensic Medicine: siviwscscseesartsecseasn. | SLOOe 
Institutes of medicine. .........:escseeeens 1839 
Civil engineering... .. 1840 


_are inflicted by admonition, fine, and sometimes by extra ex. 


Bursaries, whose benefit extends to about sixty-five sty 
Their average annual value is L.1165. 10s. 4d. 5 the highest 
1.50, and the lowest L.4. 10s.; and they are tenable for per; 
varying from three to eight years. Besides the bursaries, th 
principal and professors of the college possess the right of ant 
nating students, natives of Scotland, who have attended Wise 
sions at the university of Glasgow, or one session there and tw 
at some other Scotish university, te ten exhibitions at Balliol Col. 
lege, Oxford, on the foundation of John Snell. Each exhibition 
is of the yearly value of L.132, and lasts for ten years. Anothe, 
foundation, by John Warner, bishop of Rochester, of 1.20 a lar 
to each of four Scotish students at the same college, during their 
residence at Oxford, is generally given to the Glasgow exhibj. 
tioners; so that four of them have an income of 1.152. Warner's 
exhibitions are in the gift of the archbishop of Canterbury anq 
the bishop of Rochester, who usually nominate on the recommen. 
dation of the master of Balliol College. | 

The Session commences on the 10th of October, and ends in thea, 
beginning of May. ‘The only lectures delivered in summer are | 
those of the professor of botany, whose course continues from the 
20th of April till the 20th of July. 

Students in the faculty of arts may enter either the humanity i 
or Greek class, and must proceed regularly to the logic, moral§ 
philosophy, and natural philosophy, in order to their obtaining | 
degrees, or being admitted to the classes of divinity. Such as 
are not natives of Scotland may enter the logic class in the 
first year if found qualified. ‘There is no examination previous. | 
ly to admission ; but soon after the commencement of the ses. . 
sion, the students of Greek, logic, moral and natural philoso. 
phy, are publicly examined on the subject of their studies in 
the preceding year. ‘This is called the Blackstone Examination, 
and takes place in presence of the principal, the professor whose 
class is proposed to be entered, and of all others who choose to 
attend. 

The ordinary academical Discipline is conducted by the prin-p 
cipaland the five professors of the Gown classes, viz. the professors 
of humanity, Greek, logic, moral and natural philosophy, who 
meet with the students on the Saturdays in the common hall, 
and take cognizance of all petty delinquencies. Punishments 


ercises. Cases of a graver character are brought before the fa. | 
culty and rectorial court, whose jurisdiction extends even to 
expulsion. The professors are at due pains to enforce regular 
attendance, and to stimulate the industry of the’students. All 
students, except those who obtain dispensations, are required to 
attend divine worship every Sunday in the college chapel. The 
students of languages and philosophy wear gowns of scarlet cloth | 
or frieze. 

The number of students in session 1839.40 was 940; Gr. 
duates in arts, 28; in medicine, 66; in surgery, 13; in divinity, 
G; in law, 2. The fees for graduation in arts are L.3. Is.; in di 
vinity, L.20; in medicine, L.25. 3s.; for LL. B. 1.10, and for 
LL. D. 1.20. a | 

‘The following table contains a list of the professorships, with 
the date of their foundation, the patronage, the salary attached to 
each, and the fees exigible by the professors. ; 


tf 
is*) 
oO 
n 


Salary. Patronage. 


| 


Crown. 

Faculty, rector, and dean. | 
Faculty, rector, and dean. | 
Faculty, rector, and dean. | 
Faculty, rector, and dean. 
Faculty, rector, and dean. 
Faculty, rector, anddean. [ 
‘Faculty, rector, and dean. i} 
Faculty, rector, and dean. 
Crown. 

Crown. 

Crown. 

Crown. 

Crown. 

Crown. 

Crown. 

Crown. 

Crown. 

Crown. 

Crown. 

Crown. 

Crown 

Crown 
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.. fhe fee here given in the Greek class is that for the public 
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stances, still regulates, in'a great degree, the form and Aberdeen. 


.. The fee for the private class is L.1. 1s., and attendance is 
fe after two sessious. ‘The fee for private students in the na- 
ips philosophy class is 1.3. 3s., and for the experimental course 
1.28, ei professor of natural history has a class of minera- 
lens the fee for which is L.1. 10s. Gd. The fee for the class of 
§ tish law, which is taught by the professor of the civil law, is L.4. 
4! Part of the salaries of the principal and the professors of die 
y ty is payable in grain, and varies with the price of that arti- 
¢ Several of the professors receive part of the graduation 
fc. ‘The principal and thirteen professors occupy houses erect- 
euby the college: the expense of keeping them in repair, the 
te2s, and civic burdens being also defrayed out of the college 


fi ds. 


UNIVERSITY OF ABERDEEN. 


[he university of Aberdeen was founded in 1494, by a 
bl of Pope Alexander VI, issued on the representation 
oJames 1V., who was desirous to extend the advantages 
o education to the northern districts of his kingdom. 

e papal cdict authorized the crection of a studium ge- 
gale et universitas studii generalis, in the city of Aber- 
dn, for teaching divinity, the canon and civil law, me- 
dine, and the liberal arts; and conferred upon it all the 
piileges and immunities which were enjoyed by the uni- 
vsitics of Paris and Bologna. The university was to 
c sist of a chancellor, who was to be the bishop of Aber- 
dn, a rector, and doctors of faculties, and was invested 
wh the power of confcrring degrccs, which were to be 
¢ sidered valid throughout Christendom. Two years after, 

the publication of the deed of erection, the king granted 

harter in favour of the university, bestowing upon it 
Ctain ecclesiastical funds for the support of its members, 
al communicating to it all the rights, libertics, and ad- 
vitages which his ancestors had given to St Andrews and 
(isgow. Its privileges were finally established by a pa- 
p bullissued in 1500. In erecting this new seminary, the 
idel of Paris secms to have been mainly followed. The 
posts were divided into four nations, who seem to have 
ected their procurators (procuratores gentium); but they 
1x no further part in clections, or in the government of 

/ university, the procurators acting as their represcnta- 


es 
th 1505, William Elphinstone, bishop of the diocese, for 
}» t+ purpose of increasing the revenues of the new univer- 
y, and enlarging the number of its members, founded and 
(lowed a college in honour of the Trinity and the Virgin 
“ry, which was in the following year confirmed by the 
ad of the church, and soon after by the reigning monarch. 
Ve college was to consist of thirty-six ordinary membcrs, 
t chief of whom was to be a doctor or liccntiate of di- 
Vity, who was to be styled principal, and to whom all the 
mbers were to yield obedience. Next to him were doc- 
and licentiatcs of the canon and civil law and medicine; 
aster of arts, who was to be regent and sub-principal; and 
ther who was to teach the clemcnts of literature. Besides 
"se there were five masters of arts, students of divinity, 
Vo were to retain their appointments for a limited nuniber 
(years, and thirteen poor scholars of respectable talents 
| proficiency, who werc to be students of arts., All the 
Ymbers, with the exception ofthe doctor Of medicine, 
‘re to be ecclesiastics, aafl werc required to live within 
(college. The rectot of the university, if not a member 
& the college, and if he was, the dean of the faculty of 
i and the official of Aberdeen, were constituted visitors, 
*\ power to remedy whatever was found defective. 
\ new erection was prepared by thc bishop, and offi- 
, Y published in 1531, increasing the numbcr of the 
embers of the college, improving their comforts, and in- 
| ducing amore efficient system of instruction. By this 
‘W charter, which, though modified by time and circum- 


| | 


praetice of the university, the members of the seminary “~~ 


were to be forty-two. The first class consisted of four 
doctors ; a doctor of divinity, who was to be principal, and 
whom all the other members were respectfully to obey ; 
and doctors of the canon and civil law, and medicine, or li- 
centiates if doctors could not be found. In the second class 
were eight masters of arts, the first of whom, skilled in 
philosophy and the arts, was to be sub-principal; the sc- 
cond was to be conversant in poetry, granimar, and rhetoric; 
aud the other six, from whom the regents were to be elected, 
were to be students of divinity, and to retain their ap- 
pointments for six years. The next class was formed of stu- 
dents of law, who werc to study the civil law, and to attend 
the Iectures delivered on that subject. All these, with the 
exception of the doctor of medicine, were to belong to the 
priesthood, and were occasionally to say mass for the 
founders. There were, besides, thirtcen students of arts, 
retaining their endowments for three years and a half, the 
usual curriculum in that faculty; and eight prebendaries, 
who were to attend to sacred music, one of them being 
styled Cantor, and another Sacrist, and six boys for the 
choir. For all these accommodation was to be provided in 
the college. The revenues were placed under the charge 
of a procurator or factor, who was to be appointed by the 
principal officers of the college. 

The principal was to be clected by thc rector of the uni- 
versity, the procurators, doctors, sub-principal, regents of 
arts, humanist, theological students, cantor, and sacrist, and 
to be admitted by the chancellor. His duties were to go- 
vern the college, to preside in its meetings, to direct the 
regents in the delivery of thcir lectures, and to punish such 
as werc deficicnt in their duty, to profess every day in 
philosophy and the arts, and to give Icctures in divinity 
to the people six days in the year. ‘The doctors, who were 
to be appointed by nearly the same electors, were likewise 
to be admitted by the chancellor, and to lecture to the 
students, cach on the subjects belonging to his faculty. 
The election and admission of the sub-principal and hu- 
manist were to be conducted in asimilar manner. The for- 
‘mer was required to Iccture in philosophy and the arts guolibet 
legibili die, to instruct the students in manners and virtue, 
to preside at public disputations among the students, to in- 
flict fincs on such as abscnted themselves from divine wor- 
ship, and, along with the principal, to take a gcneral superin- 
tendence of the affairs of the college. The students of theo- 
logy and the arts were to be elected by the sub-principal, the 
rcgents, and the doctors of faculties, and admitted by the 
principal. The theological students were required to ap- 
ply themselves to the study of their sciencc, and to bc 
qualified within three years to take their bachclor’s degree. 
Their places, when vacant, were to be filled! up from the 
students of arts. The college was exempted from all civic 
burdens. 

From this statement it appears that the northern seminary 
closely resembled in its constitution the colleges of St 
Andrews and Glasgow. The conncction between the col- 
lege and the university is distinctly marked in the charter 
of foundation, in which it is recommended that the perma- 
nent and higher officcs should be supplied from the inferior 
members if they were qualificd, if not, from the members 
of the university of Aberdeen; and failing these, recourse 
was to be had to other universities. As at Oxford, Cam- 
bridge, and St Andrews, however, the university has dis- 
appeared, and the incorporated and endowed college only 
remains. The college is co-extensive with the university, 
or rather the university is confined to the limits of the col- 
lege; nor is any distinction betwcen them preserved, as at 
Glasgow. 

This college remained in nearly tlle same state for more than 
a century, without however escaping tlie deterioration which 
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Aberdeen. seems to be incident to all exclusive bodies. In 1619 Bishop lege, and administering the revenues, exercises the Patronage | 
——,—— Forbes obtained a commission of visitation, by which the abuses of certain academical offices. The chaucellor and rector ate. 
that had gradually been engendered were reformed, and the appointed by the senate. The office of the rector is annual; 
original foundation, with some exceptions, restored. By the in- his four assessors, who constitute his court, are elected by the go. 
troduction of the reformed religion, some of the offices were ren- nate at the same time with himself. The procuratores gentinm 
dered unnecessary ; and accordingly the General Assembly, in are called into existeuce only for the purpose of assisting in the 
1639, ordered those of the canonist and cantor to be abolished. election of certain office-bearers, and are then appointed by the 
After the abolition of episcopacy, Charles I. resolved to apply senate. The office of dean of faculty has also fallen into desue. 
part of the revenues of the different sees to the support of the tude, excepting in the case of a vacancy in the professorship of 
universities, aud appointed a commission to inquire into the state divinity, when a dean of the faculty of divinity is chosen by the 
of those of Old and New Aberdeen; the result of which was his senate, he being by the charter nominated one of the electors, 
executing a charter, uniting them as one university, under the ‘The principal and sub-principal are elected by the rector, procu. 
naine of ‘* King Charles’s University of Aberdeen.” The colleges rators, and professors, and admitted by the chancellor. ‘The 
however continued distinct, and are separately recognised in the act principal presides in the meetings of the college, but has long 
of 1641, by which the grant of the rents of the bishopric of Aber- ceased to take any part in academical instruction. The sub. | 
deen was ratified ; nor do they appear ever to have acted together principal presides in the meetings of the faculty of arts, and, in the 
as one university. Bishop Elphinstone’s seminary has since re- absence of the principal, in the meetings of’ the senate, and col. 
tained the name of King’s College. Another attempt to form _lects the fines imposed on the students for any breach of discipline, 
both into one university was made about the year 1784, which ‘The Revenue of the college arises from certain properties ac. p 
after long negociation and discussion was abandoned; anda simi- quired under the foundation charters, from others obtained subse. » 
lar result is likely to attend the labours of the commission ap- quent to the dates of these charters, and from royal grants, A great 1 
pointed in 1836 and 1837. part of the original grants consisted of tithes, which, being subject 
From the period of’ its institution down to the earlier part of to the burden of supporting the parochial clergy, have been much 
the last century, various improvements were introduced by royal diminished. The total nett revenue for 1836 amounted to 1.2364, 
and parliamentary commissions. ‘The General Assembly also ex- the royal grants being L.1148. 6s. 8d. Kiug’s College possesses 
tended its jurisdiction to the college; and the chancellor of the uni- thirty-two foundations for bursaries, the benefit of which is ex. 
versity and the ordinary visitors appear to have watched over its tended to 134 students. Their aggregate value amounts to 
interests. In what manner the rector and his assessors were elected, 1.1771. 133. 10d., and they vary from L.50 to L.5 and under, 
and how frequently their visitations took place, are unknown for About eighty of these are open to public competition. The bur. 
a period of 129 years after the institution of the college. Subse- sars are required to attend the junior humanity and Greek classes 
quently this court appears to have been efficient, and to have during the first session, and at the commencement of the follow- 
been instrumental, in several instances, in giving effect to im ing session are examined as to the proficiency which they have 
proved plans of education. The senate, consisting of the regu- made in these languages during the vacation. They are also 
Jar officers of the college, likewise applied themselves to the admitted to all the classes on the payment of modified fees in 
sane laudable object, and from time to time introduced such al- proportion to the amount of their bursaries. 
terations as a change of circumstances or tlle advancement of ‘I'he Session commences on the first Monday of November, the $ 
knowledge rendered necessary. About the year 1620 a professor- previous week being employed in deciding, by comparative trial, } 
ship of divinity was instituted by the college, and was confirmed the vacant bursaries in the gift of the college, and in ascertaining 
two vears after by royal charter. Weekly discourses on ca- the attainments of the bursars presented by private patrons. It 
techetical doctrine were established ; aud in 1764. professorship terminates at the end of twenty-one weeks. It has long ceased to 
of oriental languages was founded, for which an endowment out be the practice of’ the students to live within the walls of the col. 
of the bishops’ rents was afterwards obtained. In 1753 the teach- lege; and the discipline of the professors is therefore chiefly con- 
ing of the elenients of Latin was abolished, and the scholarship of fined to the class-room. Strict attendance is enforced, and various 
the class raised to the standard of the other universities. In the methods are adopted to fix the attention of the students on the 
same year, the senate, taking into consideration the whole state of subjects of study. The regular fees exigible from the students 
the college, approved of certain statutes intended to regulate the who do not hold bursaries are, for the classes of Greek, mathema- 
length of the session, the management of the bursaries, and the tics, moral and natural philosophy, L.3. 3s.; first humanity and 
plan of instruction. On this last head, after mature deliberation, second Greek classes, 10s. ; second humanity class, 15s. ; chemistry 
it was determined, chiefly, it is alleged, through the influence of and natural history, L.1. 11s. 6d. ; oriental languages, L.L. 11s.6d,; 
the celebrated Dr Reid, who was at that time one of the regents, civillaw, L.1.1s. ‘lhese fees are modified, in the case of bursars, in 
that the old system of the same regent conducting the students proportion to the amount of the bursaries. An academical dress 
through the whole course should be continued, as at once more is prescribed by the charter of foundation, and is still imperative 
beneficial to the students, and more advantageous to the cause of on all students except those of’ medicine and divinity. The stu- 
literature and science. And it isa curious fact, that the system dents are required to attend the college chapel ; but a dispensation 
thus sanctioned by high authority prevailed till the year 1800, is granted to all who produce a written request from their parents 


when the practice of the other universities was here introduced. _ or guardians. : ' 
Constitu- The university and college at present consist of a chancellor, ‘l'he number of students in 1839-40 was 350 ;' Graduatesin arts, 
tion. rector, principal, sub-principal, and nine professors; the office of 36; in divinity, 1; in law, 2; in medicine, 8 4 

sub-principal being alivays held by one of the professors. The The following table contains a list of the professorships, wil 


college contains the four faculties, and, as at St Andrews and the date of their foundation, the patronage, and total cmoluments 
Glasgow, the senate, besides managing the business of the col- of the professors, for the year 1836.2 


Office. | Founded, Emoluments. | Patrons. 
| 105 FBR uh 

PEM MCN rade rice CV WUdees soak ct Sev ccage othe kate 1595 300 8 7 | Rector, procuratores gentium, professors. 
Professorship of Greek........ oonecde odbnoac 20006 1595 474 3 8 | Rector, procuratores gentium, senate. 
Humanity [chemistry and natural histery ]. 1505 450 9 6 | Rector, procuratores geutium, senate. 
Moat lemintiestes a cniciicane isan ais Sate Selena 1505 335 6 1 | Senate. 
Nat ural palalOsOp sh ys sas:cnaes anesvensiosspuacieaicciewes 1505 360 12 1 | Senate. 
DMO Teel] NH CSO A cis sinien asa eeu oanietee sninanceides aor 1505 377 18 0 | Senate. : 
DRC OAETUOM Mes eet Sl-r-sseecesds+soonner + ig Be Be 1505 211 7 3 | Rector, procnratores gentium, senate. 
Ava] Wisc. ce smamimetties 5x HOMO: + «6 ois 1505 214 9 3 | Rector, procuratores gentium, seuate. Pm 
Divi We. Micnc cient Gusset Saas: eS 1620 425 8 10 | Synod of Aberdeen, principal, dean of faculty of divinity: 
Ontanpalolang age sina... s0«..cweeensmie. «oases csises 1674 242 11 0 |} Crown. 


{Re NRE Nl PREM A ER a Ee a: 


‘The principal, sub- principal, with the professors of humanity, Besides the professors, lecturers have been established in a 
mathenuatics, natural and moral philosophy, and divinity, have, be- nection with the college, who teach the following branches: ? 


sides, houses and gardens. istian religions | 


tical religion, evidences and principles of the Ch 


ae ‘ : i > 
t The students of divinity, whe amounted to 91, and a few of the students of medicine, were common to King’s and to Marischa! College 
2 Report of the Royal Commissioners, printed in 1838, p. 71. 
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ensateria medica, anatomy and physiology, surgery, practice of me- 
: sicine, midwifery, institutes of medicine, medical jurisprudence, 


Sg 
leges belonging to the dean of faculty at St Andrews, or Aberdeen. 
in any other university. A charter of confirmation was ——~— 


ad botany. With the exception of the first, the lecturers are 
‘| appointed by the senate. 


MARISCHAL COLLEGE. 

hal | Marischal College, in New Aberdcen, was founded by 
e Earl Marischal, under royal authority, in 1593 ; and in 
e same month received the sanction of the General As- 
mbly. In July following it was ratified by an act of par- 
iment, which granted to it all the privileges and jurisdic- 
m appertaining to any free college within the realm, but, 
ntrary to the ancient practice, subjected all its members 
the jurisdiction of the magistrates of the city, in all things 
one or committed by them beyond the walls of the col- 
‘ze. The college was denominated an Academy, or Se- 
nary of Learning, and was to consist of a chancellor, 
stor, dean of faculty, principal, three regents, six alum- 

and two inferior persons to manage the internal af- 
hs of theseminary. The principal was to superintend the 
vole establishment, and to excrcise jurisdiction over all its 
nmbers ; being invested with the power of censuring the 
1zents, and of expelling them from the college, with the 
acurrence of the rector and dean, after three admoni- 
ins. He was to be well instructed in sacred literature 
¢] in the learned languages, particularly in Hebrew and 
iriac, and was required occasionally to teach divinity, 
éaitomy, physiology, the principles of geography, chrono- 
ly, and astronomy, and the elements of Hebrew grammar 
#1 construction ; duties presupposing an extent of acquire- 
mnt which the founder would Have some difficulty in ob- 
‘ning. He was also invested with the power of conferring 
(grees in arts on such as he deemed worthy of the dis- 
(ction. The first regent was required to teach the 


granted by William Earl Marischal in 1623, and a new 
confirmation was given by Charles IL. in i661. It is a 
curious fact, that, neither in the charter of foundation, nor 
in any of the acts of parliament which relate to the college, 
Is it recognised as a separate university. It nevertheless 
confers degrees in all the faculties, founding, as it seems 11n- 
questionably entitled to do, on the clause in the first act of 
confirmation, by which it acquired all the privileges belong- 
ing to any college within the realm. 

Notwithstanding the precautions of the founder, innovations 
Were soon made on the constitution of the college. A few years 
after its institution, another regent was appointed, additional mem. 
bers were admitted, and each professor, in conformity with the 
general practice, conducted his students through the whole course. 
In 1700 the privy council of Scotland assigned the Greek depart. 
ment to one professor; and in 1753 the system was finally al- 
tered by the senate. A professorship of mathematics was found- 
ed about 1613, and in 1616a professorship of divinity. From this 
time the principal seems to have confined himself’ to the su- 
perintendence of the business and discipline of the college. The 
state of the college was the subject of frequent visitations appoint. 
ed by the king, the privy council, and the parliament, by means 
of which, and by the interposition of the senate, a system of in- 
struction differing but little from that which at present prevails 
was at a comparatively early period introduced. 


Marischal College at present consists of a chancellor, rector, dean Constitu- 
No division of the tion. 


of faculty, principal, and thirteen professors. 
professors into faculties has ever been made. When degrees are 
conferred, promoters in the different faculties are appointed. The 
rector and his assessors, four in number, are elected annually by 
the students, according to the charter of foundation; but as it is 
the usual practice to elect a distinguished individual who is non- 
resident, the extensive powers which belong to the office have Jong 
been in abeyance. ‘I'he dean of faculty is annually appointed by 
the senate and the minister of Aberdeen. The senate consists 
of the chancellor, rector, dean, principal, and professors. ‘The 
first three are seldom present, and the affairs of the college are 
conducted by the ordinary members. 


(ments of arithmetic and geometry, and the sciences of 
aicsand politics ; the sccond was to teach the principles of 
ic, and to exercise the students in writing and declaim- 


The Revenue of the college, including L.550. 6s. 8d. annually Reseves 
granted by the crown, amounted in 1836 to L.1638. 9s. 2d., to and Hie 
which must now be added the endowment of the chair of hu manity, sarics. 


i; in Latin and Greek; and the third, who was the low- 
6, was appointed to teach Greek, combining with it, dur- 
i’ the first six months, Latin composition, afterwards the 
vting of Greek, and adding a short aecount of the ele- 
Untary principles of logic. It thus appears that, from the 
«nmencement of the college, the regents had particular 
)fessions assigned to them; and it was expressly ordained 
ft no regent should undertake a new professorship. The 
Ir] Marischal reserved to himself and his heirs the patro- 
tre of the professorships ; the examination and admis- 
£n of the persons nominated being vested in the chanccl- 
] if he were a clergyman, the rector, dean, the principal 
(King’s College, and three clergymen, including the mi- 
Uter of Aberdeen. By the forfeiture of the Marischal fa- 
1, the patronage devolved upon the crown. The elec- 
2 of the bursars was likewise retaincd by the founder, 
{I their admission vested in thc members of the college. 
“vacation was allowed ; and, that the members of the 
lege might devote themselves exclusivelyto their respec- 
te duties, they were prohibited from holding any public 
“ce, and even from acting as rector or dean of faculty. 
The chancellor, rector, and dean, were instructed to visit 
t college three times a year, for the purpose of correcting 
Vatever might be Wrong in doctrine or discipline. The 
: tor was to be elected by all the students, through the 
'dium of procurators appointed by them when divided 
, four nations, to have Jurisdiction over the college, 
} to preside in its mcetings, after taking the oath of of- 
4 hoe tomn of faculty was to be elected by thie senate 
‘ _- dumster of Aberdeen ; his duties being to preside 
DF cn, to administer the oath of fidelity to the 
he ee and to take cognizance of the doctrine and dili- 
Col the regents, He was invested with all the privi- 


which is to be 1..200. There are forty-five foundations for bur- 
saries, for the benefit of 115 students. Their aggregate value is 
about L.1160 annually; and they vary from L.30 to 1.5 and 
under. Sixty-seven of them are open to public competition ; the 
patronage of the others is vested in societies, and in private indi- 
viduals. ‘The two highest are awarded, by comparative trial, for 
excellence in mathematics, to students who have completed two 
sessions. 


The Session in arts commences with a competition for bursaries Sim 


on the last Monday of October, and ends on the first Friday of 
April. The session in the other faculties is somewhat shorter. 
Lectures in botany and conveyancing are given in summer. ‘fo- 
ward the end of the session, the students in arts are examined in 
the public hall in presence of the principal and professors, 


The professors have the power of correcting any impropriety of Discipline. 


conduct in their respective classes, by the imposition of a fine, or 
by expulsion from the class; but an appeal may be made to the 
senate, the rectorial court, and the chancellor. A public school, 
consisting of all members of the college, is assembled once a fort- 
night, for the purpose of investigating and correcting any breach 
of discipline. The bursars, as in King’s Coliege, must attend 
the curriculum in a particular order, and are examined at the 
commencement of each session before they are admitted to higher 
classes. The students who intend to graduate in arts are ré. 
quired to undergo an entrance-examination ; and before obtain- 
ing their degree, are examined on all the branches of the course, 
including the evidences of Christianity. J'or ten years preceding | 
December 1840, candidates for the degree of doctor in medicine ‘ 
were required to take the preliminary degree of master of arts. 
By the present regulations this restriction has been removed, and 
an improved course of study prescribed. . 

‘The number of students in 1839-40 was 251; Graduates in arts, 
21; in divinity, 0; in law, 2; in medicine, 2. ' 

The fees for graduation in arts are, to alumni of the college, 
1.2. 14s. 8d.; to those who are not alumni, L.8; in divinity and 
law, L.15; in medicine, for M. B. L.1, for M. D. LIL. 

The following is a table of the professorships, with the date of 
their foundation, patronage, and the total emoluments of those 
which existed in 1836. 
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Aberdeen. 


— 


Founda- 
tion. 


History. 


UNIVERSITIES. 


Office. Founded. | Salary. Patronage. 
| as. te: | 
Principal......s.seees 1593 343 13. 8 | Crown. 
B GrrecK.cssceseeee arenes 1593 376 3 10 | Crown. 
Civil and natural; | 
HISEOLY: van wiasie ype 1593 | 332 3 1} Crown. 
| Moral. ‘philosophy | | 
and logic...........| 1593 328 1 11 | Crown. 
) Natural philosophy.| 1593 335 7 1 | Crown. 
Mathematics......... 1613 335 2 8 | Town Council. 
DPR eM... nseeseses 1616 112 8 4) | Town Council. 
| Medicine.......--..+0. 1700 109 10 8 | Crown. 
i Oriental languages| 1723 97 18 6 | Ramsay of Bal- | 
main. 4 
| Chemistry.....-see- 1793 99 0 0 | College. 
| Ecclesiastical bis- 
LOT Ys vere ceeeeeeerees 1833 97 5 O | Crown. 
| Humanity....c.se 1839 200 0 90 | Crown. 
 AMatOMYareceeeeees eee 1839 eet Crown. 
L SUrgery..eeeecseeeeees 1839 Crown. 


The full fee for the first Greek, natural history, natural philo- 
sophy, and moral philosophy classes is L.3. 3s. 3 the average bur- 
sar’s fees, L.1. 16s. 74d. The full fees for the second Greek and 
mathematical classes are L.1. 1s, and L.2. 2s. 3 and the reduced fees, 
10s. 6d: and L.1. 0s. 53d. For the class of medicine the fee is 
T..2. 2s., and for chemistry L.1. 11s. Gd. ‘The bursars are entitled 
to attend the latter class gratis. ‘The fees for the classes of ana- 
tomy and surgery are L.3. 3s. The professors of divinity and ori- 
ental languages receive no fees. 

Lectureships in the following branches have been established in 
connection with the college : practical religion, evidences of Chris- 
tianity, Scotish law and conveyancing, botany, materia medica, in- 
stitutes of medicine, midwifery, medical jurisprudence, compara- 
tive anatomy, and agriculture. With the exception of the first, 
third, and last, the patronage is vested in the college. 


UNIVERSITY OF EDINBURGH. 


The university of Edinburgh owes its origin to James VI. 
In 1582 “the wise monarcn” granted a charter, empower- 
ing the lord provost, magistrates, and council of the city 
to repair and build houses for the reception and habitation 
of professors and students of the liberal arts, humanity, 
philosophy, divinity, medicine, law, and any other liberal 
sciences (guarumeunque aliarum liberalium seientiarum). 
The satne charter constitutes the municipal authorities, with 
the advice of the ministers (ewm avisamento ministrorum), 
electors of all the professors, with the power of dismissing 
them should they find it necessary; and, with strange in- 
consistency, prohibits all persons not admitted by the pa- 
trons from professing or teaching any of the scicnces within 
the libertics of the city. The king, who was ambitious 
of being commemorated as the founder and greatest bene- 
factor of this litcrary establishment, inserted in the charter 
an imposing list of ecclesiastical properties for its support, 
which however were found to possess little more than a 
nominal value. Even the ground on which the college was 
built (the Kirk of Field) could only be obtained by pur- 
chase from a menial servant of the king, who had acquired 
a title to it; and, in like manner, the other royal benefac- 
tions proved in a great measure delusive.* The plan of the 
scminary was thus most extensive ; and the patrons, being 
unfettered by the minute prescriptions contained in the 
foundation charters of the older universities, have had fewer 
difficulties to encounter in adapting it to the existing state 
of philosophy and science. 

The design of founding a college in the metropolis had 
been contemplated by the magistrates within two years after 
the reformation; but their endeavours were thwarted by 


1 To this sum must be added L.50 which the professor receives for delivering a 
From the Introduction by 


2 Edinburgh Academical Annual for 1840, p. xiii. 
8 M‘Crie’s Life of Melville, ii, 282. 


the bishops, who were jealous of the reputation and pros- Ei 
perity of the seminaries placed under their immediate and 
official protection. In 1562 the town supplicated from 
Queen Mary a gift of certain ccclesiastical property within 
the city, to be applicd, among other things, for “ collegis 
for leirning and upbringing of ye youth ;” but received an 
evasive answer. Renewing thcir application the followin 
year, they obtained a grant of “ the Kirk-of-Field, to pic 
ane schule ;” but seem to have been prevented from car ban 
their design into effect. It was not till 1579 that success. 
ful measures were adopted. In this year the magistrates, 
encouraged by the ministers and other public-spirited indi 
viduals in the city, commenced building apartments for the 
accommodation of professors and students, and three years | 
after obtained from the crown the charter of erection and 
confirmation. The chief promoter of the design was James 
Lawson, the successor of Knox as minister of Edinburgh, — 
by whose recommendation Robert Rollock, one of the 
regents at St Andrews, and a man of high intellectual en- } 
dowments, was selectcd in 1583 to fill the arduous situation | 
of first and indeed sole regent in the new institution. The 
college was accordingly opencd in October 1583, under the | 
newly appointed regent ; the number of students, who, as in 
the other universities, probably all belonged to the faculty | 
of arts, was eighty-four. Rollock was engaged only for. 
a year, with a promise of continuance and promotion if he 
conducted himself faithfully, and conrplied with the rules 
and injunctions of the patrons. His salary was to be L.40 
Scots, or L.3. 6s. 8d., with a quarterly allowance of 1.30 
Scots for board, in addition to the fees to be paid by the stu- 
dents. According to the contract, he was to receive “for 
a. year’s education to the sons of burgesses, L.2 Scots, and to _ 
others at least L.3 Scots; a small sum, apparently, but not 
disproportionate to the scale on which the professor was | 
maintaincd.* This rate of fees continued till 1595, when 
the town council ordained that the sons of gentlemen not 
burgesses of Edinburgh should pay L.8 Scots a year, and | 
the sons of burgesses half that sum. . 
A second regent was appointed soon after the opening of | 
the college ; and in 1586, the town council, “ having suli- 
cient proif and cxperience of the lyfe and conversatioun” of 
Rollock, ‘ and of his qualificatioun and learning,” constl- 
tuted him principal master, with all the emoluments of the 
appointment, committing to him all the authority vested 1" | 
the principal of any college in the universities of the realm, 
and subjecting to his jurisdiction the regents established ot 
to be established, with all other members of the college. 
He was required to attend to their doctrine and conversir 
tion, and to punish delinquents; but the council reser- 
ed to themselves the right of deposition, and of enacting 
statutes for the regulation of the seminary. A third regent 
was nominated in the same year, a fourth in 1989, and in | 
1597 a regent of humanity. Till 1620 the principal : 
regarded as professor of divinity, and his prelections 
confined to that department. In this year a sees rat 
fessor of divinity was appointed ; but several of the succes!) 
ing principals continued to read theological lectures- Those | 
of Dr Leighton were published after his death, 5 
The charter of erection was soon (1584) followed by | 
another, in which the king, gratified by the success of Me 
new scminary, conveyed to the magistrates and CON” 
certain property for its support. In 1612 another charter 
was granted by the king, ratifying those which had “ 
ously been given ; and in 1621, an act of the Scotts} 
liament was passed, confirming various grants of proper 
which had been made to the town of Edinburgh tor siv| 
support of the institution. This act, as exhibiting the * | 


© al relagion: » 
weekly lecture to all the students on practical religit™ . 
Principal Lee we have obtained some interesting 
4 


Ed. Acad. Am pa" 5} 
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-h.ynstitution which the college possesses, deserves particular 
~ stice. After detailing the establishment of the college, 
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charge, both in the public class and in the hours of recreation in Edinburgh. 
the fields. The principal was bound to maintain a daily superin- ——~/—_ 


dthe purposes for which it was instituted, the grants made 
+carrying these into effect, the expense incurred by the city 
erecting the buildings, and various bequests made by well- 
posed persons for the support of the professors, the act de- 
(ures the anxious desire of the king for the increase of learn- 
;z within the borough, his willingness to confirm the former 
ants made to the college, and to extend to it all the im- 
vanities enjoyed by any other college within the realm, and 
yifies and approves the infeftments previously granted by 
| majesty under his great seal, “ togidder with the erection 
; the said gryit ludging, manss, and hous of the Kirk-of- 
lild, in ane eolledge for professioun of theologic, philo- 
sthie, and humanitie.” The ratification concludes by de- 
cring that the college shall “in all tyme to cum be callit 


tendence, presiding in the public devotions, and keeping a watch- 
ful eye over all the regents, students, and officers of the establish- 
ment, so that, when admonition or discipline was required, it 
might not be omitted or postponed till insubordination and irre. 
gularity became inveterate or scandalous. Every Lord's day was 
partly employed in the religious instruction of the students in 
their private classes, and chiefly in the public solemnities of divine 
worship.” ‘This course of study, which must have obtained the 
sanction of the patrons, goes far to justify the powers which had 
been vested in them by the charter of erection ; and when carried 
into effect by the energy of the regents, readily accounts for the 
celebrity which the metropolitan university early acquired. 'The 
practice of each regent teaching the same class during the whole 
period of the course was discontinued in 1708, in consequence of 
a regulation by the parliamentary commission of visitation ap- 
pointed in 1690. Since that time every professor has been limited 
to one particular department. 


Jag James Colledge,” and conferring on the magistrates as 
rons, and the rectors, regents, bursars, and students, J all 
| erties, fredoms, immunities, and priviledges, appertening 


‘The most striking circumstance,” say the royal commis- Peculiar 
sioners,* in the establishment of the university of Edinburgh, constitu- 
is, “that it is not erected into an independent seminary, but #0". 


ner as any colledge hes or bruikis within this his ma- 


fre free colledge, and that in als ample forme and lairge 
” 


jvic’s realme.” It is true that the term university is not ap- 
) 2d to the seminary, either in this act or in the royal charter 
(1582; but the clause which has just been quoted confers 
ton it all the powers and privileges of a university, and 
t se necessarily involve the name. 

“rom the first institution of the college, the town council, 
vh the advice of the ministers and some eminent lawyers, 
wulated the mode of teaching, the discipline, the fees, and 
t accommodation of the students. Students were admitted 
Gapplieation to a magistrate, under whose authority they 
vre enrolled; as in other universities, they were matricu- 
led by the reetor or principal. It was the intention of the 
tnders that all the students should iodge within the walls 
«he college, and wear an academical dress. ‘The annual 
mt of achamber to a stranger student, having a bed to 
biself, was L.4 Scots; for which sum the town furnished 
ats, beds, tables, and shelves. Students whose parents 
we burgesses paid no rent, but furnished the rooms at 
tirownexpense. The increase of numbers gradually put 
atop to this practice. So lately, however, as the year 
1 0, the English dissenters offered to contribute L.1000 
ayear, for the support of a hospitium, on condition that 
de students might participate in the benefit.! 


“he system of instruction originally pursued in the university 
d not differ materially from that of the other Scotish universities. 
Fh of the four regents conducted his students, during the four 
ys they remained under his care, over the entire curriculuni of 
‘ature and philosophy, while the prelections of the principal 
- confined to theology. ‘Ihe following interesting account of 
M course of study and early discipline is given by Principal Lee.? 
“wring the first year, about six months were spent chiefly in 
study of the Greek and Roman classics, accompanied by fre. 
(at exercises in translation and original composition. The re. 
ler of the session was occupied in the study of the Dialectics 
amus, without however discontinuing the reading of Greek 
“i Latin authors, and committing to memory and reciting large 
"tons of the ancient poets and orators. In the second year, be- 
being exercised in Greek themes and versions, the students 
p eded in the study of logic, rhetoric,and some part of mathema- 
the philosophical works of Aristotle were not neglected ; and 

e later months of the session, the practice of oratory was en- 
ged by public declamations. The third session, carrying for- 
a the public studies and classical learning, introduced the youth 
é ¢ knowledge of some branches of natural history and philo- 
Seal save every one an opportunity of becoming acquainted 
che eee ments of the Hebrew tongue. In the fourth session, 
atey. ed and inetaphysics formed the principal object of 
dle - ut great part of the time was occupied in the practice of 
d Pee neg regent prescribed the subject, and every candi- 
f im - matched with an antagonist, with whom it was necessary 
| 'M to carry on a debate in presence of his teacher. ‘I'he re- 
Were required to exercise a habitual inspection of their 
— ne 


Acad, An. Pp. Xvi, xvii. 


it 


= 


Ed, 


2 Ibid. pp. XXVili -XxXx. 


is subjected, in all essential points, to the provost, magis- 
trates, and council of the city. To them is committed the 
superintendence of it, the appointment of the professors, 
and the privilege of removing them when so strong a step 
seemed expedient. The whole body is enjoined to obey 
the regulations emanating from the council ; and even the 
powers of the principal are limited by the same authority. 
In fact, to the college, as a college, nothing seems to be 
given but immunities and privileges common to the other 
universities, and which do not seem to have any reference 
to its internal administration. No senatus academicus, or 
college meeting, with special authority to regulate the course 
of education, is recognised. Every thing specificd is granted 
with a view to the magistrates and council; and in the only 
clause which may seem to imply that the college received a 
separate and independent jurisdiction, the mode in which 
it is introduced evinces that this could not have been the 
case.” Accordingly, the council have always claimed and 
exercised the privileges which are conferred on them by the 
charter. 

The number of professors, which in 1620 was seven, in- 
cluding the principal, was raised in 1708 to fifteen, one of 
whom was professor of Greek, the study of that language 
being required of all students of arts after the reformation. 
The present number is thirty-three. The right of institut- 
ing new professorships is vested in the patrons ; and the 
promptitude which they have shown in adopting the best 
measures for the advancement of academical instruction is 
deserving of great credit. Some years ago the clergy of 
the city put forward their claim to a voice in the election 
of professors, on the ground that, in the original charter, 
the right of appointment was to be exercised cum avisa- 
mento ministrorum. ‘The claim was for some time keenly 
agitated, and steps were taken to enforce it; but on appli- 
cation being made to the Court of Session in the case of a 
particular election, the court refused to grant an interdict, 
and the question was accordingly dropped. Eleven profes- 
sorships have at various times been founded by the crown, of 
nine of which it has retained the patronage; but the exercise 
of this power is disputed by the council, as an infringement 
of their sole right of control, and a protest is regularly taken 
that it shall not hurt or prejudge their rights. In the case 
of some of the professorships, certain public bodies have 
been admitted to a share of the patronage, in consequence 
of contributing a part of the salaries of the professors. The 
professor of botany holds two commissions, one from the 
crown, and another from the town council. 

The right of the patrons to interfere in regulating the 
course of study was of late years disputed by the principal 
and professors, and the subject was brought before the 


3 Report, pp. 99, 100. 
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Edinburgh. Court of Session for adjudication. 
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The court decided that 


~~ the sole government of the university in all points, even in 


Want of 


regulating the conditions of graduation, the course of study, 
and method of instruction, is vested in the town council. 
The council however has the discretion to leave matters 
of discipline and ordinary detail to the principal and pro- 
fessors; and the regulations which are from time to time 
made by them, are considered valid unless they are disal- 
lowed by the patrons. 

For a considerable period the college was limited to the 
faculty of arts; the other faculties were successively recog- 
nised, as the course of instruction was extended. The me- 
dical school, which has of late years become so famous, had 
its origin so recently as the end of the seventeenth century, 
there being no professor of medicine previously to the year 
1685. The school of law is still more modern. ‘The class 
of public law was instituted in 1707, of civil law in 1710, of 
Scotish law generally, in 1722, and that of the theory and 


practice of conveyancing in 1825. 
From what has already been stated. it will appear that the con- 


Public Of stitution of the university of Fdinburgh differs essentially from 


ficers. 


Principal. 


Senate. 


Faculties. 


that of other universities. Indeed it cannot be said to have any 
independent or well-defined constitution; the patrons being in- 
vested with the powers generally given to the universities them- 
selves. No power is conferred upon it by the charter as an inde- 
pendent corporation, nor is any provision made for the appointment 
of public officers. ‘There is no mention made ofa chancellor ; and 
although in early times the name was occasionally taken by the 
provost of the city, this must be regarded as an unauthorized 
assumption. For a long time there has been no chancellor of 
the university. ‘The case in regard to the offices of rector and 
dean of faculty is nearly the same. ‘‘ ‘This important office,” (the 
office of rector), say the commissioners," ‘‘ has been much less effi- 
cient in Edinburgh than in the other universities ; and the existence 
of the office itself has been, apparently at least, suspended.” It was 
held by several persons, though with frequent intervals, till 1640, 
when the council resolved to elect a rector annually, with six asses- 
sors, two members of council, two ministers, and two professors. But 
in the beginning of last century the office of rector was permanently 
annexed to that of lord provost, who, as head of the council, al- 
ready possessed all the authority which could be deputed to the 
rector, and consequently the office, till within these few years, had 
become obsolete even in name. “‘ It is, accordingly, explicitly as- 
serted that no chancellor or vice-chancellor, rector or dean of 
faculty, exercises any authority or jurisdiction over the principal, 
professors, or students in the university of Edinburgh.”? ‘The 
business of the college is managed by a section of the town council, 
under the name of the college committee, who take charge of the 
revenue, communicate with the senate, and exercise a general 
superintendence over the seminary. 

The Principal occupies an anomalous position; he holds the 
same rank as the cognominal officers in the other universities, but 
apparently without any of the powers which the others exercise. 
Notwithstanding the stipulations made by the patrons to Rollock 
when he was promoted to the office, his authority seems to he 
extremely limited. The principal has long ceased to teach a class, 
and he has not for a considerable period taken an active part in su- 
perintending the instruction of any of the classes. He presides in 
the meetings of the senate, and is the official organ of the univer- 
sity in communicating with the crown, the patrons, and the pub- 
lic. Beyond this he does not appear, so far as we have been 
able to ascertain, to possess any real power or authority. ‘The 
present principal reads lectures on biblical criticism, and has re- 
vived the ancient practice of delivering an annual address to the 
students. 

‘he Academical Senate is composed of the principal and pro- 
fessors, who, in right of their appointment, become constituent 
members. ‘The principal presides, and hus both a deliberative and 
a casting vote. ‘he senate claims the right of instituting new fa- 
culties, and of fixing the privileges and immunities belonging to 
them. ‘This court, however, is not mentioned in the charter, nor 
does it appear to have ever been recognised by the patrons, as pos- 
sessing auy independent powers. The meetings of the senate are 
called by the principal, or any member of the theological faculty. 

The university contains the four Faculties of divinity, law, me- 
dicine, and arts, each of which has a dean, chosen by the faculty. 
The term Faculty was originally employed to denote the whole 
body of professors in their corporate capacity, but this applica- 


4 Report, p. 114. 


tion of it has long been supplanted by the designation of 
senate. After the institution of a separate professorshi 
divinity, the two sets of professors were designated as the facy) 
of arts, and the faculty of divinity ; but the precise time at a 
the distinct sections were recognised is nowhere recorded. ne 
to be borne in mind, however, that the four faculties merely 4 
form certain duties under the senate, without whose sanction ca 
proposals aud regulations cannot be carried into effect. The Faculty 
of arts comprehends the professors of languages and philoso if, 
with those of mathematics, rhetoric, practical astronomy, and 
universal history. ‘The professor of natural history belongs a th 
faculty of medicine. The professors of agriculture and misic have 
not yet been attached to any of the faculties. 

The total Revenue of the university, derived from original pro.R 
perty, from parliamentary enactments, from royal grants, ang | 
from the benefactions of individuals, amounted in 1825 to about 
L.3770. In this sum was included the income of the bursars 
amounting to L.420. Of the remainder, the principal part 4 
made up of the royal grants, which then amounted to 1.1435 
and were given as salaries to certain professors. A large portion 
of the college funds, amounting to L.13,119, having been unier 
the management of the magistrates and town council, and being 
involved in the late embarrassment of the city’s affairs, the act of 
settlement in 1838 provides an annual “ sum of 1.2500 for the 
maintenance and support of the college and schools’ of the said 
city, in full of all demands,” &c. ; and adds, that the said sum 
“ shall be applied by the lord provost, magistrates, and council of 
the city, in defraying the obligations and payments incumbent 
upon them in relation to the debts due by the said city to the said 
college, in paying the salaries and house-rents due to or onar- 
count of the professors, in repairing and maintaining the college | 
buildings, and in the other necessary expenses thereof, ani the 
remainder towards the schools and educational purposes of the 
city ;” in consideration of which payment, the “ college debt” of 
L.13,119 is declared to be extinguished. 

By the will of General Reid, dated 1806, a large bequest was 
made to the senate for endowing a professorship of music, adding 
to the library, and otherwise promoting the general interest of 
the university. This bequest, after being liferented by the tes. 
tator’s daughter, lately became available to the university. It 
amounted, after deduction of legacy-duty and expenses, to 1..62,500. 
A. professorship of inusic has since been established, and the series 
of annual concerts appointed by the will has been commenced. 

The Bursaries attached to the university are thirty-four, tle} 
benefit of which is extended to eighty students: their aggregate 
value is 1.1172 a year. ‘Three are of the annual value of L.100; 
the others vary from 1.30 to L.5 and under. 

There are two Sessions. The winter session commences on the§ } 
first Tuesday of November, and closes in the end of April. The 
summer session, during which a few classes of the medical faculty 
are taught, begins on the first Mouday of May, and terminates at 
the end of July. The theological session is somewhat shorter. 
Each student pays a matriculation fee of L.1. No certain order 
for the attendance of classes, is prescribed by the statutes. At. | 
tendance on certain classes, however, is requisite for those who 
are destined to particular professions, or who aspire to academi- | 
cal degrees. Itis recommended to students who mean to follow out 
a regular course of study in the faculty of arts, and it is enjoined 
on those preparing for the church, or proceeding to degrees, tliat 
they commence with the classes of languages and mathematics 

Candidates for the degree of Master of Arts must be inthe fourth D pS 
year of their, academical studies, and must have attended the A 
classes of humanity, Greek, mathematics, logic, rhetoric, moral au 
natural philosophy. ‘They are required to give in their names to | 
the dean of faculty on or before the last day of March. ‘The ex- | 
aminations take place in April, and continue for three days, from 
twelve to four each day. ‘The candidates are required to ae 
written answers to questions, and translations of pee 
classical authors put into their hands. Those who are fount = 
titled to the degree are classified in the order of their Secure , 
as ascertained by the results of the examinations; and the lis 
graduates so classified is affixed to the college gates, ihe 
in the library, and advertised in the newspapers. Studentsa “i 
close of the third year of the regular curriculum of arts = a 
mitted to that part of the examination which relates to on 
ficiency ; and those who avail themselves of this permissi0 ‘ 

. ° Dyess . 1 lose of the fourt 
examined in mathematics and philosophy at thee i by the 
year of their me The examinations are conducted bY 

rofessors of the faculty. : 
. Arrangements have lately been made by the theological " — 
for reviving the degree of B.D. Students who have 


2 Report, p. 115. 
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gh. eit theological curriculum, and who have previously taken the public hospital, under a professor of medicine, by whom lectures on Edinburgh. 
~ agree of A. M., are allowed to present themselves as candidates the cases are given, during a course of six months, or during two \=—\—~ 
vthis new honour, and are required to undergo a strict examina- courses of three months ; and clinical surgery, medical jurispru- 

n onthe evidences and doctrines of Christianity, in ecclesiastical dence, botany, natural history, including zoology, during a course 

story, and in oriental languages. ‘Those by whom the exami- of at least three months. They must attend the university of 

tion is successfully undergone, receive from the faculty a cer- Edinburgh at least one year, must submit to the examiners a 

‘jcate, which entitles them, on obtaining license, to apply to the medical dissertation composed by themselves, and a written declas 

‘iversity for the actual conferring of the degree. ; This we are ration that they are twenty-one vears of age. Before candidates 

lined to consider as a great improvement, and as likely to form are examined in medicine, the faculty ascertain, by examination, 

owerful stinulus to students of divinity. It is to be presumed that they possess a conipetent knowledge of the’ Latin language ; 

rit the faculty intend this arrangement as preliminary to confer- and being satisfied on this point, they proceed to exantine them, 

-ig on the bachelors the higher degree. ~~ either viva voce, or in writing, on anatomy, chemistry, botany, 

The celebrity of Edinburgh as a school of medicine seems to institutes of medicine, natural history, materia medica, pathology, 

‘nand of us a general statement of the course of study necessary practice of medicine, surgery, midwifery, and medical jurispru. 

obtain a Medical Degree. No student can be admitted tothe dence. The examinations take place in May, June, and July, 
¢aminations for the degree of doctor of medicine, who has not and the successful candidates are admitted to their degrees on the 

j2n engaged in inedical study for four years, during at least six first lawful day of August. All degrees are conferred in the 

i nths iu each, either in the university of Edinburgh, or insome name of the senate. Honorary degrees alone are granted in the 

cer university wliere the degree of M. D. is given, unless, in faculties of law and divinity. 

elition to three Anni Medici in a university, he has attended, The professors exercise no superintendence over the students, Discipline 
cring at least six winter months, the medical or surgical practice except within the walls of the college. Delinquents are brought 

cageneral hospital which accommodates at least cighty patients, before the senate, and admonished by the principal, or, if guilty 

;1 during the same period a course of practical anatomy,in which of a grave breach of discipline, are expelled. ‘he students wear 

se three years of university study are admitted. Candidates no academical dress, nor are they required to attend any particu- 

i. give sufficient evidence that they have studied, once at least, lar place of worship. Accommodation for 200 is provided in one 

tof the following departments of medical science, under pro. of the churches in the immediate neiglibourhood of the college. 


fsors of medicine, namely, anatomy, chemistry, materia medica, The number of students in 1839-40 was 1298; graduates in 
3| pharmacy, institutes of medicine, practice of medicine, sur- arts, 4; in medicine, 111. 
¢ y, midwifery and the diseases peculiar to women and children, Fees for graduation in arts, L.3. 3s. ; in medicine, 1.23, in- 


y eral pathology, and practical anatomy, during a course of six cluding the stamp. The degrees in law and divinity being hono- 
rats; clinical medicine, that is, the treatment of patients ina rary, are always given without the payment of any fee. 


tile containing a List of the Professorships, the Date of their Foundation, the Patronage, the Salary attached to each, and the Ices exigible by 
the Professors. 


Patronage. 


; : d 
asks eds senses cesses Town Council. 
Lords of Session, Town Council, Faculty of Advo- 
cates, Writers to the Signet. 
Town Council. 
Ditto. 
Ditto. 
Crown and Town Council. 
Town Council. 
Ditto. 
Crown. 
Town Council. 
Ditto. 
Ditto. 
Ditto. 
Ditto. 
Faculty of Advocates and Town Council. 
Town Council. 
Faculty of Advocates and Town Couucil. 
Ditto ditto. 
Town Council. 
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PARAS 5 00500.-.scceesseresees 
|) 
Tey Gl PRYsiC’............00004- 
Practice of physic............s0+s0 
Church history....... ie sereae eno’ 
Anatomy and physiology 
CO nen Beason 
Natural philosophy .........0...0+ 
Moral philosophy «........0cs0000 
Logic and metaphysics............ 
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Crown. 
Ditto. 
TM. oa om Town Council. 
Practical astronomy........+s0+e0: 7. Crown. 
Lords of Session, Barons of Exchequer, Town Coun- 
cil, Senate. 
Crown. 
Ditto. 
Ditto. 
Town Council, Dep. Keeper, and Writers tothe Signet. 
Town Council. 
Crown. 
Senate. 
Crown. 


~ 
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Agriculture.......... 


a 
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- To the office of principal is attached one of the deanerics of of humanity or laws should be founded, and that two delegates 
chapel royal, the emoluments of which are said to be under from the lords, two from the advocates and writers, and two from 
00. A deanery has also been assigned as an endowment for the town council, should elect the professor. This contract conti- 
1 recently instituted professorship of biblical criticism. nues to be acted upon to the present time.—Zdin. Acad. Ann. 
F n the Year 1590, the lords of session contributed one thon-_p. xviii. _ 
pee Scots, and the faculty of advocates and the society 3. The professor of botany holds two commissions, one from 
* €ts to the signet one thousand pounds, to be added to a_ the crown as regius professor of botany and keeper of the garden, 
‘Sum advanced by the town council ; and in conséquence of the and another from the town council as professor of medicine and 


“ation of this joint stock, it was stipulated that a professorship botany. 
"OL. XX1. 3 U 
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Edinburgh. 
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4. The six senior professors of the medical faculty have an ad- 


—-— dition to their emoluments, of about L.200 a year each, arising 


Trinity 
College. 


Original 
Constitu- 
tion. 


from the fees paid at graduation. 

5. The four professorships set down as founded in 1708 are 
evidently the four regentships which, along with the principal. 
ship, formed the original establishment of the college, but the 
holders of which were not confined to the teaching of separate 
departments till the date here given. 

G. ‘Lhe professors of the civil law, universal history, and Scotish 
law are elected by the town council, from a list of two names 
in each case, submitted by the faculty of advocates ; aform which, 
in effect, gives the appointment to the latter body. 

7. Vhe class of clinical medicine is taught in rotation by cer- 
tain of the medical professors, according to an arrangement among 
themselves. ‘The fees are divided among the lecturers. The fee 
for the summer course is 1.3. 3s. 


UNIVERSITY OF DUBLIN. 


Ireland is represented by her native historians as being, 
in the sixth, seventh, and eighth centuries, the university of 
Europe ; and the manuscript remains of Irish literature be- 
longing to that period, which are still preserved in various 
libraries, strongly corroborate the statement. During the 
three succeeding centuries, little is known of the state of 
learning; and the subjugation of the country by Henry II. 
in the twelftli century seems to have extinguislied the feeble 
spark which still burned. Soon after the beginning of the 
fourteenth century, a university was established by a bull 
from John XXII., in connection with the cathedral church 
of St Patrick’s, which continued for some time to support a 
feeble cxistence. 

The present university was founded in 1592, through the 
exertions of Archbishop Loftus, who prevailed on the cor- 
poration of Dublin to appropriate for its support the ground 
and buildings of the dissolved monastery of All-Hallows, 
on Hoggin Green, in the eastern suburbs of the city, at that 
time valucd at L.20 per annum. A charter was soon after 
obtained from Queen Elizabeth, incorporating the univer- 
sity under the name of “ The Provost, Fellows, and Scho- 
lars of the College of the Holy and Undivided Trinity, 
founded by Queen Elizabeth, near Dublin ;” and empower- 
ing it to accept such lands and contributions for its main- 
tenance as any of her charitable subjects should bestow, to 
the amount of L.400 a year. ‘This was the extent of the 
royal bounty; no funds were provided for the erection of 
buildings, or for the support of the members of the college. 
The liberality of the Irish gentry was appealed to by cir- 
cular letters from the lord-deputy, and a sufficient sum of 
money was by this means raised to enable the archbishop to 
commence the buildings. The first stone was laid on the 
13th of March 1591, and the college was opened for the 
reception of students January 9, 1593. The whole income 
of the university, including voluntary and temporary con- 
tributions amounted in 1594 to the sum of L174. 18s., 
and in 1600 it was increased by certain allowances granted 
by the queen to L.544. 13s. 4d. Such was the foundation 
of the university of Dublin; and on this scanty provision it 
had to struggle for existence, often reduced, by the non- 
payment of rents, to the very brink of dissolution, till the 
beginning of the reign of James I., when it was endowed 
by that monarch with lands, which have since become valu- 
able, in the province of Ulster, besides a pension of 1.388, 
ids. English, paid annually trom the exchequer. 

By the charter of toundation, the body corporate was 
to consist of a provost, three fellows, and three scho- 


4 
: From this statute it is obvious that the uriversity of Dublin is simply a college with university privileges and powers, ae 
fers in its constitution from the universities of Oxford and Cambridge, which are corporations distinct from the colleges oF halls foun 
within their jurisdiction. In Dublin the provest and fellows are invested with the power of electing officers and conferring degre 
in the Engtish universities, belongs to a body consisting of masters of arts and doctors in the higher faculties. At an early per! 
instituted for the public conferring of degrees by the vice-chancellor, in a solemn meeting of doctors and masters; and these, 


time, have long since become the established rule of the university. 


lars, with power to increase their number as the funds g? 
the college permitted. To the provost and fellows was 
intrusted the power of enacting statutes for themselves, and 
of appointing such acts and exercises as they might cons. 
der necessary to qualify for degrees. To them also bp. 
longed the duties of tuition, the scholarships being intended 
as foundations for the maintenance of the poorer students, 
The provost and fellows constituted the only university 
convocation or senate recognised by the charter, and with 
them resided exclusively the power of conferring degrees! | 
The fellows were to elect their provost on every vacancy of | 
this office; and fellowships were tenable for seven year | 
only after taking the degree of M.A. William Cecil Long | 
Burghley was nominated by the charter the first chancel. | 
lor of the university, with a provision, that on all future | 
occasions, the election of chancellor, vice-chancellor, and 
proctors, should belong to the provost and fellows. 
In this, the original constitution of the university, manyob. 
vious defects soon began to show themselves. The election 
of a provost was a continual source of discord ; and the autho. | 
rity of this officer being by the charter scarcely greater than 
that of the other fellows, was insufficient for the preservation 
of discipline in the college. The three fellows nominated by | 
the charter were ecclesiastics, whose sacred duties prevent- 
ed them from engaging in the actual labours of instruction; 
and accordingly, when the business of education really com- | 
menced, it was found necessary to obtain additional aid. | 
The poverty of the society not admitting of their endowing | 
permanent fellowships, an expedient was resorted to which || 
afterwards led to an important alteration in the constitution | 
of the college. About the year 1600, four masters, atter- | 
wards increased to seven, were appointed as lecturers of the 
junior classes, and, about 1610, were regularly constituted, | 
by statute, probationer or junior fellows; from these the 
senior fellowships, instituted by charter, were filled upon | 
every vacancy. About 1615, the number of senior fellows 
was fixed by statute at seven, and the number of proba- | 
tioner fellows at nine; the scholars, as at present, amounted — 
to seventy. The junior fellows were to have no part inthe 
government of the college, and were to be considered in | 
every respect as scholars, except that they were recognised 
as college tutors, and employed in instructing others. This 
incrcase in the number of the fellows and scholars was most | 
probably made soon after the income of the college was 
augmented by the grants of King James I. Though pro- 
ductive of beneficial effects to the college, by increasing the 
number of its instructors, it was at first the occasion ofsome 
very serious difficulties. The junior fellows claimed for | 
themselves an express right by the charter to have a voice | 
in the government and elections of the college; which was | 
resisted by the governing body, on the ground that the title | 
of fellows had been conferred on them, not as a matter of 
right, but by courtesy and honoris causa, and that their 
rights, as determined in the charter, were those of scholars | 
only. Accordingly, Bishop Bedell’s statutes, framed my 
1627, provided against the difficulty, by dividing the scholars | 
into nine socii scholares, or probationer fellows, and seventy | 
scholares discipult, or scholars, commonly so called, as beng | 
still in state pupillari. 
The dissensions to which we have already alluded com! 
tinued to increase, and at last rendered the interference : i 
the legislature absolutely necessary. Accordingly Bre a 
bishop Laud, who had been elected chancellor of the = i 
versity in 1633, and had lately completed a revision of the 
statutes of Oxford, as chancellor of that umiversity, under | 


and therefore dif- 


es, which, | 
‘od forms were | 
sanctioned by | 
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4ik to remodel the statute-book whieh had hitherto been 
puse in the university of Dublin. The new eharter and 
<tutes, after encountering the most violent opposition, 
sre read and published in the ehapel of the university on 
‘inity Monday, June 5, 1637, and the oaths prescribed to 
t: provost, fellows, and other offieers, administered by the 
ahbishops of Armagh and Dublin, the new visitors of the 
clege. The opposition was not however quieted by the 
pmulgation of the statutes. After Laud had fallen from 
}, power, and was no longer able to proteet his favourites, 
a igorous prosecution was commenecd in the Trish parlia- 
nntagainst Bishop Chappel, the provost, by whose assistance 
t. work of reformation had been carried into effeet ; but 
t rebellion of 1641, and the subversion of the British mo- 
r-chy which so soon followed, diverted the attention of par- 
| nent to more important matters. The clamour appears 
t have subsided during the eommonwealth, when the 
y versity became nearly cxtinet, and it was not revived 
gor the restoration. The Laudian eonstitution, with some 
¢‘ht modifications, has continued till the present day; and 
!t the university owes much of its eelebrity and usefulness. 

fhe alterations made by the new charter in the eonstitu- 
ta and government of the university were important, and 
| special reference to the dissensions which had been ocea- 
¢ned in the body by its former mode of government. The 
ection of provost, and the power of enaeting and repeal- 
}* statutes, were taken from the fellows, and reserved to 
t: crown. Fellowships, which had hitherto expired at 
1: end of seven years after taking a master’s degree, were 
ide tenable for life. ‘Che nine probationer fellows were 
gnitted members of the corporation, under the name of 
“unior fellows ;” but the entire eontrol, both as to discip- 
le and finance, was vested in the provost and seven senior 
flows, subject to the jurisdietion of visitors nominated by 
{; crown, in whom the right of ultimate appeal was vested. 
] cases not provided for by the statutes, the provost and 
euor fellows were empowered to make new statutes not 
mngnant to those granted by the king, which new statutes 
vre to be confirmed by the visitors, and to remain in force 
ti the enacting body should think proper to rescind them. 
"e election of offieers, as chancellor, proctors, &c., was 
catinued in the provost and fellows, the ehancellor being 
mitted to nominate the vice-chaneellor. The number 
(visitors was reduced from eight to two, viz. the ehancel- 
l\ or, in his absenee, the viee-ehancellor, and the arch- 
Uhop of Dublin. A speeial clause provided that no per- 
8: should profess or teach the liberal arts in any other 
ce in Ireland, without a speeial license from the crown. 
“¢ changes since made in the statutes have consisted 
1 rely in the repeal of eertain elauses which were found to 
E inconvenient; the augmentation of salaries, the foun- 
“ion of professorships, and the regulation of the library ; 
I: no alteration has been made affecting the eonstitution 
the college, except the foundation of additional junior fel- 
| ships by different sovereigns, whereby their number was 
teased from nine to eighteen. Bya statute of Queen Vie- 
‘ta, dated on the 6th of May 1840, the statute of Charles 
“enjoining celibacy on the fellows, has been repealed, and 
vision made for founding ten new fellowships. The addi- 
? to the fellowships, aceording to the new statute, is to 
| ‘ — by the annual eleetion, at the accustomed time 
i! Place, of one new fellow in this (1840) and in each of the 
oes nine years, over and above the vaeancies 
; Ms may oceur in the subsisting body.’ Of the ten addi- 
+ fellows, only the four seniors for the time being are 
2¢ appointed tutors; but the remaining six are to enjoy 

the other rights, profits, and emoluments, and perform 


‘ other the duties and functions of junior fellows, and to 
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be eligible to all- other offiees to which any junior fellows Dublin. 


may now be eleeted or appointed.” 
when the number of additional fellows shall have been com- 
pleted, though no vacaney should oeeur in the body of fel- 
lows, there is still to be an annual eleetion of one, who shall 
sueceed to the first vaeancy, “ unless there be at the same 
time two or more sueh persons so eéleeted, in whieh case 
the senior of them shall suceeed to the first vaeancy.” It 
is also ordained, “ that after the year 1849, there shall be 
no more than two persons elected, whether as fellows or 
eandidate fellows, in any one year, whatever number of 
vaeancies may occur in the body.” 

James I., by his charter in 1613, granted to the provost, 
fellows, and scholars, the right of returning two represen- 
tatives to the Irish parliament. The act of Union in 1800 
restrieted this number to one; but by the Irish reform bill, 
the original number was restored, and the right of elec- 
tion extended to all members of the university of twenty- 
one years of age, who at that time had, or who should 
thereafter obtain, a fellowship or scholarship, the degree of 
master of arts, or any higher degree. 


After the year 1849, =-~—" 


The entire government of the university is vested in the fol- Officers. 


lowing Officers: the chancellor, who is elected by the provost and 
senior fellows, and whose office is tenahle for life; the vice-chan- 
cellor, nominated for life by the chancellor, and who has the power 
to appoint a pro-vice-chancellor in special cases ; the provost, ap- 
pointed by the crown ; the vice-provost, an annual officer, who is 
usually the first of the seven senior fellows; two proctors, 
chosen annually, one from the senior and the other from the 
junior fellows, for regulating the forms for taking degrees; two 
deans and a censor, whose duty it is to inspect the details of moral 
discipline ; two librarians; a registrar, who performs the duty of 
secretary to the provost and senior fellows; a registrar for the 
electors admitted under the reform act; an auditor; six univer. 
sity preachers; four morning lecturers; and nine examiners. 


The ordinary affairs of the college are managed by a Board, Board. 


consisting of the provost and senior fellows, who hold a meeting 
every Saturday. The provost must be in holy orders, and a doc- 
tor, or at least a bachelor in divinity, arid not less than thirty 
years of age. ‘I'he fellows are all bound to enter into priests’ or- 
ders, except three; one of whom is elected Medicus by the pro- 
vost and senior fellows; the other two are elected Jurista juris 
civilis, and Jurista juris Anglici, respectively. 


The Senate of the university consists of all masters of arts, Senate. 


and doctors in the three faculties, who have their names upon the 
college bocks, and are resident in the university. 
Senatus Academici isa council consisting of the vice-chancellor, the 
provost, or in his absence the vice-provost, and the senior master 
non-regent,? resident in the callege. ‘The vice-chancellor and the 
provost are members of the caput evr officio; the senior master nou- 
regent is annuaily elected by the vice-chancellor and provost, with 
the consent of the congregation. Every grace must pass the caput 
before it can be proposed to the senate of the university in public 
congregation, and each member of the caput has a negative voice. 


The CaprutT Caput. 


‘The System of Instruction is conducted by means of professor- System of 


sips, lectures, and periodical examinations. 
statutes of Laud, all professorships were to be held by fellows. 
The provost was to appoint from the body of fellows, senior and 


junior, such a number as he thought fit, to be college tutors ; and 


the fees paid by pupils, together with the emoluments of lecture- 
ships, professorships, and other offices, were to constitute the sa- 
laries of the fellows. At this period the only professorsltip in the 
university was that of divinity, which lowever was not recognised 
as the regius professorship till the year 1674. Two professorships, 
of jurisprudence and medicine, were appointed by statute, and the 
fellows who devoted themselves to these professions were ex- 
empted from the obligation of entering into holy orders. The in- 
crease of students, by augmenting the duties as well as the emo- 
luments of the tutors, has now broken in upon the original spirit 
of the statutes ; and the increased value of the college lands has 
supplied the means of assigning to the senior fellows ample sala- 
ries without subjecting them to the necessity of acting as tutors. 
Accordingly some annual offices, with several professorships, are 
now held exclusively by senior fellows, while the duties of tuition 
have been for many years confined tothe junior fellows. By 
some recent regulations, four of the latter now hold offices incom- 


Sa ee | 


t pach master of arts is called a regent during the three years following the time when he took that degree. ‘The name had its origin in 
¥ lormerly imposed on such masters, of regulating the disputations of the schools. oe 


According to the Instruction. 


Bot 


Dublin. patible with that of tutor, and have consequently resigned their 
— pupils 5 


Terms. 


Rarks. 
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so that the number of tutors is limited to fourteen.’ It 
was not till the latter end of last century that the principle was 
recognised of having professors in the university who were not 
fellows. In 1761 a statute was passed, which obliged the regius 
professor of divinity, on his appointment to that office, to resign 
his fellowship; and in the same year the regius professorship of 
feudal and English law was founded upon the same condition, if 
filled by a fellow. In 1774 Provost Andrews bequeathed to the 


Office. Founded. 


ee ee ee ee 
Regius professorship of divimity .....ssecereseeeseeseecerces 
of civil and canon law.......scceneeesees 
of feudal and English law........+.++0 
Gy TLS sensaconogicoonedeo7 
= Of Greek......-csesse cn corersnsse>e 
King’s lectureship in divinity. ........s0 
Lord Donegall’s lectureship in mathematics. ...+..s++0- 
Loyal astronomier of Treland... .....ssecessescoesceseeen ees 
Smith’s professorship of natural philosophy........+.. 
OL OMALOT Vater, «Meese neler « oiceisteiaiss ssn 
Of mathematics ....0esceeereseseeceeeee 
OP NISL ON eciaes snieetace- =e seen 
of oriental languages. .......sceeses 
Professorship of anatomy and SUIgeTY. ...sceseecensoeeer 
of chemistry........ 
Ok GUAT Yitans ccseeedaee acniecelsem sis eeendichogc cridags 
Lectureship in natural History. .......sescseeseeeescesen cons 
Professorship of French and Gerinan.........-.seeeeeeseee 
of Italian and Spanish.......... 
Whately’s professorship of political economy. ........+. 
Professorship of moral philosoply........sscsecseoeeeserees 
Of biblical Greek.......sccesesesseseeesscasees 


The professorial system, as established in the university, has 
never been efficient. Some of the professorships and lectureships 
are annual offices, and these, with others which are not annual, 
are all held by persons whose time is occupied by other duties ; 
and besides this, the lectures of the professors are not sufficiently 
connected with the education of such as are looking for university 
honours or degrees. ‘The education of the students in arts is in- 
trusted almost exclusively to those of the junior fellows who ex- 
ercise the functions of tutors. 

Vhe academical year is divided into three terms, Michaelmas, 
Hilary, and Trinity. Those of Michaelmas and Hilary are fol- 
lowed each by a short recess; that of ‘Trinity by a vacation of 
three months. ‘Terms are kept, during the under-praduate course, 
not by residence, as at Oxford and Cambridge, but by answering 
at the examinations held for the purpose at the beginning of each 
term. Students of divinity, law, and medicine are required to 
attend the lectures of the professors, and therefore reside either in 
the college or in the city. The under-graduate course consists of 
four years, in each of which the students are distinguished by the 
titles of Junior and senior Freshmen, and junior and senior Sophis- 
ters. After taking his first degree, the student becomes suc- 
cessively a junior, middle, and senior Bachelor, when he is admitted 
to the degree of master of arts. A bachelor of divinity must be 
M. A. of seven years’ standing; a doctor in divinity must be B. D. 
of five, or a master of arts of twelve: a bachelor of laws must be 
of six years’ standing.2 A doctor of laws must be LL. B. of four 
years’ standing, or a master of arts of six. A bachelor in medicine 
must be B. A. of three years’ standing, or M. A. of two ; a doctor 
in medicine must be M. B. of five years’, or a master of arts of 
seven years’ standiug. A bachelor in music must compose and 
perform a solemn piece of niusic before the university ; a doctor 
in music must be Mus. B. of five years, and perforni a similar ex- 
ercise. ‘The fees for B. A. are L.7. 17s. 6d., for M.A, L.9. 19s. 64d., 
for B.D. L.13. 15s., for D. D. 1.26, for LL. B. L.11. 15s., for 
LL. D. L.22, for M. B. L.tl. 15s., and M. D. L.22. 

_ ‘The students are arranged in four Ranks: 1. Noblemen and ba- 
ronets, styled nobiles, filii nobilium, and equites, who are entitled 
to the degree of B. A. per specialem gratiam. 2. Fellow comnioners, 
who are entitled to graduate at the commencement of their fourth 
‘or senior sopliister year. ‘These two classes pay a high anuual 
stipend, and dine at the same table with the feilows in the com- 
mons hall. 3. Pensioners, who constitute the great body of the 
students. 4. Sizars, who have their commons free, and are ex- 
empted from annual fees. ‘he number of sizars is limited to 
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ber of tutors will be increased to eighteen. 


* A bachelor of arts may take this degrce in three years, and a master of arts in two. 


Provost and senior fellows. 


college an endowment for a professor of astronomy. A school 9 
medicine was established by act of parliament in 1785 consist; ~, 
of three professorships not tenable with fellowships ; sail hae g\ 
these, two professorships of modern languages were rate: Bs 
1777. These, with the exception of the professorship of politi i 
economy, moral philosophy, and biblical Greek, are the only 


fessorships which can be held by persons who are not fellows, __ 
The following is a table of the professorships and lecturershi 8 
with the date of foundation, and the patronage. Ms 


Patrons. 
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Provost and senior fellows. 


Provost and senior fellows. 
Provost and senior fellows. 


Two candidates are selected by the provost and senior fellows, 
the one of whom is appointed by the board of Erasmus 
Smith, for such time as they think proper; Smith’s exhibi. 
tioners being, ceteris paribus, preferred. 


Provost and senior fellows. 


Provost and senior fellows. 
Crown. 
Crow. 
Provost and senior fellows. 


thirty-six, and admission is obtained after a very strict examination 
held annually to supply vacancies, the endowment being tenable 
for four years. Each of these classes is distinguished by a part- 
cular dress. The mode of admission is by an examination, held 4 
at the beginning of each term, in the public theatre of the college. 
The examiners for entrance are the junior fellows. ‘The senior 
lecturer commences the examination by proposing to the candi- 
dates a subject, on which they are required to write in Latin, or 
else by giving them a few sentences in English to translate into 
that language. After a sufficient time allowed for this exercise, 
the examination in classics begins. The following is the course 
appointed. 
Greek. —Homer, Iliad, lib. i—viii. ; Walker’s Lucian ; Nov. Test. 
the Gospels and Acts; Xenophon’s Anab. lib. i-iti. 
Latin.—Sallust ; Horace ; Virgil, Ain. lib. ivi.; Terence, An. 
dria, and Heautontimorumienos ; Juvenal, Sat. iii. x. xill. xiv. 
The examination is conducted viva voce; each examiner takes 
a separate book, and goes round the hall, requiring from the can- 
didates separately an oral translation of a few lines or sentences, 


and asking some grammatical or historical questions. After the | 
examination, pluccs are determined by the reports of the examiners. | 


Entrances are also held on the first Monday of every month — 
during terms. ‘Those who enter after November, and propose 
to go on with the junior freshman class, must pay a year 1a 
vance, instead of half a year, and their names must be on the 
college books at latest before the eighth of July. The exam 
nation for sizarships is held annually on the first Tuesday an 
Wednesday after ‘Trinity Sunday ; and the candidates, ited 
with the ordinary entrauce course, are examined in all the au- 
ditional classics read in the first two terms of the junior freshman 
year. are. 

The following is a table of the half-yearly charges, including 
tuition, but exclusive of rooms and commons. 


Entrance, including 
the first Halt Year. | 
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1 This was the number previous to the statute of Victoria. When the additional fellows provided for by this statute are elected, 
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f his interests during his academic life. The tutors dur- 
n deliver lectures to the first three classes, each to his own 
The subjects of these lectures are the science, and some- 
Latin book, appointed by the college for the exami- 
term; and they are conducted in the same 
w’asin the English universities. Besides the lectures of the 
vate tutors, all under-graduates who reside in the college or in 
ticity are bound to attend the lectures on science and Greek 
qd vered by the college lecturers. Freshmen are also required to 
qond weekly catechetical lectures. Three distinct Courses are 
qa ointed, one in mathematics and physics, another in logic and 
nal philosophy, and a third in classics, in any one cr more of 
wcha student, according to his taste and inclination, may con- 
td for honours at his degree examination. In each course two 
rks of honour-men are formed, called senior and junior Modera- 
tu, the number in each rank being limited to one fortieth of the 
eire class! ‘Ihe science taught in the first year of the course 
jsaathematics ; in the second, logic ; in the third, astronomy and 
y sics; in the fourth, ethics; in addition to which the student 
nst be prepared to answer in a certain portion of Latin and 
(ek, selected from the classical writers. An extended course of 
stlies is prescribed for those who aspire to academic honours. 
Athe examinations, scnior and junior freshmen are accountable 
{i,the science taught in all the preceding terms from the begin- 
nix of the course ; senior and junior sophisters, for the: science 
térht from the beginning of the third or junior sophister year ; 
b except for honours at the degree examination, the science of 
tk freshmen classes is not carried beyond the second year. ‘To 
k-» his class, a pensioner must have credit for two out of the three 
e minations of that class, one of which must be the third or 
( ober examination, if he is either a senior freshnien or a senior 
sviister. A senior sophister who may not have secured credit 
fihis October examination, may qualify himself for his degree 
binswering in the same business at any subsequent examination 
vienior sophisters; and a senior freshman may repair the like 
© ssion in the same way at the first examination of the senior 
gaister year. Fellow-commoners and sizars are subject to the 
sie rule, with some slight exceptions. 
“ach term commences with an Examination, not only of the 
silies of that immediately preceding, but, with the exceptions 
avady stated, of the substance of most of those which had been 
pviously gone over. ‘These examinations are of peculiar im- 
j{tance in the university of Dublin, from their effect upon the 
slents generally, and because they constitute, to a very large 
Portion of those who graduate there, the only university educa- 
t. they receive. We have already alluded to that peculiarity 
oviscipline by which residence is not enforced on under-graduates. 
#; student, unless he be a scholar, is permitted, at his own dis- 
¢ ion, to prepare himself for the examinations without residing 
irhe college or in the city; and on his being represented by his 
'pras a resident in the country, no other academic duties are 
‘aired of him. The expense of residence would be an insuper- 
at obstacle to many who are at present in the university ; and 
Urelore, by the admission of non-resident students, some part 
he advantages of a university education are extended toa large 
naber of individuals by whom, if residence were enforced, not even 
t; part would be attainable. ‘Thus, while five or six hun- 
(1 students annually receive at Dublin all the advantages that 
dence aud college. discipline can communicate, about an equal 
Maber are induced to study, and are furnished with the means of 
ining one at least of the objects proposed by a university edu- 
ton, namely, the power of acquiring knowledge. ‘lhe examiners 
a the fellows, masters of arts, or doctors, resident in the col- 
, Who are selected hy the provost and scuior fellows. The 
\lents of the same class or year assemble together for exami- 
on, and are separated into divisions not exceeding forty, to 
€1 of which three examiners are assigned, one in science, one 
Latin, and one in Greek. ‘he examination of each class oc- 
o four days; the first two days being devoted to the deter- 
“ation of judgments,? and the remaining two to the separate 
“mination of honour-men. ‘The examiners of the first two 
ds select from their divisions such as they deem qualified to 
“ome candidates for honours or prizes, and return their nanies 
LJ -; ——ae 
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to the senior lecturer. The examination of those who have not 
been selected for honours is then concluded ; but on the third day 
the candidates selected for honours in science are examined bv a 
separate court of examiners ; and on the fourth day, the candidates 
for honours in classics ; the examination, as in the former case, be- 
ing conducted partly viva voce, and partly by written papers. The 
prizes, during the first three years, are books of the value of Ld 
and L.2, given at the close of the year to the best answerers dur- 
ing the three examinations. The number of prizes is subject to 
the same limitation as the honours. At the Michaelmas exami- 
nation of the fourth year, the examiners of the first two days se- 
lect from among the candidates for degrees those whom they deem 
qualified to become candidates for honours in any of the three de. 
partments of the academical course. ‘Those belonging to the same 
department are then examined together by a body of examiners 
during two days, by whom they are arranged in two divisions of se« 
nior and junior moderators. ‘The limit to the number of modera- 
tors of each division is determined, as in the case of honours and 
prizes, at the previous examinations. At the conclusion of each 
examination, lists of the successful candidates for prizes, honours, 
or moderatorships, are made out by the senior lecturer, who is re- 
quired to insert them in his book, and also to have them affixed 
to the college gates, and published in the newspapers. The suc- 
cessful candidates of each rank are arranged according to the order 
of their standing on the college books, excepting only the senior 
moderators, who, at the degree examination, are placed according 
to the order of merit. 
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The Comitia, or commencements, for conferring degrees, are held Comitia. 


twice a year; on Shrove Tuesday and the Tuesday next befure 
the eighth of July. The grace of the house for a degree in any 
faculty must first be granted by the provost and senior fellows 
before it can be proposed to the caput. ‘Those who have been ad- 
mitted to a degree at the board are then presented to the vice- 
chancellor and the whole university, at a public congregation, by 
the regius professor of the faculty in which the degree is to be 
taken ; or if it be a degree in arts, by one of the proctors. If no 
member of the caput objects, the presenting officer szpplicates the 
congregation for their public grace, and collects their suffrages ; if 
the placets be the majority, the candidates kneel before the vice- 
chancellor, who confers the degree, according toa formula fixed 
by the university statutes. 


The examination for Scholarships is held annually on the Thurs- Scholar. 
day and Friday before Whitsunday. ‘The examiners are the pro- ships. 


vost and senior fellows. Scholarships are open to all students, 
being Protestants, who have reached their third under-graduate 
year, and are tenable till the holder is entitled to the degree of 
master of arts. Students of higher standing are also permitted 
to become candidates, but an extended course of reading is re- 
quired of them. The course appointed includes all the classics read 
for entrance and in the extended conrse for under-graduates, to 
the end of the second examination of the junior sophister year ; 
or, should the candidate be of higher standing than that of junior 
sophister (reckoned from the time of his entrance), to the end of 
the last examination which he might have answered had he pro- 
ceeded recularly with his class. ‘The examination is conducted 
entirely vive voce. Yhe scholars have their commons free of ex- 
pense, and their rooms for half the charge paid by pensioners ; 
they pay for tuition, but are exempted from college charges or 
decrements, and receive from the college an annual salary. 


The Fellowship examination, when a vacancy occurs, is held by [’ellow- 
the provost and senior fellows, on the Wednesday, Thursday, ships. 


Friday, and Saturday preceding Trinity Sunday. ‘I'wo hours are 
devoted to each subject, and two subjects occupy a day. "The 
examination continues from eight to ten a.m. and from two to 
four v. m. each day. The following is the order in which the sub- 
jects are taken. j 


Morning. Afternoon. 
First day........ ThOGiG....csc-cereesscorve soo suena PAL CIMALICS. 
Second day...... PHYSICS...-..eeececessseererecercereneetubhics. 
Third day....... History and chronology...........Greek, Latin, and 
Hebrew. 
Fourth day...... Latin verse composition............Latin prose. 


! : ; . 
' The terms first class, second class, &c., in Dublin, meau students who are in their first, second, &c, year, ‘ . . 
he examiners are required to fix the merit of every candidate in each subject appoilted for the examination, according to a scale of six 
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es mediocriter bene, and viz mediocriter bene. 
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0 the subjects read by the class. 


Fees, technically called judgments, which has been long in use for this purpose. ‘Tbe highest degree of merit is marked by the judgment 
* which however is very rarely given, aud is therefore regarded as a very high honour. The remaining degrees are valde bene, bene, satis 
The student who receives this last judgment loses his examination, or, in technical language, is 

that is to say, the examination in which he is thus disgraced is not suffered to count in the number required for keeping his year, 
4 ican tefl be have received two g more such elsments, besides Josing bis gxamipations he is turned down to the bottum of his class; 
gain, on the succeeding examination, he is put down into a lower class. : i ‘ 

The number of judgments given by the science examiner varies from one to four, ac- 


The classical examiner gives three judgments, one 
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Dublin. “ Tn each of these subjects a course sufficiently extensive is pre- in the northern dioceses, and the vacancies are 
—— scribed by the examiners. ‘The examination is conducted alto- fellows. By the late act for regulating the est 
gether viva voce, and in the Latin language. Hven the classical in Ireland, the archbishops of Armagh and Dublin were an 
examination of the third day is conducted inthe same manner; a_ to select a benefice, not exceeding the annual value of seas 
Greek or Latin classic is placed in the hands of each candidate, out of each of the ten extinguished bishoprics, to which wie 
and he is required to translate or paraphrase a few lines of it orally when vacant, they are to nominate a fellow or ex-fellow of oi | 
in Latin. ‘The income of a senior fellow, arising from various ccllege. ‘The incomes of the senior fellows arise partly from 7 
sources, is generally estimated at about a thousand pounds per stipends of the professorships which they hold, and partly ft e 
annum; but it necessarily fluctuates according to the offices the college lands. The provost derives his inco ao 


supplied by ¢} 
ablished chutes. 


: E 3 , me from lands 
held, and, on an average, is probably not so great. The emolu- appropriated to his use. aye 
ments of fourteen of the junior fellows are derived entirely from The number of students matriculated in 1839 was 38 fellow | 
pan commoners, and 340 pensioners. Students on the books, Décenier 

The college has at its disposal twenty-one lucrative benefices 1840, 1100. a 


CONTINENTAL UNIVERSITIES. 


The following is a list of the existing European universities, exclusive of those of Great Britain, Treland, and 
France. The number of students for the years previous to 1840 has been taken chiefly from the “ Genealogisch-his. 
torisch-statistischer Almanach fiir das Jahr 1840,” published at Weimar. When the year is not mentioned, the hum. 
ber of students given may be taken as the average attendance. 
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3 Founded by the removal thither of the former university of Landshut, 
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ally the history and geography of France. Since the passing of France. 
this law, the cause of education has advanced rapidly ; the number So eee 


ance, before the revolution, contained twenty-three 
unersities, of which the most important have already been 
| daribed. The others werc those of Aix, Angers, Avignon, 
Béncon, Bourges, Bordeaux, Caen, Cahors, Dijon, Douai, 
nites, Orange, Pau, Perpignan, Poitiers, Pont-a-Mous- 
4 so, Reims, Strasburg, and Valencc. These venerable 
1 ingtutions disappeared during the revolution, and the pub- 
| ic ducation of the country was for some time left without 
anilegislative protection. After several unsuccessful at- 
tests to establish a national system, an Imperial Univer- 
sitavas instituted in 1808, which, with some niodifications, 
| jasurvived the various changes of government which the 
coutry has since undergone. ‘The ftoyal University of 
| Fince embraces the whole system of national education, 
4 ancincludes all the institutions for impatting instruction 
| whh are spread over the whole kingdom, from the lowest 
| sctols up to the royal colleges. ‘The term may thus be 
4 coyidered as synonymous with the French national sys- 
| telof education. The university is placed under the di- 
recon of a council of six members, called the “ royal 
| coscil of public instruction,” of which the minister of pub- 
| Jicistruction is the official president. Each counsellor has 
hépecial charge of one or more divisions of public in- 
| siretion. Subordinate to this council are the inspectors-ge- 
| neil of the university, who are required to examinc once a 
‘the institutions of every description, each within a cer- 
sistriét assigned to him, and to transmit a report to the 
‘orcil. The university is composed of twenty-six aca- 
teres, each of which comprehends two, three, or more of 
| th'departments into which the kingdom is divided, and 
co/ains one or more royal colleges. The presiding officer 
| of ich academy is the rector, who is appointed by the mini- 
stéof public instruction, and is assisted by two inspcctors and 
a dincil. The governing body of each academy has the 
| suirintendence of all the communal! colleges, institutions, 
| pejons (boarding schools), normal schools, or schools for the 
| edeation of teachers, and primary schools, within the dis- 
| tri which the seminary comprehends. Besides the su- 
pentending body, the academy includcs the teaching 
| co's, or faculties ; namely, the faculties of letters, science, 
a law, and theology, all of which however do not 
Cally exist in every academy ; in some, indecd, there is no 
pnjnization of faculties. ‘The faculties consist of a variable 
ber of professors, one of whom is dean, and a com- 
| Mee of whom examine candidates for degrees. There 
an owever some institutions which are not subject to the 
diction of the university ; as the College of France, the 
M eum of Natural History, the Hole des Chartes, School 
ot Iriental Languages, the French Institute, and societies 
ol tkinds for the advancement of knowledge. 
ue royal colleges are supported chiefly by the government, and 
| 4 Rae of the professors, which are generally from L.80 to 
10, are paid from the budget of the minister of public instruc- 
‘h The students are divided into two classes, the interncs and 
‘ines, or boarders and day-scholars. ‘Lhe communal colleges 
wr supported principally by the communes in which they are si- 
3 some of them have endownients, but the majority depend 
cly for their support on the fees paid by the students. ‘Ihe 
Up ors orteachers receive but small salaries, varying from 1.40 
x ices il law was passed, ordaining that every com- 
i Denia. ied a with others, should have one om 
ob hich _ ee a “A bib eau ae = popu pen 
stestion anil pide > Rien also ae a scnool tor oe a 
ear by wen t every department should have a normal school, 
thehcole fc} or Im conjunction with some other department. In 
atthe pe eae, Instruction, reading, writing, i ae 
a the be a system of weights and measures, are taugit ; 
or superior instruction, in addition to the ac- 
ap tents of the lower schocls, embrace the elements of geo- 
‘Y. and its application to the arts; the elements of chemistry 
natural history, as applied to the ordinary habits and pursuits 


ap 


olfe; the elements of history and geography, and more especi- 


of schools has greatly increased, and the proportion of children at 
school, though less than in some of the neighbouring countries, is 
about one third greater than before 1833. The following is a 
tabular view of the institutions comprised in the University of 
France in 1836. 


e a | . =| #4 
le la | SR Se ee le 8 
2 || at ce mimes: Beem ccenn) Se ieee Hees cal 
Academies. | 2/81 2 158 |5¢/22) 5 EE] a | 2 
ala} ¢6 |es|%s)8s5)/8 | 8S} 38) 2 
§ g a aH | An ge a ate) E = 
A = 
a=] iewale & 
Aes a) ae jeetaonl) 220 (16 1 5 |i Gi 
Bo Te ie 121 | 189) 16 29 00 3 
| 1 pe | Bie) wo ie | 1 | ives 
3 11 jee | Osteo) i5eleoe | oil 2 
iil Mel 120 | a) lesen le) wer 
a | mie P| ied | 120,). 49 | 1) eae y 
31) 1 (te. oie) a901 16 1 | aeedees 
3/2] 22 90{ 160} 9 | 1 | 47 | 2 
4/3 | 42 | 987] 902] 12 | . | 30 | 4 
a) pie BSaffF150 | 201 Se emilee 
D, | sil Leese eILO)| 210 | Go) acme 
SSR stl isaitl.| 7 | 4 1 oe 
4) ult it | au 88| 220] 915 | 18 | 3 
3 |1| 290 | 276| 964! 6 110 | «2 | 3 
+ 2/]1/ 15 | t90/ 20) 5 | 1 | 96 | 2 
4|2{ 93 | 199] 956] 17 | 2 | 36 | .. 
30 | VeglMeiaeel no | eeeoglee TS HN | Gisele te 
4/3 | 39 | 365] 226] 10 | 2 | 2 4 
3} 2) 24 | 241! v6! 5 | 3 | 31 | 2 
7 | 7 | 180 | 1629 | 3324] 19 177 | 951 | 5 
8 rte Sval 00] 10 | 3. | lene 
4. | Wo) 15 | iso oo | we | 47) sale 
5) | Sass sienetoy | igelies! ulecellano 
2.11 17 | 14} 491] 9 | 3 | 68 | 2 
| UT ered) eee || i ees 
ae |) sey |) sie) oes es |! 
| 86 | 4a | 626 | 879 | 3870 | 318 146 (1114 | 54 


There are six faculties of Catholic theology, at Aix, Bordeaux, 
Lyon, Paris, Rouen, and Toulouse; and two of Protestant theology, 
one, of the Lutheran or Augsburg Confession, at Strasburg, and 
another, of the Calvinist or Helvetic Confession, at Montauban, 
undertheacademy of Toulouse. The faculties oflaw are nine, at Aix, 
Caen, Dijon, Grenoble, Paris, Poitiers, Rennes, Strasburg,and Tou- 
louse. ‘here are three faculties of medicine, at Grenoble, Paris, 
and Montpellier; with seventeen secondary schoolsofmedicine. ‘The 
faculties of science are nine in number, at Paris, Bordeaux, Stras- 
burg, Cuen, Toulouse, Montpellier, Dijon, Lyon, and Grenoble ; 
those of letters or literature, seven, at Paris, Strasburg, Bordeaux, 
Toulouse, Caen, Dijon,and Besangon. In order to become a student 
in the faculty of law or theology, a person must have taken the 
degree of bachelor of letters ; and a course of three years in either 
faculty is requisite to obtain the degree of bachelor; for the de- 
gree of doctor, four years; and to obtain the «degree of doctor in 
divinity, the candidate must defend a final and general thesis. 
Candidates for the degree of doctor in medicine must have taken 
the degree of bachelor of letters, and also of sciences, and must 
complete a course of four years. The faculties of law and medicine 
at Paris are greatly distinguished. The former has sixteen profes- 
sors, and had in 1836 upwards of 3000 students; the latter twenty- 
seven professors, and, in 1836, about 4000 students. 

At the end of 1837, the total number of schools, public and pri- 
vate, throughout France, was 53,920 5 39,504 for boys, and 14,416 
for girls. ‘The number of pupils at the same period was 2,651,492 ; 
1,552,847 boys, and 1,096,645 girls. ‘he masters of the elemen- 
tary schools have a residence, and receive a yearly salary of 200 
franes, or little more than 1.8 ; the masters of the superior schools 
have a residence and a salary of 400 frares, or somewhat more 
than L.16. ‘The whole charge to the state of the department of 
public instruction, according to the budget of 1838, was 19,095,675 
francs, or nearly L.800,000, which was distributed as follows :— 


Francs. 
Central administration..........c.cceeees e 686,623 
Feneral Services--....+00 sestesaenneeseeeencenreneen cree sees 238,000 
Departmental and academic administration........-+ 919,900 


Superior instruction—facilties.....cesssereerees +++ 1,972,050 
Secondar veinstructionse: seicc00s. cwetedgersees oases soesee +k gO OUY 
Elementary instruction, general fund ...... RsRbagoo onc 1,600,000 

== , AdGitionadl........0.seeeeeeee eee 3,900,000 
Primary normal school.......-sesseseesseeeeeees Pe coe ton 20° 200,000 
Literary and scientific establisliments..... +0007, 676,500 
Subscriptions to literary WOKS, KUseesseroreeersrenseee FOG O00 
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528 UNIVERSITIES. 


Uutted COLLEGES IN THE UNITED STATES. name of Universities ; but it must be borne in mj 
States. Jarge proportion of these furnish instruction onl 
V——~ To render our account of the seminaries for higher edu-  mited extent; and none of them, we believe, w 
cation as complete as possible, we have added, from the comparison with the great majority of the Euro 
«“ American Almanac for 1841,” a list of the colleges in naries. We have subjoined, from the same so 

the United States, which are sometimes dignified with the the medical, theological, and law schools. 


nd that 
V to a jj. 
pean semi. 


urce, lists of | 


COLLEGES. 
B i@.) 2 | me 
Name. Place. @ ES] & |No. Name. Place. 3 |2a] § 
Ss |2"| 3 | 3 les] 2 
by ae w BR > FA t 
Bowdoin. 4 Brunswick, Maine, : 1794} § | 150 51 |Emory,t . : Oxford, Georgia, . . | 1837 hs 35 
Waterville,* , Waterville, ditto,  - 1820} 6]! 56 52 | University of Alabama, Tuscaloosa, Alabama, . | 1g98 | 9] 5 | 
Dartmouth, . s Hanover, New Harnpshire, | 1770 | 15 } 321 53 |Lagrange.t : : Lagrange, ditto, . 1831 | 6 | 149 
University of Vermont, Burlington, Vermont, 1791 71109 54 {Spring Hill,§ J Spring Hill, ditto, : 1830} 5} Joy 
Middlebury, . . Middlebury, ditto, . 1800} 7] 67 55 |Jefferson, . : Washington, Mississippi, | 1go9 | § 
Norwich University, . | Norwich, ditto, Z 1984 { 4] 57 56 |Oakland, . Oakiand, ditto,  . . | 1931] 6 4 
Harvard University, Cambridge, Massachusetts, | 1633 | 28 | 236 57 (Louisiana, . 3 Jackson, Louisiana, # 1825 | 9} 37 
Williams, O . Williamstown, ditto, . 1793 | 8 | 128 58 |Jefferson, . . + | Bringiers, ditto, . 1831 | 12 | 269 
Amherst, . ; Amherst, ditto,  . 1821 | 12 | 169 59 |St Charles,§ . * Grand Coteau, ditto, . -» 1121 100 
Brown University,* . Providence, Khode Island.| 1764 | 9 | 177 60 |Baton Rouge, + + | Baton Rouge, ditto, . 1838 | 5 | 65, 
Yale, : : New Haven, Connecticut, | 1700 } 32 | 438 6] )Greeneville, . ° Greeneville, Tennessec, 17941 9} 41 
Washington,+ . . | Hartford, ditto, Z 1824] 91] 78 6% | Washington, a Washington Co., ditto, 1794} 1] 43 
Wesleyan University, Middletown, ditto. . 1g31 | 9 | 124 63 |University of Nashville, Nashville, ditto, A 1806 | 6] 95 
Columbia,? 5 . New York, New York, . 1754 | 11 | 139 64 | last Tennessee, é Kuoxville, ditto, . - | 1807] 5] 56 
Union, ‘ Schenectady, ditto, . 1795 | 12 | 241 65 |Jackson, F 5 Near Columbia, ditto, . | 1830 | 5 | 109 
Hamilton, : . _ | Clinton, ditto, 4 1812} 7 {| 92 § 66 |Transylvania, . . | Lexington, Kentucky, 1798 | 13) 30 
Hamilton Lit.and Theol.* | Hamilton, ditto, é 1819 | 10} 74 67 |St Joseph’s,$ . . Bardstown, ditto, =. 1819) 15 | 69 
Geneva,t 2 . Geneva, ditto, . - 1823} 11 | 66 63 |Centre, , - |Danville, ditto, . .«. | 1999] 8} 66 
University of New York, | New York, ditto, 4 1831 | 13 85 69 |Augusta,t E . Augusta, ditto, . . 1825 | 6] 75 
College of New Jersey, Pritceton, New Jersey, 1746 | 13 | 263 70 j}Cuinberland, « | Princeton, ditto, . + | 1825) 4} 49 
Rutgers, a New Brunswick, ditto, 1770 | 6 76 71 |Georgetown,* : n Georgetown, ditto, : 1829 | .. | 105 
University of Pennsylv. Philadelphia, Pennsylvania,| 1755 | 14 | 111 72 |Bacon, . : Harrodsburg, ditto,  . | 1836 | 8 | 293 
Dickinson,{ : 6 Carlisle, ditto, . . 1783} 9| $9 73 \'St Mary’s,§ . 4 Marion Co., ditto, 1837} 71 40 
Jefferson, . Canonsburg, ditto, é 1802} 7 |. 147 474 \University of Ohio, . Atheus, Ohio, . 1821/ 5| 90 
Washington, Washington, ditto, . 1§06 | 6) 59 75 |Miami University, . |Oxford, ditto, : « | 1809! 6 | 135 
Allegheny,t . 3 Meadville, ditto, 3 1815 | 5 | 100 76 (Franklin, 4 " New Athens, ditto, . 1825 | 6! 51 
Western University, . Pittsburg, ditto, . < 1S1Oe) eee! 2 77 |Western Reserve, . Hudson, ditto, 3 « 11896110) 63 
Pennsylvania, : Gettyshurg, ditto, . 1832; 4) 59 78 \Kenyon,t . c « | Gambier, ditto, .  . 1826; 121 55 
Lafayette, 5 " Easton, ditto, 3 6 1832) § 51 79 IGranville,* . . Granville, ditto, A 1832 | 5) 12 
Marshall, Bj i Mercersburg, ditto, . 1936 | 4) 53 80 |Marietta, . . + | Marietta, ditto, . 5 1932} 8] 50 
Newark, . F) . | Newark, Delaware, : 1933 | 5 | 55 81 !Oberlin Institute, . Oberlin, ditto, . ‘ 1834 | 10] 70 
St John's, a A Annapolis, Maryland, . 1784 | 5 27 a2 {Cincimnati, 5 ? Cincinnati, ditto, . - | 1819] 8] 84 
St Mary’s,$ 5 4 Baltimore, ditto, b 1799 | 95 | 73 83 | Woodward, . A Cincinnati, ditto, a 6) 20 
Mount St Mary’s,§ . Emmitsburg, ditto, 3 1830 | 18 | 31 84 jIndiana, a 6 Bloomington, Indiana, 1827} 5| 59 
Georgetown, § 3 . | Georgetown, D. of Colum., | 1789 | 17 | 154 85 {South Hanover, . South Hanover, ditto, . | 1899] 5 | 120 
Columbian,* . ' Washington, ditto, f 1821} 10) 35 g6 |Wabash, . 8 Crawfordsville, ditto, . 1833 | 4 | 100 
William and Mary,t Williamsburg, Virginia, 1693 | 5 | 140 87 jInd. Asbury University,t 1839} 3) 70 
Hampden- Sidney, . Prince Edward Co., ditto, |} 1783 | 5 | 65 8g jlllinois, . . . |Jacksonville, Illinois, . 1629 | 5| 42 
Washington, a Lexington, ditto, é 1812 | +5) |s49 89 |Shurtleff,* ie . Upper Alton, ditto, . 1935 | 3] 60 
University of Virginia, Charlottesville, ditto, 1819] 9 | 243 90 |M‘Kendree,t z Lebanon, ditto, wi - | 15. | a 
Randolph-Macon,{ . Boydton, ditto, . 1832! 6 98 91 |M‘Donough, 3 8 Macomb, ditto, . 5 1887), emits 
Emory and Henry, . Glade Spring, ditto, 6 1839 | 5 | 120 92 | University of St Louis,§ St Louis, Missouri, . 1829 | 15 | 60 
Rector College, A Hairison Co., ditto, . 1939} .. | 50 93 ‘St Mary’s,§ . , Barrens, ditto, . 0 1830 | 12 | 104 
University of N. Carolina, | Chapel-Hill, No. Carolina, | 1791 | 8 | 156 94 ‘Marion, 6 i New Palmyra, ditto, . 1831 | 4) 43 
Davidson, : , Mecklenberg Co., ditto, 1838 | 4] 86 95 Columbia, 5 é Columbia, ditto, o 1935 |S es 
Wake Forest,* A Wake Forest, ditto, . 18388 | 4 | 177 96 ‘St Charles,t . . St Charles, ditto, . « | 18389] 4} 85 
Charleston, 4 G Charleston, S, Carolina, T7950 |>. < 50 S7 Fayette, . é Fayette, ditto, . s Pre) 11! i) 
South Carolina College, Columbia, South Carolina, | 1804 | 9 | 168 98 Michigan University, Ann Arbour, Michigan, 1837 | «- | 200 
University of Georgia, Athens, Georgia, & 1785 | 9 | 116 99 Marshall, * 5 Marshall, ditto, . . Pe 
Oglethorpe, ; a Midway, ditto, a 1836 | G/ 31 100 St Philip’s,$ , Near Detroit, ditto, . 1g39 | 4| 30 


——" THEOLOGICAL SCHOOLS. 


fe 
The colleges marked thus (*) are under the direction’of the Baptists; thus (+ Denomina- | COM) £73} 
Episcopalians; thus ({), Methodists ; thus (§), Catholics. ” Place. tions,  OPEt 38 
With respect to the colleges which are uxmarked, the prevailing religious in- ton lael 
. fluence of those in me New England states, is Congregationalism; of the most ai 
cf the others, Presbytertanism. Norwich university, Vermont, is an institution < “ie B M . 
recently established by the Universalists. Bangor Theol. Seminary, aDgOr, esCone. 
By students in the above table, with an exception of a few of the colleges in the ee BE Sones ‘ x : chee 
southern and western states, is meant under-graduates, or members ot the four Theolo Pease,” ‘Andover eee Gone. 
collegiate classes, not including such as are pursuing professional education, or Divinity Sekoct Y> Gain unde = ee ne 
4 3 i s : ‘ ; ; 
are ape oF poneraiorydeartmants : Theological Institution, Newton do.' Baptist, 
The whole number of students on the catalogue, including those of theology, law, thon Wen, Valeveolleca, IN iieven Civcen 
and medicine, as well as under-graduates, in Harvard University, in 1839, was 426 : Theol. aa: of Conn Be E 5 Windsor adcceel 
in Yale College, 608, 1n the university of Pennsylvania, in 1838-9, in the collegiate Theol. Inst. Epis. Church New Vor ola Y'Prot Epis. 
ee ie ore ae neatieme el Cee: a aie ie Ue ocr depart- New York Theol. Sem i New York, do ‘Presbyt 
men ,—toral, 643. Ne ol. ; " - Presbyt. 
Some of the colleges above enumerated are not in full operation, and scarcely de- a fae, i‘~ eo pee ie po ase 
serve se i the gpl. Several other colleges have been incorporated, which Larewiok Seminary i ine res do. Lae 
are not yet fully organized. ae ; y a ‘ v 
The information given in these tables has been obtained from various sources. ee. ee ee ee do. se. 


Th. Sem. Dutch Rf. Ch. N. Brunswick, N.J.Dutch Ref. 
Theol. Sem, Pr. Ch. U.S. |Princeton, do./l‘reshyt. 
Sem. Luth. Ch. U. States, |Gettysburg, Pa.|Evang. L. 
German Reformed, York, do.|G. Ref, Ch, 
West. Theol. Seminary, Allegheny T. do.|Presbyt. 
Theological School, Canonsburg, do.|Asso. Ch. 
Theological Seminary, Pittsburg. do.|Asso- Ref. 
Epis. Theol. Schoolof Va. {Fairfax Co. Va./Prot. Epis. 
Union Theol. Seminary, Pr. Ed. Co. do./Presbyt. 
Virginia Baptist Seminary, |Richmond, do-| Baptist, 
Southern Tineol. Seminary, |Colusnbia, S. C.|Presbyt. 
‘Theological Seminary, Lexington, do. Lutheran, 
Furman Theol. Seminary, |High Hills, do.| Baptist, 
Lit. and Theol. Seminary, |Katon, Ga.| Baptist, 
South-West Theol. Sem. | Maryville, Ten.|Presbyt. 
Lane Seminary, Cincinnati, QOhio,|Presbyt. 


Much aid has been derived froin a valuable document entitled Statistics of Colleges 
and Theological Seminaries in the United States, found in the Appendix to the 


uaa. Annual Keport of the Directors of the American Education 
ociety.”’ 
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LAW-SCHOOLS. 


Place. Name. \ Prot | Sudents. 


Cambridge, Massachusetts, . | llarvard University. 
New Haven, Connecticut, . | Yale College, ; 


New York City, ° . Law Dep. New York ica : 


Carlisle, Pennsylvania, . Dickinson Coll 
Williamsburg, Virginia, Mas. 


. 


William and Mary College, . 


3 
3 
3 
3 
2 
2 
3 
3 
3 
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Charlottesville, Virginia, ae cuties pret e Theol. Dep. Ken. College, |(ambier, do.|Prot. Epis. 
Lexington, F cael . ease “ip lla oe” theol. Dep. Wes. Kes. Col.) Hudson, do.|Presbyt. 
Cincinnati, Ohio. ia Cincinnati Coll rst Theological School, Columbus, do,.| Lutheran, q 
: : eee ae Granville Theol. Dep. Granville, do,| Baptist, 4 
Oberlin Theol. Dep. Oberlin, do.| Presbyt. 2 
Schoolk for the'stuay'orl . it ee Seminary, a canal a aie 
S or the study of law are much less frequented Alton Theol. Seminar »er Alton, .| Baptis 
of the other professions. The first institution uf this Me i Gp tila Carlinville Theol. Sem. Carlinville, do.!Presbyt. 


was established in the United States, was the law-school at 1 itchifield, in Co Lheol. Dep. Marion Col ie wed Berean 
: ) b 4 : nnec- : ‘ * ele i ; 
ticut, which had, from 1798 to 1827, 730 students ; but it is now discontinued. 4 


UNIVERSITIES. 


MEDICAL SCHOOLS, 


029 


ciety for promoting the Education of. the Poor,” established in Schools. 
1811, and are conducted on the system recommended by the late ~—~-—— 


Name. 


Bnet 


m 


Brunswick, 
Hanover, 
Castleton, 
Woodstock, 
Boston, 
Pittsfield, 
New Haven, 
New York, 
Fairfield, 
Geneva, . 
Albany, q 
Philadelphia, . 
do. 


icat School, Yale College, t 7 
fi Plenelane and Surgeons, New York, 
jt. Physicians and Surgeons, West. Dist. 
| sneva Medical College, . 3 
‘bany Medical College, » . . . 
edical Dep. University, Pennsylvania, 
edical Dep. Jefferson College, 

\edical Dep. Pennsylvania College, 
‘edical Dep. University, Maryland, 
ashington Medical College, os 7 ss 
/adical Dep. University, Virginia, 
‘ampden-Sidney College, : . é 
‘sdical College of the State of South Car, 
\sdical College of Georgia, ; “ 
jsdical College of Louisiana, 
| \sdieat College of Trans. Univ, 
vuisville Medicai College, 
wicat College of Ohio, . r , 
jilloughby Medical College, .  . : 
formed Medical College of Ohio, 
uisville Medical School, é : 


do. P 
Baltimore, J 


do. . « 

Charlottesville, 
| Richmond, Va. 
| Charleston, 
Angusta, 

New Orleans, 
Lexington, 
| Lonisville, 
Cincinnati, . 
| Willoughby, . 
. | Worthington, 

Louisville, 
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PART IL—SCHOOLS. 


‘he length to which the first part of this article has ex- 
1 1eiled leaves us room merely to mention what was intend- 
| eco form the subject of the second. In thus extending 
thirst part, to the exclusion of the second, we have been 
in-enced by a wish to furnisl: accurate and satisfactory in- 
} foviation on a subject which is important and interesting, 
| whe to the general reader it is by no means easily acces- 
- The subject of schcols does not yield to the other, 
eifpr in importance or interest ; but it is one of which some- 
4 thiz is more generally known, and on which extended in- 
| formation can be more readily obtained. 


xe duty of providing schools for the education of the people 
apeen generally acknowledged and acted upon by the govern- 
més of modern Europe; and accordingly we find established in 
various countries a national system of instruction more or less 
sive, according to the circumstances and capabilities of each. 
‘nis rule, which is all but universal, England forms a remark- 
abjexception. Here no system of public instruction has been 
est lished by the authority of the legislature ; and the education 
of ie people has been left to individual beneficence, and to the 
exitions of public societies. Nearly all the grammar-schools in 

ngdom owe their origin to the former source ; and thre is 
©@p3 no country in which so large an amount of property has 
e( appropriated for the education of youth. The estates and 
' property left for educational purposes would, it is believed, 
»perly managed, yield an annual revenue of L.400,000. The 
nt actually realized falls far short of this, and its utility is 
ul'er impaired by the conditions and restrictions under which it 
8 iplied. The grammar and endowed schools, which are nu- 
Hews, Were principally intended for the upper and middle classes; 
as Eton, Westminster, and Winchester, are 
by the sons of the nobility and higher gen- 
try Tt was not tilla comparatively recent period that any vigorous 
ef was made to supply the lower classes with education, or to 
er this powerful instrument of civilisation within the reach of 
hildren of the poor. Much however has been done during 
in ene century, and many schools have been founded for this 
‘ble purpose. These consist chiefly of what are called 
y Schools, National Schools, and British and Foreign 
8. The Sunday Schools owe their origin to the benevolent 
sof Mr Robert Raikes, a printer of Gloucester, by whom 
Were established in that town in 1781. Being patronized by 
ne us and philanthropic individuals, the plan extended 
1%, and has been productive of incalculable benefit to the 
|The meetings are held in the afternoon of Sunday; and 
Pupils consist of adults as well as children. Though in- 
_° chetly for the communication of religious instruction, in 
|. of these schools reading and writing are also taught. Ac- 
in, Ree the official returns, there were in England and Wales, 

Le hee fewer than 16,898 Sunday schools, attended by 
bya children and adults. Of these, 6247 schools, attended 
“0107 children and adults, belonged to dissenters. ‘The 
& nae are under the control of the “ National So- 
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Dr Bell of Madras. This society is supported solely by members 
of the established church, and the church catechism is ‘used in its 
schools. According to the report for 1839, the schools and scholars 
were,—4291 places, with 4382 Sunday and daily, and 2197 Sunday 
schools, containing 180,767 boys and 146,752 girls as Sunday and 
daily scholars, and 122,084 bovs and 130,928 girls as Sunday scho. 
lars only; making, with the Infant Schools, in all 6778 schools, with 
597,911 scholars. ‘The Schools o, the British and Foreign School So- 
ciety are not connected with any religious sect, but are open to all 
pupils, of whatever creed. This society maintains a considerable 
number of schools in all parts of the country, and has contributed 
extensively towards the diffusion of elementary education among 
the working classes. ‘The system adopted is that of Joseph Lan- 
caster, through whiose exertions the society was formed in 1810. 
According to the education returns in 1833, the number receiving 
instruction in daily schools was 1,276,947. Atan average of Eng- 
land and Wales, perhaps from one-tenth to one-eleventh part of 
the population may be attending schools and seminaries of various 
kinds. We believe however that, speaking generally, the education 
communicated is of an inferior description, and that, in point of 
quality, it is decidedly below the standard of Holland, Prussia, 
Scotland, and some other countries. 

In Scotland, in addition to the schools on the parochial sys- 
tem, of which a short account will be found in the article Scor- 
LAND, much has of late years been done for the more general dif. 
fusion of education among the great mass of the people. The 
“ Society for propagating Christian Knowledge” maintains 159 
schools in different parts of the kingdom, which are attended hy 
12,619 scholars; and the “ Committee of the General Assembly,” 
Whose exertions are directed chiefly to the Highlands and Islands, 
have under their care 126 schools, which are attended by 12,000 
scholars. Nor have the various dissenting bodies been backward 
in contributing towards the same benevolent object. The schools 
supported by them in the large towns amount to a considerable 
number. The state of primary education in Scotland will be best 
exhibited by the following abstract from the Parliamentary Report 
(Session 1837), prepared from returns by the parochial clergy. 


No. of No, of 


No. of 
Schools | 
Non-pare- | 


chial, 


No. of 
Instruc- 
tors. 


Parochial Instrne- 
Schools. j 


Counties. 
tors. 


Aberdeen, 

Argyle, 

Ayr, 

Banff, 

Berwick, 

Bute, 

Caithness, 
Ciackmannan, 
Dunbarton, 
Dumiries, 
Edinburgh, 

Elgin, 

Fite, 

Forfar, . 
Haddington, 
Inverness, 
Kincardine, 
Kinross, 4 
Kirkcudbright, 
Lanark, : 
Linlithgow, 
Nairne, E ; . 
Orkney and Shetiand, 
Peebles, 5 ji 
Perth, : . 
Renfrew, a . 
Ross and Cromarty, 
Roxburgh, 

Selkirk, 

Stirling, 
Sutherland, 
Wigton, 


Totals, 


It appears that, taking the largest amount of attendance, a ninth of the whole 
population of Scotland is, on an average, receiving education in public schools, 
either parochial or non-parochial, This is exclusive of private boarding schools, 
both for males and females, and of those who are educated under domestic tutors. 


The schools under the superintendence of the “Board of 
Education” in Ireland, .of the origin of which an account will be 
found in the article IRELANn, continue to extend over every part 
of the island, notwithstanding the violent oppasition which the 
system has had to encounter. The number of schools in December 
1839 was 1581, which were attended by about 205,000 scholars. 
In August 1840, 200 schools had been added to this number and 
at that date there were before the board 309 applications for aid, 
about 200 of which were from presbyterians. (8. w.) 
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UNST. See Zetuanp. 

UNTERWALDEN, one of the cantons of Switzerland, 
and one of the most ancient of the confederacy, having 
been established as an independent state in the year 1308. 


—-—~ It is bounded on the north by Lucerne and the lake Lu- 


cerne, on the east by Uri, on the south by Berne, and on 
the west by Lucerne. The extent of it is 198 geographi-. 
cal square miles. It is divided into two parts, called Od- 
walden and Nidwalden, or the upper and lower forest. 
The capital of the former is Sarnen, with 2000 inhabitants. 
The capital of the latter is Stanz, with a population of 
2000. These two divisions form separate states, having si- 
milar democratic constitutions, but distinct administrations ; 
and they alternately send deputies to the general assembly 
of the confederation. 

The inhabitants of both are of German origin, and 
speak a patois of that language. They are a simple pasto- 
ral people, attached to their ancient customs, and bigoted 
to their faith, which is that of the Romish chureh, under 
the episcopal jurisdiction of the bishop of Constance. 
There are thirteen parish churches, and five churches in 
the same number of monasteries. In 1838 the population 
amounted to 22,571. 

The sovereignty is in the whole of the males above twenty 
years of age, who assemble on the last Sunday in April, 
when the government is appointed, and the laws which 
are proposed by the executive power are agreed to or re- 
jected. Each man is taught the use of arms, and is en- 
rolled as a soldier in the militia. The tax paid to the ge- 
neral confederacy is 1910 francs, and the contingent of 
men is 383. The chief, called the landammann, is chosen 
yearly ; and the members of the council also resign their 
offices each year, but are almost always re-chosen. This 
description of the government applies to both the states 
which form the canton, though there are some trifling varia- 
tions between the two divisions. 

On the borders of the canton are some of the lofty ele- 
vations of the Alps, the most remarkable of which is the 
Titlis, whose snowy peak is 10,700 feet. Next to it are the 
Wellenstock and the Jockberge, 1000 feet lower ; and seve- 
ral of inferior height, as the Geisburg and Bruning on the 
boundary of Berne; the Nesselstock and the Pilatus on the 
frontier of Lucerne; and the Engelberg, the Rothstock, 
and the Brozen on the borders of Uri. The interior has 
only lower Alps, ranging from 3000 to 5500 feet in height. 
There are few rivers of much consequence. The most con- 
siderable is the Welch, issuing from the lake of Sarnen, 
and, after uniting with the Aa, losing itself in the lake of 
the Four Cantons. The chief productions are potatoes and 
hemp, with some corn in the valleys, but scarcely sufficient 
for the consumption. On the side of the Alps, and at a 
great height, in the summer, there is good pasture, and 
many cows are bred, and their milk made into cheese. The 
forests yield much timber. The only trade is the export 
of butter, cheese, hides, chestnuts, and wood, with which 
are purchased iron, spirits, and the few foreign articles that 
are used. There are not any manufactures; and besides 
keeping the flocks and herds, and cutting the wood, there 
is nO occupation except that of fishing on the lakes. 
There are several mineral springs; one impregnated with 
sulphur, at Schwendel, is much frequented. ‘The climate 
is severe, very hot in the short summer, and dreadfully cold 
in winter. Fruit trees cease to bear above the elevation 
of 4000 feet; but chestnuts, which are abundant, are to be 
found higher than that level. 

UPPINGHAM, a market-town in the county of Rut- 
land, in the hundred of Martinsley, eighty-nine miles from 
London and seven from Oakham. It is a clean and well- 
built town, standing on an eminence, and consisting prin- 
cipally of one long street, with a hospital and a free school, 
both erected in 1584, and a fine Gothic parish-church. It 
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has a well-frequented market on Wednesday, and two la 
fairs, one in March, the other in July. The populati 
amounted in 1821 to 1630, and in 1831 to 1757, ; 
UPSALA, one of the provinces of the kingdom of § 
den. It has been formed out of the western part of ¢, 
ancient province of Upland. It extends in north latitud 
from 59° 24’ to 60° 39’, and in east longitude from 16°, 
to 18° 17. it comprehends 2112 square miles, with tq 
cities, one market-town, and 3546 villages and hamlet! 
The population is 80,926. 


tions. This lake is connected with a chain of others, whict | 
by means of canals, forms a communication between th) 
two seas that bound the eastern and western sides of th, 
kingdom towards the south. 

‘The soil of the southern part of the province is a tic 
black loam, highly fertile ; but in the north, beyond th| 
60th degree of latitude, it is much less productive. TI! 
chief corn is rye, and in the north barley, with some oats 
but the whole province usually yields sufficient grain for j 
consumption. The inhabitants of the northern part sul 
sist almost wholly on oaten bread. It is not favourable t 
the growth of fruit, except that some cherries are seen, an 
in most. parts abundance of wortle-berries. 

In the north there are extensive woods, mostly of pine! 
and firs, with some beeches. The cattle are generall 
small, but of late the wool of the sheep has been improve 
by the introduction of Saxon rams. The fisheries, both o 
the sea and the lakes, afford a supply of food, and give en 
ployment to many persons; but the chief occupation aris 
from the extensive mines of iron that are worked. Th 
most considerable of them, that of Dannemora, is a prod 
gious work, and furnishes to commerce the best bar-itd| 
and converts a part into various articles for domestic use. 

The capital of the province is the city of the same nami 
standing on the river Fyrisac, which divides it into th 
parts. Upsala is one of the most beautiful old-fashione| 
cities in Europe. It has a castle or palace, the residence 
the governor ; a cathedral, in which many of the kings ha 
been interred, and in which there is a fine monumentt 
the memory of the celebrated Linnzus. It is the seat( 
an archbishop, and likewise of the chief university of th 
kingdom. ‘lhis institution, founded in 1478, has a g00 
library of 50,000 volumes, a fine botanic garden, an astit) 
nomical observatory, and the several other aids to stud 
usually found in universities. The average number | 
students is 800. The trade of this place is inconsidet 
able, the manufactures being limited to making sil 
and tobacco, and weaving coarse linens. ‘The imhabitan 
amount to 15,000, who mostly depend on the university ( 
employment and the means of subsistence. In the nelg! 
bourhood are many remains of Gothic antiquity. Loni 
27. 31. 40, E. Lat. 59. 51. 56. N. | 

UPTON-ON-SEVERN, a market-town of the count 
of Worcester, in the hundred of Pershore, 109 miles frot 
London and ten from Worcester. It stands on the mgt 
bank of the Severn, over which is a stone bridge of § 
arches. The town is well built, and has a very neat church 
erected in 1758, There is a weekly market on Thursday | 
and three annual fairs ; but the chief trade is owing '0 + 
navigable river on whose bank it is built. The populatiel| 
amounted in 1821 to 2319, and in 1831 to 2343. | 

URANIA, one of the nine Muses, was supposed to pr 
side over astronomy. She is commonly represented in 
azure robe, crowned with stars, and supporting 4 Jars 
globe with both hands. 


O FR I 
nd URBINO AND Pesaro, a delegation or province of 
12 papal dominion in Italy, formed out of the ancient 
ckedom of Urbino. It is bounded on the north by Forli 
ai the republic of St Marino, on the north-east by the 
;riatic Sea, on the south-east by Ancona, on the south- 
wt by Perugia, and on the west by Tuscany. It ex- 
tds over 1733 square miles, comprehending twelve cities, 
seen market-towns, and 410 hamlets and villages. The 
puulation amounts to 216,071 persons. — As it extends 
ora great portion of the Apennines, it is necessarily 
vuntainous. It produces, on the sides of the hills and in the 
v eys, silk, wine, corn, hemp, flax, fruit, cattle, wax, and 
hey. The capital is the city of Urbino, which is situated 
ova hill, and is surronnded with ancient walls and towers. 
Bng the seat of a bishop, it has a cathedral and also seve- 
reother churches, ten monasteries, and six nunneries. <A 
wversity was founded here by Pope Clement X., but it 
hz disappeared, though a college is still left, and one of 
tl oldest academies of Italy. The population amounts to 
‘| 00 persons. This city is remarkable as the birth-place 
|} ofre celebrated artist Raphael. Long. 12. 31.5. E. Lat. 
\| 4643. 36. N. 
. IRGUNGE, or Urcuenz, an extensive tract of terri- 
| to situated on the Lower Oxus, near its junction with 
|) th Aral, and between the lake and the Caspian. It is a 
|| w and desolate tract, traversed by wandering and pre- 
|| déry hordes of Turkomans. The bulk of the population 
|| is ollected in fortified towns, and is maintained by a few 
| fe le spots. The principal of these is called the « region,” 
|| aris about four miles in circuit, surrounded by walls of 
| ca’; and the houses are built of the same material. A 
msset is formed by one long street, which is covered 
abve, and here the little trade of the surrounding country 
| isfrried on. It has been almost ruined by the devasta- 
| tics of war. 
RI, a canton of Switzerland, one of the smallest of the 
| “lie confederacy. It is one of the oldest, having gained 
itsidependence in the year 1307. It is bounded on the 
| noi by the eanton of Schwytz, on the east by those of 
thus and the Grisons, on the south by Ticino, and on 
| thevest by Berne and Unterwalden. The extent of it is 
3] seographical square miles, and the population, which has 
Jn like that of most of the other divisions of Switzerland, 
|| inerased of late years, amounted in 1838 to 40,650 indi- 
| vicals. It contains the capital, Altorf, with 1620 inhabi- 
| tas, and eleven divisions, genossamen, or communes. The 
| 8°Tnment is a pnre democracy. Every male who has at- 
| ‘aicd his twentieth year is a member of the assembly, in 
| With all laws are made and revenues granted, and where 
| thehief, called the landammann, and the other executive 
| Sets, are chosen. As the whole male population are 
Vol's, so they are also soldiers; all are drilled and exer- 
ae and formed into militia battalions. ‘The inhabitants 
| rll of German origin, and use a corrupt patois of that 
atage. The courts of law are as popular as the legis- 
late; but there are appeals from inferior to superior tri- 
| bus, and, if common report may be trusted, the deci- 
| 0) are more directed by bribery and popularity, than by 
we or just principles. The only religion is that of 
¢hurch of Rome, and the bishop of Constance is the 
ff babe superior, having under him fifteen curates and 
j.. Monasteries. In no part of Switzerland are the 
© 80 miserably fed, clothed, and lodged; in no part 
Me beggars so numerous and so importunate. The tax 
‘0 the confederative government is 1180 francs, and the 
" Peent of troops is 236 men. The canton contains some 
| park ee mountains of Switzerland. In the northern 
| the ster o are the Galenstock, 11,330 feet in height ; 
Dee — orn, 10,910; and _the Spitzleberg, 10,680. 
98(. Ty. paps St Gothard, with the points, viz. Fibia, 
> Nendo, 9550; and Prosa, 9250 feet. On the east- 
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ern side are to be seen the Scheerhorn, 10,100 feet high ; Urim and 


the Windgelle, 9300 feet; and the Bristenstock, 9500. 
These are almost all surrounded with glaciers, the most re- 
markahle of which is that of St Gothard, over which is one 
of the great roads to Italy. It is to be supposed that in such 
an inhospitable region there can be but little cultivation. 
In the valley of Reuss, the plough is used, but its adop- 
tion extends but.a little way from the vale. In some other 
of the vales potatoes are grown, and a few other of the 
more hardy esculents, but rather in gardens than in farms. 
Poor as the sustenance of the people is, it.is scarcely suffi- 
cient for their support; and hence corn is wanted every 
year from other districts. The chief husbandry is breed- 
ing cattle, and the dairy. With cheese, cattle, hides, and 
some wood, the inhabitants are enabled to pay for the 
small portions of corn, iron, tobacco, wine, and colonial 
articles which they consume; and there is now scarcely any 
other trade. ‘Till lately the road by St Gothard was much 
used for the transport of goods to and from Italy, and then 
it was filled with waggons, pack-horses, and their attend- 
ants, by which some money was brought into the canton ; 
but the opening of new roads over the Simplon and by 
the Splugen has attracted much of that commerce into 
other channels. There are no manufactures, except some 
of articles which each family prepares for itself. 

URIM axpd Tuummin, among the ancient Hebrews, 
denoted a certain oracular consultation by the high priest, 
dressed in his robes, and wearing his pectoral or breast- 
plate. Various have been the sentiments of commentators 
concerning the Urim and Thummim. Josephus and. se- 
veral others maintain that it meant the precious stones 
set in the high priest’s breastplate, which, by extraordi- 
nary lustre, made known the will of God to those who con- 
sulted him. Dr Spencer believes that the Urim and Thum- 
mim were two little golden figures shut up in the pectoral, 
as in a purse, which gave responses with an articulate 
voice. In short, there are as many opinions concerning 
the Urim and Thummim as there are particular authors 
that have written about them. The safest opinion, ac- 
cording to Broughton, seems to be, that the words Urim 
and Thummim signify some divine virtue and power an- 
nexed to the breastplate of the high priest, by which an 
oracular answer was obtained from God when he was thus 
consulted ; and that this was called Urim and Thummim, 
to express the clearness and perfection which these oracu- 
lar answers always carried with them; for Urim signifies 
“ light,” and Thummim “ perfection ;” these answers not 
being imperfect and ambiguous, like the heathen oracles, 
but clear and evident. The use made of the Urim and 
Thummim was, to consult God in difficult cases relating to 
the whole state of Israel, and sometimes in cases relating 
to the king, the sanhedrim, the general of the army, or 
some other great personage. : 

URN, a kind of vase, of a roundish form, but swelling in 
the middle, like the common pitchers; now seldom -used 
but in the way of ornament over chimney-pieces, in buffets, 
&c. The great use of urns among the ancients was to 
preserve the ashes of the dead after they were burnt; for 
which reason they were called cineraria, and urne cine- 
rarie, and were placed sometimes under the tombstone on 
which the epitaph was engraved, and sometimes in vaults 
in their own houses. 

URSA, the name of two constellations in the northern 
hemisphere. 

URSULINES, an order of nuns, founded by St Angela 
of Brescia, in the year 1537, and so called from St Ursula, 
to whom they were dedicated. 

URUMEA. See Ouroomia. 

USANCE is a determined time fixed for the payment of 
bills of exchange, reckoned either from the day of the bills 
being accepted, or from the day of their date; and thus 


Thummim 


Usance. 
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called because regulated by the usage and custom of the 
places on which they are drawn. 

USE, in Law, the profit or benefit of lands and tene- 
ments, or a trust and confidence reposed in a person for 
the holding of lands, &c., that he to whose use the trust is 
made shall receive the profits. 

USHANT, an island on the coast of France, in the de- 
partment of Finisterre and arrondissement of Brest. It is 
a lofty district, surrounded with steep rocks, but to navi- 
gators is an important point when approaching from the 
west. It is about eighteen miles in compass. It contains, 
besides the garrison, 1650 inhabitants, subsisting by agri- 
culture and fishing. There is a light-house on the island. 
Long. 5. 9. 11. W. Lat. 48. 23. 8. N. 

Usuant, or Ouessunt, a small island in the Pacific 
Ocean, discovered in 1768, by M. Bongainville, near the 
coast of New Guinea. Long. 146. 33. E. Lat. il. 5. S. 

USHER, an officer or servant who has the care and di- 
rection of the door of a court, hall, chamber, or the like. 

Usnur of the Black od, the eldest of the gentlemen 
ushers, daily waiters at court, whose duty is to bear the 
rod before the queen at the feast of St George, and other 
solemnities. 

USIDSCHA, or Usrcza, a city of Turkey in Europe, in 
the province of Semencria. It is situated in a beautiful 
valley, watered by a suall river, which divides it into two 
parts. It is surrounded by walls, has several Greek 
churches, and 6000 inhabitants, mostly of that nation, who 
carry on considerable trade. 

USK, a market-town in the hundred of the same name, 
in the county of Monmouth, 144 miles from London. It 
takes the name of the river on which it is built. On a 
hill near it are the rnins of its ancient castle. The church 
is of Norman construction, built in the form of a cathe- 
dral. The priory, to which it appertained, is now in ruins. 
Usk is a borongh, and, in conjunction with Monmouth and 
Newport, returns one member to the House of Commons. 
A market is held on Monday. The population amounted 
in 182] to 989, and in 1831 to 1160. 

Usk, a river of Wales, which rises on the west of Breck- 
nockshire, and runs south-east through that county and 
Monmouthshire, falling into the month of the Severn. 

USMAN, a circle of the Russian government of Tam- 
bow, extending in north latitude from 51° 58’ to 52° 23’, 
and in east longitude from 39° 14/ to 41° 24. It is water- 
ed by the rivers Usman and Woronesh, is 1804 square 
miles in extent. and contains 54,600 inhabitants. Numer- 
ous herds of horned cattle are depastured in its rich mea- 
dows, and the attendance on them is the chief occupation. 
The capital is a city of the same name, situated at the 
junction of the two rivers before mentioned. It has four 
churches, 474: houses, and 3140 inhabitants. It is 778 
niles distant from St Petersburg. Long. 39. 40. E. Lat. 
Som: N% 

USTEE, a town of Hindustan, belonging to the Nag- 
poor Mahrattas, in the province of Berar, fifty miles east 
from Ellichpoor. Long. 75, 52. E. Lat. 21. 18. N. 

USTICA, one of the Lipari group of islands, in the Tyr- 
rhenian Sea, belonging to the kingdom of Naples. It is the 
Osteodes, or Island of Bones, of the ancients, and is about 
forty miles north by west from Palermo. It has in it the 
town of Santa Maria, with a haven of sufficient capacity for 
the feluccas that trade to it. The inhabitants amount 
to about 1700, exclusive of the garrison. They are more 
civilized than the people of the other islands of _ the 
group, from having direct weekly interconrse with the ca- 
pital. The island is composed of volcanic substances, de- 
rived from hornstone base. ‘The soil is an aggregate of 
decomposed scoriz, tufa, sand, and ashes. .It is extremely 
fertile, but liable to be washed away, especially from the 
sides of the hill, by heavy rains. From the nature of these 


U 8 U 


inaterials, there are no springs; rain-water is therefore 
kept in capacious cisterns. As heavy dews fall, the trees 
bear abundance of fruit; and the whole ground is welj 
cultivated, and yields very good wine. Chareoal and fire. 
wood are supplied, chiefly from the roots of the olive tree 
from Cefalu and Palermo. q 
USTJUG-WELIKI, a circle of the Russian province 
Wologda, extending in north latitude from 59° 49 tg 
64° 40’, and in east longitude from 43° 19’ to 48°49, } | 
is bounded on the north by Solwytschegodsk, on the east 
by Ustsysolsk, on the south-east by Wiatka, on the south | 
by Nikolsk, and on the west by Totma and Welsk. | 
comprehends 6338 square miles, and contains 68,350 jn. 
habitants. It is chiefly an elevated plain, the source of 
most of those streams which unite to form the river Dwina, | 
‘Lhe climate is raw and the soil poor. It produces flax and 
hemp, some barley, but the chief products are timber, tar, 
and pitch. ‘The capital is the city of the same name, di. 
tuated on the river Suchona, at its junction with the Jug, It 
is a large place, built after the old Russian fashion, contains 
ing five monasteries, twenty-three churches, 2000 houses, 
and 11,500 inhabitants, employed in coarse manufactures | 
of linen and cloth. It is 1076 miles from St Petersburg, | 
Long. 45. 43. E. Lat. 60. 10. N. , 
USTJUSHNA, a circle of the Russian government of 
Novogorod. It extends in north latitude from 58° 28' to | 
59° 55’, and in east longitude from 34° 11’ to 37° Is, 
Only one tenth of the surface is used for agriculture and | 
pasture ; about three tenths consist of wood, and tise rests 
quite waste. It contains a city, a market-town, 550 vil 
lages or hamlets, and 45,300 inhabitants. The capital isa” 
city of the same namie, situated on the river Wolga, ina 
district where are some rich mines of iron. It contains 
460 houses, with 3130 inhabitants, who trade on the river, | 
and carry on fisheries. It is 372 miles from St Petersburg. | 
Long. 36. 26. E. Lat. 58. 53. N. 
USTSYSOLSK, a circle of the Russian province of} 
Wologda, extending in north latitude from 59° 30 to] 
64° 56’, and in east longitude from 47° 19 to 57°34. It] 
comprehends the vast space of 66,814 square miles, with 
not more then 36,000 inhabitants. The soil is very sterile, | 
yielding no other corn than a little barley. The chief pro- | 
dnetions are those of the forests, and the only part of them 
that will bear the cost of conveyance consists of pitch, tat, | 
and the furs of wild animals. The capital is the city) 
the same name, situated on the river Sysolka, and contalt- 
ing 360 houses, with 1940 inhabitants, who trade chiefly | 
in peltry. It is 1845 miles from St Petersburg. Long) 


49. 16. E. Lat. 60. 37. N. : | 
USUFRUCT, in the Civil Law, the use or enjoyme 
of any lands or tenements, or the right of receiving t 
fruits and profits of an inheritance, or other thing, without | 
a power of alicnating or changing the property of it. 
USURER, a person charged with a habit or act of “as 
USURPATION, in Laz, is an injurious using oO 
joyment of a thing for continuance of time, that helongs 
right to another. , ' 
USURY, an unlawful contract upon the loan of mont}s) 
to receive the same again with exorbitant increas 
statute 37 Hen. VIII. c.9, the rate of interest was ™° : 
ten per cent. per annum; which the statute 13 Eliz. ¢ a 
confirms, and ordains that all brokers shall be guilty 0 
premunire who transact any contracts for more, al { 
securities themselves shall be void. The statute 21 ue, ; 
c. 17, reduced interest to eight per cent. 5 and 4 iy val 
been lowered in 1650, during the nsurpation, to six le 
cent., the same reduction was re-enacted after the i of 
ration by statute 12 Car. II. ¢. 135 and the ag ‘ 
Anna, st. 2, c. 16, reduced it to five per cent. a 1 
contracts for taking more were in themselves uttery Pd 


5 one) 
but also the lender was to forfeit treble the sum of mone} 
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prowed. If any scrivener or broker took more than five which bears the name of the city; the town-hall, the mint, Uttexeter 
slings per cent. procuration-money, or more than twelve and the foundling hospital. There are fifteen churches, ul! 
yce for making a bond, he was to forfeit L.20, with costs, seven of which belong to the Calvinists, three to the Ca- — sy 
a | to suffer imprisonment for halfa year. By 3&4 Will. tholics, and one each to the French Protestants, to the F 
Jc. 98, § 7, bills not having more than three months English, to the Remonstrants, to the I.utherans, and to the 

teun were exempted from the operation of the laws against Mennonites. ‘There is a celebrated university, with ninetecn 

uty. By 1 Vict. c. 80, the exemption was extended to professors and ubout 600 students ; and attached to it is a 

bs payable at twelve months; and the operation of the library, a botanic garden, an observatory, and several mu- 

» was limited to the first day of January 1840. By 2& seums. The inhabitants amounted in 1638 to 20,390 

gifict. c. 37, it is enacted, that bills of exchange and males and 23,017 females, making together 43,407 persons. 
citracts for loans or forbearance of money above L.10, The commerce has much declined from its former state, 

sill not be affected by the usury laws. Five per cent. but of late years has received a revival from the introduc- 

icitill left as the legal interest of money, unless it shall tion of new articles of manufacture, especially those of cot- 

gvear that any different rate was agreed to between the ton, of silk, and of goods composed of these two materials 

pties. All previous enactments relative to pawnbrokers together. Here they also make same needles, stockings, 

a to remain in full force. This act is to continue in force serges, refined sugar, and sailcloth. Long. 5. 1. 12. E. 

tithe first day of January 1842. Lat. 52. 5. 12. N. 

JTIGA, a town of ancient Africa Propria, on the Me- UTTOXETER, a market-town of the hundred of Tot- 
derranean. It was founded by a Tyrian colony, and was monslow, in the county of Stafford, 135 miles from London. 
of than Carthage; its name, according to Bochart, de- It stands on a rising ground on the river Dove, in a dis- 

ing old. After the destruction of Carthage, it became trict abounding with woods. It is moderately well built; 
t. capital of all the Roman territories in Africa. Accord- and the church is distinguished by the. loftiness of its spire. 
it to Strabo, it, stood on the same bay with Carthage, at There is much trade in some branches of hardware, and, by 
0: of the promontories called Apollonium, bounding the means of the navigable canals, much interchange of com- 
bi on the west side, the other to the east, called Hermeia, modities with all parts of the kingdom. There is a well- 
ing at Carthage. Utica became famous by the death of frequented market on Wednesday, and four annual fairs. 
(<0, called Cato Uticensis. The population amounted in 1821.to 4658, and in 1831 

UTRECHT, one of the provinces of the kingdom of to 4864. 

Hiland. It extends in north latitude from 51° 58’ to 52° UVA, a lake of Asiatic Russia, in the government of 
J, and in east longitude from 4° 41 to 5° 32’. It is Tobolsk, about twenty-eight miles in circumference. It is 
Vanded on the north by the province of Holland and by sixty-eight miles south-east of Tobolsk. 
t Zuyder Zee, on the east by Gueldres, on the south by © UXBRIDGE, a market-town of the county of Middle- 
(eldres and by Holland, and on the west by Holland. It sex, fifteen miles from London. It is:a part of the parish of 
(atains 535 square miles, is divided into two circles, those Hillingdon, in the hundred of Elthorne. It is: tolerably 
¢ Utrecht and Amersfort, and the population in 1838 built, well paved, and hghted. The river Colne here joins 
gounted to 140,574. About two thirds of the people the Grand Junction Canal, and thus forins a water commu- 
é: of the Calvinist church, and one third adhere to the nication with the metropolis. There is an extensive corn 
mish communion. In the northern and western parts, market on Thursday, and many mills in the: vicinity are 
#1 onthe borders of the Lech, the land is low and flat; employed in grinding it, and in preparing the flour for the 
it in the eastern part, between the towns of Utrecht and supply of London. This place is remarkable as the scene 
inersfort, is a range of hills of slight elevation. ‘The soil of the treaty attempted between Charles J. and his parhia- 
7 low parts is rich and fertile, having, like Holland, ment. The house then used has been preserved, but is 
st productive meadows, and ploughed land yielding now occupied as an inn. Near the town are the remains, 
éundant crops of corn. Here and there are some woods, on Heiling Down, of an ancient encampment, commonly 
ted with shrubs rather than trees, and several extensive supposed to have been the work of the Britons. This town 
laths. The chief occupation is agriculture, with breeding gives the title of earl to the eldest son of the marquis of 
ctle, and the making of butter and cheese. The province Anglesea. The population amounted in 1821 to 2750, and 

sa surplus of corn, and that, with the products of the in 1831 to 3043. 
cry, forms the chief exports. Besides these, they send to UZ, or Urz, the country and place of residence of Job. 
‘er districts honey, wax, wool, tobacco, madder, and some In the genealogy of the patriarchs, there are three persons 
‘ier articles. The tobacco is much valued, especially that called Uz, any of whom might give this district its name. 
‘ Amersfort, though it is ‘chiefly mixed with the tobacco The first was the grandson of Shem, by his son Aram 
i America, to give it a peculiar flavour. There are in (Gen. xxii. 23), who, according to Josephus, occupied the 
2 towns manufactories of woollen, silk, linen, and cotton ‘rachonitis and Damascus, to the north of Palestine; but 
fods. Abundance of fuel is supplied by the turf, and Job was among the sons of the East. Another Uz was the 
‘imsmitted with facility by means of canals. The capital son of Nahor, Abraham’s brother (Gen. x. 21), who, after 
i the province is the city of the same name, as it also is passing the Euphrates, appears to lave removed from 
| a circlesubdivided into nine cantons. It stands ina plea. Haran of Mesopotamia to Arabia Deserta. The third Uz 
‘at situation on the Old Rhine, which has here become a_ was a Horite, from Mount Seir (Gen. xxxvi. 28), and thus 
all stream, by the separation from it of the great body of not of Eber’s posterity. Now the question is, from which 

water. It is however still navigable for small. craft, of these the country of Job took its name. Not from the 
id 1s connected, by a canal with Amsterdam. ‘The en- first, as is already shown ; nor from the second, becanse his 
“ons, especially near the river, are adorned by many cyuntry is always called Seir, or Edom, never Uz; and then 
autiful country-seats, belonging to the rich class of mer- called a south, not an east, country, in Scripture. It there- 
ants of Amsterdam ; and the gardens around them are fore remains that we look for the country and place of resi- 

{out with great care and taste. ‘The city is large, well dence of Job in Arabia Deserta, for which there are very 
silt, and fortified ; but its defences have been neglected, probable reasons. The plunderers of Job are called Chal- 
ud are now useless. The most remarkable buildings are, deans and Sabeans, next neighbours to him. These Sa- 
¢ Dome Kirk, with its lofty tower, from which is an ex- beans came not from Arabia Felix, but from a nearer Sabe 
‘sve prospect; the royal palace, where, in 1579, the in Arabia Deserta (Ptolemy) ; and his friends, except Eli- 
uon with Holland was signed, and the peace of 1713, phaz the Themanite, were of Arabia Deserta. 
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vy; \ J or v is properly a consonant, and as such is plaved be- 
Vaccina- 


tion. 


fore all the vowels; as in vacant, venal, vibrate, &c. 
Though the letters v and nu always had two sounds, they 
had only the form v till the beginning of the fourth cen- 
tury, when the other form was introduced, the inconveni- 
ence of expressing two different sounds by the same letter 
having long before been observed. In numerals V stands 
for five; and with a dash added at top, thus Y, it signifies 
5000. 

In abbreviations, among the Romans, V. A. stood for 
veterani assignati; V.B.viro bono; V. B. A. virt bont ar- 
bitratus V.B.F. vir bone fide’; V.C. vir consularis ; 
V.C.C.F. vale, conjux charissime, feliciter; V.D.D. voto 
dedicatur ; V. G. verbi gratia; Vir. Ve. virgo vestalis; VL. 
videlicet; V. N. quinto nonarum. 

VACCINATION, (from vacea, a cow), is the artificial 
production of a disease, originally obtained from the cow, 
(cow-pox), by bringing the matter of that disease in con- 
tact with the living fibre. 

To Dr. Edward Jenner we are indebted for the discovery 
of vaccination. His attention was first directed to the 
subject by the popular belief which existed in Gloucester- 
shire, where he resided, that those who were infected with 
matter from the sores on the udder of the cow, were ever 
after secured from the contagion of small-pox. It was not, 
however, till the 14th of May 1796, that he made it the 
subject of direct experiment, by taking matter from the 
sore on the hand of a dairymaid who had contracted cow- 
pox from the udders of her master’s cows, and applying it, 
by means of two superficial incisions, to the arm of a boy. 
Pustules somewhat similar to those of small-pox, but darker 
in their hue, and filled with a limpid fluid, were produced, 
and became surrounded with an erysipelatous or red circle, 
but the whole died away, leaving on the inoculated part scabs 
and subsequent eschars, without producing any other in- 
convenience. On the seventh day after the operation, the 
boy complained of some uneasiness in the arm-pit; on the 
ninth he became chilly, had headach, loss of appetite, and 
was otherwise indisposed, and passed a restless night, but 
was well by next day. As the object of the experiment was 
to ascertain whether the cow-pox gave immunity from the 
small-pox, he was on the Ist of July inoculated with small- 
pox matter, but no disease was produced; and the same 
result was obtained when this was repeated some months 
afterwards. Numerous experiments of the same kind were 
afterwards made; and they ended in establishing the fact 
that the matter of cow-pox protected the human body from 
being acted on by the infection of small-pox, while it was 
itself a mild and safe disease, exciting little more constitu- 
tional disturbance than what resulted from the local sore. 

Dr. Jenner accounted for this singular fact, by asserting 
that cow-pox was nothing else than small-pox modified, or 
deprived ofall its noxious qualities, by having passed through 
the system of the cow; and that the disease in the heel of 
the horse, called grease, which he showed was capable of 
producing the vaccine vesicle in the cow, was also but a 
variety of the same disease. In fact, he at first regarded 
both small-pox and cow-pox as originally derived from the 
horse. j 

The publication of such an interesting fact did not fail 
to excite general attention ; and, accordingly, the very same 
year in which Dr. Jenner’s Inquiry made ‘its appearance, 
Dr. Pearson published the results of his investigations, which 
tended to confirm the opinion advanced by Dr. Jenner as 
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to the anti-variolous powers of the cow-pox. In two Points 
alone did he dissent. He regarded cow-pox and small-pox 
as two very different diseases, and denied that the COW-ox re 
could be produced by the matter of the diseased heel of | 
the horse; and he was supported in his opinion by the 
inquiries of Sir Isaac Pennington, the arguments of Dr, 
Parr, and the experiments of Dr. Woodville, and of Mr, 
Simmons. 

Other experimentalists were, however, niuch more suc. 
cessful in confirming the opinion of Dr. Jenner as to the 
analogy or rather identity of the disease of the horse's heel 
and the cow-pox. Mr. Tanner succeeded in communicating 
the cow-pox to the cow, by inserting on the udder some 
liquid matter taken from the diseased heel of the horse; and 
the experiments of Mr. Lupton and Dr. John Loy corro- 
borated the same fact. Dr. Loy, indeed, found that even — 
the equine matter produced in man as perfect vaccine 
vesicles, as that derived from the cow itself, and afforded 
equal protection from the infection of small-pox. These 
conclusions have been confirmed by subsequent experi: 
mentalists both in this country and on the continent, so | 
that it is now to be regarded as an established fact, that 
grease and cow-pox are the same complaint, modified by — 
the constitution of the animals in which they occur. 

Dr. Woodville of the London Small-Pox Hospital lent 
his aid to ascertain, by direct experiment on a large scale, 
whether the introduction of the mild disease, COW-Pox, 
was worthy of the encomiums bestowed upon it by Dr, 
Jenner and Dr. Pearson, and whether it really guarded the 
system from a subsequent attack of that loathsome and 
fatal disease, the small-pox. ‘The results of these experi- ' 
ments were published in 1799, by which time he had vac- — 
cinated six hundred individuals. In most of these cases, | 
small-pox inoculation had been performed at a subsequent | 
period, to test the efficacy of the protective power of the 
cow-pox, but not one of them took the small-pox. An | 
anomalous occurrence, however, showed itself in nearly 
three-fifths of the patients vaccinated at the Small-Pox Hos- 
pital. Pustular eruptions, more or less numerous, resem 
bling those of small-pox, appeared on various parts of the ; 
body, in some cases maturating much in the same way a | 
the pustules do in that disease, in others fading away | 
without proceeding to the formation of matter. Dr.Jenner, 
at the time when the circumstance occurred, endeavoured to 
explain it, by supposing that it was owing to some pecu- 
liarity in the air which these patients breathed, or to a 
contamination of the original cow-pox matter with small 
pox. That it could not be owing to contamination wit) 
small-pox matter, Dr. Woodville showed from the fact, 
that the same matter, when employed for the vaccination 
of individuals out of the Small-Pox Hospital, did not ~ 
duce these same pustular eruptions; and some of the identice 
matter sent to the country, and used in vaccinating one 
thousand individuals, only produced pustular eruptions 
in two cases. Dr. Woodville, therefore, very justly drew 
the inference, that the cases vaccinated at the Small-Fox 
Hospital differed from those vaccinated elsewhere, m he 
placed in the centre o!'a variolated atmosphere, to the a 
of which the pustular eruption was to be ascribed; 4 oo 
ment which was in a manner proved at the time by the “a 
that though at first nearly three-fifths of all the cases oe 
nated showed pustular eruptions, yet the eruptions pn 
diminished so much, that of the last hundred cases al ; 
published in his first Reports, only seven were tlius affect 
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, Sysequent observation has shown that this was in reality 


(htrue explanation of the fact. 
r. Woodville considered small-pox and cow-pox as 
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ing small-pox and chicken-pox as the same disease, which Vaccina- 
could be shown to originate from the same source. But _ tion. 
the most important fact, and the one most interesting to “"-""—"” 


ver closely allied in their nature, indeed, “to a very 
pncipal point essentially the same, and consequently re- 
cqmended the general adoption of cow-pox, as an effec- 
tu preservative from the infection of small-pox, as perfectly 
sa. and free from danger, and incapable of being propaga- 
te-by infectious effluvia. This last he considered a very 
| sting circumstance in its favour, since small-pox, even in 

isenildest form, as produced by inoculation, tended greatly 
1 towell the bills of mortality, by spreading the infection from 
thsick to the healthy. 

was during the progress of Dr. Woodville’s experiments 
athe Small-Pox Hospital that the merits of vaccination 
| bean to be appreciated, and the practice of it generally 
induced into all parts of this country; and the publication 
| of. is Observations in 1800 may be regarded as marking 
‘| th, epoch. At this period, indeed, the efficacy of vaccina- 
1 tid as an anti-variolous agent was so generally admitted, 
ue practice so universally adopted, that, in the course 
| of few months, its benefits were extended to many thou- 
{ ea: persons in all parts of this island, and matter found 
| itsvay to France, Italy, Germany, Holland, Turkey, most 
} of ar colonies, and the United States of North America. 
| Noerous were the publications, in all languages, announcing 
| tlysuccess of the practice; and almost every one agreed in 
| th: that it gave as perfect protection from the infection of 
4 soll-pox, as if the individual had once had the natural or 
} insulated disease. 
any of the partizans of vaccination, however, went much 
| faxer than this, and asserted that those who had once gone 
| thugh the vaccine disease, were at no subsequent period 
| ofacir lives liable to take small-pox. When, therefore, 
cas of small-pox did occur after vaccination, they endea- 
vered to explain away the fact, by asserting that it was 
{ né true small-pox, or that the individual had not gone 
} ti*ugh the trne, but a spurious vaccine disease. This was, 
ined, claiming for vaccination a power which was not 
peessed by any other disease. There is a class of dis- 
| cas which usually occur but once during the course of life, 
| bethough a second attack is not a common occurrence, 
st’ it is every now and then met with; and there are very 
| fe medical men of any standing in their profession who 
lis: not met with cases of second attacks of measles, scar- 
| le fever, small-pox, typhus, &c. Dr. Thomson of Edin- 
bysh,in hiswork on the Varioloid Epidemic of 1818, was the 
| fi to point out this clearly with regard to small-pox; and 
he the cirenmstance been duly attended to when vaccina- 
tic was first introduced, it would have prevented much 
othe controversy which has since arisen. It was nn- 
| Conable to expect from vaccination a protective power 
| ter than that afforded by small-pox itself and yet it was 
| 4 the advocates of vaccination advancing this doctrine, 


doctrine apparently borne out by the perfect immunity 
| atirded to so many thousands vaccinated in all parts of 
Mope on its first introduction,—that others, who had seen 
i's of small-pox after it, were led to deny altogether its 
al'-variolous power, or at least to affirm that it only gave im- 
muty from the disease for a very limited number of years. 
|, Was not, however, till the year 1818, that the true va- 
lv of the protective powers of vaccination was properly 
" erstood, During the years 1816-17-18, small-pox raged 
enuically in vatious parts of Europe, and attacked both 
Nin and variolated, as well as those who had 
ih ler had Cow-pox nor small-pox. Chicken-pox was at 
a diseases were found to be frequently and generally 
chine. Dr. Hodenpyl of Rotterdam, Dr. ‘lhomson 
. mburgh, and MM. Berard and De Lavit of Montpel- 
who all described this epidemic, agreed in regard- 
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humanity, was the ascertaining the comparative mortality 
of small-pox, when it attacked these three classes :—Ist, the 
vaccinated; 2d, the variolated, z.e. those who had small-pox; 
and, 3d, those who had neither been vaccinated nor had 
small-pox. The conclusions at which these different writers 
arrived were nearly the same. Of those who had neither 
had cow-pox nor small-pox, 1 out of every 4 who were 
seized with the disease died; of those who had small-pox 
naturally, or by inoculation, 1 out of every 25 to 1 in 75 
died; while of those who had been vaccinated, and were 
afterwards seized with small-pox, not more than 1 in 330 
cases died: thus showing the great superiority of vac- 
cination even to the small-pox itself, in protecting the 
system from the fatal effects of a second attack. Nor is it 
difficult to understand how this should happen. Small-pox 
is a disease not only very fatal, as proved by its cutting offa 
fourth of all whom it attacks, but it disfigures or renders 
infirm from an eighth to a tenth of those who recover. Its 
action is besides found to develope any latent disease, but 
particularly any scrofulous tendency which may exist in 
the constitution, and is thus indirectly the cause of death to 
a much larger portion of the human race than what at first 
sight appears. It is not therefore to be wondered at, that 
small-pox, attacking for the second time a constitution thus 
enfeebled, should cause a much greater proportion of deaths 
than takes place when it occurs after vaccination; for no fact 
is more firmly established than this, that vaccination neither 
developes any latent malady, nor engenders a predisposition 
to any particular disease. 

The fact above mentioned, of the comparative mortality 
of the three classes, viz.the vaccinated, the variolated, andthe 
non-vaccinated, has been, since 1818, repeatedly demonstrat- 
ed. One of the most accurate and interesting details,and one 
which ought to set the point for ever at rest, is that given 
by M. Bousquet in his Trazéé de la Vaecine, as having occur- 
red at Marseille during the epidemic small-pox of 1825. The 
population of Marseille, amounting to 40,000, may be di- 
vided into three classes, of which the respective numbers 
stand thus: 30,000 vaccinated; 8000 neither vaccinated nor 
variolated; and 2000 variolated, that is, who had the small- 
pox either naturally or by inoculation. Of the 30,000 
vaccinated, about 2000 were seized with the prevalent small- 
pox epidemic, of which number twenty died, or one for 
every hundred affected. Of the 2000 variolated, twenty 
were attacked, and four died, or one in every five cases. Of 
the 8000 non-vaccinated, 4000 were affected, and of this 
number 1000 died, or one out of every four cases. From 
this it follows, that one-half of the non-vaccinated, 1—15th 
of the vaccinated, and only 1—100th of the variolated, took 
the disease. But such was the difference in the compara- 
tive sevetity of the attack in the vaccinated and variolated, 
that while the variolated part of the population were cut 
off in the proportion of one out of every 500, the vacci- 
nated part of the population only lost one out of every 
1500; or, in other words, of an equal number of variolated 
and vaccinated cases, three variolated died from the second 
attack, for every one who died of the disease after vaccina- 
tion. 

Many similar instances might be quoted; all of them 
demonstrating the very great security to the individual, and 
the saving of life to the community, afforded by the intro- 
duction of vaccination. This is a subject, indeed, which 
has engaged the attention of political economists; and as it 
has been calculated that in Britain alone, before the intro- 
duction of vaccination, no fewer than 35,000 were annually 
cut off by small-pox, while in France the deaths from that 
cause amounted to 85,685, and proportionally large numbers 
occurred in other parts of Europe and America, the saving 
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Vaccina- of life effected by this invaluable discovery must be im- 


mense. 

Though the benefits of vaccination were thus clearly 
proved, the public confidence in it has been attempted to 
be shaken by raising the outcry, that the vaccine virus, if 
it really possesses anti-variolous powers, loses them as life ad- 
vances; so that, at the end of a few years, those vaceinated 
individuals are as liable to the attack of smalil-pox as if they 
had never been affected by the disease. It is fortunate- 
ly an easy matter to trace such an opinion to its true sources ; 
namely, to a disbelief in the fact, that small-pox can occur 
twice in the same individual; and to a disbelief in the iden- 
tity of small-pox and cow-pox. Those holding such opi- 
nions as these, see every thing through the mist of prejudice, 
and represent every instance of the occurrence of small-pox 
after vaccination as an additional proof of the correctness of 
their theory ; shutting thcir eyes to the facts daily happen- 
ing around them, that a second attack of small-pox is not 
only by no means a very rare occurrence, but that it isa 
much more dangerous and fatal disease than small-pox af- 
ter vaccination, cutting off at least three times as many vic- 
tims. 

As the first of these objections hag, it is conceived, been 
satisfactorily shown to rest on no solid grounds, we are next 
to examine whether the second stands on any better founda- 
tion. 

Every writer who has opposed vaccination, whatever may 
have been his other groundsof objection, has constantly set out 
with the proposition, that thereare certain diseases wliich oc- 
cur but once in the course of life, and which effeet some un- 
known changc on the constitution, rendering it unsusceptible 
of asecond attack of the same disease. As they regard small- 
pox and cow-pox as two distinct diseases, they cannot ima- 
gine how the one disease should guard the human frame from 
the ravages of the other; and one of the latest writers on the 
subject of vaccination, Dr. G. Gregory of the Small-Pox 
Hospital, London, actually declares, that “ vaccination is 
not small-pox, but just the reverse—the antagonist prin- 
ciple.” In order to answer such an objection, all that is re- 
quisite is, to show that small-pox and cow-pox are really 
identical, the latter only modified by having passed throngh 
the system of the cow, as originally advanced by Dr. Jen- 
ner, the father of vaccination. 

It was announced so early as 1802, by Professor Viborg 
of Copenhagen, that, at Berlin, small-pox was communi- 
cated to the cow by inoculation; but the details of these 
experiments do not appear to have reached this country, 
and all attempts to repeat them here have failed. It was 
not till 1830, that any detailed aceount of successful expe- 
riments of this kind were pubiished, when Dr. Sonderland of 
Barmen announced that he could produce the true vaecine 
disease in the cow at pleasure, by covering the animal with 
the blankets from the bed of a patient who had died of small- 
pox, and by hanging them up around it, that it might breathe 
the effluvia arising from them. In a few days, he says, the 
animal became sick, and pustules appeared on the udder 
and other parts, precisely similar to the cow-pox vesicles, 
and filled, like them, with lymph. This lymph, transferred 
to the human subject, he found to produce the genuine 
vaccine vesicle, together with the usual constitutional dis- 
turbance, and to protect the individual from the small-pox 
virus or contagion. In fact, such a change was effected on 
the smal]-pox matter, during its transit through the system 
of the cow, that it was converted from a virulent and fatal 
into a mild and safe disease. 

The announcement of this curious experiment incited 
others to repeat it, though without success; and it was not 
till 1839 that Mr. Robert Ceely, surgeon to the Bucking- 
hamshire Infirmary, succceded in proving the identity of 
the two diseases, by communicating small-pox by inocula- 
tion to the cow, and finding it produce the true cow-pox 
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disease. He however failed to communicate small-noy 
to the cow after the manner found successful by Dalene 
land. Mr.Céely inoculated heifers with the matter i iL 
pox, and found it to produce genuine vaccine <a 
which ran their course like the natural or inoculated ee 
pox, and furnished limpid lymph for vaccination, The | 
lymph was employed in vaccinating many children, and dif. | 
fered in no respects from that obtained from the Datural | 
eow-pox vesicle of the cow. It ran the same course when 
introduced by punctures on the arm; did not give rise to ( 

| 


any eruption on the skin, any more than primary vaccine 
lymph; and afforded equal protection against small-pox, as | 
found by exposing the children to the small-pox effluyium, 
and also by inoculating them with small-pox virus; in fact it _ 
did not in any respect differ from ordinary vaccine Iymphy as . 
obtained from the natural vaccine vesicle. | 

Nothing could be more satisfactory than the result of 
such an experiment. For here it is proved, beyond the 
possibility of a doubt, that small-pox and cow-pox are 
but varieties of the same disease. It is therefore no longer 
to be regarded as an anomaly, that cow-pox should protect 
the system from an attack of small-pox, but it is in beau 
tiful accordance with what has becn generally admitted to 
be a law in nature, that certain diseases, once undergone, 
protect the system from a subsequent attack. 

The chief objection to vaccination having been, it is 
hoped, answered satisfactorily, it only remains to show, that | 
the protective powers of vaccination do not wear out of the | 
system as life advances, any more than those of small-pox | 
itself. This is a most important inquiry; as nothing is | 
more likely to prove hurtful to the cause of vaccination, and | 
render the public careless of securing to themselves its 
benefits, than the belief, that they would require:to submit 
to revaccination every ten or fifteen years, and that at no 
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escaping the small-pox. 
Starting from the point which has been proved, that | 
the cow-pox and the small-pox are the same disease, all | 
analogy shows that the system having once passed through | 
this disease, is not in general susceptible of a second | 
attack. More than forty years have now elapsed since | 
vaccination was introduced; and if, as the opponents of | 
vaccination assert, its anti-variolous powers wore out of the | 
system in a few years, why does it happen that small-pox | 
is not now as deadly a scourge among the grown popult- | 
tion, as it was before the introduction of vaccination? It 
has not been for want of epidemics of small-pox that the | 
grown population has escaped for so many years. At Mar- | 
seille, after a lapse of twenty-five years, it was found that 
the protective powers were not in the least diminished. 
Of the 30,000 who had undergone vaccination in that city, 
only twenty fell victims to the small-pox, or one out of every 
1500 individuals: while of the 8000 who had not been 
vaccinated, no fewer than 1000 died, orone out of every eight 
persons. Here wasno falling off of the protective power of vac- i 
cination after twenty-five years. Nay, tle security afford 
by vaccination was even greater than that of smiall-pox 1tst® 
for out of a population of 2000 whe had had small-pox) n° 
fewer than four died, or one out of every 500 individuass ; 
exactly three times as many as those who had been protect | 
ed by vaccination. But this is only one of many smi 
instances which might be produced. eras 
It having been found, that from a sixth toa third of t | 
who have been vaccinated are capableof receiving ia ! 
a second time, after the lapse of a greater or lesser num 7 
of months or years, the opponents of vaccination _ 
duce this as an additional argument to prove that 1 - 
variolous powers wear out of the system. But such a | 
tions will not bear a moment’s serious reflection. oe | 
for the sake of argument, that all those who could ‘ | 
vaccinated successfully, would be equally liable to an 
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_ small-pox, if exposed to its influence, (which they are 
at, as it has been clearly proved by experiment that indi- 
sluals may be successfully revaccinated, and yet be un- 
ssceptible of the poison of small-pox,) what would be the 
pult? Their chances of recovery would be as 100 to one, 
tit of dying as one to 100. Or, in other words, if 100 
yre attacked with small-pox after vaccination, only one 
vuld die; whereas, if 100 who had formerly had small- 
-< were again attacked, no fewer than twenty would die. 
low this is stating the facts in their most favourable light 
f the opponents of vaccination, as, according to what has 
ccurred in several of the variolous epidemics, only one of 
t: vaccinated has died out of 330 individuals attacked; but 
cher of the statements is quite sufficient to prove the im- 
r nse superiority of vaccination to inoculation, and also the 
ft, that the security afforded does not decrease with the 
avance of life. 

The Royal Academy of Medicine of France, after the 
fi est inquiry into this subject, have arrived at the conclu- 
sho, that vaccination gives, in general, perfect protection 
fitva subsequent attack of small-pox,—a protection fully 
averfect as if the individual had gone through the small- 
pc itself; and when the government applied to them in 
139, to ask their advice as to whether the students at the 
derent public schools and colleges ought to be revacci- 
red before leaving them, they returned for answer that 
tly ought not, as having been once vaccinated gave pro- 
tition from small-pox for the remainder of life. 

t is extremely satisfactory to learn that all extend- 
€ mquirics have led to the same result, that vaccination 
ges full protection from small-pox for life. Too little 
antion has, in this country, been paid to the statistics of 
dase, and also to vaccination, to give anything like accu- 
ré results as to the effects of vaccination in diminishing 
th mortality from small-pox ; but in several countries of 
th continent of Europe, the same remissness has not been 
slwn, and there the advantages of the general introduction 
9-accination is demonstrated. One instance may suffice 
fc illustration. In Sweden, in the year 1779, no fewer 
tlh 15,000 pcrsons were cut off by small-pox; and in 1800, 
th year before the introduction of vaccination, 12,000 fell 
vyims to the same disease. Great exertions were now 
{ tule to introduce and carry into effect the beneficial prac- 
| tii of vaccination, when the mortality from small-pox yearly 

d'inished, till it fell so low as eleven in the year 1822, and 
| tlty-seven in the year 1823, Since then, “for a period 

olight years, not a single case of small-pox has occurred 
| Me dominions of his Swedish majesty: the whole inhabi- 
tas had been vaccinatcd.” 

“the anti-variolous powers of vaccination failed after a 
| ain number of years, say ten or fifteen, instead of having, 
} asbove stated, an annually decreasing number of small- 
| Heng should have seen them occurring in a gradually 


| Measing ratio. But as the practice has now stood the 
| ‘cl of a whole generation, and has been found to be as 
| eftually protective at the end of that long period as at the 
| se we may safely acquiesce in the conclusion of the 
Fhech Academy of Medicine. The truth is, that the ratio 
| of tor tality from small-pox, after vaccination, is greatly less 
ts that of almost any disease to which the human frame is 
| “tect 5 and were vaccination as generally practised, and 
| ®*Sarefully attended to, in this and other countries, as in 
| A the sanguine hope of Jenner might yet be fulfilled, 
‘the Small-pox might be quite extinguished. (c. M.) 
thie S, a city of the Austrian kingdom of Hungary, in 
» ie of the Upper Danube, the capital of a circle 
ge name, but called by the Germans Waizen. It 
Schof a bine river Danube, on a fruitful plain. It is the 
Me ett oF has a cathedral and several other churches, 
honasteries, a college, an orphan house, and a military 


ac f 
t It contains 800 houses, with 5430 inhabitants, 
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who trade largely in corn, 
Long. 19. 2. 35. E. 

VACUUM, in Philosophy, denotes a Space void of all 
matter or body. It has been disputed whether there be in 
nature a perfect vacuum ; but if bodies consist of material 
solid atoms, it is evident that there must be vacuities, or 
motion would be impossible. We can even produce some- 
thing very near a vacuum in the receiver of an air-pump, 
and in the Toricellian tube. 

VAGABOND, or VAGRANT, 
without a settled habitation. 
by the laws. 

VAILLANT, Jean Foy, to whom, according to Vol- 
taire, France was indebted for the science of medals, and 
Louis XIV. for one half of his cabinet, was born at Beau- 
vais on the 24th of May 1632. At the age of three, he 
lost his father, and the charge of his education was under- 
taken by one of his maternal uncles. This uncle, who be- 
longed to the magistracy, and who had destined him for his 
successor, died after bequeathing him his name and a part 
of his fortune; and being thus left to follow his own incli- 
nation, he relinquished the study of law for that of physic, 
and took a doctor’s degree. He engaged in practice at 
Beauvais, but was accidentally drawn into a new depart- 
ment of study, which he prosecuted with great ardour du- 
ring the remainder of his life. A farmer of that vicinity 
had found a great quantity of ancient coins, and Vaillant at 
first inspected them in a cursory manner ; but perceiving 
that they bore a reference to events either forgotten or in- 
accurately detailed by historians, he was induced to resume 
their examination with deep attention, and he succeeded 
in explaining them with a facility which is generally the 
result of long expericnce. Having afterwards made a Visit 
to Paris, he became known to Seguin, eminent for his nu- 
mismatic skill, and astonished him by the extent of his 
knowledge. He was introduced to other men of learning ; 
and the minister Colbert proposed to employ him in travel- 
ling to collect medals for the royal cabinet. He accepted 
of the offer, and after travelling into Italy, Greece, Egypt, 
and Persia, he returned with so many medals as made the 
king’s cabinet superior to any in Europe. In one of his 
voyages, in 1674, the ship was taken by an Algerine cor- 
sair. After a captivity of nearly five months, he was per- 
mitted to return to France, and received at the same time 
twenty gold medals which had been taken from him. He 
embarked in a vessel bound for Marseille, and was carried 
with a favourable wind for two days, when another corsair 
appeared, which, in spite of all the sail they could make, 
bere down upon them within the reach of cannon shot. 
Vaillant, dreading the miseries of a fresh slavery, resolved 
at all events to secure the medals which he had recovered at 
Algiers, and therefore swallowed them. Butasudden change 
of the wind freed them from this adversary, and cast them 
upon the coast of Catalonia; and after expecting to run 
aground every moment, they at length fell among the sands 
at the mouth of the Rhone. He reached the shore in a 
skiff, but felt himself cxtremely incommoded with the me- 
dals he had swallowed, which might weigh altogether five 
or six ounces, and therefore did not pass like Scarborough 
waters. He had recourse to a couple of physicians, who 
were a little puzzled with the singularity of his case ; how- 
ever, nature relieved him from time to time, and he found 
himself'in possession of the greatest part of his treasure when 
he arrived at Lyon. Among his collection was an Otho, 
valuable for its rarity. He was much caressed on his re- 
turn; and when Louis XIV. gave a new form to the Aca- 
demy of Inscriptions in 1701, Vaillant was first made asso- 
ciate, and then pensionary. In the course of his researches, 
he had twelve times visited Italy, and twice England and 
Holland. He was successively married to two sisters; hav- 
ing obtained a dispensation from the pope, a condition 

Y 


cattle, and wine. 


Lat. 47. 47. 


one who wanders illegally, 
Such persons are cognizable 
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Vacuum 


Vaillant. 
ew, 
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Vair 
if 


VAL 


of working for some time as a common labourer at St. Pe- 
ter’s church in Rome. He died on the 23d of October 


Valaise. 1706, in the seventy-fifth year of his age. 


Vaillant possessed great knowledge and skill as an an- 
tiquary, and published various works, of which the follow- 
ing are the most important. Numismata Imperatorum Ro- 
manorum,prestantiora, a Julio Casare ad Posthumum et 
Tyrannos. Paris. 1674, 4to. Paris. 1694, 2 tom. 4to. 
Rome, 1743, 3 tom. 4to. This last edition contains addi- 
tions and improvements by Baldini; anda supplement was 
published under the title of Jos. Khell ad Numismata Im- 
peratorum Romanorum a Vaillantio edita Supplcmentum. 
Vienne, 1757, 4to. Seleucidarum Imperium: sive, His- 
toria Regum Syrie, ad fidem Numismatum accommodata. 
Paris. 1681, 4to. Hag. Com. 1732, fol. Numismata Airea 
Imperatorum, Augustorum, et Ceesarum, in Coloniis, Muni- 
cipiis, et Urbibus jure Latino donatis, ex omni modulo per- 
cussa. Paris. 1688, fol. Numismata Imperatorum, Au- 
gustorum, et Czsarum, a Populis Romane ditionis Greece 
loquentibus ex omni modulo percussa. Paris. 1695, 4to. 
Amst. 1700, fol. Historia Ptolemzorum gypti Regnm, 
ad fidem Numismatum accommodata. Amst. 1701, fol. 
Nummi Antiqui Familiarum Romanarum, perpetuis inter- 
pretationibus illustrati. Amst. 1703, 2 part. fol. Arsaci- 
darum Imperium: sive, Regum Parthorum Historia, ad 
fidem Numismatum accommodata. Achemenidarum Im- 
perium: sive, Regum Ponti, Bosphori, et Bithynize Historia, 
ad fiden Numismatum accommodata. Paris. 1725, 2 tom. 
4to. This posthumous work was published by Charles de 
Valois, of the Académie des Inscriptions. 

VAIR, or Varre, a kind of fur, formerly used for lin- 
ing the garments of great men. It is reprcsented in en- 
graving by the figures of little bells reversed, ranged in a 
line. 

VAIRY, in Heraldry, expresses a coat, or the bearings 
of a coat, when charged or chequered with vairs. 

VALAISE, or Watts, a canton of Switzerland, in the 
south-western part, a district comprehending a large portion 
of the Alps and the land betwcen them and Italy. It ex- 
tends in north latitude from 45° 55’ to 46° 30’, and in east 
longitude from 6° 35’ to 8° 9’, containing 1254 square geo- 
graphical miles. It is bounded on the north-west by the 
Lake of Geneva and the canton of Vaud, on the north by 
Berne, on the nerth-east by Uri and Tecino, on the cast, 
south-east, and south-west by the states of the king of Sar- 
dinia. 

This canton is on every side surrounded by lofty moun- 
tains, so close to each other that the passes between them 
are few and very narrow. These ranges on the boundaries 
present some of the loftiest pinnacles of the Alps, such as 
Monte Rosa 14,580 feet in hcight, the Matterhorn or Cervin 
13,380 feet, St. Bernard’s 10,380 feet, the Grimsel 8580 feet, 
the Col de Baume 7080 feet, and the Simplon 6174 feet. 
The most practicable passes through these ranges, which, 
however, are often dangerous in winter, though kept open 
at a vast expense, are that by the Gemmi, the Grimsel, the 
Furca, and the Antonierberg, to the interior of Switzer- 
land; that by the St. Bernard and the Simplon into Italy; 
and that by St. Maurice into the canton of Vaud. In the 
interior therc are lower ranges of Alps, generally running 
from north to south, and thus dividing the whole surface 
into small vales. These vales differ much in their character; 
some of them are stoney and marshy, and others stcrile, but 
others of them have valuable meadows, and land, which, when 
cultivated, yields profitable crops. ' 

The climate is excessively variable. The lofty Alps 
protect the canton from the north wind, but the raw east 
wind brings frost and snow. The west wind brings heat, 
and the sudden changes are prejudicial to health. To these 
sudden and violent changes are attributed the fevers which 
are so prevalent; and in part is attributed to them, though 
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in part tothe Tuffa water, the great number of creting tha 
are to be found in the canton. 
The chief products of the country are cattle, and West 
butter and cheese which they yield. Much of the cheese 8 
made from the milk of goats, which are much more numergys 
than sheep. Horses are but rarely seen except on the 
great road ; but many mules are used for riding as we 
for purposes of husbandry. The corn grown is pri 
barley and oats. In some of the southern valley 
made to a considerable extent. The growth of 
fruits gives much occupation to the inhabitants. In p 
districts chesnuts are used as a substitute for bread, 7 
is abundance of wood in the forests, but it is 
used at home for fuel or building. There are no manu. 
factures except those of the domestic kind, which each | 
family must manage for itself as well as it can. 
The only export articles are wine, cattle, cheese, hides, i 
wool, and dried fruits, which are sold to purchase salt, com, 
iron, colonial goods, and clothing for the very few who can | 
afford better dresses than their neighbours. In fact the com. | 
monest gratifications which in other countries have becon 
almost necessaries, must be dispensed with, as the mass 
the people are too poor to purchase any thing, and there 
fore must rest satisfied with what their own hands, with | 
native materials, can provide. | 
The population of the canton in 1838 amounted to 75,703 
persons, of whom 25,000 were of German origin, 46,000 
of French, and 4750 of Italian, all speaking corrupt dialects 
of the several races from which they are derived. They 
are of the Catholic church, and no other public worship 
permitted to be exercised. The ecclesiastical divisions — 
are forty-eight parishes, and there are eight monasteries or 
nunneries. The bishop of Sitten, or Sion, is the head ot } 
the church under the pope. | 
The constitution is a pure demoeracy. Each male that | 
has completed his eighteenth year has a vote; when het 
completed his twenty-first may be chosen a represe 
and after his twenty-fifth may become one of the execut 
council. The legislature assembles twice in the yeat, b 
acommittee of it is permanent, and assists the landamm 
or governor. All the public officers are appointed fort 
years. Every man is enrolled in the militia. The cant 
is bound to furnish a contingent of 1280 men to the ge 
ral confederation, and to pay a contribution to the same 
9600 francs. The whole revenue is 133,100 franes and the 
annual expenditure 114,820 francs. The cap'tal is Sitt 
a small city, with 2500 inhabitants, on the Simplon roa 
VALANGIN, a market town, the capital of a county a 
the same name inthe canton of Neufchatel, in Switzer i 
It stands on a narrow pass between mountains, on the ri 
Seyon. It is the seat of a court of justice over a large a 
trict, with three towns in it, and it contains 5640 inhal 
Near to it is a very large cotton manufactory. Lat. 47.0. 
Long. 6. 48. E. 
VALCKENAER, Lewis Caspar, one of the 
scholars of the eighteenth century, was born at Le 
in Friesland, in the year 1715. He prosecuted hi 
mical studies at Franeker and Leyden, and at 
distinguished himself by his uncommon skill m | 
terature. The first appointment which his Ic 
cured him was that of conrector of the gymmasiut 
pen; and in 1741, after he had recommended | 
some very erudite publications, he succeeded Hen 
sius in the Greck chair at Franeker. With this, 1 
was united the professorship of Greek antiquities 4 
he was called to the university of Leyden ; where, with 
chair of the Greek language and Greek antiquities © 
held that of the history of his native country. nt 
nourable station he continued for nearly twenty y@™, 
the cnjoyment of a very high and well-earned re] 
He formed many exeellent scholars, and eminen:ly 


VAL 
bud to maintain the credit which the university had ac- 
‘qued as the first seminary of Greek literature. He died 
nae 15th of March 1785, in the seventieth year of his age. 
alckenaer possessed a masterly acquaintance with the 
enve eompass of the Greek language and literature. He 
| ya'an aeute and sagacious critic, and he displayed no 
| ea talents as a Latin orator. We subjoin a list of his 
| privipal works. De Ritibus in Jurando a veteribus He- 
1 bras maxime ae Greecis observatis. Franequere, 1735, 


VA L 
phiné and Provence, and in Piedmont, when these pro- Valdenses. 
vinces were under one sovereignty ; but, reduced by a ~~~ 
long series of persecutions, they are now confined to the 
three valleys of Perosa, San Martino, and Lucerna, on the 
Italian side of the mountains, in the dominions of the king 
of Sardinia, 

In these beautiful valleys, extending up the slopes of 
mount Viso and mount Genevre, and lying between the 
rivers Pelice and Clusone, which come toa 
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i ; point of junc- 
4tc. Speeimina Academica. Fran. 1737, 4to. Ammo- tion a little before they fall into the Po, the remnant of the 
4 nity de adfinium Vocabulorum Differentia. Accedunt Valdenses still have their existence as an established church 


| Opseula nondum edita, &c. Tugd. Bat. 1739, 4to. Eu- 
ips Pheenisse. Interpretationem addidit H. Grotii ; 
| Grea eastigavit e Mstis, atque adnotationibus instruxit ; 
hia, partim nunc primum evulgata, subjecit. Fran. 1755, 
| 4tci Euripidis Hippolytus, &e. Accedit Diatribe in Eu- 
| ripss perditorum Dramatum Reliquias. Lugd. Bat. 1768, 
| 4to, The Diatribe, whieh is very able and elaborate, was 
sie separately in 1767. Theocriti, Bionis, et Moschi 


of regular organization. T hey have endowments of land, 
churches, schools, and institutions peculiar to themselves; 
they have a liturgy of their own; they are recognised by 
the laws of the country to which they belong, and protect- 
ed by treaties and compacts with the Protestant powers of 
Europe. It has not been accurately determined at what 
time, or how, they obtained the appellation of Valdenses, 
under which they have been known since the 12th century, 
and which, from the resemblance in sound and orthography, 
has been erroneously thought to identify their derivation 
with that of the disciples of Valdo, the Lyonese reformer. 
From the circumstances of the times, and, from the fact, 
that the fugitives from Lyon took refuge! with them as 
with a people of similar religious tenets, they come into 
historical notoriety under the name of Vaudois and Wal- 
denses contemporaneously with Valdo; but traces of them, 
as a body of subalpine Christians, protesting against the 
errors of Rome, are found in ecclesiastical records of a much 
earlier date. ; 
That the Cottian Alps have been inhabited by a rela- The tradi- 
tively pure association of Christians from time immemorial, 40"4l ee 
who have testified for the truth, upon the same articles an 
of faith, as the Protestant churches of modern times, is a ~ 
tradition not unsupported by documentary evidence, but 
still open to discussion. The Valdenses of these regions 
maintain that they are descended from a race, who peopled 
the same villages, and professed the same gospel, in the 
first centuries of the Christian era. “ We have inherited 
our religion,” say they, “ with our lands, from the primitive 
Christians.” This is no modern pretension, put forth since 
the Reformation ; for the same language, as to their anti- 
quity, was held by their ancestors, not only after the time 
of Valdo, but in the age before that reformer, to whom 
their origin is sometimes imputed. 
The author of the “Nobla Leyczon,”? a.p. 1100; 
Moneta,* who wrote against the alleged heresies of his day, 
and diedin 1240; and Reinerus,‘ the inquisitor, whose treatise 
was completed in 12503; all bear witness that the religion- 
ists mentioned by them, under the appellations of Vaudées 


1 Cajina Bueolica, Greece et Latine. Emendavit variisque 
4 Jechnibus instruxit. Lugd. Bat. 1779, 8vo. He had pub- 
A chil ten idyls of Theocritus in 1773. Ti. Hemsterhusii 
| Ordones, quarum prima est de Paulo Apostolo. L. C. 
| Vaicenari tres Orationes, quibus subjectum est Schediasma, 
pdmen exhibens Adnotationum Criticarum in Loca quae- 
ot ibvoram Saerorum Novi Foederis. Praefiguntur duze 
)niones Joannis Chrysostomi in Laudem Pauli Apostoli, 
umweteri versione Latina Aniani, ex. cod. MS. hic illic 
data, Lugd. Bat. 1784, 8vo. Schedius was the edi- 
tor ; his Observationes A cademice, quibus via munitur ad 
Jrines Greeas investigandas, Lexicorumque Defectus 
feseriendos. raj. ad Rhen. 1790, 8vo. These observa- 
Horlare aecompanied with the prelections of Van Lennep 
|Desnalogia Linguee Greco. The following posthumous 
woof Valckenaer was pubiished by his son-in-law Luzac: 
(Callnaehi Elegiarum Fragmenta, cum Elegia Catulii Cal- 
flimshea. Lugd. Bat. 1799, 8vo. J. A. H. Tittmann pub- 
ht Davidis Ruhnkenii, L. C. Valckenarii, et aliorum, ad 
Neg Ernesti Epistole. Accedunt D. Ruhnkenii Ob- 
rviones in Callimachum, et L. C. Valckenarii Adnota- 
fon} ad Thomam Magistrum. Lipsize, 1802, 2 tom. 8vo. 
\Dix.be de Aristobulo J udzo, Philosopho Peripatetico 
lelndrino. Lugd. Bat. 1806, 4to. Opuscula Philolo- 
c#Critiea, et Oratoria, nunc primum conjunctim edita. 
pie, 1809, 2 tom. 8vo. 
successively professor of law 
and Leyden, was likewise known as 
strenuous adherent of the popular 
Perl! in opposition to the house of Orange ; and he acted 
Cepieuous part in the public affairs of the eventful era 


He became a member of the legis- 
public; and the Batavian directory 
mission to Spain. When Bona- 
ention of incorporating the king- 
French empire, Valckenaer was 

Sched to Paris in order to remonstrate against such a 

evire. His eloquence was however ineffectual ; and, on 
urn, relinquishing all connection with politics, he be- 
| iy, to a delightful retreat in the vicinity of Haar- 

4 19th of January 1820, at the age 


im on a diplomatic 
“Wertthad divulged his int 
mt Holland with the 


* here he died on the 
x y-two. 
V LDENSES 


: * al WALDENSEs, VALLENSES, VALDESTI, 
i Es, or 


AUDOISs, a community of Christians in the 
« a well known under these names, whether used 
ve orial or eeclesiastical distinction. They formerly 
ite eontinuous and extensive mountain tract of 
'Y both in Franee and Italy, in the provinces of Dau- 


1%, E 
a ne €orum bibentes et serentes.—Stephen de Borbone, 


; + en contra Catharos et Valdenses, lib. y. 
‘Mmerus de Sectis 
} 
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and Lombardi Pauperes, and whom we are led to identify 
with the Valdenses, professed, in those times, to trace their 
religious genealogy and characteristics to the primitive ages, 


The inquirer, who would make himself master of the Tenets of 


religious character of the Valdensian church, nist take the Vél- 


care not to be led out of his way in search of it. He must 
confine his attention to one particular locality, that is, the 
subalpine territory lying between Mount Genevre and Mount 
Viso. It has been the mistake of many writers and readers 
to ask among the heretics of all times and places for the 
creed of the Valdenses. But, if we would do them justice, 
and ascertain the articles of faith really maintained by 
them, we should look to three periods of time for this infor- 
mation. 

The first is the present period. 

The second is a point of time immediately before the 
Reformation. 


apud Eckhart. Scrip. Ord. Preed. vol. i, p. 192, 
| eae volume in the library of Geneva, and Choix des Poesies des Troubadours, par Raynouard, vol. ii. pp. 73—102. 
p. 405. edit. Ricchini. 

Antiquorum Hereticorum, c. 4. Bib. Patr. vol. iv. 


Rome, 1743. 
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VALDENSES. 


The ¢nird is the age immediatialy before that of Valdo. cient and modern writers than that of any other part of 
The authorities to be consulted for the religious opinions Italy ; and Dal Pozzo, a native writer, has declared, in af 
of the Valdenses at these periods, are, 1. the public acts very learned work, that in no region of Europe has the 
of synod, and the liturgy of the Valdensian church, as it truth of history been so concealed. 
now exists; 2. the account given of the Valdenses by Another circumstance which has contributed to darken 
Claude Seyssel, archbishop of ‘Turin, after his visitation of Valdensian history, is the doubtful line of separation between | 
the diocese in 1517; and, 3. that admirable monument of kingdom and kingdom, diocese and diocese, during the | 
faith, hope, and charity, called the Nobla Leyczon, al- middle ages, and the frequent transfers from one authority | 
leged to have been written in the year 1100. ‘These re- to another. The bishops of Turin and Embrun sometimes | 
present the Valdenses as rejecting image worship, the exercised jurisdiction almost indiscriminately on each side | 
invocation of saints, the necessity of auricular confession, of the Cottian Alps; and in many of the old documents, 
the obligations to celibacy, papal supremacy and infallibility, when we read of the valleys of Fraissiniere, Pragela, Clu. | 
and the doctrine of purgatory; as professing to take scrip- sone, and others, it is difficult to understand to what Jo- 
ture for the only rule of faith; and believing in the holy calities or people they refer. Need it therefore occasion 
Trinity, in original sin, in the atonement and mediation of surprise, if many links are found to be wanting, in the chain | 
Christ alone, in justification by faith, in the two sacraments of documentary evidence necessary to unite the present with q 
of baptism and the Lord’s Supper, and in the apostolical the past, in the annals of an obscure district, belonging to 
ordinance of holy orders. a realm whose entire history is wrapt in mystery? 

The misrepresentations of friends and enemies, and the _—‘In a few years, perhaps, it will be more easy to give a| 
destruction of their documents in the course of number- satisfactory account of the Valdenses, because the present 
less persecutions, render it a hard task to disentangle king of Sardinia is permitting the ancient records of his | 
Valdensian history from the confusion under which it states to be examined and published; and an historical { 
lies. Notwithstanding all that has been written on the commission at Turin, has already sent many important do. | 
subject, we still want evidence of a more convincing and cuments to press, which throw light on subalpine affairs5 
irresistible nature, as to their origin,! succession, and pro- It is in vain to pretend to reduce the annals of the Val- 
gress. There are provoking uncertainties attending the densian church to any thing like connected history, till we | 
inquiry ; but amidst all the clouds in which it is involv- descendtotheperiod when persecution brought it intonotice. 
ed, one bright truth gleams strongly out of the darkness, We may, it is tme, pick up a few materials relating to the| 
even from the time when the Valdenses came first into country, and to the general aspect of religion, from the early | 
notoriety and conflict. The «little Christian flock has documents which have come down to us, but these are scanty | 
been indestructible, in defiance of those who strove to and unsatisfactory. For example, we learn that the Cottian | 
be its destroyers, and, like the flaming bush, it has burn- Alps received the gospel in the second century, and tha 
ed, but has not been consumed. Neither executions nor Irenzeus, bishop of Lyon, made himself master of the Celtic 
arguments, neither violence nor calumnies, have prevailed language, that he might minister among the mountaineers; | 
for its extinction. To what can this be attributed? Not that facilities of intercourse between the subalpines andthe | 
to the protection of situation only, not to accidental causes, inhabitants of the plain, were secured by good roads lead-| 
but, under the divine blessing, to the stronghold which the ing throngh the centre of the valleys now called Protestant, | 
sanctity of trith has upon the sympathies of men, in spite in the direction of Mount Genevre, Oulx and Fenestrell 
of their angry passions. The Valdenses found favour with that the village of St Secondo, in the valley of the Clu 

their sovereigns, and obtained immunities, privileges, and is so called from a martyr of that name in oe | 
pledges of security from time to time, which could not that Crisolo, near Rora in Val Lucerna, was the place 0| 
have been forced from the strong by the weak, and never St Geoffrey’s concealment, before his martyrdom in 297 
would have been conceded to fanatical or rebellious sub- and that, during the persecution of Diocletian, many Chris | 
jects. The very fact of their existence is an attestation to tians of the Theban legion found refuge in these regions: | 
the purity of their faith and conduct, and a refutation of We know that a hundred years afterwards, Ambrose 0] 
those who reproached them with gross errors. He who has Milan, whose diocese extended to the Alps, complained 0 
made darkness his secret place, has mysteriously preserved his mountain clergy refusing to become celibates, 0 
them; and astonished the pride of Christian orthodoxy, by plea of ancient custom ;7 and that Vigilantins made tn 
making a fold for these few sheep in the wilderness, from Cottian Alps the place of his sojournment,® when he op 


whence they might rebuke error, and bear witness to the posed himself to the errors of the church; because ther | 
truth. he was received with kindness by professors of | 
sn | 


The history of Piedmont, and of all the states subject to anity, who refused to adopt the observances of Monachisn 
the house of Savoy, whether in the Cottian Alps, or else- prayers for the dead, saint and relic worship, and othe} 
where, has hitherto been a sealed book, in consequence of superstitions, which were creeping into practice.’ Agatt 
the reluctance of the dukes of Savoy and kings of Sardinia, after an interval of more than 400 years, we find, that doc) 
to permit the family and state documents to be bronght to trines, called by Jonas of Orleans and Dungalus,” ") 
light. Muratori confessed that he despaired of illustrating heresy of Vigilantius, were still cherished here, an¢ ™) 
the history of Piedmont2 Giannone relinquished in disgust Claude, bishop of Turin, “ that bright and golden ring!) 
his intended history of the country, because the archives of the chain of Cisalpine Protestantism,” gave the sanction’) 
Turin were not more freely opened to him. Hallam* says his episcopal authority to opinions, which the Gallic" 


that the history of Piedmont is far less elucidated by an- former of the fourth century had been reviled by Jem} 
1 


1 On the origin of the Valdenses, some curious materials for conjecture will be found in the history of the Gothic Christians of the a 
century. and their relics in France and Italy. Salvianus de Gub. Dei, 1. 7, Aleuin in his Epistles, and Theodolpbus, three hus , 
years later, speak of the purity of their lives, while they allude to the imperfections of their notions in relation to church observanee’ } 

? Muratori Rer. Ital. Scrip. vol. xi. preefat. ad Chron. Ast. 3 Hallam’s Europe in the Middle Ages, vol, i po! | 

* Essai sur les Anciennes Assemblées Nationales de la Savoye et du Piemont, pp. xx. xxi- a, If | 

° These publications appear in folio volumes, under the title “ Historie Patrice Monumenta.” The first was printed at Tur F. ‘ 

8 See “ Storia delle Alpi Marittime,” published in Hist. Patr. Mon. 7 De Officiis, lib. 1 cP 

8 Hieron. Opera, vol. iv. p. 279. Epist. 37, aliter 53. d Leo | 
_ ® Mr Faber (see his very learned Inquiry into the History of the Vallenses, p. 927) thinks the Valdenses may have bee? called 4" | 
ists from this Vigilantius, the Leonist or native of Lugdunum Convenarum. 163 | 

10 See Dungali Epist. ady. Claud. and Jone Aur. Episc. Epist. adv. Claud. in Bib. Pat. vol. iv. p. 536, and vole ¥. pp: 195-10" 


s.r propounding. Claude found two parties in his diocese, 
we of which favoured his schemes of church reform; and 
ter his death (according to the authority of Dungalus) 

was called the sect of Claude. Thus it is certain that Vi- 
jantius, and after him Claude, left disciples in these parts,’ 
‘st where we are looking for them; but we have no ground 
maintaining that the Valdenses were in a state of seces- 
‘on from the provincial bishops of France or Italy, within 
hose dioceses they were situated, at either of the periods 
which we have just referred, the fourth and the ninth 
onturies. In those days, and for two or three hundred 
ears after Claude, the truth might be held, and public tes- 
monies for the truth might be given, and protests against 
ie errors of Rome might be made, without the necessity 
f separation from the church called catholic: witness the 
reat Iconoclastic question which agitated Christendom in 
ie ninth and tenth centuries. There is reason therefore 
believe that, until a much later period, congregations of 
1e Cottian Alps may have continued to maintain a purer 
‘ith than that of Rome, without leading to any proceedings 
1 those parts, which could be called aets of schism on tlre 
ne side, or of persecution on the other. 

The accusing and remonstrating voice within the church, 
nd not open secession from her, may have distinguished 
he Valdensian from the Romanist, for a series of ages; 
‘nd the political condition, as well as the natural position 
f the territory, to which he belonged, may have proved 
is security. There was no occasion for him to separate, 
o long as he was not compelled to do violence to his con- 
-cience ; so long as-the civil rights enjoyed in Ostro-gothic 
nd feudal lraly protected him.?_ In some parts of the south 
if France, as well as in the Cottian Alps, opinions were 
len at variance with those of the great body of the church, 
‘vithout bringing the dissidents into violent collision with 
tL There the Gothic Christians, to whom Alcuin addressed 
“1 epistle of expostulation,> professed their disbelief im 
‘he virtue of auricular confession and sacramental absolu- 
‘ion, and remained unmolested; and there the Christians 
Narbonne, in 820, (if we interpret rightly the metrical * 
lescription of Theodulphus, bishop of Orleans,) had an 
clesiastical system of their own, which savoured of reli- 
ious principles. very different from those held at Rome, 
without being denounced as schismatics. Until the bishop 
of Turin, acting upon the system introduced by Innocent 
he Third, obtained the authority of the Emperor Otho in 
210, to persecute the Valdenses, we have no instance of 
any public act of oppression committed in the Piedmontese 
valleys of the Alps against religious freedom. Up to that time 

e strongholds of nature, and the protection of the Lombard 
aw, which, in its cade of personal legislation, permitted every 
an to choose the national law under which he would be 
overned, gave the people in these Alpine fastnesses, pri- 
ileges of which even pontifical tyranny could not deprive 
hem, and offered a permanent settlement to the assertors 
f primitive Christianity, who, while they protested against 
perstitious novelties, communicated with the established 
clergy, as Wesleyan Methodists now profess to do, and 
indicated their claim to be considered members of the 
church of Christ. The mass of historical documents which 
the commission at Turin has published since 1836,§ exhi- 
hits too many marks of suppression not to excite our fears 


ei 
' 


| 


‘oncom with the dominant church lurked. 
These immunities were of a very alcient date. 
523, xii. Cod. de Heer. 


5 j 2s e598 . 
_* See Guizot's Lectures on European Civilization, 


1 j 3 . . 
It is curious to observe, how, from Philastrius, 


lecture 3. 


St Bernard in 1140. 
* Historie Patri Monumenta. 


* Cl. Seyssel adv. Val. fol. 8. 


who died in 387, down to Ratherins, 
Clugny, who wrote in 1127, to the Reformation, mountain districts are stated to have been the Jatibula, 


- ini istola 26, aliter 71, ad Gothos. ! 8. 
sella J 3. In Germany as well as in Lombardy there was @ succession of -Chris- 


tian congregations, with more or less of othodoxy, who must have been connected wit 5 
“We and our fathers,” said they, ‘‘ are apostolical in our doctrine and life 


® Especially those of 1448, 1466, 1473, 1499, and 1509 ; cited in 
10 See Sclopis, 
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that much information relating to the “ Evangelical Valleys Valdenses. 
Enough has however “-\“"™ 


of Piemont” has been withheld. 
been brought to light, to satisfy us, that the political con- 
dition of the Cottian Alps, and of the people whom some 
ecclesiastical writers are fond of deriding under the term 
“brutee gentes Alpium,” (between the age of Claude and the 
first public persecution of the Valdenses) was exactly such as 
to secure religious objectors from molestation, and to justify 
the language, which the Valdenses have invariably held in 
all their petitions to their sovereigns, when their religious 
liberties have been threatened—‘ We have asserted our 
right to enjoy liberty of conscience,” “ da ogni tempo,” “ da 
tempo immemoriale,” from time immemorial. “ Is it not 
extraordinary,” says the historian Leger, “ that it has 
never once happened that any one of our princes or their 
ministers should have offered the least contradiction to their 
Valdensian subjects, who have again and again asserted in 
their presence, ‘ We are descended from those who, from 
father to son, have preserved entire the apostolical faith, 
in the valleys which we now occupy. Permit us therefore 
to have that free exercise of our religion, which we have 
enjoyed from time out of mind, before the dukes of Savoy 
became princes of Piemont?’” . 

The supreme authority of the princes of the house of 
Savoy was not fully established in Piedmont until the middle 
of the thirteenth century, (before that time the emperors 
of Germany exercised all the rights of suzerainté) and it 
is a curious fact, that the house of Savoy arrived at abso- 
lute power by means of the public confidence which it 
enjoyed, in consequence of its equitable government, and 
faithful adherence, for many ages, to compacts made with 
its subjects. These compacts were the origin and the pre- 
servatives of the religious liberties of the Valdenses. ‘‘ We 
are obliged to tolerate heresy in the valleys of our realm,” 
was the confession of a duke of Savoy in 1602.7 It was a 
matter of solemn stipulation, recorded in the ancient char- 
ters and documents now under publication at Turin, that 
the inhabitants of certain townships, communes, and vil- 
lages, should remain in the undisturbed possession of their 
accustomed rights and franchises; and some of the very 
communes and hamlets which are now the dwelling places 
of the Valdenses, are named among those entitled to such 
privileges. 

In allusion to these immunities of the Valdenses, bas- 
ed on Charter,8 Archbishop Seyssel made the following 
bitter complaint: “It has contributed not a little to the 
toleration of their heresy, that it has never wanted persons 
to protect and favour it, and among those especially who 
ought to be the guardians of the Christian religion, inas- 
much as they rule and reign over provinces and kingdoms.” ® 

We have no well-authenticated record which will enable 
us to say, when the feeble tie was broken, which still kept 
the Valdenses in communion with the provincial bishops of 
Turin and Embrun, while they protested against Romish 
corruptions. Sclopis, a Piedmontese writer on jurisprudence, 
of great celebrity, who has made it his business to search 
into the history of the laws and customs of his country, 
declares that he cannot assign any period to the first ap- 
pearance of schism in the subalpine valleys, nor can he 
discover the origin of the name Valdenses. 

It is probable, however, that being excommunicated at 


who died in 974, and again, from Peter of 
or places of security, where 


See the privileges granted to Gothic and other unorthodox soldiers by Justinian, 


4 See Theodulphi Parsnesis ad Judices. 


h the sectarians of whom Evervinus complained to 
7 Raccolta degl’ Editti delli Duchi di Savoya, p. 24. 


Raccolta, p. 5. 


Storia del. Antic. Legis. del Piedmonte, p. 487. 
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Valdenses. the beginning of the thirteenth century, after their recep- 
\or—e tion of the followers of Valdo, they were then obliged for 


the first time to constitute ministers of their own, out of the 
clergy, whose orders were derived from the national churches 
of France and Italy, and who espoused their cause. That 
they had originally the form of an episcopal church, with 
clergy of different orders, (although their discipline is now 
Presbyterian, very much resembling that of the Church of 
Scotland,)! appears both in an ancient MS. which speaks 
of regidors,” or leaders of the flock, as well as of priests ; 
and in the direct and plain evidence of Claude Seyssel in 
1520, who speaks tauntingly of persons whom they called 
their bishops and priests, and challenges them to show from 
what lawful source of authority, from what church, and 
from what province, they, who boasted of their apostolical 
descent, derived their orders and succession 

The fiercest declaimers against Valdensian schismatics 
might find some extenuation for a people who were forced 
into secession ; first, by the corruptions and spiritual neglect 
of the clergy of the dominant church; and, secondly, by 
excommunication. Every ecclesiastical history makes men- 
tion of the utter depravity of most of the Romish clergy of 
the tenth, eleventh, twelfth, and thirteenth centuries; and 
we gather from the first volume of the Piedmontese Histori- 
cal Documents, published in 1836, that at one time nearly 
all the ecclesiastics of the Cottian Alps fled from before 
the Saracen invaders, and never returned to their parishes ; 
and at another time that there was a wreck of churches 
(naufragatis ecclesiis,) and destitution of pastors through- 
out the whole diocese of Turin. Endowments for parochial 
service were transferred to monasteries at a distance, and 
villages were left without regular pastoral superintendence. 
One charter states that a third of the whole mountain ter- 
ritory between Mount Cenis and Mount Genévre was made 
over to a distant convent. Another consigns no less than 
half of all the lands lying between Pignerol and Col Ses- 
triéres to an abbey at Pignerol. A third despoils the whole 
of Val Guichard of its rents, for the enrichment of a fra- 
ternity of monks in another part of the country, in the 
plains on the banks of the Po. All this must have con- 
tributed to produce that state of spiritual destitution which 
ultimately led to, and warranted separation ; and when the 
severance was once completed, the hierarchy of Rome 
could never re-establish its authority over those valleys of 
Piedmont which are now called Protestant. They were 
so free from Romish intrusiveness at one period, that Vin- 
centius Ferrerins, the Dominican, who preached to the Val- 
denses in the year 1405,¢ reported to the principal of his 
order, that they had not heard the voice of a minister of 
the church for thirty years before; and Claude Seyssel 
declared a century afterwards, that so entirely had they 
been abandoned by priests and bishops, no prelate but 
himself had dared to approach them within the memory of 
man. 

The transfer of property in the valleys, to monasteries 
and convents, was the first step that led to persecution. 
The possession of lands in signoralty carried with it certain 
rights of jurisdiction, which enabled the monastic bodies to 
exercise temporal as well as spiritual tyranny. They ac- 
quired the power of holding local courts for the adjudication 
of all criminal Causes, CO-extensive with that which had been 
originally conferred on the feudal proprietors for the pro- 


tection of the people of their domains ; so that the verry 
privileges which were favourable to religious liberty whil q 
they were exercised by lay superiors, became dangerous 4 : 
the vassals of estates, in process of time, when they Were 
made over to ecclesiastics. ‘he Commencement of the 
thirteenth century is the era from which we date those 
horrible atrocities with which religion has been insulted 
and humanity outraged, to appease the offended majesty of 
Rome. Innocent the Third, and Dominic, the father of the 
Inquisition, (the seraphic spirit of Dante’s commendation) 
divide the honour of having let loose fire and Sword against 
those who presumed to question the dogmas of the Vatican 
in two new forms, impiously called “ missions of peace ad 
good will.” The one was the crusade against the Albi. 
genses, which swept multitudes from the face of the earth 
in open warfare; and the other was the institution of 4 
secret tribunal, which had its informers and its executioners 
every where, and, as an “act of faith,” condemned thousands, 
after the mockery of a trial, to expire in the flames, or to 
linger out life ina dungeon. But though some martyrs 
were dragged to the stake from the vicinities of the Cot. 
tian Alps, nearest to the plains of Piedmont on the one 
side, and to the cities of Dauphiné on the other, yet the 
more secluded of these regions continued to be secure 
asylums until the end of the fourteenth century. The 
communes of Fressiniére and Argentiére, in the diocese of 
Embrun, on the French side of the mouultains, were then 
ransacked for victims, in obedience to a papal bull® Whole 
families were sacrificed, and others were obliged to fly to 
the very edge of the glaciers for safety. But it is remark- 
able, that although a similar bull was issued against the 
nonconiormists of the valleys of Lucerna and San Martino 
on the Italian border, no means were there found of putting 
the exterminating commission in execution. Again and 
again the temporal sovereigns of the Piedmontese Valdenses 
received mandates from Rome to draw the sword against 
them, and to “crush the serpent,” but they would not, 
Even when the persecuting storm of 1400 extended from 
Dauphiné to the Italian valley of Pragela, which was then 
under the dominion of France, the adjoining valleys of 
Lucerna and San Martino heard the pontifical thunder, 
but were unscorched by its lightning. 

At length the memorable bullé of Innocent the Eighth, 
which gave unlimited powers to Albert de Capitaneis to 
carry confiscation and death throughout the whole of those 
parts of the sees of Embrun and Turin which were infected 
with heresy, precipitated a host of armed enemies upon the 
mountain retreats of the Valdenses. The edict of Iolanta, 
the regent-mother, during the minority of the duke of Sa- 
voy, in the year 1476,7 in which she called on the authori- 
ties of the province of Pignerol to assist the inquisitors 
in compelling heretics, and especially those of Val Lu- 
cerna, to come into the bosom of the church, is one of the 
first state papers which indicate a departure from the mild 
and tolerant principles on which the house of Savoy had 
hitherto acted. But the sanguinary torrent rolled through 
these valleys, without forcing any of the inhabitants into 
the arms of Rome. Some subsequent edicts of the dukes 
of Savoy, speak of their Valdensian subjects, not | ag 
obnoxious appellation of heretics, but under the gentle an 
more courteous term of Rexicronists, and call them 
‘men of the valleys,” “ beloved and faithful vassals,” whom 


1 In the middle of the Sixteenth century several changes were effected in the government of the Valdensian church, The Seer 
authority rests with ecclesiastical officers called the Table, consisting of the moderator, the moderator-adjoint, and the secretary, assis 


hy two lay members, 
moderator presides at ordinations, 
? * Eslagistan Regidors del Poble, et Preires en lors Officis.” 


These are elected by the Synod, which is held every five years, in the presence of a royal commissioner. € 
Pastors are nominated by parishes, 


subject to the approbation of the Table, and confirmation of Synod. 


See Morland’s Churches of Piedmont, p. 74. 


r . 5 5 ° ner 
* The episcopal form of church government was retained by many other separatists from Rome, in Italy and Germany. See Reine 


and Stephen de Borbone. 


5 This and the document next quoted are published in tne works o 


© Printed in the works of Morland and Leger. 


* See Pref. Ricchini ad Monetam, p. xvi. 
f Morland and Leger. 
7 Raccolta degl’ Editti del Piemonte, p. I. 


8 Those of 1499 and 1509 
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ty recognised as privileged persons, entitled to immuni- 
“ and franchises, by virtue of ancient stipulations.! 
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least, which nothing but the importunity and the misrepre- Valdenses. 
sentations of the Romish hierarchy, could induce their sove- ——~—»” 


State policy, disputes with France, and the necessity of 
ciciliating the borderers, when a band of gallant soldiers 
ys required for the defence of the frontier, often opcrated 
jrtheir favour, in the moment of danger ; and even at 
tes when the sovercigns of the principality consented to 
t ir destruction, the lords of the soil became their advo- 
cas, Thus, in the year 1553, when the havoc which was 
nde among the nonconformists of Provence and Dau- 

-né, reached the valleys of Piedmont, it would have been 
nre fatal, had not Blanche, countess of Lucerna,? inter- 
ped in behalf of her dependents. 

n 1560, the dark cloud which had long been gathering 
orthe mountain church, burst upon it with all its fury; 
a| never did the majesty of truth and innocence stand out 
nre brightly to view, than during the tempests of perse- 
cion, which raged at intervals for the next hundred years 
al more. 

[he subalpine communities, which had been placcd un- 
d papal interdicts, saw themselves exposed to the hostile 
pver of the French king on one side, and to that of the 
d:e of Savoy on the other. They were commanded by 
ects to banish their ministers and schoolmasters, to ab- 
sn from the exercise of their own forms of worship, and 
t attend the services of the Romish church. They re- 
fied, and orders for confiscation, imprisonment, and death, 
ve launched against them. Hundreds perished on the 
s fold, or at the stake; and the villages swarmed with 
I zands, who, under the name of officers of justice, plun- 
ded the wretched inhabitants, and haled them to prisop, 
vil the dungeons were choked with victims. 

fhe population of the valleys still remaining faithful to 
t religion of their forefathers, the sword was openly un- 
s athed, and the scabbard thrown away. An armed force, 
camanded by a chief whose name was in terrible con- 
tst with his character, the Count de la Trinité, poured 
i) the proscribed territory. But a spirit stronger than 
t sword upheld the Valdenses, and an arm more powerful 
tn that which assailed them, fought on their side. The 
wages near the plains were deserted, the women, the chil- 
cu, the feeble, and the agcd, were sent for refuge to the 
Vghts of the mountains, to the rocks and to the forests. 
lery man and boy Who could handle a weapon, planted 
l self against the invaders, and a successful guerilla war- 
{2 was carried on by small brigades of pcasants, against 
t veteran troops who were let loose upon them. Greater 
¢oloits, and instances of more enduring fortitude, were 
Tver recounted, than those which have immortalized the 
Vistance offered by the Valdenses to their oppressors. It 
lst however suffice to say, that the history of the Val- 
thises, from the year 1560 to the close of the eightcenth 
(itury, is a narrative of sanguinary struggles for existence, 
vh very few intervals of repose. 
ie the churches of the valleys had an intermission of suf- 

ing under one reign, they were driven to desperation in 
‘ther. The years 1566, 1573, 1581, 1583, and the pe- 
1d between 1591 and 1594, arc memorable as dates of re- 

‘ous and civil conflict. 

{n 1595, the duke of Savoy smiled upon his Protestant 
“yects ; in 1596 and 1597 he persecuted them. From 
1J2 to 1620, a series of edicts, some threatening, and 
“ers indulgent, kept the Valdenses in a state of perpetual 
‘pense and agitation; but the tenor of the most alarming 
(these. which confined them within certain limits, proves 
lit they had rights and privileges, within those limits at 


Raccolta degl Editti di Savoia e del Piedmonte. 
“Mes, Hist. Eccles. des Vaud. p. 567. 


See Gil 


ly’s Waldensian Researches, p. 555. 


reigns reluctantly to violate. 

Of the twenty years that followed, almost all were distin- 
guished by some act of cruelty or oppression. In 1640, 4 the 
appointment of an English cnvoy at the court of Turin, and 
his occasional residence at La Tour, the principal village 
of the Valdenscs, shed a ray of transient sunshine over this 
afflicted people; but this was shortly followed by a hurricane 
of persecution similar to that of 1560, and unutterable atro- 
cities were comniitted by the soldiery employed to enforce 
the destroying cdict of 1655. That year would have scen 
the last of the Valdenses, had not all the Protestant powers 
of Europe interposed, especially England, whose supreme 
ruler, Oliver Cromwell, under the influence of Milton, be- 
came their protector. 

In 1686, Victor Amadeus, the young duke of Savoy, in- 
stigated by the courts of France and Rome, and ambitious 
of succeeding where his ancestors had failed, sent an over- 
whelming body of troops into the valleys of Lucerna, Pe- 
rosa, and San Martino, to compcl the inhabitants to go to 
mass. During three years and a half, the exercise of the 
ancient religion of the Valdenses had to all appearance 
ceased in Picdmont. Those who would not conform were 
obliged to flee for their lives. But the return of eight hun- 
dred Valdensian exiles in 1689,5 who marched from the 
borders of the lake of Geneva to their native mountains, for 
the recovery of their rights, was signalised by incidents un 
surpassed in the history of providential and romantic events, 
and was crowncd with success. At this critical juncture, a 
quarrel arose between the king of France and Victor Ama- 
deus, which induced the latter to take this heroic band and 
the scattered remnant of his Protestant subjects into fa- 
vour. ‘ Hitherto,” said he, “‘ we have been enemies, but 
from henceforth we must be friends; others are to blame 
more than myself for the evils you have suffered.” This 
happy turn in thcir affairs was followed by treaties between 
the English and Piedmontese governments, in the reigns of 
William the Third and Queen Anne, articles of which were 
meant to secure to the Valdenses the undisturbed exercise 
of their religion within certain territorial limits.6 From that 
period to the present, Great Britain has been einpowered, 
by virtue of solemn compacts, to interpose for their pro- 
tection, and their churches ought to have had rest. 

But the wrongs of the Valdenses were not yet at an end, 
and their sovereigns, under their new title of kings of Sar- 
dinia, forgot to be generous and just. Again and again 
these sufferers have had to contend not only against petty 
injuries and harassing grievances, but also against absolute 
oppression. By an act of open violence, the valley of Pra- 
gela was dragooned into conformity with Rome, in the year 
1727, on the diplomatic pretence, that this region was not 
included in the articles of treaty which secured toleration 
within defined boundaries. The English ambassador at 
Turin remonstrated, and urged the sacred engagements 
which guaranteed toleration and safety to the Protestants 
of Piedmont, but he was not properly supported by his go- 
vernment at home, and the objects of his sympathy cried 
for redress in vain.’ 

During the French empire of Napoleon, when the iron 
crown of Italy was placed on the head of the Corsican, the 
Valdenses enjoyed cqual rights and privileges in common 
with the rest of their countrynien. But, at the restoration 
of the house of Savoy to the kingdom of Sardinia, four days 
after the king had taken possession of his palace at Turin, 
they were replaced under their former disabilities, and bare 


? Gilles, p. 39. 3 See Raccolta degl’ Editti. 


| Sce Rentrée glorieuse des Vaudois, par H. Arnaud, and Translation by H. D. Acland. 


See the Correspondence of Mr Hedges with the duke of Newcastle, published in Dr Gilly's Waldensian Researches, pp. 539, 540. 


Valdenses. toleration only was conceded to them. 
~~ prince acknowledged, on more occasions than one, “ the 
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The restored 


constant and distinguished proof which the Valdenses had 
ever given to his predecessors of attachment and fidelity ;” 
and: bore this testimony to their merit: “I know I have 
faithful subjects in the Vaudois; they will never dishonour 
their character-’ But still hc listened to evil counsel, and 
the yoke was again placed upon their necks. And evil coun- 
sellors still prevail. In 1832, the measures adopted against 
the Valdenses were so threatening, that the British parlia- 
ment took up their cause ; and extracts of thc treaties be- 
tween Great Britain and the dukes of Savoy and kings of 
Sardinia, were ordered by the House of Commons to be 
printed, on the motion of Sir R. Inglis, with the correspon- 
dence of the British minister at Turin, relative to the treat- 
ment of the Protestants in Piedmont in 17272 

The reigning king of Sardinia, Charles Albert, is dispos- 
ed to shew them kindness, and to place them on a level 
with his other subjects. He has proved this by number- 
less acts of favour; but the tiara and the mitre are too 
strong for the crown in Piedmont; and the baneful infin- 
ence of the papal authority, so late as September 1837, 
wrung from the reluctant king two articles in the new code 
of Sardinia, by which the intolerant edicts of the 16th and 
17th centuries? are renewed, and may be put in force as 
soon as the Roman hierarchy shall feel itself strong enough 
to do so. In the meantime, another engine is employed 
against the hapless Valdenses. The rich order of St 
Maurice and St Lazarus has contributed 238,617 francs, 
(L.9544) and an income of 17,000 francs (L.680) a-year, 
towards the establishment of a fraternity of missionary 
priests at La Tour, whose business it will be to make pro- 
selytes from among the descendants of a race which has 
never yet swerved from its faith, but which will now be 
exposed more than ever, to the threats and artifices of an 
adversary who knows well how to turn opportunities to ad- 
vantage. 

The Protestants of England have not been inattentive to 
the condition of their brethren in the valleys of Piedmont. 
Public collections have on several occasions been made 
throughout the kingdom; and the Society for the Propa- 
gation of the Gospel in Foreign Parts is the trustee of 
considerable funds raised in their behalf. A committee 
in London, consisting of the archbishop of Canterbury, seve- 
ral bishops, and other persons of distinction, has also been 
employing contributions in aid of the clergy, hospitals, and 
schools of the Valdenses, and watching over their interests 
since the year 1825. 

The difficulties with which the Valdenses have now to 
contend are, poverty, and reduced numbers, being confin- 
ed to limits which do not produce subsistence for more 
than a very limited population. They also labour under the 
disadvantage of having to learn three languages before they 
can receive competent instruction. Their national language 
is Italian; their vernacular tongue is a provincial dialect, 
peculiar to their district; and the language of instruction 
is French, because in that only they can obtain books of de- 
votion used by Protestants. 

If the government of Great Britain should cease to ex- 


_ | Avery able pamphlet was published in 1829, by Count Ferdinand dal Pozzo, late Maitre des Requetes, and First President of the) 
imperial Court of Genoa, entitled “‘ The complete Emancipation of the Vaudois advocated.” 
treaty of Paris, May 31, 1814, the Valdenses were put in possession of all the rights acquired by the inhabitants of Piedmont under (he) 
French dominion, and that, in violation of these rights, there are no Protestants now in Europe, in so low and degraded a positidl | 


they. 


. See Orders of the House of Commons, 15th May 1832, and Returns to an Address to his Majesty, dated 24th January 1832. 
These, Ist, prohibit the Valdenses from acquiring landed property beyond certain limits, and from exercising certain profess! 
forbid them to make proselytes themselves, or to offer any opposition to the conversion of Protestants by Roman Catholics ; 3d. prev" 
their reclaiming their own children, when they have been taken into Roman catholic hospices or convents ; 4th, probibit the augmentat? 
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ercise its good offices at the court of Turin, in behalf of 
the Protestants of Piedmont; or, if the people of Gr n 
Britain should become indifferent to the moral and spiritual 
wants of this impoverished community, the religious libe 
ties of the Valdenses will be no more, and the lamp of Ae 
little mountain-church will be extinguished for ever, : 
Since this article went to press, some additional infoy. | 
mation on the sacred literature and religious prospects ot | 
this intcresting community has transpired. ‘Their liber. | 
ties have been further threatened by three intimations, | 
which strike at the very root of their Christian privi- | 
leges. The first is an article of the code promulgated 
| 

q 


at Turin, which forbids the printing of manuscripts, for} | 
their use, in other countries, unless they shall have ire | 
viously passed the censorship at Turin. This will have 
the effect of cutting off the future supply of religious books | 
and tracts, because the board of censors is composed en. _ 
tirely of Roman Catholics. The second is an order pub. _ | 
lished in the Turin Gazette of 27th December 1840, to this | __ 
effect :—“ By decree of the holy congregation of Rome 
the New Testament of our Lord Jesus Christ, translated 1 
into the Piedmontese language, is condemned and prohi- | 
bited.” This prohibition, made at the instigation of Rome, | 
appears seven years after the book had passed the censor. | 
ship, and had been introduced by legal permission into the | 
Protestant valleys of Piedmont. The third isa message 
sent to the Valdensian moderator, by the president of re- 
vision at Turin, demanding by what authority the College} 
of the Holy Trinity at La Tour has a library of books!! | 
The other intelligence is of a more pleasing nature, viz, | 
the existence of three copies of the ancient Valdensian ver: | 
sion of the New Testament. It was feared that all the| 
manuscripts of this valuable and vernacular translation had | 
perished, but some recent inquiries made by the Rev. Dr. 
Gilly have led to the announcement that three at least re- | 
main. In the public library of Grenoble, the Codex No.| 
488, is a relic of the thirteenth century. It is a manuscript 
on vellum, a small 4to, containing, in the following order, | 
the four Gospels, the Epistles of St. Paul, St. James, St.) 
Peter, St. John, and St. Jude, the Acts of the Apostles, the 
Apocalypse, the Proverbs of Solomon, Ecclesiastes, Wis- 
dom, Ecclesiasticus, and the Song of Solomon ; all in the} 
Piedmontano-Provencal dialect of the Valdenses. 
In the library of Trinity College, Dublin, a transcriptal| 
the same version, on parchment, is preserved, which is said | 
to have been written in 1522. In the public library 0 
Ziirich, there is also to be seen a copy of an ancient Val 
densian translation of the New Testament, which differs in 
some degree from the two above-mentioned, but is be 
lieved to have been written between the years 1350 and) 
1400. This manuscript is thus described :—* Codex MS} 
Novi Testamenti Valdensis, C. 4§2 chartaus, seeculi xiv) 
forme: 12. nunc constans foliis DIII.” (DF) | 
VALDEPENNAS, a town of Spain, in the province a | 
La Mancha and the partido of Ciudad Real, of which | 
partido it is the capital. It is surrounded with walls, is ¥ 
built, having a college, three churches, nine monaster'e | 
and five hospitals, with about 9000 inhabitants. Tt has some | 
manufactures of gloves and woollen goods, and some ! | 


| 
In this the author maintains, that by 


| 
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nies, and 1s celebrated for the wine which bears its name. 
[taste and colour it resembles the best of the Burgandy 
xe. In former times, a portion of it was always en- 
gied for the table of the king; but very little of it finds 
itway to other countries, from the want of casks to con- 
tit; and from being conveyed in goats’ skins it ac- 
-res a disagreeable flavour. Good wheat is produced in 
: neighbourhood. The town is about eighty miles 
sth-east from Toledo, and one hundred and ten south of 
Madrid. . 
TALDO, or Watpo, Peter, frequently described as 
t| Lyonese reformer of the twelfth century, appears 
jy;ontemporary documents under the appellation of Valdés. 
ji he earliest existing documents he is called Valdés (by W. 
Npes,) and Valdestus (by the Chronicler of Laon), Valde- 
sv’, Valdius, Valdensis, Waldius,and Waldensis. Unless he 
dived his name from some locality, Valdés or Valdo was 
bh. right appellation. The latter is of very common occur- 
rece in Gallic and Germanic documents, from the ninth 
t¢he twelfth century, and W is the Germano-Burgundian 
sling. It is uncertain why or where he was first named 
Fer. His prenomen Petrus occurs, we believe for 
tk first time, in a Latin book of Peter de Polichdorf, 
w ten during the last half of the fourteenth century. 
panic tary history is silent as to th 
Jontemporary and documentary history is silent as to the 
pie and date of Valdo’s birth, and the events of his earlier 
dis; but tradition states that he was born in a place 
wh, by some, has been called Vaud, Vaux, Vaudram; by 
otors Walden and Val-Grant. There is still a village near 
Lin called Vaux, and another in the mountain region, 
bi ween wei Dauphiné and ‘oot fae, oe de 
Rne. The first authentic mention of the Gallic reformer 
ayears inthe Chronicle of Laon, under the year 1173. 
F is there introduced to our notice as a citizen of Lyon, 
w, having amassed considerable wealth by usurious prac- 
tis, had his conscience alarmed in a very remarkable 
miner. One Sunday, in the year 1173, hearing a Trou- 
brour in the streets of the city, reciting passages from the 
It naunt called the “ Life of Alexis,” Valdo invited him 
oe and listened with earnest attention to the whole of 
t! poem. Alexis, as the legend tclls us, was a saint of 
| e\nent piety, who was so dead to all the attractions of this 
| 7 “! that he fled from the house of a wealthy father, and 
| le/his young bride on the day of his marriage, to devote 
| lnself to a life of poverty and mortification. After seven- 
ter years of self-imposed exile, he returned to the paternal 
poy character of a mendicant, and for many years 
reived daily relief at his father’s door, without making 
hiself known. At his death a written paper revealcd his 
Stet. Thenarrative made a deep impression on the mind 
otaldo, ms a the Troubadour! failed not to take ad- 
y, age. Moved by the scrious discourse of his guest, 
i Went the next morning to unburthen his mind to a 
P¥st of great reputation in the city, and consulted him as 
teshat he should do for the attainment of Christian per- 
feion. “If thou wouldest be perfect,” was the answer, 
‘0, sell all thou hast, and give to the poor.” Valdo re- 
sted to obey the injunction to the very letter. He con- 
ft his property into money; he placed his two daugh- 
t un the convent of Fontevrault;? he distributed largely 
“1e poor; he fed all who came to him three days in the 
Wks and on the festival of the assumption of the Virgin 
y; he publicly proclaimed his intention of abandoning 


‘uctors, 
| i 
“he houses of the Citizens. 


we Poitou. 
‘h bas been Severely attacked by Bayle. 
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|. In those days, many of the jongleurs and wandering troubadours often combined the several characters of pedlars, poets. and religious 
They were a privileged order, whose larp, and song, and news, obtained for them admission into the castles of the barons, 
feel; They would ofteitimes begin by diverting their hearers, and, after touching some string which roused de- 
: eelings, they would launch into sacred subjects, produce transcripts of Scripture, and converse on the deepest points of sacred truth, 
A fraternity, called “ The Poor of Christ,” was settled here in 1103, under the government of a woman ; an institution 
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the service of mammon for that of God, and invited his Valdo. 
fellow-citizens to follow his example. Tis wife, alarmed \—~ 


by these proceedings, implored the archbishop of Lyon to 
check the imprudent zeal of her husband, and that prelate 
and his suffragan, the bishop of Bourg-en-Bresse, gave Valdo 
some advice upon the occasion. Nothing however could 
damp his ardour; he persevercd in his system of self-denial, 
and gained over a number of followers, who imitated his cx- 
ample, by embracing voluntary poverty, and by minister- 
ing bountifully to the wants of the poor. 

A severe famine, which desolated the whole of Gaul at 
this time, gave them full opportunities of exercising the 
virtue of almsgiving, and they did so to the very utmost. 
Forming themselves into a fraternity, under the name of 
“ Poor Men of Lyon,” Valdo and his disciples at first made 
themselves conspicuous, by the sanctity of their lives 
only, but they soon began to attract further notice, by re- 
buking the rapaciousness and corrupt manners of the 
ecclesiastical and monkish orders. Here indecd was am- 
ple room for complaint : the ignorance and profligacy of the 
clergy, with some few bright cxccptions, were the scandal 
of the church; and we require not the evidence of her ad- 
versaries—that of churchmen is quite suflicient—to estab- 
lish this fact. It was a long course of wickedness in high 
places, and inefficiency on the part of those who called 
themsclves the successors of the apostles, and the lawfully 
appointed ministers of Christ, which preparcd the way for 
such a work as Valdo had to perform. But though he was 
one of the most eminent of carly rcformers, he was not the 
first to rouse Christendom from her unholy slumbers, and 
to say to those who slept, “ awake!” Even before the 
scenes at Orleans in 1017, described by Glabcr, voices had 
been heard, almost simultaneously, from Germany, France, 
and Italy, protesting against ecclesiastical corruptions; and 
we have the testimony of Bernard of Clairvaux, Peter of 
Clugny, and Evervinus of Cologne, who flourished between 
1120 and 1150, to prove that, in that age, zcalous and ho- 
ly men were to be found, who declaimcd against the vices 
and errors of the clergy, and proposed schemes of reforma- 
tion. 

By degrees, Valdo and the Poor Men of Lyon took up 
on themselves to exhort and to admonish, in fact to preach 
both in public and private. “Cceperunt paulatim,” says 
the Chronicle of Laon, “ tam publicis quam privatis admo- 
nitionibus sua et aliena culpare peccata.” This was no 
slight mattcr of exasperation to a powcrful body of men, 
whose priesthood was disgraced by priestcraft; but another 
proceeding of the reformer called forth their fiercest ani- 
mosity. Valdo employed his time and propcrty on one of 
the most useful and sacred objects to which a Christian 
could dedicate himself, the translation and circulation of 
Scripture in the vernacular tongue of the country, and for 
this he has never been forgiven by the successors of Hil- 
debrand. ‘To lock up Scripture, or to refuse the frce use 
of it, was one of the novelties of an imperious and jealous 
church, and a disproof of the infallibility of popes and 
councils. In 841, the third council of Tours decreed, in its 
seventh canon, that bishops should promote scriptural in- 
struction by translations of certain homilies and psalms in 
the vulgar tongue, “ in rusticam Romanam linguam aut 
Theotiscam.” In the twelfth and thirteenth centurics, a 
new light broke in upon Christian hicrarchs, or they began 
to prefcr darkness to light, and it was forbidden by coun- 
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Valdo. ils to turn Scripture into vernacular languages for the use 


or, =» of the people. 


The manner in which Valdo set about his 
work, attcsts the soundness of his judgment, as well as the 
devotedness of his zeal. In the first place, he obtained the 
assistance of three eminent scholars, who had a critical ac- 
quaintance with the sacred writings; Bernard of Ydros, 
who was afterwards held in great estimation by the Domi- 
nican order; Stephen of Ansa or Empsa, enlinent as a gram- 
marian and linguist, who was promoted in course of time 
to a benefice in the city of Lyon;! and John of Lugio,? a 
biblical scholar of high reputation, who became the head of 
a religious congregation in Lombardy. The latter was the 
only one of the three who remained faithful to the cause of 
Vaido, and the silence of the two former, after they dcsert- 
ed him, as to any spots in his moral character, is a strong 
attestation in his favour. Stephen translated into the 
Gallo-Provencal language, John examined authorities and 
corrected the translations, and Bernard transcribed the 
version so prepared for the use of the copyists, who were 
to multiply copies for general circulation. But not satis- 
fied with these mcans for procuring correct translations of 
the Bible, Valdo also collected sentences of the ancient 
fathers, particularly of Ambrose, Augustin, Gregory, and 
Jerome,? in illustration of the books of Scripture, of which 
copies were to be made; and these, too, he put in circula- 
tion to serve as notes or conmments for the help of his Scrip- 
ture readers. This being done, the master and his disciples 
committed many passages of Scripture to memory, and thus 
armed with the word of God, they went forth into the 
streets and the houses of Lyon, and into the villages of the 
neighbourhood, and delivered the gospel message with so 
much ardour and success, as largely to increase the number 
ot their adherents. In some few places the churches were 
open to them by consent of the secular clergy; and whiere 
they could not have access to the sanctuaries, they preach- 
ed and expounded Scripture in the streets and highways. 
It is uncertain how many books of the Bible were transla- 
ted and circulated by the Lyonese Reformer, and the Poor 
Men of Lyons. Walter Mapes says, that the volume of 
Valdo which was presented to Pope Alexander, contained 
the text and a gloss of the &salms, and of many books of the 
Old and New Testament. Reiner leads us to believe, that the 
whole of the New Testament was circulated by them, in the 
vulgar tongue. Stephen de Borbone speaks only of many 
books of the Bible, without designating them. The effect 
produced by the gospel tidings, as they were delivered by 
these new expounders, was felt like an electric spark 
throughout the whole of the province and diocese of Lyon. 
The common people heard them gladly, for now, for the 
first time in their lives, they listened to preachers who 
spoke in the language of Scripture, and pointed to the sacred 
page, in confirmation of every doctrine which they urged. 
After persevering in this course for five years, Valdo 
found that the increasing enmity of the monks and clergy 
of Lyons had become dangerous to him. In 1178, he 
therefore took the bold and honest step of going to Rome, 
to make his views known to the sovereign pontiff Alexan- 
der III. and to request the papal sanction to his procced- 
ings.* In fact, he asked the pope to recognize his frater- 
nity of the “ Poor Men of Lyon” as an ecclesiastical order 
of authorised preachers, and licensed circulators of Scrip- 
ture. Never did the founder of a religious community ex- 
perience a better reception from prince or pontiff. The pope 
embraced Valdo, “ Valdcsium amplexatus est papa, ap- 


! Stephen de Borbone, apud Echart Scrip. Ordinis Proedicatorum, vol. i. p. 192. 


2 Reinerus de Cath. c. 6; and Polickdorf, c. |. 
4 Chronicle of Laon. See Bouquet, vol. xiii. p. 680. 


ui From all we can collect, this was not done until after very mature deliberation and consultation with religious perso 
tries, whose eyes had been opened to the corruptions of the Latin church. 


that Valdo «“ordinem habuit ab universitate fratrum suorum,” and 
neta contra Valdenses, lib. v. c. 1. 


probans votum quod fuerat voluntarize paupertatis, go 
says the faithful narrator whom we have before cited 
He approved of the order of the “ Poor Men of Lyon” 4 ] 
professors of voluntary poverty; but while he gave a 
a limited license as preachers, he forbade them to exercise 
it without the especial permission of the regular priesthood, | 
Up to this period the conduct of Valdo and his disciples 
had been irrcproachable even at Rome, or the pope would 
not have shown him such favour. In fact, all his proceed. 
ings hitherto had been strongly characteristic of one who | 
acted as a dutiful member of the holy Catholic church, | 
It was a church-legend which first made a serious impres. 
sion upon him; it was to a priest that he first went for | 
spiritual counsel, after his conscience had been awakened, 
The adviser whom he next consulted was a bishop; so 
closely did he observe the canon of Ignatius, “nihil sine 
episcopo.” He placed his daughters in a convent; an act | 
which savoured of the most rigid adherence to ecclesiasti- 
cal customs. The holy book on which the church builds | 
its faith was his constant study; and his chosen fellow-l- 
bourers in the work of transcribing and translating, were | 
members of the sacerdotal order. So blameless was his | 
career, and so conscious was he himself of the purity of his | 
motives, that he sought, as we have shewn, an interview | 
with him who was called the supreme Head of the Church, | 
and was received with indulgence and honour. The child- 
like submission and mcekness of this exemplary Christian 
were carried to such an extent, that for a time he obeyed | 
the pope, and forbore to preach, except on the terms im- | 
posed upon him. At length however his ardent zeal, 
sharpened by the opposition of the clergy, who hated the 
spirituality and fervour which condemned their own negli 
gence, could no longer be restrained, and he preached 
without their permission. He and his disciples were com-| 
manded by episcopal authority not to speak at all, nor| 
preach in the name of Jesus; they answered as Peter and| 
John had done before the council at Jerusalem. They 
were accused of a presumptuous usurpation of the apostolic | 
office, and were again admonished to be silent, on pain of t 
severest ecclesiastical censure. They however perseve ed | 
and from disobedience, says one of our historical witnesses | 
they fell into contumacy, and from contumacy, into tit) 
penalty of excommunication.® The fearful sentence, wh 
was meant to deprive them of all the ordinances ofreligion 
to exclude them from the church and the altar, to den'| 
baptism to their children, burial to their dead, marriage t 
their betrothed, and to banish them from Lyon, was pass) 
ed by John de Bellesmains, archbishop of Lyon, m 1s} 
Pope Lucius confirmed the excommunication in 118 
In the Lateran council of 1215, the same dread sente 
was again fulminated against all who should embrace th 
doctrines, or receive them into their houses. They ¥ 
driven ignominiously from their homes; and seeing 1070p) 
of producing a reformation in the bosom of the imperid') 
church, out of which they had been cast, or of being 
ceived back into it, without doing violence to tlicir cot) 
sciences, Valdo and his followers had no other alternat' | 
than to form themselves into a community, in which pe } 
sons, selected from their own body, were appointed to pe 
form the offices of religion, and administer the sacraments | 
Thus Valdo and the “ Poor Men,” or « Valdenses of Lys 
were not voluntary seceders from the dominant chure | 
but they were thrust out of her, and Rome, contrary | 
her usual policy, which is to turn enthusiasm to acco} 


3 See Moneta contra Valdenses, lib. v. ¢. We 
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;her own favour, if not in her own way, has to thank 
jself for a schism, which rent from her communion some 
cthe most devout Christians of France, and of several 
cier countries, in which the doctrines of the Lyonese re- 
f mers gradually found recipients. ‘ 

The “ Poor Men of Lyon,” exiled from their native city, 
find refuge in the secluded parts of Provence and Lom- 
t-dy, and were hospitably received there by persons who 
td kindred opinions. ‘The document, which states this, 
-nts to religious communities on each side of the Cottian 
/ps, to the territorial Waldenses of ecclesiastical history, 
vose situation providentiaily enabled them to maintain in 
sety opinions at variance with those of Rome. A re- 
nrkable passage in the authority which gives us this in- 
f mation, adds that the exiles imbibed the errors of these 
syalpine heretics, and became, when they mingled with 
tm, the most determined enemies of the church.! 

From this time the “ Poor Men of Lyon,” and the Val- 
dases (territorially so called) of the Cottian Alps, became 

xed up in ecclesiastical history, as if they were one and 

» same. But the former, after their exile from Lyon, 
vre never gathered together in any one district or pro- 
vce as a distinct people, but were scattered among the 
r ions; and those who embraced their tenets, sometimes ad- 
hed to them openly, sometimes secretly, but never in suffi- 
cnt numbers, or local strength, to constitnte a church. 
‘hen or where Valdo dicd, remains in obscurity, but his 
ine was given to almost every sect who protested against 
yal usurpation. 

A happier destiny was reserved for the subalpine Val- 
énses. They were the inhabitants of a mountain tract of 
cintry, where they constituted the majority of the popu- 
lion; and at this hour the remains of them form an estab- 
lied church, and a well known and intelligent religious 
(nmunity in a region of Piedmont. 

The persecutions which, for 200 years, swept Europe of 
é who were called Valdenscs, except in the subalpine 
tritories, were an outrage upon humanity, and have fixed 
é indelible stigma on the church of Rome. Her offend- 
¢ pride was satisfied with nothing short of death, when- 
cr she could cause it to be inflicted on those who dared 
ries her authority ; and Stephen de Borbone relates, 
hout a breath of compunction, that he was present when 
«hty of Valdo’s sect were condemned to the flames. 
.dericus the chronicler states the number to have been 
12, and speaks of it as a sacrifice of a sweet-smelling sa- 
Vir aeceptable to the Lord,—‘‘ Holocaustum placabile Do- 
110.” But with all the animosity of the early persecu- 
t's of Valdo and his disciples, they have not recorded one 
\ll authenticated accusation of immorality against them. 
lisa singular attestation to the moral and religious cha- 
iter of Valdo, that none of those calumnies, which were 
#erwards circulated by Roman catholic writers, werc ad- 
Vaeed agamst him during his lifetime. The chronicle 
iaon briefly mentions his disobedience in preaching 
— permission, and the ruin and scandal which it oc- 
(lone . 

Walter Mapes, who was present at Rome when Valdo 
‘yealed to the pope, indulges in a vein of irony against 
': Valdesii, who wanted to reform the church ; he ridicul- 
( them as a parcel of ‘ houseless,”? “ bare-footed,” “ indi- 
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gent,” and “illiterate idiots,” unworthy ofnotice; but utters Valdo. 
not a word against their morality. On the contrary, in one of = "= 


those unguarded expressions, which truth wrings from pre- 
judice, he admitted that they preserved the faith, and were 
ready to die for the sake of the Lord Jesus Christ. 

The earliest calumniator of “the Poor Men of Lyon,” 
Alanus insignis theologus, who inveighed with the utmost 
severity against them, said nothing worse of their founder, 
than that he presumed to preach without inspiration or 
litcrature, to call himself an apostle without a mission, and 
a teacher without learning.4 

Moneta,> who wrote a history of the Valdenses of Lyon, 
within half'a century after their first appearance, speaks of 
a certain man named Valdesius, from whom they de- 
rived their origin, without casting any stain upon his moral 
fame ; and though Moneta was an inquisitor, the bosom 
friend of Dominic, and condemned heretics to the flames, 
and wrote forty folio pages in defence of persecution, yet 
he admits that the Valdenses still respected the validity of 
Romish ordination, received the Old as well as the New 
Testament, and did not give reins to licentiousness. 

Peter, the monk of Vaux Sernay,® who wrote in 1217, 
and was clamorous for the total extinction of the Albi- 
genses by fire and sword, mentions the name of Waddius, 
the founder of a scct of heretics called Waldenses, with- 
cut a syllable of reproach; and states the principal errors 
of those schismatics to have been “an affected imitation of 
the apostles, refusal to take an oath, denial of the power of 
the magistrate to inflict the punishment of death, and pre- 
suming, because they were sandal-wearers,7 to celebrate 
the Eucharist without episcopal ordination.” 

Reiner,® whose work bears the date of 1250, has no 
charge to bring against Valdo, and no other against his 
fotiowers than their separation from, and hostility to, the 
church of Rome, their use of Scripture in the vulgar 
tongue, and the estimation in which they held those of 
their sect who embraced a life of poverty, and believed in 
justification by faith. We may therefore consider that all 
the licentious tales which have been told at the expense 
of Valdo and his disciples, were the invention of after times. 
That individuals among them may have broached some 
extravagant and fanatical dogmas, is not improbable; but 
we have no contemporary evidence in proof of their hav- 
ing departed from the strictest rules of moral and reli- 
gious purity, or of their having been guilty of any other 
than the unpardonable offence of disobeying a spiritual 
authority, which had become as tyrannical in the exercise 
of its power, as it was remiss in the discharge of the sacred 
trusts committed to it. “The worst that can be said of 
them,” said the inquisitor Reiner, whose business it. was 
to accuse and hunt them down, “is, that they detest the 
Roman church.” (D. F.) 

VALENCE, an arrondissement in the department of the 
Drome, in the south-east of France. It is thirty-five and 
a-half square miles in extent, is divided into ten cantons, 
distributed into 101 communes, and in 1836 contained 
138,546 inhabitants. The capital of the same name stands 
on the left bank of the Rhone, is surrounded with walls, and 
has an ancient castle, in which pope Pins the sixth died 
in 1799. In 1836 it contained 10,967 inhabitants. They 
carry on cotton manufactories on a large scale, and make 


| Ydiotas, illiteratos, ineptos. Hii certa nusquam habent domicilia, bini et bini circumennt: nudi pedes, laneis induti, habentes 


(nia sihi eo 


mMmunia tanquam Apostoli, nudi nudum Christum sequentes.” 


See Gualt. Map. MS. Bod. 


* Sunt certe temporibus nostris licet a nobis damnati et derisi, qui fidem servare velint et si ponantur ad rationem ut dudum, ponant 


Mas stiaS pro pastore suo Domino Jesu.” 


Ibid. 


| Liber seeundus Alani insig. Theol. contra Vald. p. 175. edit. Par. 1612. 
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Oueta contra Valdenses, lib. v. 


Ne Greek ritnalists inform us that the sandal was a mark of sacerdotal dignity. 
Nabatati and Sabatati applied to the followers of Valdo. The term is derived from sabot, a sandal. 


6 Petri Monachi Hist. Albig., p. 8. edit. Trever. 1615. 


Some very curious mistakes have occurred from the 


“merus de Sectis Antiq. Her. c. 4,5. Bibliotheca Putrum, vol. iv. 
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Valencia. gloves and silk hoes, and trade extensively in wine. Lat. 
—\—— 44. 55. 59. Long. 4. 47. 20. W. 


VALENCIA, a province, or, as it is called from its an- 
cient title, a kingdom of Spain. It extends over 643 square 
leagues, and its population amounts to 825,059 souls, being 
the most densely peopled part of the peninsula. It appears 
by authentic data taken in the year 1808, that in the course 
of forty years prior to that date, the population had been 
doubled. Valencia is bounded on the north by Cataloniaand 
part of Aragon, on the west by New Castile, on the south 
by Murcia, and on the east by the Mediterranean sea. Al- 
though, like the rest of Spain, Valencia is a mountainous 
country, so that two-thirds of it may be considered.as deso- 
late elevations, yet the rest of the province consists of level 
and beautiful valleys, covered with exquisite fruits, and 
other productions of a most valuable kind, as silk, rice, 
hemp, flax, and grain. It does not, however, raise wheat 
sufficient for its own consumption. Alicant is the most 
considerable trading port in Valencia. It is in the form of 
a half-moon on the shores of the sea. From this port 
the principal productions of the province are shipped for 
the different foreign markets. Notwithstanding the ferti- 
lity of the soil, and the assiduous care exercised on the 
cultivation of it, the peasantry are in a state of poverty. 
Most of the lands are either the property of the corpora- 
tions, or of nobles who hold them under the strict entail 
denominated mayorazo. These let them to tenants, and 
they again to sub-tenants; by which process the rent is 
raised to a rate that impoverishes the actual cultivators. 
The climate of this province on the sea-shore is by no 
means healthy, but at a little distance from the coast, 
where it is gently elevated, it is very favourable to longe- 
vity; and even on the coast they have been less severely 
visited by epidemic fevers than in the provinces of An- 
dalusia andMurcia. 

VALENCIA, a city of Spain, the capital of the province or 
kingdom of the same name. It is situated on the river 
Turia, which is not navigable, but is principally beneficial by 
its being adapted to the purposes of irrigation. It has how- 
ever six spacious bridges over it, though at some seasons it 
is fordable. The city is about two miles from the sea, where 
the fortress of Graco is built to protect the landing, and a 
mole is projected, which, when accomplished, will be of 
vast advantage. The city is large, and nearly forms a cir- 
cle. It has lofty walls of ancient construction, with some of 
the towers of the same date still standing. The streets are 
narrow and crooked, and almost destitute of pavement, and 
the whole place is very filthy. 

Valencia is the seat of an archbishop; and the cathedral 
is endowed with an enormous revenue, great part of which 
is expended in the erection of religious edifices. The ca- 
thedral is a very large Gothic pile of building, but with a 
mixture of more modern taste, and has not much to re- 
commend it; but the entrance is adorned in a most pro- 
fuse manner, and contains some very good pictures. The 
other cliurches and convents are very numerous, and no city, 
even in Spain, has a greater proportion of ecclesiastics. The 
lorza or exchange is the best of the secular buildings. It is 
of the date of the fifteenth century, when architectural taste 
in Spain was at its zenith. 

The city abounds with Roman antiquities; but the Moors, 
fromhaving been early dispossessed of this province, have left 
behind them much fewer of their best remains than in those 
provinces which they held toa later period, when their man- 
ners had become more refined, and their means of erecting 
durable edifices more extensive. . 

The principal manufacture of this city is that of silk in 
all its various branches. It employs about 25,000 persons, 
and the silk annually used amounts to about 900,000 pounds. 
Sometimes the produce of silk is insufficient for the supply 
of all the looms, in which case many of the poor are unem- 
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ployed, and to remedy this, a decree is in force, preventing 
the exportation of raw silk. The inhabitants of Valeno: 
amount to about 160,000, of whom 100,000 are within the 
walls, and the rest in the extensive suburbs, where ¢), 
working people employed in the silk manufactory reside, 
Valencia contains a university, two public libraries, ‘ 
seminary for youths of noble families, and several print an 
offices. Lat. 39. 29. Long. 0. 24. W. es | 
VALENCIENNES, a strongly fortified city of France, 
in the department of the North, and the arrondissement of 
Douay. It stands on the river Scheldt, where the Rhonelle 
falls into that stream. It has a powerful citadel and deep | 
trenches. After a brave defence, it was captured by the duke | 
of York in 1793. It is a place of great manufacturing jn. 
dustry. The city is ill built, with narrow and crooked streets, 
and in 1836 contained 18,953 inhabitants. Lat. 50.2], 
Long. 3. 25. E. 
VALENTINIANS, a sect of Christian heretics, who | 
sprung up in the second century, and were’so called from | 
their leader Valentinus. The Valentinians were only a | 
branch of the Gnostics, who realised or personified the | 
Platonic ideas concerning the Deity, whom they called | 
See Fraccus. 


Pleroma or Plenitude. 
VALERIUS FLACCUS, Carus. | 
VALERIUS MAXIMUS, a Latin writer of the age of | 
Tiberius. His prenomen is by some supposed to have been | 
Publius, by others Marcus. We learn from different pas. | 
sages of his own work, that he served in Asia with Sextus | 
Pompeius, and returned to Rome after the death of Seja- | 
nus, or towards the end of the reign of Tiberius. This | 
S. Pompeius was consul during the year when Augustus | 
died. The work of Valerius, “ Dictorum Factorumgue | 
memorabilium libri novem,” he inscribed to the snecessor | 
of that emperor. It is valuable, not from any peculiar ele- 
gance of diction, but for its copions and variegated collec- 
tion of ancient anecdotes of public and private life. Ac-| 
cording to the opinion of some critics, his composition has 
not descended to our times in its original form, but-asitwas | 
reduced to an epitome, either by Julius Paris, or by Janua- 
rius Nepotianus. It is however far from being certain tha 
his work was remodelled. See Vossius de Historicis Lat 
nis, p. 123, and Fabricii Bibliotheca Latina, tom. ii. p. 40. 
edit. Ernesti. 
The earliest edition of Valerius Maximus is supposed to 
have been printed at Strasburg by Mentelin. _It isa folio 
volume without date, but conjectured to be at least as eatly 
as the year 1470. An edition which appeared soon after 
this period, has very frequently been described as the first 
It was printed by P.Schoefter de Gernshem, Mogunt. 147 
fol. And the same year produced an edition by V.de Spira 
Venet. 1471, fol. After some intermediate editions, othe 
two proceeded from the press of Aldus, Venet. 1502, 1514 
8vo. Many editions afterwards appeared, several with ar 
notations by Pighius, and a few with brief notes by Lipsius 
Among the early impressions, we may specify that whict 
contains the annotations of Pighius and Colerus, Franc! 
1627, 8vu. A very elaborate and valuable edition, accom 
panied with a great body of notes, was at length pubusiet 
by Torrenius, Leida, 1726, 4to. Several other editio 
have more recently appeared ; and among these we 
venture to recommend that of: Kapp, Lipsize, 1782; 890. 
VALERY, Sr, a sea-port of France, in the departmet!| 
of the Lower Seine, and the arrondissement of Yvetot. UI) 
the English channel it has a good tide-harbour, from whict| 
the herring and other fisheries are extensively carried 0! | 
and where many ships are built. Lat. 49. 52. 12. Lang 
4. 35.20. The inhabitants in 1836 amounted to 5328 al 
VALET, a French term, used as a common nai a 
domestic men-servants. i 
VALETTA, La, the capital of the island of Ma | 
situated on the east.side of the island, in 14° 30 E. ™) 
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j. a1) 362 53’ N. lat. It was founded in 1566 by the cele- 
psted grandmaster of the same name, and received muni- 
gent contributions from the pope, and from the kings of 
yin, France, and Portugal, and it is now one of the 
fist towns in Europe. It consists of five parts, La Va- 
lea or Citta Nuova, Citta Vittoriosa, Senleya or the isle 
o{st. Michael, Barmola, and Cottonera. The situation 
of he town is beautiful, the streets are regular, and well 
peed with lava. The public buildings and private houses 
ar of a very superior order ; they are built of stone, 
wi flat or terraced roofs. Water is supplied by means of 
ai aqueduct seventeen thousand | yards long, conveying 
fi -eightgallons per minute. The city containsabove twenty 
cl rchesygreat and small, besides the cathedral. The princi- 
.odifices are the cathedral, the palace of the grandmasters, 
th lodges of the different languages, the conservatory, the 
wversity, the treasury, the palace of justice, the hospital, 
th Monte di Pieta, the barracks, the theatre, and the ex- 
clige. These buildings are distinguished by the elegance 
ay clare! their architecture. The public library 
c¢tains about 100,000 volumes, and there is also an ex- 
| teive museum. The total population of the island in 
| 146, including the troops, amounted to 106,614, of which 
abt 40,000 resided in the capital. 

'ALLADOLID, one of the provinces into which the 
| kitdom of Leon in Spain is divided. It extends over 271 
scare leagues, and hasa population of 187,390 souls. It is 
si ated in a. country destitute of trees, except an occasional 
nture of fir woods in some of the more sandy soils. From 
big thus denuded of trees, it appears more barren than it 
ireality iss for it produces good crops of corn, especially of 

weat, when thc summer is moist, and on all those spots 
| wore either natural or artificial irrigation is practised; but 
li all the plains of Castile and Leon, it suffers most severely 
iniry seasons. ‘The canal of Castile runs through a portion 
o his department, and as it is designed for irrigation, as 
wil as for navigation, it is very beneficial as far as it ex 
tels;,and if.ever it should bc completed, so as to unite the 
tir Santander with the Ebro and the Douro, it will be of 
iwilculable advantage to the whole of Valladolid. 

7ALLADOLID, a city of Spain in the province of Leon, 
‘i the capital of a district of the same name. It is situ- 
a lona plain at the spot where the rivers Pisuerga and 
Eyuiva form a junction; and the waters of the latter, di- 
Ved into two branches, pass through a part of the city. 
Je country around it is not productive, but might be made 
hhly fertile by.a small cxpense in irrigation. The city 
Karge, and contains a population of about 30,000 souls. 
Te streets. are narrow and crooked, and exhibit signs of 
qd y, but the principal square.is very magnificent, and has 
May remains of that ancient grandeur which belonged to 
then this place was a royal residence, and the palace, 
ny hastening to ruin, was occupied by the court of Philip 
t Third. The convent of the Dominicans is a fine Go- 
tf: pile, and some other ecclesiastical edifices are both large 
a venerable; but the university, which was once flourish- 
1, is hastening to decay, and has very few students, and 
tise are constantly diminishing in number. Valladolid is 
Sated in Lat. 41. 42. 

YALOGNES, an arrondisement ef the department of 
| che in France. It extends over 406 square miles, and 
(obrehends seven cantons, which are divided into 118 
» ie with 95,950 inhabitants in 1836. The capital 
Ae. of the same namc, nine miles from the sea, on 
th anks of'the river Werderet. It is a place of manufac- 

ng industry, in which cloths called draps de Valognes, 
[yaar made. In 1836 it contained 1050 houses, 
0955 inhabitants. Near to it are the remains of an an- 
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cient city and an amphitheatre. 
1. 33. 45. W. 


VALLEGGIO, a city of Italy, in the delegation of Ve- Vanbrugb. 


rona, and under the Austrian government of Milan. It stands 
on the river Mincio, and contains 5350 inhabitants, chiefly 
employed in the culture of silk. Near to it is Borghetto 

ined in 1796, the Austrian army was defeated by loose 
parte. 

VALVE, in Hydraulics, Pneumatics, &c. is a kind of 
lid or cover ofa tube or vessel, so contrived as to open one 
way, but which, the more forcibly it is pressed the other 
way, the closer it shuts the aperture ; so that it either ad- 
mits the entrance of a fluid into the tube or vessel, and pre- 
vents its return ; or admits its escape, and prevents its re- 
entrance. 

VANBRUGH, Sm Joun, a very eminent dramatic 
writer, descended from a family originally of Ghent in Flan- 
ders. The persecution of the protestants by the duke of 
Alva drove his grandfather to London, where he established 
himself as a merchant. His son Giles went to reside in the 
city of Chester ; and there it is supposed that .he carried on 
the business of a sugar-baker. He is mentioned as one of 
those worthy citizens of Chester, who, although in commu- 
nion with the church of England, attended the week-day 
lectures of Matthew Henry, “ and always treated him with 
great and sincere respect.”' Whatever was his tradc, he 
became rich by it, and married the youngest daughter of Sir 
Dudley Carleton. By that lady he had eight sons, of whom 
John was the second. The precise period of his birth, 
though it probably happened soon after the Restoration, is 
not known; and we are also left to conjecture what may 
have been the variety and extent of his early studies. His 
father’s wealth, and the evidence of his own writings, would 
lead us to suppose that his education was not neglected. At 
an early age, he served as an ensign in the army, but after 
a short trial abandoned the military profession. What,Jed to 
this precipitate retirement does.not appear; but it is easy to 
imagine a thousand causes of disgust to a service, in which 
“ preferment goes by letter and affection.” Vanbrugh was 
a younger brother ; and being in all likelihood attracted to 
the protession of arms by no higher, motives than, a juvenile 
fondness for feathers and scarlet cloth,.which soon become 
objects of indifference to the silliest person that ,wears 
them, he resolved to pursue some mode of life which might 
be favourably contrasted with the glittering penury of a 
subaltern. 

In the absence of other resources, he thought of writing 
for the stage; an occupation usually productive of morc 
vexation than emolument. In those days, however, dra- 
matic writing, if the most precarious, was algo the most 
profitable species of literary labour. And the dramatist 
has this advantage over every other man of letters, that he 
is either greeted by sudden applause, or relieved from the 
horrors of suspense by immediate condemnation. In some 
provincial town where his regiment was stationed, Van- 
brugh formed the acquaintance of Sir Thomas Skipwith, 
from whom, Cibber, in his Apology for his Life, states that 
‘he happened to receive a particular obligation,” of what 
nature hc does not explain. By way of showing his grati- 
tudc to Sir Thomas, who had some share in thc ‘Theatre 
Royal, Drury Lane, he wrote for that house the comedy of 
the Relapse, or Virtue in Danger. This play, which is a 
sequel to Cibber’s Love’s, Last Shift, was acted in 1697, with 
complete success. The Relapse was a very seasonable 
acquisition to the company, whose affairs were in grcat 
disorder, owing to the secession of Betterton and the prin- 
cipal comedians, who had becn provoked by the tyranny of 
the patcntees to crect an independent standard in Lincoln’s- 
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1 Tong’s Account of the Life and Death of Mr. Matthew Henry, p. 63. 


Lat. 49. 30. 26. Long. Valleggio 
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Vanbrugh. Inn-Fields. Soon after this comedy had been performed, 
“~~ Lord Halifax, who was a great admirer of Betterton, re- 


quested Vanbrugh to finish the Provoked Wife, which had 
been shown to his lordship in an imperfect state, and give 
it to the other house. This solicitation he was unable to 
resist; nor did his compliance give any offence to Sir 
Thomas Skipwith. The Provoked Wife was performed in 
1697, and was received with as much applause as the Re- 
lapse. In the preface to that comedy he says, “ there is 
not one woman of real reputation in town, but, when she 
has read it impartially over in her closet, will find it so 
innocent, she'll think it no affront to her prayer-book to 
lay it upon the same shelf.” This reminds us of Smollett, 
who flattered himself that in his novel of Peregrine Pickle 
there would not be found a single “ adventure, phrase, or 
insinuation, that could be construed by the most delicate 
reader into a trespass upon the rules of decorum!” Ofthe 
tendency of Vanbrugh’s writings, a very different opinion 
was formed by the arch-enemy of the theatre, Jeremy Col- 
lier, who, in his celebrated View of the Immorality of the 
Stage, assigned him a conspicuous place among thie offen- 
ders against religion and decency. Vanbrugh replied in 
“A Short Vindication of the Relapse and the Provok’d 
Wife from Immorality and Prophaneness.” Lond. 1698, 
8vo. This tract contains more wit than argument; and 
the grave charge brought against him, Sir John Vanbrugh 
rebuts too much in the manner of Sir John Falstaff, ano- 
ther ingenious sophist of equestrian rank. Although petu- 
lant enough, however, he was not angry, like some of the 
other antagonists of Collier. The world acknowledged 
that he had not written foolishly, and it gave him very 
little concern that, in the opinion of one rigid censor, he 
had written wickedly. Lefebvre-Cauchy has said in a few 
words all that can be urged in extenuation of his offence : 
«‘ Malheureusement la plus grande licence régnait alors sur 
la scéne Anglaise, et l’on ne devait pas attendre qu'un jeune 
militaire cherchat 4 en épurer la morale.”? 

During the same year, 1697, Vanbrugh, who was again 
at liberty to oblige his friend Sir Thomas Skipwith, brouglit 
out Esop, a comedy in two parts, at Drury Lane. This 
comedy, which was a translation, with the addition of 
some new characters, from the French of Boursault, met 
with a much more moderate share of success than its 
predecessors. Pope is said to have complimented Vanbrngh 
by saying, that the fables in his Esop were written in the true 
style of La Fontaine, very much to the surprise of the dra- 
matist, who knew nothing of La Fontaine or his produc- 
tions. Esop was followed in 1700 by the Pilgrim, and in 
1702 by the False Friend. About this period was finished a 
theatre in the Haymarket, for which Vanbrugh had sufficient 
interest to procure thirtysubscriptions at one hundred pounds 
each. On the foundation-stone of this structure were inscrib- 
ed the words “ Little Whig,” in compliment to Lady Sun- 
derland, the second daughter of the duke of Marlborough. 
The management of the house was conducted by Congreve 
and Vanbrugh, in whose company the names of Betterton 
and his principal adherents were enrolled. That great tra- 
gedian and his associates had not found their account in 
deserting the patentees, and now hoped that a succession 
of new pieces from the chief favourites of the town would 
speedily retrieve their affairs. They were however dis- 
appointed in their expectations. The house was badly 
adapted for the conveyance of sound; and although Van- 
brugh wrote with great despatch, Congreve was too jealous 
of his fame to suffer any thing to come from his hands that 
had not been polished to the most dazzling brilliancy. 
About this time the Italian opera, though yet in an embryo 
form, had found favour in England; and to humour the 


1 Biographie Universelle, tom. xlvii. p. 418. 
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prevailing taste, the new managers opened their thea , 
with a piece set to Italian music, called the Triumph 
Love, which brought nothing into the treasury. In 1705 Va 7 
brugh produced the Confederacy, founded on the « Bo 7 
geois 4 la mode” of Dancour. This piece was also onal 
received ; and Congreve quitted with some precipitatio 
what he considered to be a falling house. Vanbrugh sal 
now left to his own resources, and in the year 1706 of 
duced the Cuckold in Conceit, Squire Treelooby, sc 
Mistake, from the “Cocu Imaginaire,” the “Monsieur de 
Pourceaugnac,” and the “Depit Amoreux” of Molier | 
The terse antithesis and epigrammatic point of the French 
comedian were little to the taste of an English | 
and Vanbrugh, now thoroughly disgusted with theatrical 
management, assigned his house and properties to Mr, 
Owen Swiney, upon condition of receiving five pounds for 
every acting night, or an income not exceeding two hun. 
dred per annum. But if he had no dexterity in Managing 
a theatre, he possessed to a wonderful degree the more im-| 
portant art of endearing himself to powerful friends. 
lively writer is often a very sombre companion ; but Van-| 
brugh’s most “entertaining scenes,” says Cibber, who| 
knew him well, ‘‘seemed to be no more than his common 
conversation committed to paper.” Great men are not al-| 
ways in haste to provide for the needy companions of theit| 
pleasures, who seldom acquire any thing by such exalted 
intercourse, but a taste for enjoyments which they car| 
rarely secure. Such helpless witlings it is often impossible 
to rescue from the miseries of dependence, which seems tc| 
be their natural element. But Vanbrugh was a man 0 
true genius, whom it was reputable to befriend, and a mat| 
of energy, who was never plunged in disreputable indi 
gence, and who was perfectly able to befriend himself] 
Dignity and wealth now flowed fast upon him. At Green: 
wich in 1714 he received the honour of knighthood; i 
1715 he was appointed comptroller of the royal works; anc} 
in the ensuing year, surveyor of the works at Greenwicl 
Hospital. Some years before, he had been made Claren 
cieux king-at-arms, an office for which he had no qualifica 
tions. His appomtment created such an outcry in the Col 
lege ot Heralds, that he had the modesty to resign. H 
successor however had recourse to more palatable argu} 
ments than abuse. In 1715 he produced a farce called th 
Country House. 

At one period of his life, Vanbrugh paid a visit to France| 
where he met with a remarkable adventure. When sur} 
veying some fortifications with minute attention, he at 
tracted the notice of an engineer, upon whose informatio! | 
he was handed over to the civil authorities, and conveyet} 
to the Bastile. Upon the news of this extraordinary 1} 
carceration, he was visited by some of the French nobility | 
whose language he spoke with perfect fluency and elegan ‘| 
and who were so much charmed by his wit and vivactty | 
that they exerted themselves strenuously in his behalf, an) 
he was speedily restored to liberty. In that gloomy edi} 
fice, which had often re-echoed to the groans of despait | 
Vanbrugh passed some of the most pleasant hours of bi} 
life. It is singular enough that a similar incident occuré 
to Hogarth, who was taken into custody when sketchin,| 
the gate of Calais. But that morose and irritable humont | 
ist had no distinguished visitors to cheer the gloom of hi 
confinement, and commemorated this disagreeable event 0] 
his history in the print entitled, “O, the Roast Beef 0} 
Old England !” 


Although he had retired from the bustle et 
management, Vanbrngh still continued his dramatic ao A 
and was engaged in writing the Provoked Husband, wae 


his hand was arrested by the stroke of death. This ai 
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He. tik place at his house in Whitehall, on the 26th of March 
find 126. His widow survived till the year 1776, when she 
dx] at the age of ninety. Their only son, an ensign in the 
s,ond regiment of foot guards, died in 17465 of the wounds 
vich he had received in a battle fought near Tournay. 
‘The Provoked Husband was admirably finished by Cib- 
h, and is still a favourite piece; every comic actress of 
ar eminence including Lady Townly in her list of parts. 
Lon the revival of the Provoked Wife, Vanbrugh had 
azady exhibited some regard to decency, by divesting 
© John Brute of his clerical costume in a scene of the 
frth act, and providing him with the habiliments of a 
fionable demirep. In his prologue to the Provoked 
Jisband, Cibber informs us that the departed dramatist 
(.igned, if his life had been prolonged, to have made still 
nre important sacrifices at the shrine of decorum. 
Aganarchitect, Sir John Vanbrugh is accused by Swift of 
saling his plans from the edifices erected by children with 
eds or mud; and after he had built St. John’s Church in 
Jestminster, some Pasquin of the time suggested the fol- 
Jing retaliation : 


Lie heavy on him, earth, for he 
Laid many a heavy load on thee. 


‘hen Pope remonstrated with Swift upon his speaking with 
«ch unmeasured contempt of one of the most remarkable 
in of his time, the dean said that Vanbrugh was a puppy 
s 1a coxcomb, although he knew nothing of him but that he 
ysneither a Torynor a high-churchman. At last he became 
siamed of his injustice; and in the preface to the Miscel- 
lies, collected by Pope and himself, an ample apology is 
ide for his unseasonable merriment at the expense of “a 
vin of wit and honour.” 
“Vanbrugh is now to be viewed in the character ofa drama- 
; writer. In assimilating remote ideas, which is tle proper 
1ovinceof wit, heis only inferior to Congreve, who was so pro- 
(zal in his use of this faculty, that Pope is induced to inquire 
f Congreve’s fools are fools indeed.” The personages of 
mgreve’s scenes are reproductions of the obsolete charac- 
1s of the old comedy, and his dialogue is a perpetual blaze 
wit. The wit of the fine gentleman, and that of his 
key, are no doubt discriminated with great nicety; but 
th utter such brilliant things, every time they have occa- 
on to speak, as perhaps no man but Congreve himself 
nid have devised. If this is a fault, it is one which modern 
amatists, Sheridan alone excepted, have avoided with sin- 
ilar success. Although Vanbrugl1 is less liberal than Con- 
evein his expenditure of wit, he was a more faithful painter 
the manners of the age in which he lived; his characters are 
e men and women of the time, and appropriate language 
‘putin the mouth ofeach. And if he is deficient in refine- 
ent, he is never deficient in wit and vivacity. “ There 
| something so catching to the ear,” says Cibber, “ so 
“easy to the memory in all he wrote, that it has been 
yserved by all the actors of my time, that the style of no 
‘ithor whatsoever gave their memory less trouble than that 
“SirJoln Vanbrugh; which I myself, who have been charg- 
1 with several of his strongest characters, can confirm by a 
easing experience” Had Vanbrugh lived a few years 
mger, he would probably have enriched the stage with 
enes of equal purity and elegance, and his easy and har- 
1onious lines, which are too often but a captivating garb 
ot maxims of depravity, might have been a graceful vehicle 
r sentiments of virtue, and instructed the understanding, 
hile they improved the heart. 
VAN DIEMEN’S LAND, or Tasmanta. This island 
as long considered to form the southern termination 
f the great island of New Holland; and it was only as- 
‘ettained to be an island in 1798, by Surgeon Bass and 
‘cutenant Flinders. It is situated between the paral- 
els of 41° 20 and 43° 40’ S., and the meridians of 144° 
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40’ and 148° 20’ E. 


ool 


It is of an irregular shape, somewhat Van Die- 


in the form of a heart, its broadest part toward the north, men’s Land 
Its greatest extent from north to south is estimated at about ““"~Y“"" 


210 miles, and from east to west 150 miles. It is nearly 
about the size of Ireland, covering an area of about 24,000 
square miles. This country was first discovered by Tas- 
man in 1642. In 1773 it was visited by Captain Furneaux, 
and by Captain Cook in 1777, since which period it has 
been visited by different navigators. Among others, Bruny 
d’Entrecasteaux made this coast in 1792, and afterwards 
revisited it in 1793. He entered a channel, which he spent 
some time in exploring, and which issince known bythenanie 
of D’Entrecasteaux’s channel. These discoveries were fur- 
ther prosecuted by subsequent navigators, and particularly 
by Lieutenants Bass and Flinders, who, in different voyages, 
in which they were occupied from 1795 to 1803, made a 
complete survey of this coast, and also a great part of the 
coast of New Holland. 

In 1803, a detachment of troops under Lieutenant Bowen 
arrived here from Sydney, for the purpose of establishing 
a penal settlement; but ncilliing appears to have been 
effected at that time beyond tl:e selection of a spot for that 
purpose. Early in 1804, Lieutenant-Governor Collins, 
having in view a settlement on the southern coast of New 
Holland, arrived from England with a more considerable ex- 
pedition; and having altered his determination, he directed 
his course to the river Derwent, when tlie island was formal- 
ly taken possession of in the name of his Britannic Majesty. 
After various surveys of the Derwent, the present site of 
Hobart-Town was decided upon for head-quarters. Be- 
sides several individuals of respectability, he had with him 
about 400 pensioners, with about fifty prisoners. ‘The co- 
lony being thus planted, continued to take root, although 
at times suffering great hardship. For the first three years 
the inhabitants were wholly dependent on foreign supplies 
of food, and were occasionally reduced to great straits, in- 
somuch that kangaroo meat was purchased at 1s. 6d. per Ib., 
and sea-weed, or any other vegetable substance fit for 
food, likewise at a high price. About this time sheep and 
cattle began first to be imported into the colony; and 
fresh arrivals of prisoners increased the population, which 
still preserved the character of a penal settlement for con- 
victed felons. In 1810 Governor Collins died, and was 
succeeded by his second in command, and by other three 
provisional governors. In 1813 Lieutenant-Colonel Da- 
vey arrived from England as lieutenant-governor ; and 
about this period the rising importance of the colony began 
to be gradually developed, and its prosperity was greatly 
favoured by its port, from which hitherto all merchant ves- 
sels, except those from England and New South Wales, had 
been interdicted, being declared free to the ships of all na- 
tions. This wise and necessary measure was followed by 
the most beneficial effects; trade began to improve, its 
surplus produce was freely exported, and such returns were 
received as were calculated greatly to increase the wealth of 
the colony. Society began to assume the appearance of 
civilization ; and although the stream of emigration from 
home had not begun to flow in this direction, yet the officers 
of the different regiments which had been stationed in the 
colony, and so remained in it, with the settlers brought 
from Norfolk Island on its evacuation, besides occasional 
arrivals from New South Wales, and emancipated convicts, 
formed a considerable addition to the population. A greater 
quantity of land was cultivated, houses multiplied in diffe- 
rent quarters, farms were inclosed, and symptoms of grow- 
ing wealth and prosperity began daily to appear. Colonel 
Davey’s administration lasted till the year 1817. He was 
succeeded by Colonel Sorell, who was intent on the inter- 
nal improvement of the colony, and who directed the for- 
mation of new roads, the erection of bridges, and the esta- 
plishment of schools and other institutions. In 1821 emi- 
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Van Die- grants began to resort in great numbers to this country; extent; and towards the north coast the scenery Consists 
men’s Landand as they brought with them an increase of capital, every variety of hill and dale, woodland and plain frea 
—,— cultivation was rapidly extended on all sides. A regu- and village, that forms the perfection of a rural landscane 
lar trade was begun, distilleries and breweries were erect- The western parts of the island, though they have been a 
ed, the Van Diemen’s bank was established, St. David’s perfectly explered, are represented as abounding in bold ie 
church at Hobart-Town was completed, and every thing mountainous scenery, although possessing well watered 
now indicated the rapid progress of this rising community. and fertile plains. Here the ground generally rises tg at 
According to a census taken in 1821, the inhabitants were great elevation, and has consequently a milder climate : 
found to amount to 7185; the acres in cultivation to 14,940; winter than the inhabited districts towards the east, Of | 
sheep, to 170,000; cattle, 35,000; and horses, 350. The the mountains there are several which rise to g great 
colony was still dependent on New South Wales, and had height. Mount Wellington, which is only a few miles | 
no regular civil or criminal courts, occasional sessions being west from Hobart-Town, is 4000 feet above the level of . 
only held by judges who arrived from New South Wales. the sea. It has a magnificent appearance ; and its bold and | 
In 1825 this defect was remedied: Van Diemen’s Land rugged hills are diversified with occasional spots of sombre 
was declared by the king in council independent of the foliage. During eight montlis of the year it is covered with — 
colony of New South Wales; the chief authority was vest- snow; but so pure is the atmosphere, that its summit is sel. __ 
ed in a lieutenant-governor and council, the latter consist- dom obscured with clouds. Being so near Hobart-Town it 
ing, according to the 9th Geo. IV. c. 83, of fifteen mem- has frequent visitors in summer. The southern mountains — 
bers; civil and criminal courts were established; and the near Port Davey form a long range, which stretches into | 
sole dependency of the colony was in future on the mother the interior for several miles, and in some places rises 5000 
country. feet above the sea. They are covered with snow during the 
The prosperity of the colony was long retarded, and the greater part of the year. The other principal mountainsin | 
lives and properties of the inhabitants endangered by aban- the colony are Benlomond, distant about 100 miles from | 
ditti of runaway convicts, who took shelter in the woods, Hobart-Town, and rising 4200 feet; the Table mountains | 
and issued in bands from these hiding-places, to plunder the near Jericho, 3800 feet; Peak of Teneriffe, or Wylede’s | 
settlements and to murder their proprietors. They were Craig, 4500; Quamby’s Bluff, 3500; Mount Field, 3000; | 
known under the title of bush-rangers; and they even St. Paul’s Dome, 2500; with several others, from 1000 to | 
proceeded so far as to write threatening letters to the 2000 feet in elevation. 
magistracy and the lieutenant-governor. A feeling of in- The country is well watered, numerous streams flowing | 
security pervaded the more remote settlements; and the from the mountains; and on the summits of many of them | 
most respectable farmers, with one accord, betook them- are large lakes, which are the sources of considerable rivers | 
selves to the towns as the only certain refuge from the The Derwent is a noble and magnificent stream, varying 
violence of these wretches, who scrupled not at confla- in breadth, from its entrance up to Hobart-Town, from six | 
gration, robbery, and murder. They long continued their to twelve miles, having everywhere deep water, without | 
depredations with impunity, owing to the insufficiency rocks or sand-banks, and navigable at all seasons, even by | 
of the military force, the ample subsistence afforded by strangers, with the most perfect ease and safety. The | 
the abundance of game, and the superior local knowledge mouth of the Derwent is formed on the right by Brune 
which they acquired in the course of their wandering island and D’Entrecasteaux’s channel, and on the left by | 
life. In order to abate this growing evil, Colonel Davey Iron Pot island and the South Arm; the latter presenting } 
proclaimed the whole island under martial law; and the for six miles a coast of highly luxuriant appearance, and 
military being seconded by the respectable inhabitants, then abruptly terminating in the centre of the Derwent, 
succeeded in apprehending the most daring of these of- where the river, uniting with the waters of Double Bay, | 
fenders, who were executed and hung in chains as a ter- extends its width to nearly twelve miles. This river takes | 
ror to their associates. The proclamation of a general its rise in a lake to the westward, and flows with consider- | 
amnesty induced others to surrender. But many of these able rapidity, receiving numerous tributary streams until it | 
again escaped into the woods, and renewed their lawless reaches New Norfolk, where it is almost as wide as the | 
outrages against the persons and properties of the settlers; Thames at Battersea, whence it pursues its course towards 
and it was not till the year 1817, that, by great exertions the ocean, widening as it goes, with the finest scenery on 
of the troops, aided by the settlers, this gang of banditti was its banks. The water continues fresh for about six miles be- | 
rooted out, most of them being apprehended by the activi- low New Norfolk. The Huon is nearly of equal magnitude | 
ty of the troops, and executed. with the Derwent, and runs westerly until it falls into the 
Aspect of | Van Diemen’s Land, seen from the coast, has a more seain one of its arms or creeks not many miles from Hobart: 
the coun- agreeable aspect than New Holland. Many fine tracks Town. Thonghit bea navigable river, it is however of little | 
try. of land are found on the very borders of the sea; and value to the colony, the land on its banks being so heavily | 
the interior is almost invariably possessed of a soil admi- timbered, that it is neither arable nor fit for pasturage. It | 
rably adapted to all the purposes of civilized man. Theis- is occasionally resorted to by vessels of considerable but- 
land is upon the whole decidedly mountainous. In the in- den for the timber on its shores, which is taken in as bal- | 
terior it is extremely diversified in its surface ; notso much, last. The Tamar, formed by two rivers, the North and | 
however, by continuous ranges of mountains, as by insulated South Esk, is navigable for its whole course, though, on 
peaks, with intervening tracks of table land, and extensive account of a bar and other intricacies of navigation, 11 
and fertile valleys. On the south of the island, the country quires great skill and management on the part of the pilot 
presents a peculiarly bold and rude aspect, hills being piled to take up or down large vessels with safety. Among 1 
upon hills, all densely covered with trees to the top, and rivers of the second class that water fine districts, and are 
presenting one impervious forest, except here and there a extremely useful, though they are not navigable, may ' f 
rocky eminence towering toa majestic height. Farther in- enumerated the Shannon, the Clyde, and the Jordan, all o 
ward the country assumes a less stern and forbidding as- which fall into the Derwent, either singly, or having ca 
pect, and many fine open spots meet the eye, lightly tim- viously united above New Norfolk; the Coal river, which | 
bered and extending for miles; the prospect, however, being falls into the sea near Richmond; and the two Esks, whic 
still closed by a background of lofty mountains. Between join and form the Tamar at Launceston. There is _ 
Hobart-Town and Launceston, towards the north, there is numerous class of smaller rivers, which have an ace 
a fine champaign country intersected by streams, and of great supply of water all the year round for mills, cattle, a0 i 
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»- patic usee There are the Thames or Lachlan at New 
nd forfolk; the Plenty, the Styx, Jones’s river, and Russell’s 
fls, which are also tributaries of the Derwent; the Mac- 
carrie and Elizabeth rivers, more in the interior, and 
vich are tributaries of the Esk; Blackman’s river, also 
;, the heart of the colony. Farther north is the Lake 
rer passing through Norfolk plains, the Western river, 
t Isis, and several others of less note. More to the 


wstward are the Mersey, the Meander, the Forth, the Iris, 


t! Leven, the Emu, the Cam, the Inglis, and numerous 
oers, which are spread over all parts of the colony. 
Avund the coast of the island many streams fall into the 
oran, having spread fertility over the districts through 
wch they have previously flowed. Among these may be 
mationed the Carlton, Prosser’s river, Great Swan Port 
rir, Piper’s river, &c.; also North-west Bay river, a 
fe miles from Hobart-Town. Others again are found in 
drart situations in the country, where cultivation has made 
lie progress. There are several lakes, generally in the 

jtre of the island among the mountains, of considerable 
an which abound with water-fowl of all descriptions. 

Geat Lake is about ninety miles north-west of Hobart- 

Lyn, and eighty feet above the level of the sea. It is 

tynty miles long and tcn broad, with deep bays and in- 

tations, and many promontories and peninsulas extending 
in it. It contains five islands, covered with a specics of 
cear, and numerous shrubs. Its greatest depth is only 
tl:e fathoms, Around the coast are numerous bays and 
hesours that afford secure anchorage. The entrance from 
tl ocean to the Derwent presents two lines of continuous 
bss or anchorage of unrivalled excellence. The one most 
cemonly used leads through Storm bay, and the other 
thugh D’Entrecasteaux’s channel, which is one string of 
lit2 bays or anchorages for nearly forty miles. On the 
| ern coast of the island is Oyster bay and Great Swan 
| P't; on the north, Port Dalrymple, or the mouth of the 
Taar, Port Sorell, and Circular Head; westward, Mac- 
quie harbour and Port Davey. Besides, there are many 
of naller note, capable of affording secure shelter to craft 
aflghe burden. 

+ ‘he climate of this island is equally healthy, and more 
cozenial tothe constitution of Europeans, than that of Port 
Jason, hot being subject to any remarkable variations 
ever of heat or cold. Generally speaking, throughout the 
sumer, alternate land and sea-breezes prevail every twenty- 

| for hours; the wind blowing from the land from sun-set 
tilen or eleven o’clock the following day, when it is suc- 
ccled by the sea-breeze, which continues till the evening. 

| It influence extends many miles inshore, and diffuses 
| 8 freshing coolness, even in the hottest days of sum- 
m. The average thermometer is 70°, although the heat 
's “casionally much greater, the mercury rising to 100° or 
1}. This sudden heat is occasioned by the north and 
n¢n-west wind, which is felt at Port Jackson, and here, 
thigh not in the same degree, though its effects are seen 
ie growing crops, producing blight and other injurious 
| “equences. The rain which is aimost certain to suc- 
| 4 ina few hours, again cools the atmosphere, and corrects 
> effects of the previous sultrincss. Thunder-storms 
alvare, nor are they ever violent. During spring, which 

k the months of Septeniber, October, and N ovember, the 

“ Mer Is usually bright and clear, with occasional rain and 

be Winds ; when the average range of the thermometer is 
‘aed fifty and sixty degrees. The summer, which is in 

ember, January, and F ebruary, is generally dry ; during 
*) the vegetable productions arrive at maturity one 

“ay eather than they would in England, namely, in De- 

th * sg wa corresponds to June of the northern hemi- 
th a utumn, which is in March, April, and May, is 

 puitest season in the yeur; the air being clear and 


aed from clouds and vapours, and the medium heat 
| XXL, 


| 
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of the day about 65°. The nights are cool and refreshing, Van Die- 
which indeed is generally the case in the height of sum- men’s Land 
mer. The winter, which is in June, J uly, and August, is “7 


not severe. In the high and exposed situations, the snow 
falls thick, and lies a good part of the year, and the frosts are 
severe ; but in the lower valleys and plains, the sun never 
loses its power during the day, and under its influence, frost 
and snow quickly disappear ; so that the winter is not re- 
garded by the inhabitants as the cold and dismal period of 
the higher latitudes, but as the season of moderate and 
genial rain, which facilitates the labours of the husbandman 
inthe ensuing spring. The average range of the thermometer 
is from forty to forty-eight degrees, though sometimes it falls 
lower, but seldom continues above a day or two. 


Van Diemen’s Land abounds in every variety of soil, Soil and 
and with much less of an indifferent quality than is to be produc- 


found in New Holland. Large tracks of land, perfectly free tions. 


from timber or underwood, are to be found in all directions, 
and covered with luxuriant herbage; where the colonist, 
entering on the possession of the best land, incurs no ex- 
pense in clearing his farm, but has only to set fire to the grass, 
in order to prepare his land for immediate tillage. ‘There 
are other two circumstances which are extremely favourable 
to the colonist. The rivers have all a sufficient fall to 
prevent any excessive accumulation of water from hea- 
vy and continued rains, and are consequently free from 
those violent and destructive inundations to which the rivers 
of New Holland are subject; and here the colonist may set- 
tle securely without the dread of having his lands sub- 
merged and his produce swept away by the devouring flood. 
The seasons are more regular, and not liable to the same 
inequalities, and to those periodical droughts by which New 
Holland is visited. In the years 1813, 1814, 1815, and like- 
wise in 1839, when the whole face of the other colony was 
burnt up, when vegetation was completely at a stand, and 
the cattle were perishing for want of rain, there were abun- 
dant harvests in this more fruitful island, and no want of 
rains. Within a period of about forty years since the 
country was settled, the crops have sustained uo serious de- 
triment from the want of rain, and the harvests have in ge- 
neral been productive ; while the parent colony, since it has 
been established, has been repeatedly in the greatest dis- 
tress from dearth and from inundation. The agricultural 
products, with some differences arising from the climate, 
are nearly the same as at Port Jackson. Indian corn 
or maize is not cultivated here; but wheat, barley, and 
oats are raised of a very superior quality. Nor is there 
such a variety or abundance of fruit; the finer fruits 
of those latitudes that are nearer the equator, such as the 
orange, the lemon, the citron, the pomegranate, &c., which 
growin the grcatest perfection at Port Jackson,arenot known 
in this island, while the peach, the nectarinc, and the grape 
arrive at an infcrior degree of maturity, and can only be 
raised by artificial means. Buton the otlier hand, all the fruits, 
such as the apple, the currant, the gooseberry, and all ve- 
getables and herbs that grow in the northern climate of Eu- 


rope, thrive equally well in this congenial climate. ‘The ve-. 


getable kingdom is similar to that in New South Wales. The 
forests abound in woods that are adapted to all the various 
purposes of life. In many places there is no underwood, 
the ground being covered with tall ungainly trees, standing 
at some distance from each other, and rising up to a great 
height, before they shoot out their branches. Much of the 
timber is extremely serviceable for the purpose of building; 
while there are ornamental woods, which are highly esteemed 
for cabinet work, and for fitting up and embellishing the inte- 
rior of houses ; and others for their hardness and durability. 
All the trees are evergreens, and some of them, particularly 
the mimosas, put forth very rich blossoms in spring. But 
the colour has been remarked to partake more or less of 
yellow. The foliage of the trees is generally as green, 
A 
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Van Die- which gives rather a sombre aspect to the forests ; the 
men’s Land eye wandering over the wide expanse every where pre- 
\on-—= sented, and in vain seeking relief from any variety of hue. 


Minerals. 


There is a great variety of shrubs, many of which are ex- 
tremely beautiful, and some of them have very elegant 
flowers) Among the most valuable plants yet discovered, 
may be classed the pepper tree, the trunk of which contains 
many medicinal properties. The tea tree is also deserving 
of notice, the leaves serving at times asa substitute for those 
of the Chinese plant, and though the beverage is not equally 
good, it has the recommendation of being much cheaper. 
The island has not yet been sufficiently explored for the 
discovery of its mineral treasures. Its geology is very varied. 
Basalt is however supposed to be the principal substratum 
ot tlie soil, and all along the coast it presents itself in rocky 
precipitous heights, standing on beautiful columnar pedes- 
tals. Among these may be mentioned Fluted Cape at Ad- 
venture Bay. It is so called from the circnlar columns 
standing up close together, in the form of the barrels of an 
organ. Circular Head is another singular specimen of the 
basaltic formation. It is a curious rock, standing out of the 
sea, exactly like a huge round tower or fortress, the work of 
art. Mount Wellington, already mentioned, is composed of 
this rock, as well as the rocky banks of many of the moun- 
tain rivers. In some p2rts, both on the coast and in the in- 
terior, the columns appear in insulated positions, springing 
up from the grass or the ocean like obelisks or huge needles. 
There are several specimens of this curious formation on 
the south side of Bruné island; and the rocks on the land 
stand erect upon their several blocks, gradually diminishing 
as they rise, sa that the force of a well-aimed stone would 
seem sufficient to drive the uppermost from its precarious 
base. Limestone is almost the only mineral that has been 
brought into general use. It has been found in abundance 
in most parts of the island; and a very fine species of lime, 
used in the better sort of plastering and stuccoing, is made 
in considerable quantities, by burning the oyster shells that 
are found in beds along various parts of the coast. Other 
calcareous substances occur in different parts of the island. 
Marble of a white mixed grey colour, susceptible of a good 
polish, has frequently been found. Around Hobart-Town, 
strata of soft clayey marl occur, which has been found 
very useful as a manure. Much of the common limestone 
is of a yellowish or reddish colour, derived from the oxide 
of iron with which it is mixed, and which is so generally 
scattered throughout the island. Of the metallic ores, that 
of iron abounds, of a red, brown, and black colour. In one 
or two instances in which it has been analyzed, it has been 
found to contain eighty per cent. of the pure mineral. It 
also occurs, though more rarely, and in smaller quantities, 
under the form of red chalk. Specimens of red and 
green copper ore, lead, zinc, manganese, and, as some say, 
silver and gold, have been occasionally met with. Indi- 
cations of coal have been found all across the island, com- 
mencing at South Cape, and shewing themselves in various 
parts; at Satellite island in D’Entrecasteaux’s channel, 
on the banks of the Huon, at Hobart-Town, New Norfolk, 
the Coal river, Jerusalem, Jericho; and excellent coal and 
very rich iron ore have also been discovered in Richmond 
district and other places. The stratum of the South Cape 
is situated on the north side of the bay, and extends almost 
two miles along the coast. This coal has been analyzed, 
and has been found of a superior quality, and well adapted 
for the raising of steam. Excellent roof slate appears at a 
certain spot between Launceston and George- Town; and in 
the form of mica in large masses on the rocks round Port 
Davey, on the southern corner of the island, where, being 
inch exposed to the winds and waves of the southern 
ocean, they have become so much worn by the weather 
as to exhibit the appearance of snow. Excellent sand- 
stone for building is found in almost every part of the 


island, and most of the houses in Hobatt-Town are 4 
: a : Ow 
built with it, instead of badly made bricks as formerly Al 
quarry has also heen recently discovered at Port Arthur \ 
where the manufacture of filtering-stones is expected tp 
be commenced. Flints are scattered in great plenty upon | 
the hills, especially where basalt abounds. Other tare: 
stones have been found in different parts of the islnd | 
especially in those which appear to have been washed o 
former times by the ocean, and which have been deposited 
in certain ranges or linear positions, by the lashing of the 
waves and the subsiding of the waters; such as hornstone, _ 
schistus, wood-opal, bloodstone, jasper, and that other sin. 
gular species called the cat’s eye, which reflects different 
rays of light according to its position. Petrified remains 
of wood and other vegetable productions, entirely converted 
into siliceous matter, and capable of the finest polish, are 
occasionally met with in different parts of the island, espe. 
cially in the Macquarrie district. 
The animals resemble those of New South Wales, com- |, 
prising the kangaroo, of which there are three different | 
species, the forest, the brush, and the wallapy, the chier 
difference between them being the size. The hyena, opos- 
sum, or tiger, measures six feet from the snout to the tail, | 
and is exceedingly destructive among the flocks. It is | 
beautifully striped with black and white on the back, and | 
the belly and sides are of a grey colour. The dasyurusur. | 
sinus, known by the ordinary name of the devil, is another L 
animal of the same species, extremely ugly, the head re- | 
sembling that of the otter, but quite disproportionate to | 
its body. It is very destructive to the flocks, issuing at | 
night from the rocky hills which it frequents, in search of its | 
prey. The native porcupine resembles the common hedge- | 
hog, and is quite harmless. The wombat is a singular animal, | 
andwhen full grown weighs nearly forty-three pounds. The 
head, which is large and flattish, forms an equilateral triangle. | 
It has extremely short legs, ears sharp and erect, eyes | 
emall and sunken, but lively, and the feet are formed like | 
those of a badger; the tail is an inch in length. The flesh 
is very delicate. The platypus is an animal apparently al- 
lied to the beaver tribe. The body is about ten inches 
long, and about as many in circumference. This animal | 
is very shy, and is only found in unfrequented places. Se-} 
veral species of wild cats are found in the woods. One $ 
called the tiger-cat, from its resemblance to that animal; 
others partake of the character of the weasel. A 
garoo rat and the kangaroo mouse possess, with the size | 
of these animals, all the characteristics of the kangaroo. 
There are several species of opossums, all perfectly harm 
less. The bandicoot is a small animal, which makes grett 
havoc in the potato grounds when it visits teat 
The feathered tribes are numerous, of every description, | 
and many of them of the most beautiful plumage. Among | 
the birds of prey are eagles, hawks of all sorts, kites, ravens 
aud the common carrion-crow. Among the water-fowl 7 
many varieties of the gull, pelican, the kingfisher, i, 
swans of very majestic appearance, wild ducks, also te 
musk duck, teal, widgeon, and a variety of others. o~ 
that class which belong neither to birds of prey nor | 
water-fowl, are emus, black and’ white and satin coc atoot 
parrots and parroquets in great variety; large black a 
pies, the white or the whistling magpie, the laughing 
ass, so called from its singular noise; with many e 4 
of smaller size, but of more beautiful appearance. se 
snipes, and a species of pigeon of as Jendid bronze co" 
3 4 
in flavour resembling a partridge, are the” 
in addition to water- fowl, attract the attention 
All the inlets and bays of the coast an ie 
Among those which may be purchased at Hobart- ~~ wt 
the salmon, so called in the colony, but in re seat 
fish ; perch, rock-cod, bream, mullet, whitings, aa ni 
leather-jackets, tailors, parrots, guard-fish, cray-"*" 


[Die- . 9s ood as lobsters, oysters, good and plentiful, eels, 
|Jond:ate, and shrimps. Some years ago mackarel, of a very 
nall species, were caught, but they have since disappeared, 
Jack-fish are plentiful in the Mersey, and generally weigh 
ym five to fifteen pounds; they have no scales. The in- 
‘rior rivers and lakes abound with very fine eels, but, ex- 
pt the mullet, they are of little value. The toad-fish, 
und in the bays and shores of the island, is a strong poison. 
hispoisonis of a powerful sedative nature, producing stupor, 
idacting on the nervous system. The black whale re- 
rts during the breeding season to the deep estuaries of 
ers, and to the bays and inlets around the island. This 
hery is pursued with great activity and success. There 
e several kinds of snakes, some of them poisonous ; the 
gst common one a large black snake, the diamond 
ake, and a smaller brown sort. In the reptile family may 
: classed the guanas and lizards, said to be harmless ; cen- 
yedes of two sorts, scorpions and tarantulas, the latter 
ven met with in rotten wood. There are many curious 
i beautifl varieties of the beetle; three or four sorts, 
me of which are an inch long, and sting sharply. The 
ild bee is found, and a variety of spiders. All the domes. 
animals of Kurope thrive, and increase in size. 

ition: The population here, as in New South Wales, consists 
| three classes, the aborigines, the convicts, and the free 
abitants. The aborigines, or blacks, more resemble in 
eir countenance and appearance the African negro than 
ose of New South Wales, though living under a colder 
mate. Their hair is woollyand their complexion black, and 
ey are said to be inferior in ingenuity, as well as in mus- 
(lar strength. For several years an inveterate hostility pre- 
viled between them and the civilized inhabitants ; and the 
ifenceless farmers and stock-keepers were often murdered 
| the natives. These outrages at last roused the spirit 
( the whole country ; and the troops, and all those that 
‘re capable of bearing arms, formed a cordon round the 
iorigines, with the intention of confining them in the 
jninsula called Tasnian’s Head, where all their wants were 
‘be supplied, and an attempt was to be made to civilize 
2m. They however broke through this cordon like so 
iy wild beasts; but by the humane exertions of some 
the settlers, aided by a few of the more civilized abori- 
nes of Sydney, they have been removed to Flinders Island, 
‘ Bass’s straits, where they are clothed and fed, and attempts 
i»madetocivilize them. Their numberdoes not exceed 300, 
'd, as usually happens with savages when they are brought 
ithin the bounds of civilization, they are gradually decaying. 
The convicts amount to 12,000. Every convict who is 
‘nsported to Van Diemen’s Land, without any reference 
“Previous circumstances, is either placed in the public 
‘vice or is assigned to individuals immediately on landing. 
Ae first are compelled to devote their whole time to the 
{vice of the crown, and receive in return food, lodging, 
i‘ clothes. Labourers and mechanics reside in barracks 
ilt for the purpose ; clerks employed in the public offices 
“permitted to live elsewhere, and receive a small pittance ; 
\se who are assigned to individuals are still under the 
\'sest surveillance, and can go nowhere without a pass. 
Je convict prisoners are divided into classes: 1. Such 
ourers or mechanics as, on account of especial good con- 
¢t, are permitted to sleep out of the barracks, and to work 
themselves the whole of each Saturday. 2. Those 
o still lodge in the barracks, but who are allowed to work 
{ themselves the whole of each Saturday. 3. Those 
10 are employed on the public works, and are released 
™m work every Saturday at noon. 4. Refractory or dis- 
erly characters, worked in irons for crimes committed 
| vi Country, under a sentence of the magistrate. 5. Men 
| the most degraded and incorrigible character, worked in 
ne under the sentence of a magistrate, and kept entirely 
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Separate from the other prisoners. 6. Men removed for Van Dic- 
crimes to penal settlements, which are distant stations undermen’s Land 
the governments of New South Wales and Van Diemen’s “-\—"™ 


Land, where none but prisoners and their guards are allow- 
ed to remain, and where the former are kept to unremitting 
labour. The rewards to prisoners for good conduct consist 
of tickets of leave, which exempt the holder from compul- 
sory labour, and emancipations, which restore freedom, but 
withont permission to leave the country. 

The free population ranges between 15,000 and 20,000. 
The following is an account of the population from a recent 
census :——Free persons, 20,886; convict ditto, 11,938; Port 
Arthur, 1137; Flinders’ Island (black and white), 183; other 
islands, 50; military (with wives, &c.), 1054. Total, 35,250. 
The number of emigrants that embarked from the united 
kingdom to this colony in 1839 only amounted to 328; 
while those to Sydney amounted to 8455.1 


The supreme authority is vested in a lieutenant-governor Sovern- 


and executive council, consisting of the lieutcnant-governor, 
chief-justice, colonial secretary, treasurcr, chaplain, attorney- 
general, and collector of customs, together with eight pri- 
vate gentlemen of the colony, nominated by the crown for 
life. The governor, with the concurrence of at least two- 
thirds of the council, possesses the power of making laws, 
if not repugnant to the lawsof England. He, along with 
the council, may also impose taxes for local purposes. The 
laws are administered by a supreme court, consisting of a 
chief-justice and one puisne judge. It is a civil and crimi- 
nalcourt. Appeals may be made from its decisions in civil 
cases, only when the matter exceeds L.1000 in value, and 
then direct to the king in council. Either judge may hold 
a court of circuit in different parts of the colony, for the 
trial of offences, or for civil actions. 


ment. 


Van Diemen’s Land was originally divided into two coun- Dsvisions. 


ties, those of Buckingham and Cornwall. These indecd con- 
tinue to be its only counties, although in 1826 it was divid- 
ed into ninetcen police districts. Orders were then re- 
ceived from the home government for forming this colony 
into counties, hundreds, and parishes, in the same manner 
as England. Each of these districts is under the charge of 
a public magistrate, and a chief and other constables, to 
whose exertions the good order of the colony is mainly in- 
debted. 


The clergy of the church of England consist of a rural Religion, 


dean, one senior, and seven junior chaplains. Van Diemen 
Land is included in the diocese of Australia. There are three 
Presbyterian ministers, one Independent, one Wesleyan ; 
and one Roman Catholic priest, all paid by the government. 
The income of the senior chaplain at Hobart-’Town is esti- 
mated at L.1000 a-year, arising from the glebe, fees, &c. 
Education is well attended to by the government, which sup- 
ports the King’s Orphan Schools, one for male and another for 
female children, and seventeen elementary schools through- 
out the colony. The king’s schools are for those who are en- 
tirely destitute, or who have one parent living, or whose 
parents, though both alive, have not the means of giving 
their children education; and, lastly, for those who are 
able to contribute annually the sum of L.12. There are 
besides numerous private seminaries throughout the colony, 
where all the elementary branches of education are taught. 
The press is free, and being neither restrained by stamp 
duties nor taxes on the paper, is conducted with ability and 
spirit. There are no less than eight newspapers published 
at Hobart-Town, and two at Launceston, besides monthly 
magazines, annuals, and almanacks. Various religious, be- 


-nevolent, and literary institutions are established, which 


contribute to the improvement of morals, as well as to the 
diffusion of knowledge. 


», education, 


The public revenue is derived from customs, duties, ex- Revenue, 


cise, fees, sale of land, quit-rents, &c. 


A duty of five percommerces 


Ce ye ee oe ee 


See Parliamentary Papers for the year 1840; copy of any General Return of Emigration for the year 1839. 
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Van Die- cent. is imposed on the importation of British goods; of 
men's Land Qs. per gallon on foreign spirits; 7s. 6d. on British gins ; 
ym" and 6d. per pound on tobacco ; L.25 a~year on a license to 
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capital, and their European skill and industry. With such V 
external aids, and the natural vigour that exists Within, the 7 


distil spirits ; of 5s. on one to bake bread or to slaughter 
cattle ; 5s. to keep a dog on a chain, 10s. off a chain; 5s. 
to keep a cart for hire. An auctioneer’s license costs 
L.3, 3s.; marriage license, L.4, 4s.; and there are fees, which 
are equivalent to stamp duties, on grants of land, on the re- 
gistering of deeds, &c. The annual revenue amounts to 
L.90,000, of which one half arises from the customs. The 
expenditure amounts to about the same sum. The staple 
products of the colony are wool, whale oil, cattle, and pro- 
visions, the same as in New South Wales. The following 
table shows the progress of the trade. 


Ships Inwards—From 
Total 


Inwards. 


Foreign 


| .. | British 
Years. |Great Britain. Gdlunies. | Genteas 


| No. | Tons. | No. : 
1823 | ... {15091 
1827 | 27 | 9695 


1830 | 33 | 11325 
1833 66 |21597 


Tons. Ino. Tons. | No. | Tons. 


16730 
17310 
26582 
37442 


1639 |... 

6615] 5| 1000 
1120316 | 4055 
14307 | 7 | 1538 


72 
101 
167 


49 

52.4) 
i 
Ships Outwards—To 


Ss 


Total 
' Outwards. 


British 
Colonies. 


Foreign 

States. 
Tons. Tons. |No. 
15092 Lpad =. 
1395 | 52] 11827 
4884| 66 | 15554 
4978 | 133 | 27377 


Years. |Great Britain. | 
| 


No. Tons. 


Since this period the commerce from Britain does not ap- 
pear to have increased. In 1838 and 1839 the number of 
ships that arrived was 41 and 38; the amount of the ton- 
nage 12,598 and 11,946.! 

In 1834 the imports at Hobart-Town amounted in value 
to L.355,273, and at Launceston to L.115,961. The ex- 
ports forthe same year were, from Hobart Town, L.117,323, 
of which oil amounted to L.45,513; wool, L.43,765 ; and 
whale-bone, L.8217 ;—-and from Launceston, L.85,919, of 
which wool was L.59,015. The currency is the same as in 
the mother country, though dollars, rupees, and other fo- 
reign coins are in circulation. There are three banks at 
Hobart-Town, and one at Launceston, which issue notes, 
and transact all the ordinary business of money dealers, dis- 
counting bills and remitting money, also collecting debt on 
commission. They have generally carried on a successful 
business, having divided between twelve and fifteen per 
cent. on their capital stock. 

The progress of this colony in improvement has hitherto 
been remarkable, and its future prospects are not less pro- 
mising. With a mild climate exactly adapted to the Euro- 
pean constitution, a fruitful soil, and an industrious popula- 
tion, it must continue in its course with increased rapidity. 
The fine wool which it produces is a great commercial sta- 
ple, which must command its price in the chief manufac- 
turing districts of Europe; and this valualsle produce will 
increase as cultivation extends over the interior deserts ; as 
well as its surplus produce of grain, which by the introduc- 
tion of steam engines, may be easily converted into flour, 
and thus supply a valuable article of exportation. The na- 
ture of the country, both in point of climate and soil, pre- 
sents every inducement to emigrants, who have of late been 
drawn thither in great numbers, bringing with them their 


' See Return to an order of the House of Commons, 24th Febiuary 1840. 


internal resources of the colony will be developed; the coun. 
try will rapidly fulfil its destiny, and the time cannot be far 
distant when we may expect to see a populous and flourish. “S 
ing country redeemed from a wilderness, and exhibiting al] — 
the arts and refinements of Europe. 

Vaw Dremen Carpe, a cape on Mornington isle, in the 
gulf of Carpentaria. Long. 139. 49. E. Lat. 16, 39, §, 

VANDSHELLING ISLANDS, a cluster of smal 
islands on the south coast of New Guinea. Long. 136, 
1323 EB. edt 3082.8: 

VANDYCK, Sir Antony, a celebrated painter, was 
born at Antwerp in the year 1599. After giving early 
proofs of his genius, he became the disciple of the illusty. 
ous Rubens. Inthe church ofthe Augustines at Antwe 
at the high altar, is a celebrated picture of Rubens, repre. 
senting, in one part, the Virgin Mary sitting with the child 
Jesus in her lap, and in another part several saints, male _ 
and female, standing. ‘The breast of one of these, St 
Sebastian, is said to have been painted by Vandyck when | 
le was only a disciple of Rubens. This great master being | 
engaged one day abroad, his disciples went into his paint. 
ing-room, where, after having been some time employed in | 
admiring his works, they began to romp in such a manner, 
that the breast of St. Sebastian, which was not yet dry, was | 
brushed away by a hat thrown at random. This accident | 
put an end to their play: they were very anxious to restore | 
it, fearing that if Rubens discovered it they should all be | 
discarded. At length it was agreed that Anthony should | 
undertake to mend the saint’s breast. In short, taking his | 
master’s pallet and brushes, he succeeded so well that his | 
companions imagined Rubens would overlook it. They | 
were mistaken ; for Rubens at his return knew immediately | 
that some one had touched his performance: calling his’ 
disciples, he asked them why any one had dared to meddle _ 
with his painting. They were some time doubtful whether | 
they should confess or deny the fact. Threats at length | 
prevailed ; they owned that Vandyck had thrown his hat | 
upon it. Upon this, closeting Vandyck, instead of chiding 
him, he told him, that “it was proper and even necessary 
for him to travel into Italy, the only sehool that produced | 
excellent painters.” By this advice, and with the assistance | 
of his master, he set ont for Italy, about the year 1621, | 
being then about twenty-one or twenty-two years of age | | 
Having staid a short time at Rome, he removed to Venice, | 
where he attained the beautiful colouring of Titian, Paul | 
Veronese, and the Venetian school. i 

After a few years he returned to Flanders, with so noble, 
so easy, and natural a manner of painting, that Titian him: | 
self was hardly his superior; and no other master could \ 
equal him in portraits. Soon after his return, he acciden- 
tally met with D. Teniers, who accosted him with great | 
politeness, and asked him whether he had much business | 
since he came from Rome? “What business, think you | 
can I have had time to do?” replied Vandyck: “Tam only 
just arrived here. Would you believe, that I offered 4 
draw that fat brewer’s picture who just passed by us for 
two pistoles, and that the looby laughed in my face, Sy" 
it was too dear? I assure yon, that if the cards ¢ 
turn up better, I shall make no long stay at Brussels. 20 
after this, he painted those two famous pictures, the “tie 
aud a dying Christ; the first in the parish church, te 
second in that of the Capuchins, at Termond. — 

Vandyck, finding he could not make a fortune 4 1 
own country, adopted the resolution of visiting aon 
Accordingly he borrowed some guineas of Tenters, ao 
out, furnished with letters of recommendation. Pa | 
perior genius soon brought him into great repaeeee a 
above all, he excelled in portraits, which he drew ¥! | 


| th 


| ouof the eastern part of ancient Provence. 
| nch latitude from 43° 2’ to 44° 0/, and in east longitude 


VAR 
‘ ivable facility, and for which he charged a very 
fag Fecorting to the instructions which had been 
ifn him on that head. It is affirmed, that for some of 


thn he received 400 guineas a-piece. He soon found 
hivelf loaded with honours and riches; and as he had 


| ayble and generous heart, he lived suitably to his fortune. 


Himarried Maria Ruthven, grand-daughter of the first earl 
of-owrie; and though she had but little fortune, maintained 


\ heinastyle equal to herbirth. He generally kept a mag- 


nivent equipage, and a numerous retinue. “He died in 
B-kfriars on the 9th of December 1641, at the early age 
oferty-two, and was buried in St. Paul’s near the tomb of 
Jor of Gaunt. He left a daughter, married to Mr. Step- 
ne the grandfather of George Stepney the poet. Lady 
Vidvek was afterwards married to Richard the son of Sir 
Jou Pryse of Newton-Averbecham, but by her second 
hvvand she had no issue, 

ANE, a thin slip of bunting hung to the mast-head, or 
sot2 other conspicuous place in the ship, to show the direc- 
tiqof the wind. It is commonly sewed upon a wooden frame 
ol the stock, which contains two holes for slipping over 

spindle, upon which it turns about as the wind changes. 
‘ANNES, an arrondissement in the department of Mor- 
biln in France, extending over 638 square miles, com- 
prending eleven cantons, divided into seven communes, 
an containing a population of 125,898 in 1836. The capi- 
tas the city of the same name, which is connected with the 


| gu of Morbihan by a canal about two and a half miles in 
| lerth. Itis well fortified, is the seat of a bishop, has a ca- 


th'ral and other three churches, 1850 houses, and 11,623 


in¢bitants in 1836. The chief trade is in corn, butter, and 


heey; and a fishery for anchovies affords occupation to 
miy of the people. Lat.47. 39.14. Long. 2. 52. 16. W. 

AR, a department of the south-east of france, formed 
It extends in 


frea 5° 29! to 6° 59’ and comprehends 2854 square miles. 
It) bounded on the north by the department of the Lower 
Ai3,on the north-east by Piedmont, on the south-east 
the south by the Mediterranean sea, and on the west 


| byhe mouths of the Rhone. It is divided into four arron- 
| diments, which are subdivided into thirty-five cantons, 


ar} those into 210 communes. 
he population in 1836 amounted to 323,404 persons, 


| lif whom adhere to the Romish communion, or, if there 


arany protestants, they are in no place so numerous as to 
fyi a congregation for public worship. The language of 
th common people is the Provencal, but in the cities 
at towns the French is gradually driving out the ancient 
tosue. The face of the country presents mountains, rocks, 
hit, valleys, and small plains, with some beautiful and even 
TWantic prospects. The north and north-east parts are 
{ Most mountainous, as they contain a portion of the 
time Alps, proceeding out of Piedmont, which, for the 
i,t part, are bare of trees, and, especially on their south 
» exhibit naked perpendicular precipices. These are 
taleareous, but a range extends from Hieres to Frejus, 
are of granite, and more thick of trees, among which 
a cork, chesnut, cestus, myrtle, and firs. In the western 
Py is the remarkable mountain Saint Beaume, with a la- 
nth in the calcareous substance of it, that extends from 
Western boundary of the department, the mouths of the 
ig to Ollioules, and is well known by the name of Jes 
wd Olioules. In general the soil is far from fertile, 
al is More indebted to the labour of the inhabitants than 
r i quality for its powers of production. It is better 
ted for fruits, such as graves and olives, than for wheat, 
£y, or other grain. 
: ad ae is watered by numerous mountain 
uns. the river which gives name to the department, 
‘Sin the mountain Camelione in Piedmont, receives the 
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water of the Esteron, forms many small islands, and, after Vardooset- 


a course of sixty miles, enters the Mediterranean ; but itis 


not navigable in any part. Along the sea-shore are nu- V#tations. 


merous pools and morasses, some of which communicate 
with the sea. 

The climate is mild, the great heats of summer being 
tempered by the breezes from the sea and the mountains. 
Rain is unusual, except when the wind. drives the clouds 
from the sea. With the exception of about twenty days, 
there is a continual spring; and even in those few days 
the thermometer seldom sinks to the freezing point. In 
January the fields are clothed with fresh green, and. in 
February the trees put forth their blossoms. 

Agriculture is in a neglected state, so that the .corn 
produced does not supply half the consumption, and in sum- 
mer the grass isso burnt up, that the’ cattle must bé driven 
to the mountains for pasture. Neither cows, sheep, nor 


horses are abundant, but many swine are bred and fattened. 


The chief beasts of burden are asses and mules. 

‘The chief productions are wine, oil, silk, and the bet- 
ter kinds of fruit, oranges, citrons, and lemons, some 
dried fruits, a few dates, and abundance of chesnuts and 
other kinds of nuts. Honey a:«l wax are collected in con- 
siderable quantities.. There are no minerals raised, except 
about 600 tons of fossil coal. On the sea-shore a suffici- 
ency of salt is produced by the natural heat of the sun. 
The fishery on the coast yields abundance of tunny, an- 
chovies, sardinias, and mackerel, with a small but delicate 
small fish called the monnat. The manufactures. are in- 
considerable, and merely for home consumption. The de- 
partment elects three deputies for the legislative chamber. 

VARDOOSETTAH, a town of Hindustan, in the pro- 
vince of Tinnevelly, twenty-three miles §$.S.W. from Ma- 
dura. Long. 78.11. E. Lat. 9. 36. N. 

VARIATIONS, Catcuxus or. 1. The object of this 
calculus is the discovery of the form of a function which 
shall fulfil certain conditions, not expressed in direct terms, 
but involved in a finite integral. The first instance of a 
problem of this kind appears in a scholium to Prop. 34, 
b. ii. of the Principia, published in 1687. (See Prob. 2. 
below.). Newton gave the correct result; but he supplied 
no demonstration, nor do we find any method of solution 
applicable to such cases until ten years afterwards. In the 
Acta Eruditorum for 1696, John Bernoulli enunciated the 
problem of the brachystochrone, (Prob. 1.below), and invited 
mathematicians to give a solution. After a considerable 
interval, his brother, James Bernoulli, gave in his result, 
which was, that the curve required is the cycloid. As 
the mode of demonstration which he adopted. is very 
nearly that which was employed by all the earlier writers 
on the subject, it will not be uninteresting to exhibit it here.’ 

2. The problem is the following: “ To find that curve 
down which a body falling by the force of gravity will move 
from A to B in the shortest possible time.” 

The principles employed in the solution are these two : 
Ist, that when a 
quantity is a maxi- 
mum or minimum, 
a slight change in 
the variables will 
produce no variation 
in the value of the 
function; 2d, that 
what is true of the 
whole quantity is 
likewise true of 
every portion of it. 

The second prin- 
ciple requires that 
the time down PQR 
should be less than the time down any other line, as PSR; 


Fig. 1. 
N ts) 


VARIATIONS. 


Variations. and by applying the first principle to this property, we de- 
wom duce the fundamental equation, 


time down PQR= time down PSR ultimately. 
Hence, 

PQ QR PS SR 
Veleotyan@e’ Wak va? wat R 
PQ—PS, SR—QR Qe Se 
NS JOR 


ultimately ; 


or ultimately ; 


Jor?" JNS> fon 
cos. <SQe cos. —<QSe 


JNS on hl 


sin. <, which curve makes with vertical atQ 9 /NS 
do. do. B.- oOk 


a well-known property of the cycloid. 

3. Of the two principles employed in this solution, the 
first is equivalent to the theorem demonstrated in FLux1ons, 
art. 62, and is the basis of all solutions. The second, al- 
though in the case in question it is actually true, is an as- 
sumption not warranted by the nature of the problem. It 
does not appear that any geometrical solution is exempt 
from this objection, and we cannot in consequence date the 
existence of the Calculus of Variations earlier than 1744, 
when Euler published his treatise, entitled Methodus inve- 
niendi Lineas Curvas proprietate maximi minimive gau- 
dentes. This work was followed by a memoir from the pen 
of Lagrange, published in the second volume of the Mis- 
ecllanea Taurinensia. By the introduction of the symbol 
8 to express that change which is termed a variation, La- 
grange may be said to have perfected the calculus; for al- 
though certain extensions were afterwards made by himself 
and others, no change was afterwards introduced into the 
general process. We shall therefore conclude our brief 
sketch at this point, and refer the reader for further infor- 
mation to the following works: the Acta Hruditorum for 1696 
and the following years; the collected works of James and 
John Bernoulli; Memoires de l'Acad. des Sci. 1706, 1718, 
&c.; Brook Taylor’s Methodus Incrementorum ; the Pe- 
tersburg Commentaries, vols. vi. and viii.; which, together 
with Euler’s tract, quoted above, and his last memoir in 
the New Petersburg Com. vol. x. contain Euler’s writings 
on the subject: the Turin Miscellanies, vols. ii. and iv. and 
the Théorie des Fonctions Analytiques, contain Lagrange’s 
perfecting of the calculus. The reader will find in Wood- 
house’s Isoperimetrical Problems a complete history of the 
calculus, as well as an admirable digest of the different me- 
thods employed. 

4. We proceed to the investigation of the theorem which 
is the basis of the calculus of variations. 

To find the change or variation of a formula compre- 
hended under the integral sign, when the variables x and y, 
on which it depends, receive the increments dz and dy. 

Let u=/yda be the formula under ‘consideration; in 


ay 
ae &c. 


that is, ultimately ; 


or 


; , dy 
which y involves x, y, a 
dy dy 


Denote rT by p, aa? 


by g, &c.; the partial differential 


y ee! t 
coefficients = by M, = by N, aby P, &c.; the increment 


of fydx by ofydx, &c. 
Then du=f(y-+ dy) (de + dx)—fydz, 
=fsyda + fyd8x, 
=f Sydx + yix—fbady. 
Now fdxdy=/da(Méx + Ndy+ Pdp+...), 
and fdxdy=/da(Mdx-+-Ndy+4Pdp+...), 


Euler ; the rest of the formula to Lagrange. 


mits; then the whole value of dz between the limits is, 


=yit-+f{N(diy—pdr) + P(ap—gdr) + fda 
Also if 8y—-pdz be denoted by @, we have 


| 
o buxyde+ff N(dxdy—dady) + P(dudp—dadp) " ah | 
‘ i 


p—gda= soe 2 4 ba, J 
= 4 +. f (pie) = £ (dy—par) = °. 

hence putting p for y and .. g for p, we obtain 

ég—riz= é (8p—qox)= é 4 4 ox ae 


&e. = &e. 
By substitution, 


da C 
dusayaet [| No+P— +e5 +... hae, 


d 
wine Pp m ée= Po [oF ae 


w &S da dQ a’Q 
fe ip MO 7 
Pea we ' 
dQ  @R 
ane duxybr +a(P— ide + a &c.) 
da dR 
" in (e- ae +.) 
+ &c. &e. 
oS er ; 
+ fon a at ee — &c.)dr. 


The last line cf this very elegant expression is due to | 
Let «, «4, % Y be the values of x and y at the two li- | 


du=yda,—yb2, + o(P;— &c.)—o,(P,— &e.) 


Xv, 


5. To satisfy the conditions of a maximum or minimum q 
value of u, the value of du, expressed only as far as to the | 
first powers of d,, dy,. &c., must be equal to zero. ; is 

But this quantity consists of two parts; the one an in- | 
tegrated expression, depending only on the values of ty | 
dy,, &c.; the other an unintegrated expression, depending | 
on the general values of 6x, dy. Now it is evidently pos | 
sible to make the latter expression assume an infinity 0 | 
different values, corresponding to an assigned value of the 
former. It is therefore impossible to render the whole &* | 
pression equal to zero for all values of «, without making | 
the two parts separately zero. 

Our conditions are therefore, ; 

dP dQ , | 
a = + i — &c. =0. (1.) | 

4182;—.82,-4- 0;(P— &c.) — o,(P,— &e) =0: (2) | 

6. It may be remarked, that the object of our mnvesti 
tion is to discover a mode of satisfying certain conclitio® | 
by means of establishing a relation between y and # cil 
effect this, we seek to separate these quantiles from : . | 
quantities 82 and dy. This will explain why the ek 
grated part of the expression has been reduced to the : 
in which we left it. Had @ been implicated with xan’ | 


| 
| 


q 


| 


, pation would have been assigned, not between x and y, 
Wiyoetween x, y, and o We may add, that if /ydr be an 
int-rable expression, the equation (1) is an identical equa- 


1] m In the above investigation it has been assumed that 
1 | thésther quantities which enter into the function y, toge- 
| she with « and y, are absolute constants. If this hypothe- 
| «:..¢ not correct, our formulz require to be modified. 
ippose a, 5, &c., to enter the function y. 

at by= Moz + Ndy-+Pop+ &e. + Adat BCs.0e5 , 
11 the the addition to be made to the expression for dz is 
Lf Jia +) da But da &c. depend not 6n the general va- 
|| ‘riaon, but only on the variation at the limits, (see Prob. 4); 
| here they are independent of ar and dy, and consequently 
| for part of equation (2), which thus becomes 


2) 


Adzx+&c.=0. 


yb -ydte+ o,(P,;-&c-)-0,(P,-&c.) +8a 

, iz 

(3:) 

Had our object been merely to determine the form of 
| a-action which should satisfy certain conditions, we might 
| ha: rested content with causing one of the quantities, as 
| xuly, to vary. By this means equation (1) would have 
| bea obtained. There are however many problems which 
deend on the relation between dz and dy, at least at the 
| lirts, (see Prob. 3.) At the commencement of the varia- 
|| tic, for instance, we cannot remove to any point we please, 

"fre: the circumstance that we are compelled to begin in a 
| cg1in manner. Hence equation (2) is a most important 
| pa of the result; and by assigning a relation between’ the 
| thegs given and sought at the extremities, shews us the 
| petion of the extremities of the curve, and thereby re- 
st-ts the solution fron a kind of curve (as a cy¢loid) to a 
sf ifie curve, (a cycloid of known dimensions and pusition). 

. From equation (1) we might easily deduce a number 
ofxpressions, for particular cases, easy of application. 
Tis, if y contains only y and p, the formula (1) gives 


| Vice dy=Ndy+-Pdp= = dy + Pdp=dP .p+ Pdp 


=d(Pp); and y=Pp+e. (4) 
hh as the reader will readily supply such formule for 
* self, we proceed to exhibit the solution of a few prob- 
q 4. 

°rob. 1. To find the curve of quickest descent from one 
gen point to another. 
et eand y be the co-ordinates of a point in the curve, 


yeing measured vertically downwards from the upper 
plat. 
1 


L. l ye 
Irhen i= —— fea pee in which the quantity 
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responding to y contains only y and p. 


ya 1 tp! p 
y=, P= ———_,-; and formula(4) gives 
aly Site? sly 
alt+p p? ds 1 


Sa eC, OF —— = — >; 
vy Mie praly oath efy 
ich is the differential equation to a cycloid. We may 
|e the problem by taking x as the vertical co-ordinate, 


which ease y will ‘contain only p, and equation (1) will 
T 


Ce) Be 
ve ie —U, or P=e. 


VARIATIONS. 


But P,inthiscase,is _2 Po, =, ds iiuibe 
pl Metepee ake dy en/x’ 
the same result as before, with the exception that x and y 
are interchanged. The solution of this equation shews that 
the cusp of the cycloid is at the highest point, and its axis 
vertical. 

Prob. 2. Required the curve which by revolution round 
its axis generates the solid on which the resistance pro- 
duced by motion in a fluid shall be less than on any other 
curve having the same extreme co-ordinates. 


33 
The resistance varies as en dx; . by formula (4) 
GP (an ap N™ 
l+pe— (i +p° (l oy) ia 
2yp* 
or 0=-—>—— +c. 
C4pyt 


This equation expresses the same property as that which 
Newton, without demonstration, assigned to the curve. 

Prob. 3. To find the shortest distance between two given 
curves. 

The expression for y is’ here ¥ 1-y? where, as the line 
on which the distance is measured is a right line, p=e. 
But by formula (2) 

1 82y—7. 82,4 P,o,—P,o,=0, when d2, &c. are inde- 
finitely small. Also, if the curves have no connexion, we 
may make 67, dy, assume what values soever we please, 
without affecting 6x, dy,; we must therefore have sepa- 
rately 

7 82,4 P,o,=0, and y, 62,4 P,o.=0. 


The latter gives /1+4-p,’ dx, + plutind (8y.—p.0%.) = 0, 


V1 -bpe’ 
oy, 1 ut 
or 8x, + pody,=90, or e = rm Tie when 62, and 


dy, are indefinitely diminished. 
But, since the measurement must begin im the first 


smatabastl *e 
curve, the limit of = expresses the tangent ofthe angle in 
o 


which the tangent to the first curve ¢uts the axis. Our 
equation, then, shews that the line of shortest distance cuts 
the first curve at right angles. For the same reason it 
cuts the second curve also at right angles. Its position is 
consequently determined. 
Prob. 4. To find the curve of quickest descent from one 
given curve to another. 
Let / be the vertical ordinate of the point at which mo- 
tion begins: 
1 pvl+e 
then #2 oe 
V2gI Jy—h 
it is evident that the curve is a cycloid. To determine the 
angles at which the cycloid cuts the given curves, we have 
the following equation, (3): y, 6a,—y.dx,-+4+- P,o,—P,o,-+ 


dz, from which (by Prob. 1.) 


dh oh a dx=0. The problem admits of several cases. 


1. If the body starts from a given point in the first curve, 
that curve performs no part in the problem. Here 42, o,, 
and dA, are all zero. > 

oy, ba, 4+P; (8y,—p,de,)=0. 
But y,—P\pi=e, (see Prob. 1.) 
l Pr 
a ee — I and Pos SS 
Ni+p? Vy,—h NY +peny,—h 


7? ¢, 


ad) 
“J for the second curve, at the 
zy 


-, cd2, + p, cdy,; =05 or 7 
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Variations. 
= 


VAR 


— . 
won wy point in which the cycloid cuts it, is equal to — 5 he 


1 
shews that the curve and cycloid cut each other at right 
angles. 

2. If the motion is supposed to commence at the same 
horizontal line, whatever be the point at which the body 
reaches the first curve; we have had constant, and the 
equation gives 

y,d%,—7,82,-+ P,o,—P,@,=0, from which it is evident, 
as in Problem 3, that the cycloid cuts both curves at right 
angles. 


d. 
3. If motion begins at the first curve, h=y,, and a = 


dy dP dP 
—— =e. — “ — ——0 ; 
dy - ral et a 
hence our equation becomes 
pap 
1188) —~02%o-+ P y;— Poo—OY. dx da=0, 


2, 
or y:62,-+ Po, =0, y,du, 4 P,o, + dy.(P;—P,)=0. 
From the first of these it follows that the lower curve is 
cut at right angles. The second gives 
r) 
(Ye—P,Po) d+ P, dy,==0; or cP, = =0. 


e 


by; 


Also the first equation is ¢+4 Pi 5 =0- 
{ 
” %Yo_ 8, from which it appears that the tangents to 
bx, 52y 


the two curves at the two points of section are parallel to 
one another. 

10. We have hitherto solved only problems of absolute 
maxima and minima. Buta very simple consideration will 
enable us to apply the same formule to the investigation 
of relative maxima and minima. The problem of isoperi- 
metricals (prob. 5 below) will illustrate this class of ques- 
tions. Here the integrated function is not required to be 
a maximum oraminimum absolutely, but only one consistent 
with the further condition that another integrated function 
shall not change its value. Although, therefore, dfydx is 
actually zero, yet dx and dy are not, as in our previous in- 
vestigations, any quantities whatever, but only such as will 
consist with the required condition that 3/V 14 pdx shall 
also be zero. To Euler we owe the idea of substituting 
for the quantity vu, which is made to vary, not fydz, as in 
other cases, but fydx+afvdx; fudx being the quantity 
which is to remain unchanged. By this substitution we 
determine the relation between 2 and y, which renders 
y--av a maximum or a minimum. But as that relation 
involves the arbitrary constant a, we restrict it by assign- 
ing to that quantity such a value as shal] render /vdz of the 
required magnitude. We have therefore found a relation, 
which not only makes the sum of two quantities a maximum 
or a minimum, but which likewise reduces one of those quan- 
tities to a specified value. This relation then evidently 
makes the other quantity a maximum or aminimum. Thus 
the problem is solved in all its generality. 

Prob. 5. AB is a given line, PMQ a line perpendicular 


Fig. 2. 


[Soa 


2 


VAR 


to AB at the point M. - The points P and Q 
to generate two curves by the motion of the line ‘ay 
dicular to AB, having a relation such, that although te ial 
are unknown, PM is a known function of QM. viel 
quired to determine both curves, when the length of AQB ial 
is given, and the area APBMA is a maximum. | | 

Let QM=y, then PM=f(y), where f is a known y 


tion. 


Also length AQB=/w 14ppide, and area APB=fftyys | 
SAFE | 


are Supposed ‘ 


the limits of both integrals being the same. 
erocies | 


Ley a ae 
and by formula OFS) +an} +p?= Jiget® 
or {oS (y)$./1+p'=a, 
the differential equation to the curve AQB. 

If y=¢(z) be the solution of this equation, y=f {9(a)} | 
is the equation to the curve APB. "| 

Cor. If f(y)=y we get a’=(c—y)?+(¢—z), the equa | 
tion to a circle. 

Prob. 6. To find the curve which, with a given length, 
contains between its chord and its arc the greatest possible 
area. | 

By cor. to last problem the equation is a'=(c_y} | 
+(¢—x)*. | 

Let the origin be at A and AB=2r; then since y=0, | 
both when x=0 and x=2r, we get i 


y?—2cy=2re—z'. ' ia 

And from the equation to the limits (y;—Pyp,)da=0, or 
yi—P\p\=0 .. e=0; and the curve required is the semi- | 
circle. 7 
Prob. 7. Given the length of the curve contained be+ | 
tween two points in a horizontal line ; required its nature, | 
that the centre of gravity of the arc may be the lowest 


possible. Here we have to make few 14p'de a maxi 


mum, whilst // 1 +p* dx is constant. 
dP 


o yaad 1 +pitav 14p%, and— =0, P=z, 
or PGd2).5 f 
Vv 1+p 


i 
the integral of which is y=e log. (+04 
+e, the equation to the catenary. | 
The solution of more complicated problems is not com | 
sistent with our limits. For the investigation of formule | 
in cases where y involves an integral, or where it is give | 
by a differential equation, the reader is referred to Wood | 
house’s Treatise. Considerations on the mode of distin- | ‘ 
guishing a. maximum from a minimum will be found in | 
Lagrange’s Theorie des Fonctions Analytiques. , 
Variation of the Compass. See MAGNETISM. i 
VaRIATIon, in Music, means either the change induced MW 
upon a melody by embellishments given by the vocal of | 
instrumental performer, or the new forms and more studied | 
ornaments given by a composer to a theme of his own oF | 
to some popular air. Among instrumental variations, Some | 
of the most beautiful are to be found in Hadyn’s andante | 
movements, and in Mozart and Beethoven’s variations to | 
their own andantes, or to popular themes on which they | 
have displayed their skill and genius. ae A 
VARNA, a city of Turkey in Europe in the province® 
Silistra. It stands on the Black sea, at the mouth of thenv®! 
of the same name. It is strongly fortified, and conside "| 
as one of the most important defences o: the mene . 
vision of Turkey in Europe. The obstinate defence ‘ a4 
in the late war with Russia, shows both its strength an a | 
consequence. The harbour is good, and is the omy ©” 


VAR 


ponging to Turkey on that side of the Black sea. It is 
thsseat of a Greek bishop, under whom are two churches. 
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Gold-coioured Varnish.—Pound separately four oune>s Varnish. 
of stick lac, four ounces of gamboge, four ounces of dragoa’s 


« 
¢ 


Tore are twelve mosques, 4000 houses, and about 20,000 
inibitants, among whom are a few Franks, and many Ar- 
maians, Greeks, and Jews. Varna has considerable ship- 
| pi and fisheries, and much trade in corn, butter, cheese, 
ar, wine. Lat. 43.17. 30. Long. 27.45. E. 

‘ARNISH, a clear limpid fluid, capable of hardening 
|| wiout losing its transparency, used by painters, gilders, 
&cto give a lustre to their works, in order to preserve 
thia and defend them from the air. 

coat of varnish ought to possess the following proper- 
tie Ist, It must exclude the action of the air; because 
wol and metals are varnished to defend them from decay 
anrust. 2d, It must resist water; for otherwise the effect 
| of:e varnish could not be permanent. 3d, It ought not 
tolter such colours as are intended to be preserved by 
thimeans. It is necessary therefore that a varnish should 
ne extended or spread over the surface, without 


ledng pores or cavities; that it should not crack or scale ; 
anithat it should resist water. Now resins are the only 
boies that possess these properties. Resins consequently 
mu; be used as the bases of varnish. The question which 
of surse presents itself must then be, how to dispose them 
forhis use; and for this purpose they must be dissolved, 
| as ninutely divided as possible, and combined in such a 
| maner that the imperfections of those which might be 
| disised to scale may be corrected by others. 
|| , ‘sins may be dissolved by three agents. Ist, By fixed 
| oil. 2d, By volatile oil, 3d, By alcohol. And accordingly 
weitave three kinds of varnish; the fat or oily varnish, 
| esstial varnish, and spirit varnish. Before a resin is dis- 
| sold in a fixed oil, it is necessary to render the oil drying. 
Fo his purpose the oil is boiled with metallic oxides ; in 
whh operation the mucilage of the oil combines with the 
mel, while the oil itself unites with the oxygen of the 
oxiz. To accelerate the drying of this varnish, it is ne- 
eesry to add oil of turpentine. The essential varnishes 
| coust of a solution of resin in 
vanish being applied, the essential oil flies off, and leaves 


mixture, which 
and less brittle when dry. 
give the method of preparing a number 
of }rnishes for different purposes. 
Varnish for Toilet-boxes, Cases, Fans, &c.—Dissolve 
ounces of gum mastich and eight ounces gum sandar- 
achh a quart of alcohol ; then add four ounces of Venice 
| tur*ntine, 
-Varneh for Wainscots, Cane Chairs, Iron Chairs, 
‘*—Dissolve in a quart of alcohol eight ounces of 
| gut sandarach, two ounces of seed lac, four ounces ot 
hak then add six ounces of Venice turpentine. If the 
| Yarish is wished to produce a red colour, more of the lac 
vol of sandarach should be used, and a little dragon’s 
0 should be added. This varnish is so thick that two 
| hace 4 it are equal to four or five of another. 
no for Fiddles, and other Musical Instru- 
Wg ‘ut four ounces of gum sandarach, two ounces 
imag two ounces of gum mastich, an ounce of gum 
into a quart of alcohol, and hang them over a slow 
| na they are dissolved ; then add two ounces of tur- 
\ rnish in order to employ Vermilion for painting Equi- 
| ule aaa in aquart of alcohol six ounces of sandar- 
| atte ands ie of gum lac, and four ounces of rosin ; 
sae Ounces of the cheapest kind of turpen- 


| tine Mix with ; mn 
vith 1 3 ey: a 
101 used. ta proper quantity of vermilion when it is 


blood, four ounces of anotta, and one ounce of saffron: put 
each of them separately into a quart of alcohol, and expose 
them for five days in a narrow-mouthed bottle to the sun, 
or keep them during that time in a very warm room, shak- 
ing them every now and then to hasten the solution. When 
they are melted, mix them together. More or less of each 
of these ingredients will give the different tints of goid 
according as they are combined. In order to make silver 
imitate gold exactly when covered with this varnish, the 
quantity of ingredients. must be somewhat greater. The 
method of gilding silver leaf, &c. with this varnish, is as 
follows: The silver leat being fixed, in the same manner 
as gold leaf, by the interposition of proper glutinous 
matters, the varnish is spread upon the piece with a brush 
or pencil. The first coat being dry, the piece is again 
and again washed over with the varnish till the colour ap- 
pears sufficiently deep. What is called gilt leather, and 
many picture frames, have no other than this counterfeit 
gilding. Washing them with a little rectified spirit of 
wine affords a proof of this; the spirit dissolving the var- 
nish, and leaving the silver leaf of its own whiteness. For 
plain frames, thick tinfoil may be used instead of silver. 
The tin leaf, fixed on the piece with glue, is to be burnished, 
then polished with emery and a fine linen cloth, and after- 
wards with putty applied in the same manner: being then 
lacquered over with the varnish five or six times, it looks 
very nearly like burnished gold. The same varnish, made 
with a less proportion of the colouring materials, is also ap- 
plied on works of brass; both for heightening the colour of 
the metal to a resemblance with that of gold, and for pre- 
serving it from being tarnished or corroded by the air. 

Oil Varnishes.—Gum copa] and amber are tlie substances 
principally employed in oil varnishes. They possess the 
properties necessary for varnishes, solidity and transparency. 
The copal being whitest, is used for varnishing light, the 
amber for dark colours. It is best to dissolve them before 
mixing them with the oil, because by this means they are 
in less danger of being scorched, and at the same time the 
varnish is more beautiful. They should be melted ina pot 
on the fire; they are in a proper state for receiving the oil 
when they give no resistance to the iron spatula, and when 
they run off from it drop by drop. The oil employed 
should be a drying oil, and perfectly free from grease. It 
should be poured into the copal or amber by little and 
little, constantly stirring the ingredients at the same time 
with the spatula. When the oil is well mixed with the 
copal or amber, take it off the fire; and when it is pretty 
cool, pour in a greater quantity of the essence of turpentine 
than the oil that was used. After the varnish is made, it 
should be passed through a linen cloth. Oil varnishes 
become thick by keeping; but when they are to be used, 
it is only necessary to pour in a little essence of turpentine, 
and to put them for a little on the fire. The turpentine is 
necessary in oil varnishes to make them dry properly ; 
generally twice as much of it is used as of oil. Less is 
necessary in summer than in winter. Too much oil hinders 
the varnish from drying; but when too little is used, it 
cracks and does not spread properly. We shall subjoin 
the most useful oi! varnishes. 

White Copal Varnish—On sixteen ounces of melted 
copal pour four, six, or eight ounces of linseed oil, boiled 
and quite free from grease.. When they are well mixed, 
take them off the fire (not forgetting to stir them properly) ; 
and when pretty cool, pour in sixteen ounces of the essence 
of Venice turpentine. Pass the varnish through a cloth. 
Amber varnish is made in the same way. 

Black Varnish for Coaches and Iron Work.—This var- 
nish is ccmposed of bitumen of Palestine, rosin, and amber, 
melted separately, and afterwards mixed: the ri is then 
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Varpa, added, and afterwards the turpentine, as directed above. before the Christian era. He received what was then cop. 
Varro. The usual proportions are, twelve ounces of amber, two sidered as the best education that could be obtained, a 


A 
nme ounces of rosin, two ounces of bitumen, six of oil, and ing studied at Rome under Stilo, he proceeded to Athe “t 
twelve of the essence of turpentine. Golden coloured and became the disciple of Antiochus, an Academic oil 

varnish may be made also by substituting linseed oil for sopher. Returning to his native city, he began to tke 

alcohol. some share in the business of the forum, but he does nal 
Essential Oil Varnishes—The only essential oil var- appear to have acquired much reputation as an orator. i 

nishes used are for pictures. Picture varnishes should be successively filled the office of triumvir, and tribune g| 

white, light, and quite transparent, which will preserve the the people. When he was about forty-nine years of agg 

colours without giving them any disagreeable tint 5 and it Pompey entrusted him with the command of a Greek fiat 

should be possible to take them off the picture without employed in the war against the pirates. In a naval en} 

injuring it. They are usually made of gum mastich and gagement which took place near the coast of Cilicia, hj 


turpentine dissolved together in some essential oil. The acquitted himself with so much courage, that he was th 
varnish is passed through a cloth, and allowed to clarify. It first that boarded one of the enemy’s ships; and in honoy, 
is applied cold to the picture. of this exploit, Pompey presented him with a rostral crow 

Varnish for Glass in order to preserve it from the For some time he acted as governor of Cilicia, apparent | 

rays of the Sun.—Pulverize a quantity of gum adragant, by virtue of an extraordinary appointment. 
and let it dissolve for twenty-four hours in the white of During the civil war which ensued, Varro adhered ; 
eggs well beat up; then rub it gently on the glass with a Pompey, and was employed as his lientenant in farth 
brush. Spain. He was however advanced in years. and, aceor| 
Varnishes, before they are used, should be carefully kept ing to Csesar’s account, was disposed to follow the tun} 
from dust, which would spoil them; and they should be of fortune. The affairs of his own party having assume) 
kept in a vessel quite clean and dry. When used, they amore promising aspect, he pursued measures of greati) 
should be lifted lightly with a brush, and spread npon a decision; and having embodied two legions, with thir} 
ground altogether free from dirt and moisture. The sub- irregular cohorts, he made vigorous preparations for i| 
stance, after being varnished, should be exposed to the fending the province, but the speedy approach of Cax} 
heat of the sun, or placed in a warm room covered with a_ rendered all his plans abortive. One of his legions revolte 
glass case, to keep out all filth. Oil varnishes require and the inhabitants evinced no disposition to make the qu: 
more heat than alcohol varnishes. The varnish should be rel their own. Varro now adopted the resolution of marc 
put on very quickly, making great strokes with the pencil ing towards Italy; but finding that this attempt was i 
or brush, taking care that these strokes never cross one practicable, he offered to deliver the remaining legion 
another; it should be spread equally, and never thicker any one whom the victorious general should uomina 
than a leaf of paper; a second coat should never be puton Having accordingly delivered it to Sextus Casar, he pi 
till the first is quite dry. If the varnish, after being put sented himself to Julius Caesar at Corduba, and mate 
on, becomes dull and uneven, it must be taken off entirely, surrender of all his treasure, ships, and stores. After tl 
and new varnish applied. unfortunate termination of his military services, he appe 

When wainscot is to be varnished, it is first painted of a to have devoted himself with great ardour and perseverat:| 
wooden colour. ‘his colour is made by infusing in water to the pursuits of literature; and, as his life was exten 
either red or yellow ochre (according to the colonr wished beyond the usual term, he produced a great numbe 
for), terra ombria (a kind of ochre) and white. lead; into works, and on a great variety of subjects. He cultiva 
this as much as necessary is put of parchment paste. Two a particular intimacy with Cicero, who inscribed to him 
thin coats of this are to be put on, and, after they are quite Academica, as he inscribed to Cicero a portion of his tt 
dry, the varnish. tise “ De Lingua Latina.” 

Varnishes are polished with pumice-stoneand Tripoliearth. | When Cesar returned to Rome after having subd 
The pumice-stone must be reduced to an impalpable pow- all his enemies, Varro entertained some apprehension, 
der, and put upon a piece of serge moistened with water; his personal safety, and thought it prudent to withd 
with this the varnished substance is to be rubbed lightly from the city; but his fears were soon removed, and 
and equally. The Tripoli must also be reduced to a very hostility was at length converted into friendship. Os 
fine powder, and put upon a clean woollen cloth moistened committed to him the charge of forming and superinte 
with olive oil, with which the polishing is to be performed. ing a public library; a charge for which he was emine 
The varnish is then to be wiped with soft linen, and, when qualified by his very extensive and variegated learn 
quite dry, cleaned with starch or Spanish white, and rubbed After the death of this ruler of the world, he was # 
with the palm of the hand or with a linen cloth. exposed to danger: he was included in the same prosctlf 

To recover colours or varnish, and to take off the dirt which proved fatal to his friend Cicero; but, even 0 
and filth which may adhere to them, a Icy is used made of occasion, his good fortune did not desert him. His we: 
potash and the ashes of lecs of wine. Take forty-eight as well as his political connexions, must have conti 
ounces of potash, and sixteen of the above mentioned ashes, to mark him for destruction. He was sheltered an 
put them into six quarts of water, and the ley is made. cealed by Calenus, and his name was at length eras 
Instead of the ashes an equal quantity of potash would the list of the proscribed. He was the posse 
probably do as well. To clean dirty colours, dilute some villas; and in the mean time one of these had b 
of this ley with four times its quantity of water, and rub and plundered by Antony. The loss of his valuabl 
the picture with it; then wash it with river water; and brary, including some of his own writings, was one 7 
when dry, give it a coat or two of varnish. In order to take contingencies to which he was exposed at this unl 
off a varnish, wash it with the above mentioned ley, then crisis. He however survived for many years, and cont 
with water, and then lift it off the substance on which it his studies with unabated ardour. At the age of seve 

was with any iron instrument. eight, as we learn from Aulus Gellius, he had com? 

VARPA, an island near the north-east coast of Sumatra, 490 books. According to Pliny, he still continued (0! 

about thirty miles in circumference. Long. 103. 25. E. at the age of eighty-eight. His death is referre' ' 
Lat. 0. 36. S. year 27 B.c.; and, according to the computation rom 

VARRO, Marcus Terenttus, a very learned and very date and the supposed date of his birth, he must 1" 

miscellaneous writer, was born at Rome about the year 116 tained the age of eighty-nine. It is not hower? 
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preable that he may have exceeded this age by a few 
ae has very frequently been deseribcd as the most 
leaed of the Romans; and it has already been stated 
1 | tha he wrote on an immense variety of subjects! His 
| wos were partly in prose, and partly in verse. One of 
1 the, a Menippean satire, consisted of an intermixture 
of erse with prose, of Greck with Latin? Some of them 
relied to grammar and rhetorie, others to history and phi- 
| losehy, others again to polities and theology. He seems 
inded to have embraced almost every topie of human spe- 
17 cubion. But of all these treasures of ancient learning, it 
|1 is veply to be regretted that only a very ineonsiderable 
| yervant has eseaped the ravages of time. Of his twenty- 
| foubooks “ De Lingua Latina,” the first three have all 
} peraed except a few ineonsiderable fragments. The fourth, 
ffi: and sixth, relating to the origin of Latin words, and 
|jnswbed to Cicero, and the seventh, eighth, and ninth, 
| | telgng to the analogy of the language, are however pre- 
| 4 serjd, though not without some mutilations. Of the other 
' hi scareely a vestige remains. Even in this mutilated 
14 stax the work is both eurious and valuable. His editor 
Scaizer has however shewn that his etymologies are not un- 
freqently erroneous; and another very learned critic, Sal- 
jmaus, has remarked that his reluetance to admit Greek 
Jerjations often leads him very far astray. 

Js three books “ De Re Rustiea,” have reached us in 
1a biter condition. It appcars from the cxordinm, that he 
iné'took the composition of this work at the age of eighty; 
J ancihat his wife Fundania, to whom it is addressed, had 
j putiased a demesne whieh she wished him to man- 
gC the most advantageous manner. Some inconsider- 
blifragments of his other works, in prose and verse, 
hay been preserved, and have been collected with due 
car 

'f the work “ De Lingua Latina,” an edition, con- 
sidizd as the first, is in quarto, without place or date, but 
suposed tohave been printed at Rome by G. Lauer, about 
hear 1471. The editor was Pomponius Letus. There 
sie three very early editions, likewise without dates, 
Dutionjectured to have been printed, the first at Venice 
oi 1472, the seeond in the same eity in 1474, and the 
thit'at Rome about the same time. The first two are in 
quajo, the third is in folio. After this period, the work was 
insfed in various collections of the Latin grammarians. 
| s evral editions of it bear the name of Michael Bentinus. 
Oniof them is that of Paris, 1530, 8vo. This edition 
ik@ise contains the spnrious Origines ascribed to Cato. 
1 was publised by Antonius Augustinus, afterwards 
archishop of Tarragona, Romae, 1554, 8vo. ‘The same 
= which contains marginal emendations, hut no eom- 
helary, is generally to he found with the date of 1557, 
an(t then includes several additions; at the beginning of 
Golume, “ Dubia et Varia,” “Doctorum Virorum No- 
mil) qui hujus libri emendationi operam dederunt,” and 
mo than two pages of E/mendata; and at the end, seventy- 
‘Cnnumbered leaves, oeeupied with various indices. This 
edhyn of Varro was reprinted among the works of the cdi- 
ugustini Opera, tom. vii. p. 425-524. The next edi- 
a3 that of Vertranius Maurus, Lugd. 1563, 8voe. It 
‘asfollowed by the very elaborate and valuable edition 
‘| eph Scaliger, Paris. 1565, 8vo. And soon afterwards 
sired bi Adriani Turnebi Commentarii et Emendationes 
< Varronis de Lingua Latina.” Paris. 1566, 8vo. 
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‘ ‘Was a posthumous work, and laboured under the usual 
antages of such publications. Here we must not over- 
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Ss Ps 305-364, Excudebat H. Stephanus, 1564, 8vo. 
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look another Icarned labour, “ Ad M. Ter. Varronis As- Varro. 
sertiones Analogiae Sermonis Latini, Appendix Henrici —\— 


Stephani.” Exc. H. Stephanus, 1591, 8vo. An edition 
of Varro’s work was published by Scioppius, Ingolstadii, 
1605, 8vo. Another separate edition appeared after a very 
long interval, Biponti, 1788, 2 tom. 8vo. This very use- 
ful edition, whieh also includes the fragments of Varro’s 
works, is illustrated with the notes of Augustinus, Turne- 
bus, Sealiger, and Popma. It was followed by the eritieal 
edition of L. Spengel, Berolini, 1826, 8vo. And last of all 
appeared “ M.Terentii Varronis de Lingua Latina librorum 
quae supersunt, emendata et annotata a Carolo Odofredo 
Muellero.” Lipsiae, 1833, 8vo. This is an edition of no 
small value; and we add, with mueli regret, that the editor 
has been prematurely arrested in the midst of a very dis- 
tinguished career. He died at Athens on the first of August 
1840. 

Varro’s treatise “ De Re Rustiea” has been printed in 
the numerous editions of the “ Seriptores Rei Rustieae.” 
The earliest edition of this collection is supposed to be that 
printed by Jenson, Venet. 1472, fol. Two editions issued 
from the Aldine press in 1514 and 1533. A eritieal edi- 
tion was published by Victorins, Lugd. 1541-2. It eonsists 
of four parts; of whieh the first three contain the text of 
the different writers, and the fourth, dated in 1542, bears 
the title of “ Petri Vietorii Explicationes suarum in Cato- 
nem, Varronem, Columellam Castigationum.” This part, 
consisting of 144 pages, is sometiines to be found as a se- 
parate publieation. And here we must likewise notice 
a learned work of Fulvius Ursinus, “ Note ad M. Catonem, 
M. Varronem, L. Columellam de Re Rustica.” Romae, 
1587, 8vo. For a very elaborate and valuable edition of 
the “ Seriptores Rei Rustieae,” we are indebted to Ges- 
ner, Lipsiae, 1735, 2 tom. 4to. Lips. 1773-4, 2 tom. 
4to. And another edition, described as the best, was 
more reeently published by Sehneider, Lips. 1794-7, 4 
tom. &vo. Of Varro’s treatise on agriculture, an English 
translation was published by the Rev. T. Owen, Lond. 
1800, 8vo. 

Of both works of Varro there are several editions, and 
the earliest is that of Sealiger. Exc. H. Stephanus, 1569, 
8vo. It was reprinted at Paris in 1573, 1581, and 1585. 
A collective edition of these two works, and the fragments of 
his other works, was published by Ausonius Popma, Lugd. 
Bat. 1601, 8vo. The same editor had previously made a 
collection of the Fragmenta, Franequerae, 1589, 8vo. An- 
other edition of all his works was published not long after- 
wards, Durdreehti, 1619, 8vo. Some copies of the same 
edition exhibit the imprint of Amsterdam, 1623. (x.) 

VARRO ATACINUS, Punurius Terentivs, a Latin 
poet, was born in the province of Narbonne in the year 82 
before the Christian era. According to Jerom, he derived 
his cogromen from a village named Ataee; but as we dis- 
eovcr no other traee of such a village, the aeeount of 
Porphyrion, that he derived it from the river Ataee, ap- 
pears more probable. His name indieates a Roman origin. 
Jerom likewise informs us that, at the age of thirty-five, 
he applied himself with great ardour to the study of Greek 
literature. Horace, Sat.i. 10. 46, alludes to him as an un- 
sueeessful writer of satires: 


Hoc erat, experto frustra Varrone Atacino 
Atque quibusdam aliis, melius quod scribere possem, 
Inventore minor. 


Wiillner concludes, that of a living poet Horaee would 
not have spoken in such terms. Adopting Bentley’s ehro- 


Pabricii Bibliotheca Latina, tom i. p.124-132. edit. Ernesti, where very many of his lost works are enumerated. 
€ Casauboni de Satyrica Graecorum Poesi et Romanorum Satira libri duo, p. = 
fragments were very laboriously collected by R. Stephanus, Fragmenta Poetarum 
‘ ; ‘4 These fragments were collected by the father, and digested by the sons 


Paris. 1605, 8vo. ; 
Veterum Latinorum, quorum Opera non 


564 
Varshah 


Vattel. 


ea 


ym Tt 
nology, according to which, the satire that contains this 
passage was written in the year 37 B.C., he infers that 
Varro did not ‘exceed the age of forty-five. The conjec- 
ture is not devoid of plausibility, but cannot be admitted as 
certain. 

Varro Atacinus is extolled by several of the ancient 
writers. Vclleius Paterculis classes him with Lucretius and 
Catullus. Quintilian mentions him as a poet who had ac- 
quired aname. He is likewise mentioned by Ovid, Proper- 
tius, and Statius.! Virgil adopted several of his verses 
with little or no alteration. It is however to be regretted 
that, with the exception of a few fragments, all his works 
have perished. These fragments are to be found in various 
collections, and, among the rest, in Wernsdort’s “ Poetae 
Latini Minores.” Altenburgi, 1788-99, 6 tom. 8vo. They. 
are incorporated in Wiillner’s learned dissertation on the 
life and writings of the author.? One of his works was a 
version of the Argonautica of Apollonius Rhodius; but 
from the fragments which remain, it does not appear to 
have been a close version. Another of his works, “ Bellum 
Sequanicum,” was an cpic or historical poem in celebra- 
tion of Cesar’s recent victories. A third was a metri- 
cal Chorographia; of which Ruhnkenius supposes his Bu- 
ropa, quoted by Festus, to have formed a part.’ The rest of 
his works, so far as they are enumerated, consisted of elegies, 
satires, and epigrams. (x.) 

VARSHAH, a town in the Affghan territories, in the 
province of Lahore, thirty-eight miles east from the Indus. 
Long. 71.40. E. Lat. 31. 47. N. 

VASE, aterm frequently used for ancient vessels dug 
from under ground, or otherwise found, and preserved in 
the cabinets of the curious. In architecture, the appellation 
vase is also given to those ornaments placcd on corniches, 
fochles, or pedestals, representing the vessels of the aucients, 
particularly those used in sacrifice, as incense-pots, flower- 
pots, &c. 

VASSAL, in our ancient customs, signified a tenant or 
feudatory; or person who vowed fidelity and homage to a 
lord, on account of some Jand, &c. held of him in fee; also 
a slave or servant, and especially a domestic of a prince. 
See Frupau SystTEM. 

VATNA, or Farsa, a smali sea-port of Asia Minor, in 
the Black sea, at the end of a fine bay. It is now a poor 
village, with an old palace, and a large khan for the ac- 
commodation of merchants trading with the Crimea. It is 
ten miles south-east of Unich. 

VATTEL, Emmenrcn pk, an eminent jurist, was the son 
of a protestant minister, and was born at Couret in the prin- 
cipality of Neuchatel, in the month of April 1714. His 
academical studies he prosecuted at Basel and Geneva. 
During his early years, his favourite pursuit was philosophy ; 
and having carefully examined the works of Leibnitz and 
Wolf, he exhibited a speciinen of his talents for metaphysi- 
cal investigation, by publishing a defence of Leibnitz’s sys- 
tem against Crousaz. It was printed in 1741; and in the 
course of the same year, he repaired to Berlin in the hope 
of obtaining some public employment from the king ; but 
this hone was so long deferred, that in 1743 he proceeded 
to Dresden with similar views, and experienced a very fa- 
vourable reception from Count Bruhl. Some private affairs 
required his presence in his nativc country; but he return- 
ed to the court of Saxony in 1746, and obtained from the 
elector, Augustus the Third, the title of counsellor of em- 
bassy, accompanied with a pension. He was sent to Berne 
in the capacity of the elector’s minister to that republic; 
and as hus diplomatic functions did not require constant re- 


2.Dew Terentii Varronis Atacini Vita et Scriptis Commentativ. 
3 Ruhukenii Epistola Critica, ii. p. 286. Opuscula, tom. si. p. 206, 
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’ With respect to the allusion of Statius, see Vossius de Historicis Latinis, p. 77. 
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sidence, he passed some portion of his time with his om 
family. Much of his leisure was devoted to literature a 
jurisprudencc. Among othcr works, he published « Me ey 
langes de Littératurc, de Morale, et de Politique ” and r 
« Loisirs Philosophiques.” But his best efforts were lie || 
ed to a more elaborate work, on which his rested | 
chiefly founded. _ It appeared under the title of « Droit y 
Gens; ou, Principes de la Loi Naturelle appliqués & la Con | 
duite etaux A ffaires des Nations et des Souverains.” Newchi, | 
tcl, 1758, 2 tom. 4to. During the same year, having been | 
recalled from Switzerland, he was employed in the cabinet 
of Dresden, and was soon afterwards honoured with the title 
of privy-counsellor. Although his constitution had origi 
nally been robust, his labours now became so intense as ty) __| 
exhaust his strength. Having tried the effects of relaxa. 
tion and of his native air, he thonght himself sufficiently 
recovered to resumé his place in the cabinet. He accord. 
ingly returnéd to Dresden in 17663 but his renewed exer. 
tions soon produced a relapse, and he, made another excut. 
sion to Neuchatel, where he died on the 20th of December 
1767, in the fifty-fourth year of hisage. He left a son, who | 


was recently a member of the council of that principality, | | 
The last of his literary labonrs was a work entitled, “Ques. 
tions de Droit Naturcl; ou, Observations sur le Traité du | 
Droit de la Nature, par Wolf” Vattel’s Droit des Gens 
continues to be studied and quoted as a book of authority, | 
It has passed through many editions, and has been transla. | 
ted into various languages. An English translation was | 
published in the year 1760. | 
VAUBAN, Sesasticn Le Prestre De, marshal 0 
France, and the greatest engineer that country ever pto- 
duced, was born in 1633. He displayed his knowledge of | 
fortification in the course of many sieges, and his services | 
were rewarded with the first military honours. He was 
made governor of Lisle in 1668, commissary-general ofthe | 
fortifications of France in 1678, governor of the maritime | 
parts of Flanders in 1689, and a marshal of France in 1703. 
He died in 1707, after having brought the arts of attacking 
and defending fortified places to a degree of perfection un- | 
known before. His writings ou these subjects are in great ) 
estecm. 
_ VAUCLUSE, a department in the south-east division | 
of France. It has been formed out of the ancient province | 
of Avignon, of the county of Venassin, of the principali i | 
of Orange, and of a portion of Upper Provence. It extents | | 
in north latitude from 43° 41! to 44° 26’, and in east longi 
tude from 4° 34! to 5° 38’. It is bounded on the north by | 
the department of the Drome, on the east by that of thay 
Lower Alps, on the south by the mouths of the Rhone, 0" 
the west by that of the Gard, and ona small part of the | 
north-west by the Ardeche. Its extent is 1357 square miles. | 
It comprehends four arrondisements, divided into twenty: | 
two cantons, and those subdivided into 148 communes. In 
1836 the population amounted to 246,071 persons, chietl | 
adhering to the Catholic church; but there are 


a 


about 4000 | 
Protestants, who have their own consistory to regulate they 
religious affairs. ‘The inhabitants arc of dark complexidty j 
with penetrating eyes, spirited countenances, and are gy 
and lively in their appearance and manners. The face oy 
the country in the whole of the eastern division '§ pu | 
tainous, and in the west is an extensive plain, which ma} } 
be considered as a prolongation of the valley of the Rhone, | 
The mountains in the eastcrn part may be viewed A 
part of the Alps, or of spurs projected from that me, 
The highest point of these elevations 1s 6300 feet ; but | | 
main chain of the mountains can be scarcely esti | 


Seripsit Dr. Franciscus Wiillner. Moastfrii, 1829, 4t0- 
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her than from 2400 to 3000 feet. These mountains 
9) all calcareous, and for the most part sterile ; but the 
vleys between them have a soil, partly of sand or of clay, 
«ered with vegetable mould, which, when cultivated, is 
hhly productive. The best soil is in the vicinity of the 
yor Durance and of the Rhone, both of which streams 
doosit a rich muddy compost in their passage. The dis- 
t1t between Carpentras and Avignon is almost eovered 
wh a mixture of pebbles. 

[he chief river is the Rhone, which enters the depart- 
ant from the Gard, and in it reeeives the waters of the 
L 1zon, the Aigues, the Meyne, the Lorgues, and the Du- 
rece. The Durance, which flows from the Lower Alps, 
reeives the waters of the Jabron and of the Cavallon 
bore it joins the Rhone. The Rhone is the only 
sam that is navigable; but there are many small arti- 
fial canals, which, thongh chiefly designed for the pur- 
peof irrigation, are made available for the transport of 
h.vy goods, 
ihe climate is mild and healthy, but subject to great 
¢ nges. The trees in some seasons begin to blossom in Feb- 
rry, but are often checked by severe cold and showers. 
Te husbandry is in an imperfeet state; green crops and 
e:n clover are not known, though lucerne is cultivated in 
sxe parts. The chief grains are wheat, barley, rye, buck 
weat, and maize. The whole growth of these is annually 
(000 quarters, whieh is not sufficient for the consumption 
dche inhabitants. The chief produet for sale is wine. The 
are trees yield some oil, which, with dried fruits and saf- 
fin, forms the chief object with which are exchanged the 
fr foreign luxuries that are consumed. Silk worms are 
kot in some districts. ‘The spinning and weaving of silk is 
t. chief occupation of the inhabitants ; and the weaving is 
$1 to employ 2600 looms. These goods form a part of 
t- exports, to whieh may be added madder, whieh is raised 
al prepared for the dyers. Some springs of saline watcr 
{nish culinary salt. This department returns two members 
t the representative chamber. The capital is the city 
¢ a og with a population, in 1836, amounting to 
°,786. 

VAUD or Waapt, a eanton of Switzerland, in the west- 
(imost part of it, extending in north latitude from 46° 17/ 
11795’, and in east longitude from 5°54'to7° 1’. It is bound- 
éon the north by the canton and lake of Neuchatel, on 
t: east by Freyburg, on the south-east by Berne and Va- 
13, on the south by the lake of Geneva, on the sonth-west 
I Geneva, and on the west by the kingdom of Franee. It 
i 893 square geographical miles in extent, and is divided, 
‘der a new constitution introduced in 1831, into nineteen 
(tricts, and subdivided into sixty cireles, eaeh of which 
(nprehends either one or two, and a few three, communes 
(parishes. The population in 1838 amounted to 183,582 
jrsons, of whom 175,000 are of French extraction, and 
i. that language; the remainder are of the German race. 
ie prevalent religion is the Calvinistic, whieh possesses 
‘(parish churches ; but in the district of Eschallans, the 
utholic worship is cstablished over seven parishes, and it is 
erated in all other parts of the canton. By the new con- 
‘tution a simple demoeracy has been established. The 
tislative body consists of 184 deputies, who are chosen 
ery fifth year by all the inhabitants. The executive 
d adininistrative power is vested ina council of seven 
‘embers, selected from the members of the legislature, 
d appointed for six years. The jndieial power is in a 
Ate of transition. The military administration is ape 
dard, and it superintends the army, or rather militia, 
hich comprehends horse, foot, and artillery. The force 
‘ustered exceeds 24,000 men of all arms; and there are 
Lausanne and at Morges institutions for the education of 
ahtary students. ‘The civil and moral education is con- 
acted in two academies, seven colleges, and 613 primary 
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or parish sehools. 
land tax, a tax on patents or licenses to trade, a salt tax, a 
stamp tax, and some smaller items. It amounts to about 
one million franes, and the expenditure is nearly equal 
to it. The contribution to the general confederation is 
59,280 franes, and the contingent of troops is fixed at 2964 
men. 

The face of the eountry in Vaud is generally undulating, 
with hills of moderate height and pleasing vales, but in- 
elosed by chains of mountains, which in the south reach the 
highest point among the Alps. The greater part of the ean- 
ton is the finest part of Switzerland. It presents to the 
view rich and beautiful plains, valleys varying in extent, 
gentle aeclivities, verdant meadows, and delightful shores 
around the most wonderful lakes of this romantic division 
of Europe. It must however be acknowledged, that in these 
plains the soil is generally so heavy and difficult to work, 
and that in the more elevated spots so thinly covered with 
vegetable mould, that agriculture is by no means a profitable 
pursuit, and the inhabitants are mostly occupied in the 
breeding of cattle and the cultivation of the vine. The 
best wine, called Vaud wine or Ryff wine, is made between 
Vevay and Lausanne. Those callcd Vins de la Cote, made 
between the latter city and Geneva, are all white, while 
the best red wine is that made on the lake of Neuchatel ; 
but much is made in other districts. The growth of fruit 
is vety extensive, and there are many extensive woods of 
chesnuts. Tobaceo is raised of good quality, and in some 
parts hemp and flax. The main object of rural husbandry 
is however the breeding of cattle. 

In the mountains of Aigle and Bex is the only salt spring 
in Switzerland. here is very little manufaeturing indus- 
try, exeept for domestic utensils. Some leather is tanned, 
and a few cutlery artieles are made at Vallorbe; and there 
is a little porcelain and some coarse pottery ware prepared 
in different distriets. The commerce eonsists chiefly of the 
transport of French wares to the interior of Switzerland and 
to Germany, and in the export of wine and ehcese, and of 
live cattle. The imports consist of French brandy, snuff, 
sugar, eoffee, woollen and cotton cloths, iron, leather. 
The corn grown is seldom equal to the consumption, and 
in most seasons wheat and barley form a part of the im- 

ort articles. 

VAUDOIS, or Vatpenses. See WALDENSES. 

VAULT, in Architecture, an arched roof, so contrived 
that the stones which form it sustain each other. Vaults 
are on many occasions to be preferred to soffits or flat eeil- 
ings, as they give a greater height and elevation, and are 
besides more firm and durable. 

VAVAO or Vavon, one of the Friendly islands, in the 
South Pacific ocean, seen by Perouse in 1787. It is near- 
ly equal to the size of Tongataboo. Lat. of the western 
point 18. 34. S. 

VAYPEN, a small town in the territories of the Cochin 
rajah, standing upon a narrow island of the same name, 
which extends along the coast thirteen miles, and is only 
one mile in breadth. Long. 76.7. E. Lat. 9. 58. N. 

VAZIRABAD, a town of the Seik territorics, in the 
province of Lahore, situated on the east side ot the Chinaub 
river, forty-seven miles N.N.W. from the eity of Lahore. 
Long. 73. 28. E. Lat. 32. 25. N. 

VEDAS, the sacred books of the Hindus. believed to be 
revealed by God, and called immortal, They are consider- 
ed as the fountain ofall knowledge human and divine, and 
are four in numbers of which we havc the following account 
in the first volume of the Asiatie Researehes. The Ltayve- 
da consists of five sections; the Yajurreda of eighty-six; 
the Samaveda of a thousand; and the Atharvaveda of 
nine; with eleven hundred sac’ha’s, or branches, in various 
divisions and subdivisions. The Vedas in truth are infi- 
nite; but have been long reduced to this number and order; 
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Veere, the principal part of them is that which explains the duties 


Vega 
Carpio. 


of man in a methodical arrangement; and in the fourth is 
a system of divine ordinances. 

From these are reduced the four Upavedas, the first of 
which was delivered to mankind by Brana, Inpra, DHan- 
WANTARI, and five other deities; and it comprises the theo- 
ry of disorders and medicines, with the practical methods of 
curing diseases. The second consists of music, invented 
for the purpose of raising the mind by devotion to the feli- 
city of the Divine nature; the third treats of the fabrication 
and use of arms; and the fourth of stxty-four mechanical 
arts. Of however little value we may esteem the mecha- 
nical arts of the Hindus, and however despicable their theo- 
logical system may really be, the Upaveda, which treats of 
diseases and the method of curing them, surely deserves to 
be studied by every European physician practising in India. 
There is indeed a great number of medical books in the 
Shanscrit language worthy of attention; for though the theo- 
ries of their authors may be groundless and whimsical, they 
contain the names and descriptions of many Indian plants 
and minerals, with their uses, discovered by experzence, in 
the cure of diseases. 

VEERE, or Ter Veere, or by the English Camp- 
vere. ‘This is a fortified town of the province of Bra- 
bant, and the kingdom of the Netherlands. It stands on the 
north side of tlie island of Walcheren, on a narrow channel 
near the mouth of the Scheldt, where two arms of that river 
nieet. It hasa fine arsenal, a handsome town-hall, and two 
churches. It was formerly the staple-town for the trade be- 
tween Scotland and Holland ; but its privileges, and much of 
its commerce, have been removed to Rotterdam. It has 
some large handsome dwelling-houses, but now not more 
than 1750 inhabitants. 

VEGA CARPIO, Love Fexrx ps, a celebrated Spanish 
poet, was the son of Felix de Vega and Francisca Fernan- 
dez, who were both descended from honourable families, 
and lived in the neighbourhood of Madrid. In that metro- 
polis he was born on the 25th November 1562. He was, 
according to his own expression, a poet from his cradle; and 
beginning to make verses before he had learned to write, he 
used to bribe his elder school-fellows with part of his break- 
fast, to commit to paper the lines which he had composed. 
Having lost his father while he was yet still a child, he en- 
gaged in a frolic very natural to a lively boy, and wandered 
with another lad to various parts of Spain, till, having spent 
their money, and being conducted before a magistrate at 
Segovia for offering to sell a few trinkets, they were sent 
home again to Madrid. Soon after this adventure, the young 
poet was taken under the protection of Geronimo Manrique, 
bishop of Avila, and began to distinguish himself by his 
dramatic compositions, which were received with great ap- 
plause by the public, though their author had not yet com- 
pleted his education; for, after this period, he became a 
member of the university of Alcala, where he devoted 
himself for four years to the study of philosophy. He was 
then engaged as secretary to the duke of Alva, and wrote 
his Arcadia in compliment to that patron, who is frequent- 
ly mentioned in his occasional poems. He quittcd that em- 
ployment on his marriage with Isabel de Urbina, a lady 
(says his friend and biographer Perez de Montalvan) beau- 
tiful without artifice, and virtuous without affectation. His 
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domestic happiness was soon interrupted by a painful ing) 

dent. Having written some lively verses in ridicule of 
person who had taken some injurious freedom with his an 
racter, he received a challenge in consequence of his hes 
and happening, in the duel which ensued, to give his ad. 
versary a dangerous wound, he was obliged to fly from hig 
family, and shelter himselfin Valencia. There he resided 
a considerable time; but connubial affection recalled hin 
to Madrid. His wife died in the year of his return, His 
affliction at this event led him to relinquish his favourite 
studies, and embark on board the Armada which was then 
preparing for the invasion of England. He had a brother 
who served in that fleet as a lieutenant; and being shot in 
an engagement with some Dutch vessels, his virtues were 
celebrated by the afflicted poet, whose heart was peculiarly 
alive to every generous affection. After the ill suecess of 
the Armada, the disconsolate Lope de Vega returned to 
Madrid, and became secretary to the marquis of Malpica, 
to whom he has addressed a grateful sonnet. From the 
service of this patron he passed into the household of the 
count of Lemos, whom he celebrates as an inimitable poet, 
He was once more induced to quit his attendance on the 
great, for the more inviting comforts of a married life, is 
second choice was Juana de Guardio, of noble birth and 
singular beauty. By this lady he had two children, a son 
who died in his infancy, and a daughter named Feliciana, 
who survived her father. The death ofhis little boy issaid 
to have hastened that of his wife, whom he had the misfor- 
tune to lose in about seven years after his marriage. Hay- 


ing now experienced the prccariousness of all human -en- 


joyments, he devotcd himself to a religious life, still conti- 


nuing to produce an astonishing variety of poetical compo | 


sitions. He undertook the very unpoetical employment of 
secretary to the Inquisition, and shortly afterwards entered 
into holy orders. In 1609 he became a kind of honorary 
member of the brotherhood of St. Francis. His talents pro 
cured him many unsolicited honours. Pope UrbanVIII]-sent 


him the cross of Malta, with a diploma of Doctor in Divinity, } 


and appointed him to a place of profit in the Apostolic 
Chamber. He had dedicated his Corona Tragica (a long 
poem on the fate of Mary queen of Scots) to that learned 
pontiff. In his seventy-third year he felt the approaches 


of death, and prepared himself for it with the utmost com- | 


posure and devotion. His last hours were attended by many 
of his intimate friends, and particularly his chief patron the 
duke of Sessa, whom he had made his executor; leaving him 
the care of his daughter Feliciana, and of his various ma- 
nuscripts. The manner in which he took leave of those he 
loved was most tender and affecting. 
his friend Montalvan, that true fame consisted in being 
good; and that he would willingly exchange all the ap- 
plauses he had received to add a single deed of virtue to 
the actions of his life. Having given his dying benediction 
to his daughter, and performed the last ceremonies of his 
religion, he expired on the 26th August 1635. The num- 
ber of his works is immense, but there is no complete and 
uniform edition. Fr. Cerda ’ Rico superintended att Col- 
lecion de las Obras sueltas, assi en prosa como en verso 
Madrid, 1776-9, 21 tom. 4to. This collection does not 
include his comedies, which would occupy a much larger 
number of volumes.! 


a eee yh ee ewe 
See the elegant and tasteful work of Lord Holland, Some Account of the Lives and Writings of Lope Felix de Vega Carpio and 


Guillen de Castro. Lond. 1817, 2 vols. 8vo. 


This Life of Lope de Vega was separately published in the year 1806. 
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| the Article on the ANaTomyY of VEGETABLES, a view 
| be bs been given of the organography of plants, or the struc- 

Live and forms of vegetables through their several grada- 
tns from the seed to the perfect plant. We now proceed 
t consider the functions which the different organs of ve- 
ctables perform, the description of which constitutes what 
; termed the Puystoiocy of Plants. 

In a subject of sucli extent, and concerning which so 
iich diversity of opinion prevails, we must bespeak the 
jlulgence of our readers, not only for the imperfections 
It for the errors into which we may fall. From the nar- 
iw limits within which we are necessarily circumscribed, 
tare constrained to give rather the results than the de- 
Is of experiments; to avoid all discussion of disputable 
ints; to reject many practical illustrations and much his- 
tical narration. Neither have we room to enlarge on the 
rneral distinctions between plants and animals; on the 
portance of vegetables in the scale of being; their geo- 
paphical distribution; the nature of their living powcr or 
vality; their sensibility, perceptivity, and many other pro- 
jrties which have been ascribed to them. The Articles 
‘emai and Puystcan Greocrapny will however furnish 
'2 necessary information on these particulars. Our pre- 
st aim will be confined to a general view of the leading and 
‘ore important functions of the more perfect vegetables. 


IAP. 1—OF THE GENERAL FUNCTIONS OF VEGETABLES. 


Sect. —Of the Germination of Seeds. 


Tn the article referred to we have detailed pretty fully 
1: anatomy of seeds, and described particularly their tunics 
éd the micleus contained within them. 
‘ts of the organized parts, or embryo, and the inorganic 
Atter destined to afford it nourishment. In its more com- 
ite forms, this embryo consists of the radicle, the stem 
\ cuilienle, and the plumule. The stem, however, is often 
‘t distinguishable. When present, it connects the ra- 
cle with the plumule; and the place of its junction with 
2 radicle is denominated the neek of the embryo. In the 
jogress of evolution, the radicle descends to form the root, 
dthe plumule rises and constitutes the first bud of the 
w plant. 

Besides the organised parts just mentioned, there are 
‘hers called cotyledons, which derive their origin from the 
abryo. Many secds have two cotyledons, aud some more 
an two; others have only one, and some seeds have no 
tyledon. When present, the cotyledons exhibit different 
rms; and between them and the embryo, a vascular com- 
‘unication is established, as may be secn in the dissection 
a bean, represented in Plate XX XIX. fig. 12. Besides 
“ssels, the cotyledons are partly made up of cells, within 
‘hich the nutrient matter of the seed is contained. In 
“me seeds, however, this matter is only partially contained 
the cotyledons; in others, as that of wheat, it is wholly 
tained in a cellular tissue produced from the inner tunic. 
astly, the cotyledons of some seeds rise above the ground 
wing gerinination, and perform the function of leaves: 
ih others they continue beneath the soil. In all seeds their 
‘Xistence is temporary, for they perish after having yield- 
id their nutrient matter to the embryo. 

This matter, called albumen by Grew and Gaertner, is a 
}2cretion made by the vessels into the cells during the for- 
“‘auon of the seed; and, though itself inorganic, is con- 
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tained in an organized tissue. 


others very large. 

Such is a brief notice of the more important parts which 
construct the seed, and which it is necessary clearly to 
understand before we can properly appreciate the nature 
and effects of the actions that go on during its germination. 
In considering these actions, we have to inquire into the 
cireumstances or conditions in which the seed requires to be 
placed—the agents which then act upon it—the change of 
quality and condition which these agents themselves suffer, 
and the effects which, in consequence, they produce in the 
seed—and, lastly, the physiological phenomena which thence 
arise, and terminate in these alterations of form and struc- 
ture which constitute the evolution of the seed. 

In general, seeds, when placed to grow, are buried more 
or less deeply in the earth, but this condition is not essen- 
tial; for they readily shoot forth and display theirforms, when 
confined in vessels of air. In whatever situation their ger- 
mination is attempted, a certain temperature, and a certain 
portion of moisture, are ncccssary to its commencement; 
and the access of air is afterwards required to carry on the 
process. We have, therefore, to inquire into the operation 
of water, heat, and air, in commencing and carrying on the 
germination of the seed. 

Water, in the first instance, penetrates the tunics of the 
seed apparently by simple attraction or imbibition; and the 
force with which this attraction is exerted is well illus- 
trated in the experiments of Boyle and Hales. They filled 
strong bottles with dry beans and peas, over which water 
was poured, and the bottles were then closely stopped. As 
the seeds imbibed the water, they readily burst the bottles 
asunder; or, if small iron cylinders, closed by a plug, were 
employed, the plug was gradually raised by the expanding 
seeds, though pressed by a weight of nearly 200 Ibs. It 
is by the exertion of such a force, that certain seeds, as 
those of the peach and apricot, are able, says Du Hamel, 
to burst open their stony envelope. This expansion from the 
imbibition of water occurs not only in seeds which retain the 
faculty of germinating, but in those also which have lost 
it. We must, therefore, regard this first step in germina- 
tion as similar to the attraction of water by inanimate bo- 
dies. Accordingly, if, after water has been thus imbibed, 
air be excluded, the radicle never increases beyond a certain 
size; and, if the seed be kept wholly immersed in water at a 
temperature of 60°, decomposition of its substance ensues. 

To this imbibition of water, a temperature above that of 
freezing is necessarily required; and, within a ceitain range, 
the rate of expansion will be more or less influenced by that 
of temperature. Cold, however, does not destroy, but only 
suspends, the germinating faculty in seeds. Seeds have ger- 
minated after having been exposed for a short time to a tem- 
perature of —39° F. : 

When, by the combined operation of heat and moisture, 
the seed is brought into a condition fit for germination, then 
the presence of airis required. Many experiments were made 
by Boyle and others, to prove the necessity of air to germina- 
tion; and since the composition of the atmosphere was made 
known, many more have been instituted to ascertain why the 
air is thus necessary, the nature of the changes it undergoes, 
the extent to which they proceed, and the manner in which 
they are accomplished. Onall these points much information 
has been gained, and the results obtained are, in general, so 
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Vegetable precise, as to leave little doubt as to the nature and cxtent 
Physiology of the facts, whatever difference of opinion may exist as to 
~~" the mude of their occurrence. We must refer those who de- 


sire full details on these subjects to the writings of Scheele, 
Cruickshank, Gough, De Saussure, Huber, and Senebier, &c. 
The results of their labours are given, more or less com- 
pletely, in most of our chemical works, and are more fully 
detailed in Mr. Eilis’s “ Inquiries into the Changes induced 
on the Air by the Vegetation of Plants,” &c. parts i. and 
ii. 

From these results we learn, that atmospheric air is use- 
ful to germination, from containing oxygen gas; that by the 
germinating process, the oxygen gas of the air is changed 
into an equal bulk of carbonic acid gas; and that the azotic 
portion of the air remains unchanged in composition, and 
generally unaltered in volume. 

The nature and extent of the change induced on the 
air being thus ascertained, we have next to inquire into the 
mode in which it is brought about, that is, how the car- 
bonic acid is formed. Now, when the experiment is con- 
ducted in close vessels, no other substance, but the seed, 
is present that can afford carbon: and this fact, taken in 
connection with the circumstance that the seed actually con- 
tains carbon, and yields it, like other organized substances, 
to the atmosphere that surrounds it, authorises the conclu- 
sion, that, while the air supplies the oxygen, the seed yiel«s 
the carbon by which the carbonic acid of germination is 
formed. 

Granting, however, that carbon is afforded by the seed, 
and combines with the oxygen of the air, where, it may 
be asked, and in what manner, is this combination effected ? 
A certain degree of moisture in the seed is necessary to 
enable it to yield its carbon; for, when perfectly dry, littie 
or no reciprocal action goes on between the seed and the 
air. Neither does the living faculty of the seed scem ne- 
cessary to this combination; for carbon is afforded by seeds 
when they are confined by vessels in azote or hydrogen gas, 
and even under actual decomposition. We may therefore 
regard the formation of carbonic acid, in the first stages of 
germination, as purely chemical, and as taking place either 
on the surface, or within the substance of the seed. Now, 
from the dense structure of the investing tunics, and the 
circumstance of the vessels of the seed being already filled 
with fluid, we see no way in which air can enter the seed, 
so as to act either on its organized or inorganic matter ; 
and, consequently, we incline to the opinion, that the for- 
mation of carbonic acid takes place exterior to the tu- 
nics of the seed. Such, then, are the changes in compo- 
sition which the air employed in germination suffers, and 
such appears to be the mode in which they are accom- 
plished. 

While these changes are produced in the air, others not 
less remarkable occur in the form and qualities of the seed 
itself; for not only are its organized parts gradually evolved, 
but its inorganic matter, besides being softened by the im- 
bibed water, acquires, in many seeds, a sweetish taste. These 
facts, which had long been observed in the process of malt- 
ing, were more distinctly ascertained by Cruickshank. He 
found that seeds of barley, when placed to grow in vessels, 
either of atmospheric air or of pure oxygen gas, acquired, 
in a few days, a sweetish taste, and were more or less com- 
pletely converted into malt. 

In what manner then, or by what agency must we sup- 
pose this change in the inorganic matter of the seed to be 
accomplished? This matter, though denominated albumen, 
does not resemble the albumen of chemists. In vegetable 
physiology, the term comprehends the whole inorganic mat- 
ter of the seed, although that matter may contain no real 
albumen, but consist of several distinct substances, or 
“ proximate principles,” as they have been called. The 
principal ingredients of seeds, which afford nutrient matter 
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to the embryo, are mucilage, starch, and sugar. 
account of the chemical properties of these subs 
must refer to the writings of chemists; 
only a very slight notice of them. 

Mueilage—the soft and liquid state of gum—ig inodorous 
and insipid; soluble in hot or cold water, but insoluble in a} 
cohol. Starch (fecula) is obtained from the flour (faring ) of 
the more nutritive seeds. It is also insipid and inodorg : 
insoluble in alcohol, and even in water, unless raised to “A | 
temperature of 160°. If heated to 180°, the solution i? © 
jellies, and, by evaporation, may be reduced to a substance 
closely resembling gum. Sugar exists abundantly in the juice a 
and fruits of plants; but in seeds, it is formed chiefly durin | 
their germination. It is soluble both in hot and cold ted 
and also in alcohol. Other ingredients, as gluten, albumen, | 
and oil, are found in particular seeds. ' ry 

Of the “ proximate principles” which contribute to ye- 
getable nutrition, chemists have attempted to ascertain not 
only the elements, but the proportions in which they enter 
into the several compounds. All agree in making these 
elements to consist chiefly of carbon, hydrogen, and oxygen, 
and in some instances also of nitrogen; but the proportions 
assigned by different analysts for the same substance differ | 
scarcely less than those allotted for the composition of the 
different substances. 

From the ultimate analysis of these substances, we derive - 
little aid in explaining the chemical changes which they un- | 
dergo ; and we must therefore recur to other modes of ac- | 
counting for those alterations in their sensible qualities 
which germinating seeds exhibit. In the germinationthen — 
of many seeds, the hard and insipid albumen is gradually 
reduced to a milky form, and acquires a sweetish taste; | 
while the organized parts become, at the same time, soft- 
ened and expanded, and prepared to take on those actions, 
and exhibit those specific forms, which constitute the de- 
velopment of the embryo. Now, the only agents which 
act simultaneously on the several parts of the seed, when 
this development occurs, are water, heat, and air; and, as 
far as we have been able to trace their operation, the changes 
produced in thc seed must therefore arise, more or less, 
from the action of heat and moisture ; or from the loss of 
carbon ; or from some specific agency exerted directly by 
the oxygen gas of the air; or arising indirectly out of its 
conversion into carbonic gas ; or from the combined opera- 
tion of these several agents. Let us then examine ther 
operation, both separately and conjointly, and try to disce- 
ver the share which each exerts in the production ol these 
changes. 

It has been shown that neither heat alone, nor moisture 
alone, nor both united, are able to produce the development 
of the seed; but that these agents contribute to bring tt 
into a proper state for being acted on by the air. In what 
manner, then, does the air act on the germinating seed? 
No direct effect can be ascribed to its nitrogen ; for that 
gas neither suffers nor produces change in germination, and 
the process goes on perfectly well either in pure oxygen 
gas, or in gaseous mixtures which contain no portion 
azote. 

But oxygen gas is essential to germination, and by that 
process is uniformly converted ito carbonic acid gas. T his 
disappearance of oxygen has led to the belief, that while 
part of it was converted into carbonic gas, another portion 
actually combined with the seed, and contributed to its de- 
velopment. But it is well ascertained, that oxygen §% 
by its conversion into carbonic acid, suffers no change ° 
volume ; and as the bulk of that acid gas, produced in get 
mination, equals exactly that of the oxygen which has dis- 
appeared, it follows, that no portion of the oxygen, lost DY 
the air, combines with the seed, but really exists anit 
to it in the form of carbonic acid gas. ‘The only ote 
source from which the seed, in the experiments referre 
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le » could derive oxygen, is from the decomposition of water; 
yt germinating seeds, says M. de Saussure, emit neither 
drogen nor oxygen, but only convert the oxygen gas of 
{2 air into an equal bulk of carbonic acid gas. It seems 
perefore, to be quite certain that the changes produced in 
t: germinating seed cannot arise from the combination of 
cygen. : 

Neither, in conformity to the opinion held by some, that 
t: mucilage of the seed becomes sugar by losing a part of 
i carbon, can we ascribe the change of quality in the seed 
t the loss of that substance ; far the portion of the carbon 
gen off by the germinating seed is exceedingly small, and 
v have no evidence that it is afforded by its mucilaginous 
ntter. The chemical change, by which mucilage is con- 
y ted into sugar, takes place also in circumstances where 
t re is no reason to ascribe it to the loss of carbon. 

That the combined action of heat and moisture will pro- 
dze on the fecula of seeds changes analogous to those which 
uur in germination, has been long known. Dr. Irvine 
lig since remarked, that the tarinaceous matter of seeds 
tid thus be rendered sweet. Hence, distillers, says he, 
cen mix not only grain imperfectly malted, but raw meal, 
vh their malt; and the whole being then mixed with 
vter, and submitted to distillation, becomes sweet, and 
fms wines and spirits. M. Fourcroy and M. Vauquelin 
¢ ained sugar and alcohol from bruised unmalted barley, 
l the combined use of water and heat ; and Dr. Thomson 
|, remarked, that the wort made from raw grain is nearly 
asweet as from that which has been malted. In the ex- 
} iments of M. Kirchoff and others, starch was converted 
i/o sugar bythirty-six hours boiling in four times its weight 
water; and, from some later trials, it would seem that 
s/-dust and other vegetable matters, as linen rags, may, 
la similar process, be made to experience a like conver- 
sa. From these experiments we learn, that the conver- 
sn of the feeuda of seeds into sugar is an operation purely 
(ical, effected by the combined and continued action of 
lat and water ; and since, in germination, the albumen of 
t seed is made to undergo a similar chemical change, 
vler the varied operation of the same agents, may we not 
j'sume that it is accomplished in a manner somewhat 
giilar ? 

‘When, by germination, the albumen of the seed has been 
tis changed from a solid and tasteless, to a fluid and sweet- 
1 substance, it is brought into a condition fit for the nu- 
tion of the embryo. For this purpose, it is taken up, 
«absorbed from the cells in which it had been deposited, 
‘1 conveyed to the neck of the embryo, where a part of 
1s carried downward to feed the radicle, and another part 
‘ward to nourish the plume. 

Connected withthe structure that determines the course 
Vich the nutrient matter takes on reaching the neck of 
° embryo, appears to be that tendency in the plumule 
i radicle to pursue opposite directions, in whatever posi- 
4 oF circumstances the seed be placed to grow. These 

idencies have been ascribed to the action of light on the 
|\me, and of earth on the radicle: but the radicle equally 
(scends, although no earth be present, and the plumule 
1°, although light be-excluded. Others have attributed 
') descent of the radicle to. the greater weight of its sap, 
4 the ascent of the plumule to the lighter condition of that 
id: but there is no evidence that, in these parts respec- 
ccly, any such difference of sap exists. More-lately, it has 

tes a that gravitation acted in causing the descent 

* maigle 3 and attempts lave been made to counteract 
ni by keeping seeds, during their evolution, in 
stg charg on vertical or horizontal wheels: but the 
is ined seem only to prove, that, in such circum- 

Ces, the radicle and plumule pursue, as usual, opposite 


CeCctions «at e : 
bor without affording any reason, why, in natural 
« XXI, - 


. zontally. 


PHYSIOLOGY. 


growth, the one always rises and the other descends. It is Vegetable 
worthy of remark, that this tendency to descend exists only Physiology 
in the primary radicleor tap-root: for the lateral shootswhich “~~ 


it puts forth extend themselves, says Du Hamel, nearly hori- 
In like manner, the rootlets that spring from the 
extremity of a cutting descend perpendicularly, while those 
that issue from its sides proceed horizontally. We may 
observe a corresponding peculiarity in the plumule and 
its productions. It is very singular, continues this writer, 
that a tree which springs from a seed raises its stem very 
straight: it is the same with a cutting taken from a straight 
stein; but a cutting taken from a lateral branch, or the 
bent shoot of a tree, bends much in its growth, especially 
if its wood be of a hard nature. 

Both the radicle and plumule, as they receive nutriment, 
increase in all their dimensions; that is, both in length and 
breadth. The elongation of the radicle, according to Du 
Hamel, is produced only by the addition of new matter to 
its extremity, an opinion which the observations of Mr. 
Knight confirm. In the more succulent plumule, Du Hamel 
has shown, by satisfactory experiments, that elongation is 
produced by an extension of parts already formed, as well 
as by the addition of new particles ; but this extension is not 
observed when the new parts have acquired a certain degree 
of hardness. In their diametral growth, it is probable that 
both the radicle and plumule experience, in their tender 
State, some degree of expansion from the motion of their 
contained fluids, as well as from the addition of new matter 
to their exterior surface. 

In this brief account of germination, we have supposed 
the process to be carried on in closed glass vessels, in which 
the progress of evolution can be observed, the agents con- 
cerned in carrying it on made known, and their action, to 
a certain extent, appreciated. In such vessels the de- 
velopment of the seed can be continned until ali the nu- 
trient matter is exhausted, and the organized parts assume 
their peculiar forms, and execute their appropriate functions. 
If indeed water and air be duly supplied, the seeds of 
varions herbs will grow and produce flowers and fruits with- 
out coming in contact with earth, as M. Bonnet ascertained; 
and in other experiments of Du Hamel, the seeds of dif- 
ferent trees, which had been made to germinate on wet 
sponges, and had thieir roots afterwards set in bottles 'so as to 
be in contact with water, continued to vegetate for several 
years, and produced annually new leaves, bark, and wood, 
by the aid of water alone; so that, “ without attempting 
to explain how the parts of this fluid become solid, it is cer- 
tain,” says this excellent writer, “that water is able to 
furnish the nourishment necessary to plants.” For a de- 
scription of the daily appearances exhibited in the evo- 
lution of several kinds of seeds, we niust refer to our former 
article. 

In ordinary germination, however, by the time the nu- 
trient matter of the seed is exhausted, the radicle has sent 
forth rootlets through the soil, which at once serve to fix 
the plant in its place, and to draw from the earth fresh 
niaterials to sustain its growth. These materials, as will 
afterwards be shown, undergo certain changes in the young 
Jeaves, which have now sprung forth from tle plumule, and i 
part execute the function of cotyledons. The cotyledons, if 
they have risen above the surface, now fade and fall ; if they 
have remained beneath it, they decay and perish. In addition 
to water, heat, and air, the only agents required to carry 
on the germination of the seed, light now becomes necessary 
to give perfection to the plant; and its operation in be- 
stowing colour and other peculiar properties on plants will 
be more particularly noticed hereafter. In this account of 
germination, we have given attention chiefly to the physical 
phenomena which it exhibits, reserving what we have to 
say of the seed, as a living body, to another we 
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Sect. II.—Of the Vegetation of Plants. 


Art. I.—Of Soils, and of the Food of Plants. 


The plant, like the seed from which it sprang, is con- 
structed of two elementary systems, denominated vessels 
and cells. For a detailed account of these, and of the opi- 
nions held concerning them, we must refer to our former 
article. By these systems, variously blended and combined, 
the several textures, denominated Cuticle, Bark, Wood, and 
Pith, are composed. The structure of these textures, 
as they occur in different varieties of herbs and trees, has 
likewise been described in that article. 

Though the vessels of plants differ in form and structure, 
yet, with regard to use, they appear to be but of two kinds; 
those, namely, which receive and convey the common sap 
or lymph, and are named, therefore, Sap or Lymphatic 
Vessels; and those which contain and convey the juices 
proper to each species of plant, and are therefore denomi- 
nated Proper Vessels. In trees, the sap-vessels are found 
chiefly in the wood, and the proper vessels in the bark; 
but in many herbs and in palms, both kinds of vessels are 
associated together through the entire stem. Whether they 
occupy distinct places in the vegetable, or are associated to- 
gether, their functions are respectively the same; the sap- 
vessels being always employed in raising the sap upward, 
and the proper vessels in conducting its descent. 

In all parts of plants, the vessels are in contact with cells, 
which serve sometimes the purpose of a connecting medium ; 
sometimes to fill up vacuities or augment the bulk of parts; 
and sometimes as receptacles for various secretions. Be- 
tween the vessels and cells a vascular communication exists, 
so that matter deposited at one time in the cells of the plant, 
may, at another, be taken up and again mixed with the fluids, 
as occurs in the germinating seed; and these functions of in- 
ternal secretion and absorption seem to be performed, in 
plants, as well as in seeds, by the alternate exercise of the 
same vessels, acting at different times and under different cir- 
cumstances. 

Although, as we have seen, plants not only grow, but 
produce flowers and fruits without the aid of soil, yet, in 
ordinary circumstances, they draw the materials of their food 
from the earth. In an inquiry, therefore, into the nutrition 
and growth of plants, we have to consider the nature and pro- 
perties of soils, which afford them habitation and nutriment— 
the absorption of this nutriment and its conveyance through 
the vessels—the changes of quality which it experiences 
in its course, so as to fit it for nutrition—the agents requir- 
ed to effect these changes, and the mode in which they act 
—and, lastly, the manner in which this nutrient matter, af- 
ter having undergone its destined changes, is applied to 
nourish and angment the plant. 

The soils in which plants grow are composed of organiz- 
ed and inorganic matters in various proportions. Of inor- 
ganic substances, the earths which prevail most are silica, 
alumina, and lime. With these earths, magnesia and cer- 
tain metallic oxides, particularly that of iron, are often to be 
found. To these we may add alkaline matter, and animal 
and vegetable substances in different stages of decomposi- 
tion and mixture. According to the proportions in which 
these mineral and organized remains are present and blend- 
ed together, the soil will vary greatly in texture, in its pro- 
perty of retaining heat and moisture, and in its degree of 
fertility. Tosay, however, what mixture of substances con- 
stitutes the most perfect soil would be very difficult: for not 
only does climate greatly modify the natural condition of 
soils, but plants themselves exhibit the greatest diversity of 
choice or liking in this respect. Hence it is, that the soil 
and climate best suited to one plant, are ill adapted or un- 
suited to another; and that every part of the earth’s surface, 
in which heat and moisture sufficient to sustain vegetation 
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are present, is more or less clothed with its appropriate 
cies of plants. 7 

In considering physiologically the wses which the differen, 
ingredients of soils serve in vegetation, we must bear in 
mind that certain chemical elements seem essential to the 
constitution of vegetable matter; while others, though pre. 
sent and highly useful, are not so indispensably Necessary. | 
Thus, the vegetable substances, gum, starch, and sugar we 
composed essentially of oxygen, hydrogen, and carbon; and 
woody fibre, when freed from all adventitious matter is | 
found to be composed of the same elements, united nearly | 
in the same proportions. . Now, considering woody fibreas | 
the basis of the vegetable organs, and as formed, in gemi. | 
nation, directly from the feeula of the seed, and probably , 
the water in which it is dissolved, we may presume, that the 
elements which thus compose fecula, water and Woody fibre, 
are the true constituents of vegetable matter. 

In certain kinds of vegetable matter, which apprexi-. 
mate to animal substance, nitrogen is a necessary ingre. | 
dient. In other kinds, the vegetable substance partakes | 
largely of the earthy materials of the soil. Hence Hie | 
and silica are abundant in certain plants; but as such sub. | 
stances can enter plants only in a state of solution, the | 
earths met with in vegetables may not, says De Saussure, | 


soil, as on those heldinsolution by the water whichit contains, 
Some have even supposed that the earths may be formed | 
or generated in plants by the vegetative process; but the | 
facts alleged in support of this opinion are not sufficiently | 
precise. While, therefore, it is admitted, that earths are 
carried into plants, and, in certain tribes, enter largely into | 
the composition of some of their textures, we havenoevidence 
that they contribute directly to nutrition, or form an essen- | 
tial element in the composition of vegetable matter. Their 
use in affording station or habitation to vegetables is sufli-| 
ciently obvious; and the temperature and moisture of the | 
soil will also depend much on their kinds, proportions, and | 
intermixture. 


alkaline matter, exist in plants. 
seem indeed necessary to vegetation. Marine plants lan-} 
guish in a soil destitute of common salt; and it is well know 
that potash forms a large portion of the incombustible mat-| 
ter of land vegetables, and is especially abundant in the} 
leaves. De Saussure found phosphate of linie in every plant | 
he analysed. Certain plants throve well only in soils con-)_ 
taining nitrates of lime or potash; and sulphate of lime | 
gypsum accelerated much the growth of lucerne and trefoil. | 
These saline ingredients are highly useful, and the alkali 
in particular, seem necessary to the due perfection of the 
vegetative process; but, as the elements of these substances | 
do not form a necessary constituent of the vegetable fibre, 
they cannot be considered as an essential part of the f . 
of plants. Perhaps they may be regarded as condiment 
which aid in the process of assimilation ; and, as will ay 
pear, they are otherwise highly useful in the vegetable 
economy. ; . 4 
With regard to the organized remains, which al 
large a portion of the most fertile soils, they are not omy, 
soluble in water, like the other ingredients, but are cov 
posed of the same elements as vegetable substance. A 
de Saussure found pure vegetable mould to yield, by. sal 
tillation, products similar to those of the undecayed ne 
from which it had been formed, differing chiefly from ke 
containing a larger proportion of charcoal and some Sed 
Water dissolved a portion of this mould; and when sae 
of this soluble portion, the residue, though unaltere : 1 
pearance, did not support the growth of plants ie ad 
before. The part thus dissolved by water exhibite “dl 
properties of extractive,—a principle found in the sap: 
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1 bie gecially in the bark of plants. Hence it appears, that de- 
sy cyed vegetable matter, and the same may be said of ani- 
pl remains, is not only conveyed into plants, but, being 
gmed of the same elements as the living plant, may be 
caceived to furnish materials necessary to its growth. 

But in all soils adapted to vegetation, water is a neces- 
sy ingredient, whether it be regarded merely asa vehicle 
f, the conveyance of other substances, or as itself forming 
,ortion of the food of plants. To the experiments of Van 
|4mont, Boyle, Bonnet, Du Hamel, and Braconnot, tending 
t prove that water alone affords nutriment to plants, it has 
fon objected, that the water which they employed, thongh 
aoarently pure, held in solution both earthy and saline 
rtters; but, unless we suppose these mattcrs convertible 
; 0 oxygen, hydrogen, and carbon—the only essential ele- 
r nts ofvegetables—the presence of these earths and salts in 
t-water could not supply the elements required for the pro- 
cztion of vegetable matter. If, on the other hand, with 
1: Hamel and De Saussure, we suppose water, though not 
—— to lose its fluidity, and become fixed in vege- 

iles, then we have at once two of the elements of woody 
fre, combined in that proportion which the experiments 
«Gay Lussac and Thenard exhibit them as holding in the 
¢nposition of vegetable substance. 

Of the source of the other element, carbon, it is not less 
‘ficult to speak. It is an ingredient of vegetable mould, 
dof the carbonic acid carried into plants with the sap, 
cher in a free state, or in combination with alkaline mat- 
1; so that, by these means, it is pretty largely supplied 
t plants. On the other hand, M. Hassenfratz endeavoured 
tshow, that plants which vegetated in the open air by the 
| of pure water, yielded, on analysis, less carbon than the 
rads or bulbs from which they had sprung. M. de Saus- 
ie obtained similar results when he analysed plants that 
id grown in pure water, and in a place weakly illuminat- 
+; but when they grew under the direct influence of light, 
‘en the proportion of carbon in the plant nearly doubled 
‘at in the seed. This carbon he supposes to be de- 
‘ed from that decomposition of carbonic acid which is 
‘tried on by the leaves of plants growing in sunshine. 
Imitting this to be the fact, we may perhaps regard the 
\thon thus deposited in the leaf as contributing rather to 
'e formation of the inflammable produets of the plant, than 
undergoing assimilation, and being applied to the pro- 
ction of new vegetable substance. And hence, as will 
serwards be shown, plants which grow in darkness not 
‘ly contain less carbon than those which grow in light, but 
'e at the same time destitute of those inflammable ingre- 
ents which plants growing in light possess. 

Beside the earth and water, the air also has been sup- 
sed to furnish food to plants. That plants obtain mois- 
ire from the air will not be denied; and in as far as water 
concerned in vegetable nutrition, the moisture thus ob- 
ined may contribute to vegetable growth. But they have 
30 been supposed to derive carbon from the atmosphere, 
1 decomposing its carbonic acid. Since, however, the at- 
‘osphere contains less than 55th part of carbonic acid 
‘1s, the portion of that gas decomposed by plants in the 
en air must, even in sunshine, be necessarily very small, 
id the quantity of carbon thus obtained is probably much 
‘ceeded by that continually given off by plants to unite 
‘ith the oxygen gas of the atmosphere, through every pe- 
od of active vegetation. M. de Crell, indeed, deeming 
'€ carbon that could be afforded by the atmosphere insuf- 
|-lent to account for the addition of that substance which 
nts receive during their growth, was led to suppose they 
>ssessed the power of forming carbon by the aid of water, 
t, and light; and M. Braconnot has maintained that vege- 
bles find in pure water every thing necessary for them to 
‘simlate; that mould and manures yield no nutriment 5 
Ad that earths, alkalis, metals, sulphur, phosphorus, and 
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charcoal, are developed from water, by the organic powers Vegetable 


of plants assisted by solar light. 
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‘¢ But the experiments,” says Sir Humphry Davy, “ in“@-Y"™ 


which it is said that alkalies, metallic oxides, and earths, 
may be formed from air and water alone in processes of ve- 
getation, have been always made in an inconclusive man- 
ner; for distilled water may contain both saline and metal- 
licimpregnations; and the free atmosphere almost constantly 
holds in mechanical suspension solid substances of various 
kinds. The conclusions of M. Braconnot,” he adds, “ are 
rendered of little avail in consequence of these circum- 
stances. In the only case of vegetation in which the free 
atmosphere, in his experiments, was excluded, the seeds 
grew in white sand, which is stated to have been purified 
by washing in muriatic acid; but such a process was insuf- 
ficient to deprive it of substances which might afford carbon, 
or various inflammable matters.” 


Arr. Il.—Of the Course of the Sap, and the Causes of its 


Motion. 


In the warmer regions oi the earth, the sap flows, in cer- 
tain plants, through the whole year; but in more tempe- 
rate climes the functions ot vegetables are suspended dur- 
ing the winter season. Early in spring, however, it begins 
to rise in trees, and continues daily to ascend till it reaches 
the extremities of the branches. This sap is absorbed from 
the soil by the extremities of the capillary rootlets, or the 
spongioles, as they are called, and conveyed upwards through 
the vessels of the root to the trunk. In its ascent it rises 
only through the wood; for, at this carly period, no sap is 
found in the bark, nor between it and the wood, nor in the 
pith. This rise of the sap occurs before the buds have shot 
forth into leaves; and as no outlet for its escape by tran- 
spiration then exists, it rises or falls in the vessels in which 
it is contained according to the temperature of the atmos- 
phere. If at this period of its flow, its course, in certain 
trees, be intercepted, by piercing the vessels of the trunk 
in any part, it issues forth, and may be collected for exami- 
nation. In this way the vine, the birch, and sugar-maple, 
yield sap, or bleed, as it is called, very abundantly. They 
bleed also trom the extremity of a cut branch, if the expe- 
riment be made sufficiently late in the season, but still de- 
fore the appearance of the leaves. 

Early in February, before the sap began to flow, Dr. Wal- 
ker made several incisions, at different heights, in a birch 
tree, in order to observe its motion. No sap was visible at 
the lowest incision in the trunk till the temperature of the 
atmosphere rose to 46° in the shade; after which, as the 
temperature augmented, the sap continued daily to rise. 
When the highest incision in the trunk, at the height of 
thirty feet, bled, the thermometer was at 52°; and whien the 
tree bled, not only from the incisions in its trunk, but from 
every cut extremity of its branches, it was at 50°. During 
the whole experiment, when the temperature was nearly 
the same, the sap continued nearly stationary,—rising again, 
as the temperature rose, just like the fluid in a thermonie- 
ter. To the cut extremity of a vine branch, Dr. Hales, in 
the bleeding season, cemented long glass tubes, so that he 
could readily observe the movements of the sap. Into these 
tubes it would rise many feet through the morning after the 
sun was up; but while in this rising state, if there was a 
cold wind, or the sun was clouded, the sap would imnie- 
diately subside, at the rate of an inch ina minute, for seve- 
ral inches; but as soon as the sunbeams broke out again, 
the sap would immediately return to its rising state, just as 
any liquor in a thermonieter rises and falls with the alterna- 
tions of heat and cold. 

To ascertain the force and velocity of the sap’s motion 
at this season, Dr. Hales made any experiments. He found 
it to rise in glass tubes, at the rate, sometimes, of an inch 
in three minutes, and to attain the heigiit of more than 
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Vegetable twenty feet. In other experiments, it exerted a force suf- 
Physiology ficient to sustain a column of mercury at the height of 
—~-™ thirty-eight inches ; a force, says he, five times greater than 


that of the blood in the crural artery of a horse. In the 
chief bleeding season, the sap continued to rise by night 
and by day, but more in the day, and most of all in the 
greatest heat of the day; and when the sun shone hot upon 
the vine, a continued series of air-bubbles rose through the 
sap, so as to make a large froth on its top. 

Such are the phenomena exhibited by the rising sap be- 

fore the appearance of the leaves: when they have shot 
forth, a great change is observed in its movements. It still, 
however, continues to rise through the trunk; but if the 
wood be now pierced, none of it flows out, as it did in the 
bleeding season. In the excellent experiment of Dr. Wal- 
ker, already referred to, the birch tree continued to bleed 
from the 5th of March to the 24th of April, on which day 
it bled from every incision in its trunk, and every cut extre- 
mity of its branches. On the 30th of April, vernation or 
budding began, and the young leaves shot forth. As they 
advanced, the bleeding gradually lessened, till at length, on 
the 10th of May, when the leaves were fully expanded, all 
the incisions, says Dr. Walker, which had yielded sap so 
freely, were everywhere dry; and this, not from evapora- 
tion by the leaves, but from a general diffusion of the sap 
from the wood through the bark at that season. In confor- 
mity with these observations, Dr. Hales remarks, that, after 
the appearance of the leaves, the bark, which was before 
dry, and adhered to the wood, becomes lubricated with sap, 
and easily separates. Even after the bark has thus been 
brought to separate from the wood in a young tree full of 
sap, if all the leaves, says Du Hamel, be stripped off, the 
bark, in two days, will again adhere to the wood, and con- 
tinue to do so through the winter. These facts distinctly 
prove, that after the leaves have sprung forth, the sap of 
plants is no longer confined to the wood, but finds its way 
into the bark; and we have next to trace its route into that 
texture. 

M. De la Baisse and M. Bonnet traced the sap of plants 
from the extremities of the roots into the leaves and flowers; 
and when the plants were set in coloured liquors, the fluid 
was seen to pass from the vessels of the leaf into its cellular 
tissue, and the bark of the petiole afterwards to become 
tinged. The communication thus established between the 
wood and the bark, M. Bonnet considered to occur in the 
extreme ramifications of the leaf, whcre, as he supposed, 
the ligneous and cortical vessels mutually anastomose. In 
a plant of Euphorbia, set in a coloured liquor, Dr. Darwin 
observed the fluid to run along the inner ring of vessels in 
the petiole to the upper surface of the leaf; while on its 
under side, a white fluid was seen to return from the extre- 
mities of the same leaf, and to descend, by the exterior ring 
of vessels in the petiole, into the bark. In similar experi- 
ments on the apple branch, Mr. Knight followed the return- 
ing fluid through the bark, by the vessels of which it seemed 
to be conveyed to the roots. These facts show that the 


sap, which is observed in the bark, after the leaves have: 


sprung forth, gets into that texture by passing through those 
organs. ; 

The leaves, which thus form the organs of communica- 
tion between the wood and the bark, not only vary the 
course of the sap, but greatly influence its motion. Before 
their appearance, no natural outlet for its escape existed, 
and it therefore rose, continued stationary, or fell in the 
same vessels, chiefly according to variations of temperature. 
But when the leaves are developed, a large portion of the 
sap, in its passage through them, is thrown off by transpira- 
tion, and the remainder is conveyed into the bark ; so that, 
by these means, the vessels of the tree are emptied, and put 
into a condition to attract fresh portions of fluid. Hales 
accordingly found that amputated branches of trees, which 


were furnished with leaves, and set in glass tubes Of water, ¥ 
attracted from fifteen to thirty ounces of water in the conresP 
of the day; while similar branches, from which the leaves 
had been stripped off, imbibed, in the same time and cir. 
cumstances, not more than one ounce. In like manner, a 
growing vine, which was perspiring abundantly by its leaves, 
ceased at once to yield sap from its stem, when cut over je. 
low the leaves. He found also that amputated branches, 
when plunged in water, imbibed from the small end to the 
reat end as well as in the opposite direction; that th 
imbibed also when deprived of their bark, but not when | 
stripped of their leaves; and that they would imbibe water 
from their small cut extremity, while still attached to the 
trunk. Hence it appears, that, after the period of verns. 
tion, the flow of the sap is promoted chiefly by perspiration 
from the leaves; and, therefore, if the leaves be removed, 
or their perspiration counteracted by a cold and humid at. | 
mosphere, then, as Hales found by experiment, the attrac. | 
tion of fluid by the sap-vessels is proportionally diminished, | 
To find the force and velocity with which the sap moved 
in this more advanced stage of vegetation, Dr. Hales ce. 
mented branches of trees, furnished with leaves, in glass : 
tubes filled with water, and then set the lower end of the 
tube in a vessel of mercury. As the water was attracted 
by the branch, the mercury rose into the tube, in one in- 
stance, to the height of twelve inches in seven minutes. { 
When the mercury had reached its greatest height, it would | 
hold to that height for several hours in a warm sunshine, 
which favoured perspiration from the leaves; but as the | 
sun declined or set, perspiration decreased, and the mercury 4 
ceased torise. So great at this season is the attractive force | 
of the leaves, that if a notch be cut in the trunk of a tree | 
through which the sap is rapidly flowing, yet will the notch 
remain dry; “because,” says Hales, “ the attraction of the 
perspiring leaves is much greater than the force of trusion 
from the column of water.” By other experiments he as- 
certained, that, when once the motions of the sap have been | 
brought under the dominion of the leaves, the sap-vessels 
of the root no longer possess the same power of forcing the 
sap upward, as they did in the bleeding season ; but so long | 
as the leaves throw off the sap, the roots more or less abun- } 
dantly attract fresh supplies of it from the earth. i] 
In these various motions of the sap, both before and after | 
the bleeding season, Dr. Hales ascertained that the tree une | 
derwent no variation in its dimensions; yet, whenever | 
rained, the stem very sensibly dilated, and when the weather | 
again became dry, it subsided as much. “ This shows,’he | 
adds, “ that the sap, in all stages of vegetation, 1s con 
in its proper vessels, and does not confusedly pervade every | 
interstice of the stem, as the rain does, and thereby dilate | 
it.” Du Hamel also noticed this alternate angmentation | 
and diminution in the size of trees, under the different states | 
of a humid and dry atmosphere. 
Beside this perpendicular ascent, there is also, in certain | 
circumstances, a lateral motion of the sap. Dr. Hales cut 
four large gaps in the branches of different trees, at sever 
inches distance from each other. The cuts were came | 
down to the pith, and opposed, in position, to the four pom | 
of the compass. If the cut branches were then amputated | 
and immersed in water, they imbibed that fluid by their ex 
tremities, but not so abundantly as before, and continue | 
to give it off freely by their leaves; if they remained at 
tached to the tree, after such gaps were made in them, 
the leaves and fruit of the branch flourished as well # those | 
on other branches of the same tree ; proving, Says — 
very free lateral passage of the sap, where the direct ig 
sage had been several times intercepted. In these oy ; 
moisture could, at any time, be either seen or felt, not"! el 
standing much fluid was passing by, because the ale ¥ : 
the gaps, was in a strongly attracting state to anh gril 
great perspiration of the leaves. Mr. Knight made si 


insions on the opposite sides of apple branches during the 
» weer season; yet, through these branches, the sap flowed 
inpring, and pushed forth the buds as usual. 

‘rom the facts stated above, it appears, that, before the 

od of vernation, temperature is the chief agent in pro- 
ming the flow of the sap; and that, after that period, its 
sn*ress is aided principally by perspiration from the leaves. 
Tire must, however, exist in the plant itself some condi- 
11 tic or structure which favours the operation of these agents. 
| AWifferent periods, different causes have been assigned for 
| thiascent of the sap. It has been supposed to exist in the 
| sta of vapour, and its ascent has been ascribed to its levity: 
| othrs have attributed its rise to some imagined action of 
|| thespiral vessels; others to fermentation, or to the me- 
| chaism of valves; and others to a power of contraction and 
| dibation in the vessels, or to capillary attraction. Of these 
| allved causes, the two last alone deserve particular notice. 
f TH a contractile power, derived from a vital source, is not 
| neessary to the motion of the sap in plants, seems certain 
iW fi the fact of the ready transmission of fluids through 

| debi vegetables. Even the dissevered particles of vege- 
| tales, as the ashes of wood, were found by Hales capable 
| of ttracting water with a force nearly equal to living orga- 
| nied structures. From these and other facts, he considered 
thitise of the sap to be produced by capillary attraction, 
{ aio] by temperature, and especially by perspiration from 
| th’ eaves. 
| ‘he force of capillary attraction, when thus aided by 
{ evoration, is strikingly illustrated by an experiment of 
| Pressor Leslie. He found that the attractive force, exerted 
| byhe very fine pores of a thin hollow ball of earthenware, 
| fre. which water was continually evaporating, was more 
| th: sufficient to support a load of mercury, in a tube attach- 
| et the ball, equal to that of 400 inches of water, or a co- 
| lus of thirty-four feet of that fluid. He estimates the dia- 
j mers of the pores in the ball at the 10,000th part of an 
| int, and supposes the pores in the leaves of plants to pos- 
| seal the same dimensions. 

‘Athough capillary attraction, when aided by perspira- 
| ti from the leaves, may exert great influence over the 
| méon of the sap, it is yet probable that some power or 
| Prierty, inherent in the vessel as a living organ, assists its 
| acm. The direct effect of heat in promoting the flow of 
| thsap in the bleeding season, and of cold in retarding it, 
| seus to be more connected with some living property in 
thvessels, than with their powers as simple capillary tubes. 
If tis heat be supposed to dilate the vessels, it ought to 
clk capillary action, and cold, by diminishing their dia- 
mers, ought to increase it; but the results afforded are 
ex'tly the reverse of these. “If a capillary tube,” says 
D Thomson, “be taken of such a bore that a fluid will 
tigin it six inches; and if, after the fluid has risen to its 
gtitest height, the tube be broken short three inches from 
j th ottom, none of the liquid in the under half flows over — 
B if we cut a plant, the Euphorbia peplis, for instance, 
In'vo places, so as to separate a portion of the stem from 
thivest, the milky juice of that plant flows out at both ends 
Solompletely, that if afterwards we cut the portion of the 
81 in the middle, no juice whatever appears. Now, the 
lneter of these vessels is so small, that, if it were to con- 
tis unaltered, the capillary attraction would be more than 
Su'cient to retain their contents, and consequently not a 
dr would flow out. Since, however, the whole liquid 
, pes; it must be driven out forcibly, and consequently 
i: — must contract.” From similar experiments, Du 
, L inferred that the proper juice is forced out by a 

; ror of the vessels that contain it. : 
wal js etit T houars believes that the expansion of the buds 
Che — of the branches in spring is the first 
M ib. the movement in the sap. He ascertained, by 
“Timent, that the sap begins to move at the extremities 
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of the branches before it stirs at the roots. Dutrochet Vegetable 
brings forward his theory of galvanic currents to account Physiology 
for the flow of the sap. The fluids of plants, he says, are 


denser than those which surround them, and hence a gal- 
vanic action, or endosmose, takes place, by means of which 
the water of the soil is propelled into their system. These 
two theories may be. combined, and we may suppose that, 
when the buds are developed in spring, the fluid which they 
contain increases in density by evaporation ; thus leading 
to a flow of the thinner fluids upwards by endosmose, the 
motion being propagated through the whole plant down to 
the roots which attract the fluid from the soil. 

From all that has been advanced relative to the flow of 
the sap, we may conclude that temperature, the develop- 
ment of buds and leaves, and the exhalation from them, 
endosmose, and probably some vital actions, may all con- 
spire to promote this important vegetable function. 

In addition to the general circulation of sap, there are 
also special motions of it, confined to particular parts, and 
partaking more of a vital nature, to which the names of 
rotation and cyclosis have been given. The first of these 
motions is met with in plants of low organization, but is 
not confined entirely to flowerless or cellular plants; while 
the latter occurs only in plants of a higher organization, 
although not limited exclusively to flowering species. 

Rotation has been noticed chiefly in the genera Chara 
and Nitella, and consists of currents setting from joint to 
joint, flowing down one side, generally that next the axis, 
and returning up the other, without any membrane inter- 
vening to separate the opposing currents, and the motion 
in each cellule being independent of that in the cellules 
next to it. The motion occasionally intermits, and is ren- 
dered obvious by green granules of starchy or oily matter, 
which float in the fluid of the cellules, and are carried about 
bythe currents. Some interesting observations have been 
made on these peculiar vital movements by Treviranus, 
Amici, Solly, Varley, and Slack, in the Annales des 
Sciences Naturelles, and the Transactions of the Society of 
“Arts. 

Cyclosis was discovered by Professor Schultz of Berlin 
in 1820, and consists of the motion of a fluid called datez, 
analogous, in many respects, to the blood of animals, and 
-contained in peculiar vessels, to which the name of cznen- 
chyma or laticiferous vessels has been given. These vessels 
consist of branched anastomosing tubes, lying in no definite 
position with respect to the rest of the tissue, and so thin 
and capillary in the young state as to be scarcely visible. 
They are expanded and contracted at intervals, and their 
sides are not parallel as in other vessels. They exist often 
in connection with spiral vessels. ‘The latex is sometimes 
transparent and colourless, but in many cases it is opaque, 
and either milk-white, yellow, red, orange, or brown. Its 
colour is due to the presence of numerous minute globules, 
which are constantly agitated as if by a spontaneous mo- 
tion, and appear to be alternately attracted and repelled 
by each other. The latex is looked upon as the proper 
juice of the plant. On exposure to the air it separates into 
a tenacious coagulum anda thin serum. The motion of 
the latex, or cyclosis, consists of currents, which are ob- 
served traversing the laticiferous vessels, and passing through 
the lateral connecting tubes or branches into the principal 
channels. These currents, which are rendered visible by 
the movement of the globules in the latex, follow no de- 
terminate course, but seem to be very irregular in their 
direction, some proceeding up, others down, some to the 
right, and others to the left; the motion occasionally stop- 
ping suddenly and then recommencing. The motion is 
checked by diminution of temperature, or by a wound in 
the vessels, and it is completely arrested by a strong elec- 
tric shock. } 

Cyclosis has been observed in Ficus elastica, or the In- 


VEGETABLE PHYSIOLOGY. 


Vecetable dian rubber plant, Chelidontum majus or Celandine, Alisma 
Physioiogy Plantago, Tradescantia, &c. 
~~ = For full particulars relative to these singular movements, 


the reader is referred to M. Schultz’s paper, which will 
speedily be published in the Mémoires de Académie des 
Sciences. 


Art. II1.—Of the Qualities of the Sap, and the Changes 
which it undergoes in the Leaves from the agency of the 
Air. 

Having said so much of the motion of the sap, and of the 
powers by which that motion is accomplished, let us next di- 
rect our attention to its qualities. If collected during the 
bleeding season, it is almost without taste, but sometimes 
a little sweet. It ordinarily yields, by evaporation, only a 
little mucilage; but that of the maple of Canada is said, by 
Dn Hamel, to afford nearly 5 per cent. of sugar. The sap 
ofthe elm (Ulmus campestris) was examined by M. Van- 
quelin at successive periods of vegetation. In his first ana- 
lysis he found 1039 parts of it to consist of 

1027-904 water and volatile matter ; 
9-240 acetate of potass ; 
1-060 vegetable matter ; 
0-796 carbonate of lime. 

At a later period, the vegetable matter was in greater 
quantity, and the saline ingredients had diminished ; and, 
at a period still later, these changes were still more evident. 
Other saps were analysed, and found to possess similar in- 
gredients ; and some others in addition. The sap of the 
beech contained gallic acid and tannin; and that of the 
birch, sugar, and acetates of alumina, and lime. The sap 
of the vine, examined by Dr. Prout, resembled river water 
in appearance and specific gravity, but was sweetish to the 
taste. It yielded, by evaporation, a minute portion of resi- 
duum, consisting of a peculiar vegetable matter and car- 
bonate of lime. 

The increase of vegetable matter observed in the sap as 
the season advances, suggests the idea that it becomes 
mixed with matter previously deposited in the tree. This 
idea occurred to Malpighi, who considered the sap, as it 
rose through the vessels, to be partly deposited in the cells, 
where it underwent changes which fitted it for supplying 
the first nntriment to the young buds and tender leaves. 
A similar opinion was held by Darwin, who also supposed 
the sweet juices found in certain roots, and in the knots 
and stems of some of the grasses, to serve the same purpose. 
From finding the specific gravity of the sap to increase as 
it rose higher in the tree, and the alburnum of a tree, felled 
in winter, to be heavier than in other seasons, Mr. Knight 
also supposed a deposition of nutrient matter to be made 
in the alburnum, through the latter part of summer and 
autumn; so as to be ready to nix with the sap in the fol- 
lowing spring, and afford nourishment to the buds and 
leaves. Hence, we may consider the young bud, like the 
embryo of the seed, to draw its first nutriment from matter 
previously secreted, and in part deposited in cells, and 
afterwards reabsorbed and applied to its destined use. 

The bud, thus nourished in its early growth by the 
ascending sap, is more or less rapidly developed, and the 
tree soon becomes clothed with leaves. Of the changes 
in the motion of the sap when vernation occurs, we have 
already spoken, and have now to describe others which are 
effected in the qualzties of the fluid. The first action of 
the leaves upon the sap is to throw off a large portion of it. 
The insensible perspiration of plants has been particular- 
ly investigated by Woodward and Hales, and by Bon- 
net and Guettard. Dr. Woodward found that a sprig of 
mint, weighing only 27 grains, imbibed, in seventy-seven 
days, 2558 grains of water: yet its weight was increased 
only 15 grains; and it must therefore have given off in 
that time 2515 grains of fluid. Hales calculated that a 


sun flower, the area of the surface of which aboy 
was equal to 5616 square inches, gave off, by Perspitation 
in a warm dry day, about 20 ounces of fluid. Ip fe 
dry night, without dew, it exhaled only three Hes 
When the dew was sensible, there was no petspitation, 
and when the dew was abundant, or the night wet, then i 


the weight of he plant a incre The more succulent 
leaves perspired more than those of firmer texture, and | 
the same species, and placed in similar circumstances, 
perspiration 1s pr-portional to the extent of perspirin 
diminish or entirely suspend this function. 

The fluid thus perspired was collected by Hales as it 
liquor in all was very clear, nor could he distinguish any 
difference in its taste. It had nearly the specific gravity 
of water, but when exposed to a hot sun it began sooner 
to putrify. Senebier evaporated the perspired fluid of a | 
and gummy matter, and of carbonate and sulphate of lime, 
which ingredients seemed to augment as vegetation pro- 
ceeded. | 

By the loss of its more aqueous parts, the proportions of | 
Grew, Malpighi, Du Hamel, and others, have pointed out | 
the great differences produced in the consistence, colour, — 
odour, and taste of the sap during its transmission through | 
the leaves; differences peculiar to each species of plants, 
movement, the appellation of Proper Juice. It is in this” 
proper juice, says Du Hamel, that the nareotic power of 
the poppy, the corrosive quality of the fig, the diuretic vir- | 
tue of the fir, and the purgative property of jalap, resides: | 
cane and maple arise probably from the intermixture of the 
proper juice with the common sap: whence we may inlet 
that the virtue of plants resides principally in their proper 
juice. ") 
Those which have been examined differ much in theit | 
chemical properties. In some of them, mucus is the pre: 
dominant ingredient, and such juices are generally mild 
hot and acrid. From the proper juice of Euphorbia, M | 
Chaptal obtained, by the agency of chlorine, a white prec | 
pitate, consisting of two parts resinous matter and one part | 
woody fibre. The juice of the eartca papaya, a tree that 
the fibrine of animal matter. From other juices, gums 
resins, turpentines, balsams, tannin, sugar, and various: 
other products, have been obtained: so that, in their sens 
sible qualities, these juices differ as much from each other | 
contain a substance resembling in character the woody fibre. 

That the difference of quality observed in the common | 
sap and proper juices is effected chiefly in the leaves, seems 
now to be generally admitted. Some part of this difference | 
juices experience from the exhalation of so much aes 
but a much larger part is to be ascribed to the effects wm | 

—. ; : he 
air is essential to the vegetative process, and mere 
leaves of plants more especially act on the air, ate eat 

: ; tls | 
gists are not yet agreed as to the nature and aula Se | 
action, nor, consequently, as to the mode and deg 

i . : : pelt: | 
appears to us to have arisen partly from imp on 
ment, and partly also from blending together ' 


deciduous more than those of evergreens. In plants of 
surface: but in all plants, cold and humidity more or less 
issued from the leaves of various herbs and trees, he 
vine: the residuum consisted of minute portions of resinous | 
the remaining ingredients of the sap must be much changed, — 
and which have obtained for the sap, at this stage of its 
and even the peculiar products obtained from the sugar | 
, a 7 
It is difficult to collect these juices in a pure state, | 
and nutritious. Of the milky juices some are mild, others 
grows in Peru, yielded M. Vauquelin a substance very like | 
as they do from the common sap ; but all of them appear to 
ibute .entration which these 
is doubtless attributable to the concentratio 
result from the combined agency of light and ait. 
5 : oe . »sigl0" 
long since established by decisive evidence; but physio® 
A fl . r Oe nce 
which it affects the vegetable fluids. This discordance | 
‘ . : F e 
tions performed by the leaves, which, in their nature, 
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que distinct, and which, though they comm nly go on to- 
eer, may be easily separated, and the peculiar and spe- 
cifresults of each better observed and estimated. 
|. the ordinary circumstanees of growth, plants are ex- 
ond at the same time to both light and air; and each 
| avet exerts on them peculiar and specific effects. If de- 
pried of air, when in a state of active vegetation, plants not 
1 | onkcease to grow, but soon die; but the exclusion of light 
| is 1t followed by suspension of growth, and still less by 
14 deca. Hence, in favourable circumstances as to heat and 
inocure, plants continue to vegetate even through the 
rig’; and are frequently seen to grow in situations from 
wh light is wholly exeluded. They then lose, however, 
may of their peculiar and more active properties ; but they 
|augient in size, and display their specific forms. Air, 
| ticfore, is essential to vegetation ; but light, though ne- 
‘1 cesry to the development of certain properties, is not 
| ess tial to the growth of plants. It will be convenient to 
|_corder the functions of the leaves, first, in relation to air ; 
andsecondly, in relation to light. 
ie late Dr. Priestley led the way in pointing out the 
nate of the changes which the air suffers in vegetation ; 
butirom not elearly ascertaining, at that early period, the 
| consosition of the air he employed, nor the extent of change 
it sfered, nor being fully aware of all the circumstances 
whn might vary his results. he arrived at contradictory 
corsusions as to the effects which vegetation ultimately 
pronces in the air. Onthe whole, however, he considered 
theitmosphere, when vitiated by other processes, to be pu- 
rifid by the growth of plants. His illustrions contemporary, 
selisle, by previously removing the carbonic acid from the 
oubir he employed, found that plants, by their vegetation, 
itl? in sunshine or in shade, constantly deteriorated the 
air.) Similar results, as to the detcrioration of the air, in 
ordiary vegetation, were obtained in many of the experi- 
mes of Ingenhousz, Senebier, Woodhouse, and De Saus- 
surt and they have since been extended and eontirmed 
by ’r. Ellis in the work already referred to. By these ex- 
perients, it is proved that plants, like the sceds from which 
hethave sprung, require, in the atmosphere in which they 
aremt to grow, the presence of oxygen gas; that, by their 
vegiation, they convert this gas into an equal bulk of car- 
bor acid gas ; and that the azotie portion of the air, as 
wcln volume as in composition, remains unaltered. 
4 the seed, in its germination, supplied carbon to unite 
witthe oxygen of the atmosphere, so does the plant yield 
tha*lement for the same purpose, during its vegetation. 
Mo vegetable substances, either dead or living, solid or 
ful’ when placed in suitable circumstances as to heat 
;*"Cnoisture, deteriorate the atmosphere by forming car- 
or acid gas; and the experiments of Huber, Senebier, 
j#@e Saussure, show, also, that, when all the oxygen of 
their has been eonsunied, they still yield carbon to unite 
se other ingredient, so as to form carburetted azotic 


ee a i le ene ie 


) or, if hydrogen gas has been employed instead of 
| 220), then earburetted hydrogen is formed. Neither the 
| hivie State of a plant, nor the presence of oxygen gas, is 
| essetial to the separation of carbon from vegetable mat- 
ter’and we may, therefore, presumc that its separation is 
Wl not so mueh to any attractive force exerted by the 
| &'Smployed, as to some spontancous change in the vege- 
tab: compound itself, whereby its carbon is enabled to com- 
| dnwith the gases that surround it, in the order of its affi- 

or them. In low temperatures, or when the plant is 
| 


| x i its functions are more or less completely suspended, 
Bre bed :- of carbonic aeid is then proportionately 
vethatiy —— i the contrary, a vigorous exercise of the 
of tet . a ers gives rise to a corresponding produetion 
thero - a what state or form the carbon exists, at 

of its combination with elastic fluids, is not 


yetnown ; but it is probably held in solution by water, 
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and acquires and retains its elastic state, 
with a permanently elastic body. 
in what part of the plant does this 
the oxygen gas of the air take place, and in what manner 
is it accomplished? In the living plant, it is chiefly by 
the leaf that carbonic acid is formed. Tv discover the mode 
and place in which it occurs, we must take into view not 
merely the change produced in the air, but the structure 
of the living organ by which that change is effected; for 
it is only by combining a strict. regard to anatomy with our 
chemical knowledge, that we can ever hope to arrive at true 
physiological conelusions, and avoid the crude and fancifnl 
notions that have too often usurped their name. 

The leaf, then, is formed of a vascular system, of cellular 
tissue, and of a cuticular covering that invests it on all sides. 
To this organ the sap is brought by vessels which spring 
from the alburnum or wood, and which, after forming seve- 
ral fasciculi in the petiole, proceed to the base of the leaf, 
and there, by their expansion and distribution, produce a 
minutely reticulated structure. With these sap-vessels, 
proper vessels are every where associated, which appear to 
communicate with the sap-vessels, and to convey ito the 
inner bark the sap which they receive. Grew considered 
the vessels, which form the reticulations of the leaf, to be 
of the same size in every part, and never to inosculate or an- 
astomose, except end to end, or mouth to mouth, after they 
have come to their final distribution. Malpighi, on the 
other hand, believed them to anastomose in every part: 
and, in regard to the minuter transverse fasciculi, given off 
from the longitudinal bundles, he has been followed by Dr. 
Todd Thomson, who, however, though he considers them 
as “ distinct vessels, uniting with the longitudinal bundles 
in a singular manner,” has never been able to determine 
‘‘ whether there is any opening directly into the longitudi- 
nal vessel on which the extremity of the transverse vessel 
is applied.” It is during the course of the sap, throngh the 
two orders of vessels in the leaf, that it undergoes those 
changes in its properties which fit it for nutrition; but 
whether these changes are effeeted in the sap-vessels, or 
the proper vessels, or partly in both, has not yet been de- 
termined. 

The minute network formed by the vessels is everywhere 
filled up with cellular tissue, constituting the parenchyma 
of the leaf. The cellsof this tissue contain fluids derived 
from the neighbouring vessels, and are likewise the seat of 
the green colouring matter. There must, therefore, be a 
ready communication between the vessels and cells; and 
this many have supposed to be accomplished by the medium 
of pores in the sides both of the cells and vessels. But the 
best observers represent the cells as close cavities, having 
no visible communication with each other. Were we even 
to admit the existence of pores, we should find it difficult 
to conceive how the contents of the cells could be set in 
motion and transmitted through their own sides, and those 
of the vessels also, so as to be conveyed and deposited in 
the several parts where growth takes place, with all the re- 
gularity we actually observe. To us no other means occur 
of accomplishing these operations, consistently with the in- 
tegrity of the cellular structure, than the exercise of those 
alternate functions of secretion and absorption, which, from 
so many other considerations, we have supposed to be car- 
ried on in every vegetating part of the plant. 

The cuticular covering of the leaf is the organ through 
which, under different circumstances, the fluids that are 
exhaled and absorbed must pass; and through which also 
both light and air exert their peculiar action on the vege- 
table juices. The structure of this organ has excited parti- 
cular attention, and the opinions held coneerning it have 
been detailed in our former article. It is there described 
as being composed of a proper cuticle, beneath which is a 
vascular network, the vessels of which, springing from the 
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the effects produeed to arise from the loss of carbon, for) 
were it proved that this carbon is extracted direct} ~ 
the juices contained in the vessels, rather than afforded | ‘ 


i- 
576 
Vegetable larger faseiculi, form at various points an oval ring, from 
Physiology whence go off two or more radiating filaments, which ter- 


~—— <= minate at the cuticle in an oval pore, more or less elongated. 
It is by the vascular filaments, which thus terminate at the 


pores of the cuticle, that the exhalation of fluids is held to 
be performed ; and hence it is, that, in different plants, this 
function is more or less abundantly carried on, in propor- 
tion to the number of cutieular pores or stomata; and that 
plants, and parts of plants, which have but few pores, per- 
spire little, and those that are destitute of pores not at all. 
Precisely the same coineidenee between the number of sto- 
mata in leaves, and their power of absorbing fluids, has also 
been remarked; and M. Decandolle believes that the vas- 
cular pores, on the surfaces of the leaves and of porous stems, 
are the organs by which the functions both of exhalation 
and absorption are alternately carried on, according to the 
existing condition of dryness or humidity in the surround- 
ing atmosphere. 

Beside the function of exhalation, it has lately been 
maintained by Dr. Todd Thomson, who has bestowed great 
attention on the structure of the leaf, that the stomata are 
the organs by which the function of respiration in plants is 
performed. According to him, the pore is not a superficial 
aperture, but “a short cylindrieal tube, penetrating com- 
pletely through the cutis, and terminating in a eul de sac, 
whieh is impressed into a vesiele that appears to communi- 
cate with the oblong cells immediately beneath the cutis. 
But although the aperture penetrates the cutis, there is no 
opening through the epidermis, whieh, on the contrary, enters 
into the tubular part of the pore, and lines it throughout.” 
In different leaves, the form of the pore, of its short tube, and 
of the vesicle beneath, are said to vary; but the cutiele or epi- 
dermis dips down and lines the cavity inall. By the funnel- 
shaped pore above deseribed, the air is said to be admitted 
into the vesicle situated beneath it: and as this vesicle 
probably communicates with the cuticular cells, which are 
in general filled with air, the aqueous eontents of the cells 
that form the parenchyme of the leaf, are thus brought into 
immediate eontact with the atmospherc.? 

It ean hardly, however, be admitted that the existence 
of stomata is indispensable to the production of that che- 
mieal change in the air which constitutes respiration ; 
for, according to Decandolle and Rudolphi, the petals of 
flowers, the cuticle of fleshy fruits, the tunics of seeds, the 
stems and leaves of etiolated plants, most of the lower tribes 
of vegetables, and all roots and bulbs that grow beneath 
the soil, are alike destitute of stomata; and yet the unitcd 
experience of Priestley, Scheele, Ingenhousz, and De Saus- 
sure, bears testimony that all these parts are capable of 
acting on the air like porous leaves. Dr. Thomson indeed 
states that some of the lower tribes of vegetables, and cer- 
tain etiolated leaves, are really furnished with stomata: but 
even granting this to be the ease, there still remain other 
parts of plants, which grow beneath the soil, and yet act 
upon the air, like porous parts that vegetate on the surface. 

Without denying, therefore, the probability that stomata 
may favour the exercise of the respiratory function, we are 
compelled to admit that surfaces, not yet discovered to have 
stomata, are eapable of produeing similar ehanges in the air. 

But whether the air enter the stomata in order to be 
changcd, or is merely ehanged at the surface of the plant ; 
or whether, by some unknown means, it permeate the cu- 
ticle, cells, and vessels, so as to act directly on the fluids 
thcy contain ; it seems certain that these fluids acquire the 
properties, whieh fit them for nutrition and growth, directly 
through the ageney of the air. How, then, does the air act 
in produeing such effects? No specific aetion can be as- 
eribed to its azotic portion, since that gas is not essential in 
vegetable respiration ; and when present, it neither suffers 
nor produces any known change. Neither ean we suppose 


1 Thomson's Elements of Botany, vol. i. p. 614. 


the fluids which they exhale, still the quantity gi i 
minute to be considered as the ie of <a packs 
changes ; and it is ‘more reasonable to believe that thy | | 
proceed rather from something derived from the air, thn |_| 
from anything given off from the plant. They Here he. | 
cordingly been very generally aseribed to the combination 
of oxygen with the juices of the plant; this oxygen be 

partly supplied by the external air, and partly by the air con. . 
tained in the spiral vessels of the plant. | 


) 


Art. IV.—Of the mode in which the Proper Juice is 
applied to the Purposes of Growth. 


_ It is only after the common sap has been duly changed 
in the leaf by the agency of the air that it is rendered ft | 
for the formation of vegetable matter. For this purpose,it 
descends in the “ proper vessels,” whieh in trees are oat 
monly situate in the bark. If at this period, therefore, a | 
cireular portion of that texture be cut away, the proper juice | 
is seen to issue from the upper lip of the wound; but this 
soon ceases, and its accumulation in the vessels then forms | 
an enlargement around that part. Sometimes the proper ' 
juiees exude, and form concretions of a gummy, saccharine, | 
or resinous nature on the surfaee of the bark, and some- | 
times they are effused into the sap-vessels or cells. Where | 
the bark is young and succulent, the juices probably re- | 
ceive some further ehange in their descent; for such stems | 
act on the air tike leaves, and, in some species of plants, | 
which are destitute of leaves, thc functions of the leaves | 
are performed by the stem alone. In ordinary trees, how- 
ever, the bark is unable to form nntrient matter without the | 
aid of the leaves, as an experiment of Hales distinctly shows. | 
He removed eircular portions of bark, half an inch in breadth, | 
from a thriving branch of a pear tree, so as to leave several 
ringlets of bark, three quarters of an inch distant from each a 
other. All these ringlets, except one, had a leaf-bearing | 
bud on them, and all but this one swelled at their bottoms | 
and grew; and the more leaves the bud produced, so much | 
more did the bark on whieh it grew swell at the bottom, | 
while the leafless ringlet did not swell or increase at al. | 
From faets before stated, it also appears, that a portion a! | — 
the nutrient matter that descends from the leaves is found | 
in the alburnum, as well as in the bark; and this will be) 
still more clearly shown when we come to treat of the re- 
generating powers of the alburnum. a 
In discoursing on the trunk of trees, it was stated that a | 
layer of bark, called liber, and a eirele of wood, name | 
alburnum, are annually formed; and that between this libet | 


and alburnum the new matter that adds to the bulk of 
the tree is deposited, and becomes organised. Malpigi! 
believed the Uber to form the new parts, and'that these} 
parts were afterwards converted into wood. Grew also I 
sidered the new wood to be formed by the bark, but not the 
liber to beconverted into wood. Hales, onthe otherhand,sup 
posed the new wood to be formed by the old; while other 
have licld that both bark and wood contribute to form ne¥ | 
matter. Are, then, the new layers which are annually addet 
to the tree formed by the bark, by the wood, or by bot 
By various experiments, which we have not room to acl Al 
M. du Hamel endeavoured to shew, first, that the bark | 
resides not | 


able to form new wood, and that this power 
secondly, th@ | 


its outer layers, but in the part ealled “iber; : 
the alburnum is also able to produce new wood an ‘ | 
but that this power is not possessed by the older and mot : 
hardened vessels of the wood. 

The process by whieh new vegetabl : 
trees is thus deseribed by the same exeellent writer fl 
a portion of bark has been removed from a tree, 2B | 


2 Ibid. p. 622, 623. | 
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ilaginous fluid is first seen to flow from beneath the re- 
ing bark, or, in certain circumstances, from the alburnum. 
[iliffers in appearance from the proper juice, and was nam- 
cambium by Grew. To observe the proeess more com- 


 rry trees, from whieh portions of bark had been removed, 
inglass tubes, elosed at each end by cement. For a few 
ds, the glass) was obscured by vapour, which gradually 
duppeared; so that it was then easy to see what passed 
hin. At. first, a small tuberele appeared beneath the 
ujer lip of the wound, and one still smaller at the lower 
li; After this, granules of gelatinous matter issued from 
tt alburnum: they were isolated, and had no connection 
wa the tubercles just mentioned; their colour was at first 
ish, but, in about twelve days, passed to a greenish tint. 

A these new parts continued to extend through the sum- 
m,; the tubercle from the upper lip of the wound enlarged 
tly, but, that below, very little; so that it was princi- 
by the growth from above that the wound was healed. 
I}: bark of the cieatrice having been formed by the union 
few produetions from the upper and middle part of the 
wind, was very rough, and in some plaees entirely wanting; 
bral the regenerated parts duly performed their appro- 
prte funetions, and the stems augmented so much as, in 
soe instances, to burst asunder the glass tubes that en- 
cl ed them. . 
Vhile Du Hamel’s experiments showed that new wood 
not produeed from the old, they did not prove that it 

| w) produced by liber. Aeeordingly, with the view of clear- 
in up this matter, Mr. Knight instituted new experiments, 
byvhich he was led to adopt the idea, that wood is not the 
luce of bark, but is formed. by matter sent down from 
eaves, this matter forming both new wood and new bark. 
Ju Petit Thouars, from observing, in the Isle of Franee, 
wit takes place in the formation of the branches of Dra- 
a, and other monocotyledonous plants, has come to the 
‘wclusion, that wootly fibres are the prolongation of the 
bis or germs whieh are developed. He looks upon buds 
#1 fact fixed embryos, which send roots downwards to 
‘1 new wood and bark, and shoots upwards to form new 
| buiches. Aecording to this theory, the young shoot may 
beegarded as the plumule, the pith as the eotyledon, and 

| thfibres of the wood and bark as the roots. The cam- 
4 he considers..as useful in nourishing the bud roots. 
important feature in this ingenious theory is, that it is 
ayjicable both to exogenous and endogenous plants. Va- 
3 objections, however, have been urged against it by De- 
alle and others, and farther observations are still re- 


| a confirm it. 
ecandolle doesnot deny that buds, or the leaves which they 
pri uce, have some influence in the formation of wood, but 
| th tion, he says, is entirely physiological, and depends 
er elaborating the descending sap by which the young 
isnourished. While Du Petit Thouars attributes to 
uds the origin of woody fibres, and to alburnum and 
their nutrition, Deeandolle thinks that leaves pro- 
the nourishment, and that the fibres are developed by 
ber and alburnum. These opinions embraee the chief 
under dispute; and further elucidation of them is 
‘ired beforewe ean come to a deeided eonclusion relative 
© origin of wood. Physiologists seem at all events 
‘to be agreed on this, that the formation of wood de- 


Poualien possess no power of removing deeayed or- 
% internal absorption, as oceurs in the animal sys- 
the ee that their powers of regeneration are eonfined to 
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bf cay, by accident, or disease. 
thaw AXI, 


| 
| 
1 
| 


ry Du Hamel enelosed the stems of. young elms and 


oduction of parts ororgans which have been removed | 
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Art. V.—Of the Changes which the Sap undergoes in the 
Leaves from the agency of Light. 


In what has hitherto been said, we have supposed the 
funetions of nutrition and growth in plants to be earried 
on, as in seeds, by the combined agency of water, heat, and 
air, without the aeeess of light. Light is injurious to the 
growth of seeds, by impeding the change of fecula into 
sugar, whieh is sofavourable to germination; and that it 
also retards the formation of saceharine matter in plants, 
is proved by many faets familiar to every one in the eulti- 
vation of eelery and other plants, which, when secluded 
from light, not only lose their colour, but acquire a mild, 
and even sweetish taste. If a plant, says M. Achard, be 
covered witha glass vessel, it is observed sometimes to chan ge 
from a sweet to a bitter taste; but if the vessel be opaque, the 
same plant, in its subsequent growth, will retain its swect- 
ness. In the year 1774, the late Professor Robison ob- 
served, that tansy, mint, and other plants, whieh had grown 
in a dark eoal mine, although they throve’ well in darkness, 
lost their colour, their odour, and their taste. © But when 
they were brought up and set to grow in day-light, their 
white parts died down, and the'stoeks then produeed the 
proper plants in their usual dress, and’ having all their dis- 
tinguishing properties. When deprived of light, says Dr. 
Irvine, all plants nearly agree in the qualities of their juices. 
The most pungent vegetables then grow insipid; the highest 
flavoured, inodorous; and those of the most variegated co-" 
lours are of a uniform whiteness. Vegetables which grow 
in a natural situation, he adds, readily burn when dry; but 
a vegetable, bred in a dark box, contains nothing inflam- 
mable. The results of analysis perfeetly accord with these 
observations; foretiolated plants are found to yield more 
saecharine matter, carbonic acid and water, and less inflam- 
mable matter than those which are green. 

From the facts above stated, it appears, that, when de- 
prived of light, plants eontinue to grow; that the juices 
whieh support this growth are then nearly alike in all; and 
that they aequire their peculiar properties as to eolour, odour, 
taste, and inflammability, only when vegetation proceeds 
under the direet influence of light. To the agency of the 
air, therefore, we may ascribe those changes in the vegetable 
juices, which render them fit for nutrition and growth; 
while light bestows on them those more obvious and aetive 
qualities, on which their colour, odour, savour, and combus- 
tibility more immediately depend. The first series of effects 
resembles those whieh were exhibited in the germination 
of seeds, from which process light is excluded; the second 
series is superadded to the former, and is direetly attribu- 
table to light. It is on the leaves and suceulent stems of 
plants that light chiefly acts; and it is in those parts that 
the proper juices, which give colour and peculiar charac- 
ter to plants, more especially reside. Are we then able 
to traee out the mode in which it produces any of these 
singular effeets? 

In all periods of active vegetation, plants uniformly con- 
vert the oxygen gas of the atmosphere into an equal bulk 
of earbonic aeid gas; and if, at the same time, they grow 
in obscurity, they soon lose their green eolour and become 
white. On the other hand, if they be made to grow in 
impure air under exposure to sunshine, they not only resume 
their green colour, but occasion a produetion of oxygen 
gas. This curious discovery was first made by Priestley. 
It has sinee been extended and confirmed by the experi-__ 
ments of Ingenhousz, Senebier, Woodhouse, and Davy; and 
more lately the subject has been treated with still greater 
precision by De Saussure. From the united labour of | 
these writers we learn, that air, which has been depraved 


‘by animal respiration or eombustion, is again, in certain 


circumstances, rendered pure by the aid of plants; that the 
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Vegetable air, which experiences this purification, must contain a por- 


Mr. Ellis considers that the deposition of carbon in the 
Physiology tion of carbonic acid, either in an elastic form, or held in 


manner above stated is not sufficient to change the eg 


solution by water, and that it must be exposed, with the 
plant confined in it, to the influence of the solar rays; that 
neither the plant alone, nor light alone, will effect the de- 
composition of carbonic acid gas, which is accomplished only 
by their united agency; that only the leaves and other 
green parts of plants are able, by this decomposition of 
carbonic acid, to produce oxygen gas; and that the bulk of 
oxygen produced in these circumstances is exactly equal to 
that of carbonic gas which has disappeared. Hence, if plants 
be made to vegetate in a given bulk of atmospheric air, and 
placed alternately in obscurity and sunshine, carbonic acid 
is successively formed and decomposed; so that, as De 
Saussure ascertained, the air suffers no permanent change 
either in its bulk or composition. 

This operation of plants in purifying air was deemed by 
Priestley a vegetative function carried on by the aid of light; 
and by Ingenhousz it was ascribed not to vegetation, but to 
the influence of light combined with a certain state of ve- 
getable structure. As plants grow in obscurity, where they 
produce no oxygen gas, this operation cannot be deemed 
essential to vegeiatic:i; and, on the other hand, the decom- 
position of carbonic acid is effected by the combined agency 
of plants and solar light, in situations and under circum- 
stances where vegetation cannot exist. Thus, if plants be 
placed in sunshine, they produce oxygen gas either when 
immersed in vessels of water saturated with carbonic acid, 
or when confined in pure carbonic gas. So likewise a si- 
milar decomposition of this gas is accomplished by plants, 
with the aid of light, in temperatures many degrees below 
freezing, and in such a state of mutilation as is incompatible 
with the proper exercise of their vegetative powers. Hence, 
in these different instances, the decomposition of carbonic 
acid is effected by plants without the aid of that oxygen gas, 
or that degree of heat, or that condition of structure, which 
are essential to vegetation; while, on the contrary, it occurs 
only under exposure to light, which, as we have seen, is not 
necessary to vegetable nutrition and growth. 

But the operation of light, which is thus necessary to the 
decomposition of carbonic acid, is required also to produce 
the green colour in plants; and exclusion of light, which 
prevents this decomposition, prevents also the appearance 
of that colour. The two effects, indeed, are not only ac- 
complished by the same agents, acting in the same circum- 
stances, but, as far as observation extends, are simultane- 
ously performed ; whence it may be inferred, that some ne- 
cessary connection subsists between them; and, could we 
disccver this, it might lead us to an explanation of the green 
colour of plants. 

Senebier observed, with great care, the operation of light 
in rendering white leaves green. At first, in different 
places are seen yellow spcts, which gradually become deeper, 
and at length green. These spots multiply, extend, and 
nieet on the face of the leaf; till at last it is rendered entire- 
ly green. If part of a white leaf be secluded from light, by 
covering it with tinfoil, that portion continues white, while 
the other parts become green; or, if a green portion be 
similarly covered, so as to exclude the light, it gradually 
loses its green colour, while the neighbouring parts retain 
it. From these and similar facts, Senebier considercd the 
green colour in plants to be effected by the dircct agency 
of light, indcpendentiy of vegetation. He ren:arked, that 
a singular relation subsists between the parts of green 
leaves that furnish most oxygen, and those parts of white 
leaves which first become green; and from the circumstance 
of carbonic acid being decomposcd and its oxygen expelled 
only when these parts became green, he was led to ascribe 
the green colour to the retention of the carbon of the de- 


aa gas, and its deposition in the cellular tissue of the 
eaf. 


less juice of the leaf to a green hue, and supposes that 
colours are owing to the predominance of acidor a} 
ter. In support of this theory, he states that alkaline matter 
is an abundant ingredient in leaves; and the ob, 1] 
of Hales, Du Hamel, Coulomb, Knight, and others cho | | 
—— ise) ers, show | 
that carbonic acid is largely carried in with the Sap, either 
in solution or in combination with alkaline matter, Wi, | 
the alkali already present in the leaf, the excess of acid jy | 
the sap will readily combine ; and according to the: ropor. 
tion in which acid and alkali are present, the leaf will he 
variously coloured. If the acid abound, as in etiolated 
leaves, the Icaf will be white; but if means can be found 
to withdraw this acid, and render the alkali predomin 
then the green colour will appear. “ Now, thed sie 
tion of carbonic acid in plants, by the agency of solar light, 
seems to be the mean employed by nature to accompli 
this purpose ; for by this mean,” says Mr. Ellis, “ the acid 
is not only withdrawn from its combination, and its oxygen 
expelled, but the alkali at the same instant becomes predo- | 
minant, and exists, therefore, in a state fitted to exert its | 
specific action on the colourless juices of the plant, which, | 
in consequence, are rendered green. The coloration of the | 
leaf, therefore, is not owing immediately to the decomposi- | 
tion of carbonic acid and expulsion of oxygen, but to the 
predominance of alkali which tliat decomposition occasions, — 
Hence, in the earlier stages of the process, we cannot so | 
properly say that the green leaf atiords oxygen, as that it | 
becomes green when that gas is expelled; and thus itis | 
that the decomposition of carbonic acid in leaves, bythe | | 
agency of solar light, gives rise at once to the production { || 
of oxygen gas, and the formation of the green colour in | 
plants.” ‘i 
But though light thus appears to be the active cause of — 
colour in plants, yet, as it acts only by rendering alkali pre- 
dominant in their juices, it follows, that if, from the soil, or 
in any other manner, a similar predominance of alkali arise, ‘| 
these juices will be rendered green. Hence certain bnds | 
and the germs of some seeds, and parts which lie within the | 
bark of certain herbs, exhibit a greenish hue, though per f | 
fectly secluded from light; so that it is not to be doubted, | | 
as Senebier remarks, that plants, and parts of plants, may | | 
become green, although light should not act immediately | . 
upon them. wl 
If thus the predominance of alkali occasion a green Co | 
lour, then deficiency of it, and, still more, excess of acid, | 
should have a contrary effect. Accordingly, when lights | 
excluded from plants, no carbonic acid is decomposed in the | 
leaf, and then its retention and accumulation, by saturating: 7 
the alkali, subdue the green colour, and give rise to 1 | 
white appearance observed in etiolated plants. So, lik | 
wise, the changes of colour which leaves exhibit in autumn | 
seem to arise from the abundance of acid matter, not, how- | 
ever, occasioned hy the absence of light, but develop | 
under the various conditions of decay and decompositiO’ 
in which they are then placed. 
From the facts stated above, with regard to the altcr- 
nate consumption and production of oxygen gas by some || 
ing plants, a question has arisen, whether, on the whole, 
vegetables purity or deteriorate the atmosphere. We canno! ' 
enter further into this question than to observe, that she | 
to be decided altogether by experiments made in close ve | 
sels of artificial mixtures of air, but demands a conmprehen 
sive survey of vegetation in different climes, and a ~ | 
ledge of the times and circumstances in which the all ri 
other process prevails, or is variously accelerated ~ oll 
ed. -Since the production of oxygen arises sole y aa 
the decompuvsition of carbonic acid in the plant, we isl 
also know the modcs and quantities in which that ga! 
supplied to plants; for the power of plants to pr? 


duce a 
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are excess of oxygen, when confined in artificial atmos- 
shes that contain from 7 to 10 per cent. of carbonic acid, 
Joenot at all apply to the natural condition of the atmos- 
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by enabling them to separate from the air and water those Vegetable 
principles which are necessary for their support, and to Physiology 
liberate such others as may be too abundant in the crude "= 


she, which contains less than a thousandth part of that 
as, We have already remarked, that carbonic acid is 
argy carried into plants with the rising sap; and various 
,ckscem also to prove, that, when plants are confined in 
clos vessels containing carbonic acid, that gas enters the 
eafa an elastic form. Other gases, as oxygen, hydrogen, 
landazote, under similar circumstances, also obtain admis- 
lsiom and fleshy leaves, in particular, take up, through the 
Ini], a volume of oxygen greatcr in bulk than themselves, 
ilwhia, according to De Saussure, they again give out when 
| Nexpied to a bright sunshine. It is not yet determined in 
sway clastic fluids thus obtain admission into leaves, 
| Handwe again expelled from them; but the indiscriminate 
o¢ of their entrance and expulsion, at times, too, and 
lundt circumstances, in which vegetation is completely sus- 
enpd; their long retention in a bulk greater than the 
jcontining body, and other circumstances, which we have 
otyom to detail, lead to the belief that the phenomena 
emite distinct from those which properly constitute ve- 
i getson, and are attributable to the conjoined operation of 
necanical and chemical causes, aided by a certain condi- 
Wtionet structure in the vegetable organs. 
| Vien, in the experiments of M. de Saussure, plants 
|wermade to vegetate in atmospheric air, and placed alter- 
nat in sunshine and in darkness, the decomposition of 
carlinic acid in the former case so exactly balanced its pre- 
viow formation in the latter, that the air suffered no per- 
narnt change either in purity or in volume. Even in 
unsine,asthe same author remarks, plants growing in close 
Yes#s continue to produce carbonic acid, and it is only 
becuse they then also decompose it, that they do not per- 
at atitly vitiate the air: hence, if a substance that attracts 
| u trbonic acid as fast as it is formed be placed in the ves- 
| el, te air of the vessel no longer preserves its volume, nor 
jits p»portion of oxygen gas. 
| lessor Burnett recently made some experiments on 
ine Nanges which growing plants produce on the air, and 
‘4eanito the conclusion, that the production of oxygen and 
ts “verse, the formation of carbonic acid, are the unvary- 
jing ‘sults of two different functions; the former being the 
provict of digestion, the latter of respiration, and both 
pelt vegetative functions dependent on vitality. The 
formtion of carbonic acid, he states, is constant by day 
7 dy night during the life of the vegetable ; it is equal- 
Hy ried on whether the plant is healthy or unhealthy; 
is ssential to its existence, and for the sustentation of its 
Mmbilitys for, if deprived of oxygen, and confined in car- 
dom acid gas, plants, like animals, quickly die. This 
inson, which is performed chiefly by the leaves and pe- 
f s-hough also in a less degree by the stems and roots, 
| ne the respiration of animals, attended with and marked 
/|®Y "> conversion of oxygen into carbonic acid, and is in 
jActhe respiration of plants. 
LP vegetables at certain times, and under certain 
(C astances, decompose carbonic acid, and renovate the 
Atmiphere, by the restoration of its oxygen. This resto- 
Hs aL however, is dependent not on the respiratory, but on 
* sce system. It in part arises from the decompo- 
~~ thie but chiefly from the decomposition of car- 
nat ~~ apeebed either in the form of gas or in combi- 
| * with water. And here again there is a marked 
ey between the functions of respiration and digestion 
al pie and animals; for to both is carbonic acid delete- 
dig “hen breathed, and in both it is invigorating to the 
‘;. stem when absorbed as food. 
4 \ (itn ae or absence of light appears to have little 
ery of: — on vegetable respiration; but it produces 
| ~ + Otadle effects in the assimilating powers of vegetables, 


i 
| . 
| 


aliment which they absorb. ‘Thus digestion or assimilation 
tends to increase, respiration to decrease the solid materials 
of plants. 

Mr. Ellis, who has written most ably on the influence 
which plants exert on the air, agrees with Burnett in think- 
ing that the function of nutrition is entirely distinct from 
that of respiration ; the former process being primarily car- 
ried on by the roots, and the matters ultimately rendered 
fit for assimilation in the leaves. The leaves themselves, 
he says, apparently exert two opposite actions in the differ- 
ent circumstances of shade and sunshine, or night and day. 
In the shade and through the night they convert oxygen 
gas into carbonic acid gas, which is easily detected, be- 
cause little or no purification of the air is then carried 
on. Even in sunshine, as De Saussure has shown, plants 
exert the same power in deteriorating the air; but it 
is not then so readily discoverable, because the acid gas 
which is formed is at once decomposed by the direct agency 
of solar light, and the purity of the air is restored. ‘The 
former process, by which oxygen gas is converted into car- 
bonic acid gas, he regards as the true respiratory proccss, 
essential to nutrition and growth; the latter, as a chemical 
operation effected by the agency of light, and contributing 
immediately to the colour, odour, and certain other sensible 
properties of the plant. 

Professor Liebig, who has recently made some observa- 
tions on this subject, maintains that plants derive their 
carbon exclusively from the decomposition of carbonic acid, 
chiefly, or often entirely, supplied by the atmosphere ; that 
they at the same time restore oxygen to the atmosphere ; 
that the decomposition of carbonic acid is arrested by the 
absence of the light, and then plants appear to produce 
and evolve carbonic acid; that at night a true chemical 
process commences in consequence of the action of the 
oxygen in the air upon the organic substances composing 
the leaves, blossoms, and fruit ; that this is not connected 
with the life of the vegctable, but is in fact a process of 
oxidation. He also states, that the humus or fertile ingre- 
dient of the soil nourishes plants only by being a lasting 
source of carbonic acid, which it emits very slowly. The 
hydrogen which enters into the constitution of plants he 
thinks is derived from water, and the nitrogen from the de- 
composition of the ammoniacal salts contained in the soil. 

Recent experiments have proved, that the quantity of 
carbon fixed by a plant exceeds that given off by the pro- 
cess of respiration; and Dr. Daubeny has shown, that if a 
plant with leaves and stem be confined in the same portion 
of air, day and night, and duly supplied with carbonic acid 
during sunshine, it will go on adding to the proportion of 
oxygen present, so long as it continues healthy; the slight 
diminution of oxygen and increase of carbonic acid during 
the night, bearing no considerable ratio to the degree in 
which the opposite effect occurs during the day. Plants, 
then, must be regarded as the chief provision employed by 
nature to maintain the purity of the atmosphere of our 
globe. 

Beside contributing to their colour, light, as we have 


seen, exerts a direct action on the substances which impart 


odonr, taste, and combustibility to vegetables. ‘These seve- 
ral qualities depend immediately on the oils, volatile and 
fixed, the resins, gum-resins, balsams, and turpentines, 
the alkalis and acids, the earthy and saline compounds, . 
and the tannin, extractive, and other principles met with in 
the proper juices. It is probable that these substances are 
formed in the leaves and other corresponding structures, 
chiefly by peculiar secreting organs; but either the functions 
of the organs, or the products which they yield, appear to 
experience great modifications and changes from the direct 
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Vegetable action of light; and hence, if this agent be wholly excluded, 

Physiology these vegetable products are either sparingly formed, or not 

~~" at all produced. When formed, they become mixed with 
the sap in its course through the leaves, and variously 
change its sensible properties, so as to constitute juices 
proper to each species of plant. Thus blended with the sap, 
they are conveyed, more or less abundantly, through the 
organized parts, and impart to them those properties of 
colour, odour, taste, &c. observed in the several textures. 
Sometimes the gummy and resinous matters exude on the 
surface of the tree, or stagnate in the vessels or cells of the 
bark and wood, forming those collections and concretions 
to be found in different parts of those textures. All these 
ingredients of the proper juice serve, in vegctation, purposes 
different from those of the mucilage, starch, and sugar, from 
which the sccretion called cambtum is derived, and which 
is inorc immediately employed in the production or nourish- 
ment of new vegetable matter. 

In these operations of light on plants, it 1s probable that 
the several species of rays that compose the solar beam ex- 
ert specific but varied actions. The violet rays, or rather 
the invisible rays associated with them, were obscrved by 
Senebier to act most powerfully in producing the green 
colour of plants; and he likewise ascertained that they act 
by their own peculiar quality, and not by their heating or 
illuminating power. This agrees with the acknowledged 
powcr of this portion of the solar beam in producing decom- 
position, since it is through the decomposition of carbonic 
acid in plants that their green colour is obtained. The ex- 
periments of De Saussure also shew, that by this decom- 
position of that acid gas, not only is oxygen gas expclled 
from the plant, but the proportion of its carbon increased ; 
but whether this carbon contributes to the formation of any 
of the more active ingredients of the proper juices, or of 
those which impart colour, or whether the calorific power 
of the solar beam acts in their production, nothing yet known 
enables us to determine. . 


CHAP. II.—OF THE FUNCTIONS OF THE INDIVIDUAL MEM- 
BERS AND ORGANS OF VEGETABLES. 


Sect. I.— Of Buds, and of the Members and Organs 
produced from them. 


ART. I.— Of Buds. 


Having thus exhibited a brief outline of the leading facts 
which constitute vegetation, as exemplified in the nutrition 
and growth of plants, we have now to notice, in a manner 
still more brief, the functions of certain parts and organs 
which serve different uses, and afford various products ; 
and more especially those by which the continuance of 
their race is maintained. Some plants pass rapidly through 
the several stages of their existence, and having produced 
their seeds, fadc and die; others continue for one or more 
years ; and many prolong their existence to very distant 
periods. Even in these latter, the more active organs of 
vegetation, after producing their fruits and seeds, fade and 
fall like plants of shorter duration; and when the season 
adapted to the growth of annuals returns, then also peren- 
nials reproduce all the organs necessary to growth and 
fructification. In ordinary cases, reproduction in annuals 
is continued only by seeds; in perennials, both by seeds 
and buds. For an account of the species of buds, and of 
their formation and structure, we must refer to our former 
article: at present we can only afford space for a few ob- 
servations on those varieties of buds which produce branches, 
leaves, and flowers. 

During summer and autumn, when perennial plants add 
to their bulk by the formation of new layers, they also form 
new buds on the ‘sides and at the extremities of their 


branches. These buds continue to enlarge throysh a. 
autumn, and in part through the winter ; so as to he ont 
on the return of spring, to shoot forth, and supply the olde 
of thosc that annually decay. Some buds chiefly om. 
duce wood, others leaves, others flowers, and others both | 
leaves and flowers; and this variety of production me a | | 
so modified by culture as to enable us often to substi. | 
one species of bud for another. The wood and leaf buds | 
are the result of vigorous growth, and are primarily of the | 
same structure. As the plant approaches to maturity i 
when the vigour of its growth abates, then lower-buds 
augment in number. 

Buds naturally remain attached to the parent tree, and 
there execute their allotted functions; but they may also 
be made to grow as individuals, or be transferred, in yar. 
ous modes, to another stock, and perform the same func. 
tions on it, as on their proper parent. Thongh supplied 
then with sap from a different tree, they retain the power 
of effecting in that fluid the same changes, and forming 
with it the same products as they would have produced on 
their native stock. [he bud of the tree, therefore, like the 
embryo of the seed, must be held to possess individual; 
of character, and to be capable of producing new indivi. 
duals perfectly similar to itself. To the embryo of the 
seed, however, as to every organised body, is assigned | 
certain periods of infancy, maturity, and decay, which | 
may be varied in duration from accidental causes, but can | 
never, beyond certain limits, be changed. What is true of | 
the primary embryo of the seed, is true also of all the buds | 
propagated from it, whether they remain on the parent 
stock, or are transferred to another. Hence, when the 
period arrives in which the function of reproduction natu- | 
rally ceases in the buds of the parent tree, all the buds, 
growing on forcign stocks, indicate the same character of 
age, and cease to bear fruit; and for the permanent con- 
tinuance of the spccies recourse must tlien be had toa 
seminal progeny. Mr. Knight has very ingeniously applied | 
these principles to account for that failure in bearing fruit | 
which the oldest and best varieties of trees in the cyder 
districts exhibit. Although grafts from these trees stil 
grow on foreign stocks, yet they do not now yield fruit as 
formcrly, because the trces, from which they have been — 
taken, have outlived the fruit bearing period. / 


| 
| 


Art. I]_—Functions of Branches, Thorns, and Tendrils 


| 
In its progressive growth, the bud, under its various forms, 
givcs origin to branches, with their various appendages of | 
thorns and tendrils, of leaves and flowers. ‘The functions — 
of the branch may be considered as similar to those of the | 
trunk; which indeed it so nearly resembles in structure 
and growth, that, if cut off and planted, it readily, in many 
species, puts forth rootlets and buds, and becomes a perlect 
tree. ; 

The thorns of trees. may be regarded generally a | 
abortive branches, which assume their form chiefly from 
defective nutrition; and hence, as Malpighi observed, 
they often disappear undcr higher culture. er 
however, they derive their origin from the degeneration 0 | 
other organs, as from the stalks of leaves and flowers. my 
serve as a defence to plants, and protect them from Me 
ravages of animals. ss 

The several varieties of fudcra called claspers and ae 
drils have the same structure as branches; and, like | 
thorns, sometimes originate from abortive leaves and eo | 
Their obvious use is to connect the different parts > | 
plant with one another for mutual support, oF to via i 
themselves, for the same purpose, to the bodies neat t | 
Sometimes this purpose is assisted by means of a visC 0 
secretion which they yield, and which glues them to 2% 
bouring bodies with much force. 
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Art. Il.—Functions of Leaves. 


The leaves spring from the buds chiefly of young 
praches, and by their number, forms, and colour, consti- 
tu; the chief ornament of trees. If they exhibit less 
ep.ndour than flowers, they enjoy a longer existence. They 
fish to animals a large part of their subsistence, afford 
thn shade and shelter, and spread everywhere beneath 
| ar, around us, that “ all-refreshing green,” on which the 
ey fatigned and distracted by the glare of other colours, 
alays loves to repose. 

Ve have already diseoursed largely of the funetions of 
tly leaves as organs of respiration and of transpiration. 
} ides this transpiring power, the leaves exereise also an 
alorbent function. rom the experiments of Bonnet 
it ppears, that the leaves of many herbs, when laid upon 
wer, absorb equally well by both surfaees, but those of 
trs only by the under surface: and these facts eorrespond 
w.1 the observations of Decandolle and Rudolphi, as to 
tli existenee of stomata on these surfaces respectively. 
12 power of the leaves to absorb moisture from the air 
w also abundantly proved in many of the experiments of 
lies and Du Hamel, and more recently by those of 
Kight. This absorption appears to be carried on by the 
rw ute vaseular terminations which open at the pores ; and 
is pparently performed by the same vessels, whieh, at a 
d-rent time, and under different circumstances of tem- 
pature and humidity, execute the function of exhalation. 

eside the aqueous fluids given off by leaves, others are 
s¢etimes afforded, which seem to be secreted by peculiar 
ons. On the leaves of different plants, mueilaginous, 
se‘harine, resinous, or oily fluids are sometimes seen; or 
if visible by the eye, they are often sensible to taste and 
stll. In some leaves, these secretions appear to proceed 
fra minute glandular organs, seated in the cellular tissue; 
ir thers, small follicles in the euticular texture seein to 
fitish them. Of the structure of these minute organs 
lie is known, and still less of the mode in which they 
eicute their funetions. Of the influenee of light on the 
seeted fluids of the leaf we have already spoken ; and also 
o he mode in whieh it contributes to the production ofits 
gien colour. Bonnet has likewise shown that light ex- 
€ a great power over the motion or direetion of leaves, 
ovhich some notice will be hereafter taken. 


Art. [V.—Functions of Roots. 


Jo nearly does. the root agree in structuré with the trunk, 
tlt, as Malpighi observes, we may consider it as a produc- 
tii of the trunk beneath the soil. From the- prineipal 
rt or stoek proeeed the buds that give origin to the pri- 
Ny rootlets; and these give off finer ramifications, at the 
e'remities of which are formed the spongioles or spon- 
fects, which are the true absorbents of the root. These 
q, absorbents take up the nutrient matter from the 
eth, and convey it to the root, from whenee it is sent to 
t trunk. Where these absorbents extend, the earth is 
Ciausted of its nutrient matter, and not in the neigh- 
Uirhood of the larger roots. In a severe winter, Du 
pie found these fine rootlets to die, and to be abun- 
itly replaced by others, when the temperature became 
rider. Not only the root, but the branch of a tree, 
r dily produces rootlets, if it be amputated, and set to 
®W in water or in soil. The form of the root is much 
!'wenced by the texture of the soil. If the soil be easily 
Jietrable, the root descends in the form of a long tap- 
‘5 but if it be hard and resisting, then the root re- 
Ins shorter, and divides into lateral-branches. Du Ila- 
‘| remarks that roots extend into that portion of soil 
Nich is richest, while the barren parts are nearly destitute 
Cthem; so that the qualities of the soil, as well as its tex- 
"©, exert the greatest influence on their direction and 
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growth. In regard, however, both to composition and tex- Vegetable 
ture, different soils are best suited to different kinds of Physiology 
roots. We have before remarked, that the elongation of "\"~” 
roots and rootlets is made by the addition of new matter 

to their cxtremities, not, as in sueeulent branches, by the 

simple extension of par‘s already formed. The diametral 

growth of roots is effected, like that of the trunk, by the 
formation of new layers between the bark and wood. 


Art. V.—Functions of Flowers. 


Flowers may be regarded not only as the last, but the 
most elaborated organs of the vegetable system. Whether 
we contemplate the beauty of their forms, the splendour of 
their colours, or the delicions fragranee which they breathe 
around us; or whether, with a physiological eye, we sur- 
vey the delieacy of their strueture, and investigate the pe- 
culiar funetions whieli they perform, we eannot but feel the 
greatest admiration of the skill with which, in 4 eompass so 
small, and by means apparently so simple, such a series of 
actions, terminating in results so varied and important, can 
at once be combined and r gulated. 

The flower is attaclied to the plant that bears it by the 
pedunele, on the extremity of whieh is placed the enp or 
calyx, which, in its turn, snpports the corolla, and the 
organs of reproduction. Of these organs, the male parts 
eonsist of one or more stamens, formed by the filament, 
bearing on its top the anther, which contains the fecunda- 
ting particles, named pollen. The female organs consist of 
one or more pistils, the style of which bears on its top the 
stigma, and terminates below in the ovary that eontains the 
rudiments of the seeds. For an aceount of the structure 
of these several parts, we refer to our former article. 

Varions as are the forms, colours, and functions of the 
several parts of the flower, yet, in strueture, they are so 
similar, that, under a ehange of eireumstances, alinost any 
one part or organ ean be made to assume the eharaeter of 
any other. Thus, not only are the petals of the corolla, or 
the stamens and _ pistils, sometimes abortive, but, at other 
times, the stamens become simple filaments or petals, or 
the petals take the form of stamens. Sometimes, again, 
the style of the pistil ehanges into a petal: in other in- 
stanees, the petal becomes a floral leaf, or the ealyx is 
changed into real leaves. In like manner, as leaves, or 
their petioles, are sometimes transformed into elaspers 
and tendrils, so the peduneles and petals of the flower now 
and then exhibit similar transformations. Nor are these 
transformations confmed to leaves and flowers ; they extend 
to the more solid and permament members of the plant. 
Thorns, we before remarked, were but abortive branches ; 
and as a braneh, by surrounding it with earth, may be made 
to throw out rootlets instead of buds, so a root, when 
brought into light and air, will, on the contrary, put forth 
buds. Even an entire tree may be inverted, and the roots 
and branches, by being placed in cireumstanees respectively 
opposite to their nature, may be made gradually tovassume 
each other’s charaeter, and execute each other’s functions. 
These facts demonstrate a great uniformity of strueture in 
all parts of vegetables, and show with what facility modifi- 
cations of form and of finetion are induced, by varying the 
application of those external agents and eonditions, con- 
cerned in the development of vegetable organization. 

1. Colours of Flowers— The colours of flowers are not less 
diversified than their forms. They present every variety 
of tint and every shade of intermixture; and not unfre- 
quently the same flower, at different times, or even at the 
same time, exhibits great diversity of colour. Grew re- 
marked that no flower has its proper eolour in the bud; 
that many of them are then pale or white; and that the 
full and proper colour is formed only when they expand. 
Even after their expansion, the eolour of some flowers, as 
that of the rose, may be made to disappear by secluding it 
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Vegetable from light, as Sir Humphry Davy remarked; and the flower 
Physiology of honeysuckle, which continues white while the light is 
ym excluded, acquires its red hue on exposure to light and air. 


It has not however as yet been ascertained what influence 
air and light exert on the colour of flowers. Ellis believes 
that, as in the case of Icaves, the predominance of air and 
alkali may be the cause of the different colours of the petals. 
It is, however, probable that the chemical condition of 
the juices themselves, or the textures by or through which 
their colours are reflected or transmitted, are modified by 
variations of structure in the organs, which altogether escape 
detection, and become known only in their effects. Du 
Hamel considered many varieties of colour in the flower to 
arise from the intermixture of different species and varieties 
of plants, at the period of fecundation. Poppies and prim- 
roses, which grow wild in our fields, are respectively red 
and yellow; but the same plants, transferred to our gardens, 
furnish a prodigious number of varieties. Ifthe wild variety 
of primrose be removed from its natural place, and set to 
grow among cultivated varieties of the same kind which 
possess different colours, the seeds obtained will produce 
many yellow flowers, because the parent plant will have 
been fecundated by some of its own stamens; but it will 
also afford other varieties, because some of the seeds will 
have been produced by fecundation of neighbouring plants. 
Many of the fine varietics of flowers which florists procure 
by means of seeds, seem to be thus obtained. © They in- 
deed attribute them to some particular infusion with which 
they have watered their seeds, or to some colouring matter 
which they have mixed with their soil, or even to some differ- 
ently coloured bodies which they have presented to their 
plants, or to a singular good fortune peculiar to themselves. 
“ ] have tried without success,” says Du Hamel, “thesc 
infusions and these mixtures of colours; and I deem it un- 
necessary to resort to experiment to destroy the other two 
means.” In the ultimate production of colour, modifica- 
tions may also proceed not only from the texture of the parts, 
but the configuration of their external surface, as exempli- 
fied in the prismatic tints of “ mother-of-pearl,” which, ac- 
cording to the observations of Sir David Brewster, owe 
their existence to the configuration of the surface alone. 
Schubler and Funk, in a memoir published at Tubingen in 
1825, have madc some interesting observations on the 
colour of plants. ‘They have divided flowers, in reference 
to their colours, into two series: Ist, the Xanthic series, 
or those having yellow for their type, or which are capable 
of passing into red or white, but never into blue; 2d, the 
Cyanic series, or those having blue for their type, and 
capable of passing into red and white, but never into 
yellow. For an account of these observations, as well 
as those of Kéhler, on the colours prevalent in different 
natural orders, &c. we must refer the reader to the memoirs 
themselves, as it is impossible, in the space allotted to us, to 
give any thing like a correct view of the subject. From 
numerous experiments made on various leaves and flowers, 
Dr. Hope was led to the conclusion, that chronogen, or the 
colourable principle, is not an individual substance, as 
hitherto supposed, but that there are two distinct principles, 
one which forms a red compound with acids, which he 
names erythrogen, and another, which affords a yellow 
compound with alkalies, which he calls zanthogen. These 
principles exist sometimes separately, and sometimes to- 
gether in different plants, or in different parts of the same 
plant. All green leaves, all white, and all yellow flowers, 
and white fruits, contain xanthogen alone; while in red 
and bluc flowers, and in the leaves of a few plants which 
exhibit the former of these tints, the two principles oc- 
cur together. Light, says Dr. Hope, is indispensable for 
the production of the grcen chromule of leaves, but not for 
the formation of some of the finest tints of flowers and 
fruits, if essertial for any; differences probably connected 
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with the fact, that the formation of the green coloyy inleaves | 
is always accompanied, or rather preceded, by the evolution! 
of oxygen gas. 

2. Odour of Flowers.—Next to colour, the 
flowers that most strikes our senses is their odour. 
parts of plants, indecd, possess odour; but the fin 
more diffusible fragrance that emanates from them proceed 
commonly from the flower. Of the peculiar Organs jn 
flowers which form and emit odorous particles, but little jg 
known. Their ordinary seat is probably in the corolla 
since many flowers, which are wholly destitute of sexual 
organs, cmit their peculiar odours. Of the nature of the 
odorous miatter, all we at present know is, that it is inflam. 
mable; and this property, M. de Saussure considers to 
depend rather on the presence of an essential oil, than on 
any varicty of hydrogen gas. That light is more especially 
concerned in its production seems probable from the fact, 
already stated, that the most pungent odours cease to he 
formed in plants which are kept secluded from light ; but 
are speedily produccd in them when restored to its pre- 
sence. In climates and situations where the sun exerts the 
greatest influence, plants possess the most exalted odours 
and the most active inflammable ingredients; but of the 
mode in which the solar rays act in thus contributing to pro- 
duce odour and inflammability in plants, little is at present 
known. Schubler and Kéhler have also made observa. 
tions on the odour of plants, as connected with colour; — 
for which we must refer to the memoirs already mentioned. 

3. Savour of Flowers—Connected with the odour of 
plants, at least in the mode of its production, is the property _ 
which they possess of imparting sensations of taste. This pro- _ 
perty is more generally distributed through the vegetable, 
and is of a much less fleeting and diffusive nature than that 
of odour. Tastes have been regarded either as simple or — 
compound; and of each a great diversity is to be found in 
plants. Tastes differ also in quality, degree, and duration; 
are more or less fixed or diffusible ; and, in some instances, 
affect variously the different parts of the organ which re- 
ceives the impression. Of all these, and some other varie- ' 
ties, Grew has given examples, taken from the savours of — 
the juices found in the wood, bark, and root, or in the leaves, 
flowers, and fruits of various plants. 

In general, however, the roots, and all those parts that 
are secluded from light, have a taste milder and less intense — 
than others; and, as we before remarkcd, plants, possessing — 
naturally a hot or bitter taste, become mild, or even 
sweet, by the exclusion of light, and resume their pungent 
and acrid qualities if brought into day. Light, therefore, 
exerts a direct action in the formation of the savours as 
well as of the odours and colours of plants. The odour 
and savour are commonly more concentrated in some pars 
than in others; and when formed in the leaves, they are 
frequently mixed with the proper juices, and more or less 
pervade every part of the plant. Although, therefore, 
the action of light, in the production of colour, odour, and 
savour, be, in the first instance, /ocal, or confined to those 
plants, and parts of plants, exposed directly to its influence, 
yct these properties may afterwards be diffused, by the 
motions of the fluids, through all parts of the vegetable, 
including even those buried beneath the soil, and thereby 
protected from the action of light. From the whole it 
appears probable, that all the effects, simultaneously pro- 
duced in plants by the direct agency of light, are in pO» 
tion local, in operation chemical, and in nature entirely 
distinct from that series of actions accomplished by the alt, 
and which contribute to their evolution, nutrition, 40 
growth. ~— 

4, Fecundation of Flowers—Although i appearance 
the flower differs so much from the lcaf, yet 1m structure 
it is very similar; and, for the due performance of Its a 
per functions, not only requires the presence of the sa? 
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aents, but acts in the same manner upon them. The 
7 nvessity of air to the growth of plants, and the conversion 
olts pure part into earbonie acid by the leaves, in every 
se of that growth, have already been noticed; and 
Ppstley, Schecle, and Ingenhousz, showed that flowers, 
inike manner, require air, and convert its oxygen into 
conie acid. De Saussure has since ascertained that 
fwers do not develope in atmospheres destitute of oxygen 
ge; that, in proportion to their bulk, they consume more 
oygen than leaves ; and that the oxygen which disappears 
is eplaced by an equal volume of carbonic acid gas; so 
th little or no variation of bulk occurs in the air employed. 
U ike leaves, however, flowers do. not. produce oxygen gas 
inunshine. Under such an increase of temperature, they 
cesume even more oxygen than before; but no trace of 
tl, production, either of liydrogen or azote, is discoverable 
inyhe atmosphere in which flowcrs have been made to 
gle 

yonnected immediatcly with the great consumption of 
oker by flowers, is the high temperature which some of 
thu manifest at the period of fecundation. Lamarek 
ar Senebier observed the flower of Arum cordifolium to 
inart the sensation of heat to the touch; and ta possess, 
a tle after midday, a temperature 12° higher than that of 
t} surrounding atmosphere. In the Isle of Madagascar, 
\ dubert found that the same plant raised the thermometer 
st higher; that the male parts of the flower possessed, in 
tl respect, greater power than the female, so that twclve 
staens, placed round the bulb of a thermometer, raised 
itt the moment of bursting, from 70° to 121°; that this 
peer resided in the exterior surface, not within the sub- 
stice of the organs; and, lastly, that air was necessary to 
tl elevation of temperature, and was rapidly depraved in 
tl process. In confirmation of these facts, De Saussure 
h: since found that double or imperfect flowers consume 
le oxygen than those which are simple and perfect; that 
t|_ greatest portion of this gas is consumed at the period of 
fuindation ; and that the stamens, adhering by their base 
tche receptaele, consumed more than other parts. He 
fuher ascertained that the temperature of many flowers 
ris in proportion to the quantity of oxygen consumed ; 
at, to the rapid combination of oxygen gas with the car- 
hb: of the flower, he ascribes, with Senebier, the great 
ri of temperature which occurs, in certain flowers, at the 
pod of feeundation. 

“his necessity of air to the development of flowers, 
teon in connection with the ehcmical changes which it suf- 
{c, and the high temperature thence arising at the period of 
{cindation, points to some peculiar action which it exerts 
ithe exercise of the generative funetion. Not long after 
tl true nature and use of the sexual organs had been 
nile known by Grew, Dr. Blair, in a learned cssay on the 
Greration of Plants, maintained, that, while the greater 
P) of the ascending sap passed on to the leaf, a portion 

also carried to the petals of the flower, and, in its 
cirse through them, underwent that change and elabora- 
t whieh fitted it for forming the pollen, and rendering 
th. matter the proper means of fecundation. A similar 
$t10n of the use of the corolla was held by Du Hamel. 
I: petals, says he, are organs necessary to fructification. 
fi Fel only protect the stamens | and pistils, but per- 
pi pe of leaves, in acting on the fluids of the sexual 
ally se De a effect m them some important prcpar- 
‘ Se ‘a arwin likewise considered the petals to act, by 
Perea the air, in elaborating the duces destined to 
teen be ‘ evelope the sexual organs. ‘These opinions as- 
S¢-ial ie . Important parts of the flower functions es- 
ihe the pertection of the whole, and corresponding 
= hn € with those executed by the leaves, only that 
B bin, as Grew observes, “hath lapped up the virtue in 
€S as in brown paper, but ia the flowers as in leaf- gold.” 
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When the organs of reproduction have attained their Vegetable 
perfect state, and a suitable condition of the atmosphere Physiology 


prevails, the proeess of fecundation is accomplished by 
various modes in different plants. By the agency of the 
solar rays, aided probably by that high temperature which 
at this period they derive from the decomposition of the 
air, the anthcrs burst and discharge the pollen in the form 
ofa fine dust. This dust, in some instances, falls direetly on 
the stigma of tie pistil previously prepared, by the secre- 
tion of a viscid matter on its surface, to reeeive and detain. 
it. In other instances, the pollen is conveyed to the stig- 
ma by insects, or by the wind; and in others, its convey- 
ance is accomplished in different modes. When the pollen 
has been shed, the stamens and petals soon begin to fade 
and fall; the filament of the pistil likewise fades; but the 
ovary at its base augments in size, and the pulpy globules, 
or vesicles, previously formed within it, enlarge, and gra- 
dually assume the form and character of the perfect fruit 
or seed. 

The pollen, which oceasions these extraordinary changes 
in the ovarian vesicles, is composed of sinall particles, 
enclosed in two coverings, «nd possessing a different colour, 
size, and figure, in different plants. These particles are 
organized, and, wlien observed in a bright sunshine with a 
microscope, may, in some plants, be seen to burst’; and then 
a liquor like saliva escapes, in whieh, says Du Hainel, small 
particles are obscurely visible. Of the chemical nature of 
the pollen little further is known, than that it yields a pecu- 
liar matter, called podlentn, which is described as heing of 
a yellow colour, without taste or smell, insoluble in water 
and aleohol, but highly inflammable, and yielding, by dis- 
tillation, a good deal of ammonia, which approximates, in 
composition, to animal matter; but this knowledge gives 
us no insight into the nature of its peculiar action. 

When the grains of pollen have lain for a short time on 
the stigma, they open at their angles, or in certain definite 
noints of their surface, and emit long slender tubes called 
pollen tubes, which, according to Brongniart and Brown, 
are formed of the inner lining of the pollen grains. These 
pollen tubes, which are not above the 1500th or 2000th 
part of an inch in diameter, pierce the stigmatic tissue, and 
find their way down to the region oi the placenta, convey- 
ing the matter contained in tlic grains into the interior of 
the style. The active moleeules of the pollen are thus 
brought into communication with the foramen of the ovule, 
and are the means by whieh impregnation is effected. 
Although tubes enter the ovarium, and run along the pla- 
eenta, it has not been proved that the true pollen tubes 
come in contact with the ovule. Whatis the nature of the 
communication made by the pollen to the ovule, through 
the medium of the pollen tubes, and the result of which is 
fertilization, we have no means of knowing. Some consider 
it a peculiar stimulus, whieh is required to call into cxis- 
tence an embryo germ of hiv, residing in the point of the 
nucleus ; others say that it is the act of conveying sucl: a 
germ to the nucleus from the pollen grains. The latter 
idea has been supported by Schleiden, whose ingenious 
views on the subject are published in the Nova Acta Aca- 
demize Naturse Curiosorum, &c., vol. xix. 

On this subject, Brown remarks, that our knowledge 
appears not yet sufficient to warrant even conjectures as to 
the form of the immediate agent derived from the male 
organ, and the manner of its application to the ovule, in the 
production of that series of changes constituting fecundations 
and he at the same time remarks, that in investigating the 
obscure subject of generation, additional light is perhaps 
more likely to be derived from a further minute and patient 
examination of the structure and action of the severai organs 
in asclepiadacee and orchidee, than from that of any other 
department either of the vegetable or animal kingdom. 

But whether the pollen act directly or indirectly on the 
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Vegetable ovarian vesicle, there is little doubt but its influence is 
Physiology necessary to the perfection of the seed: for though, as Ray 
~~" observed, some fruits may be produced without the concur- 


rence of the male parts of the plant, just as some birds will 
produce eggs without the concurrence of the cock, yet such 
fruits, like such eggs, are altogether barren and unproduc- 
tive. 

To the impregnation of one species of flower by another 
of a kindred nature, through the agency of winds and in- 
sects, Du Hamel ascribed most of the varieties of fruits 
denominated new. In some fruits, the species, in the hybrid 
production, are kept so distinct, that we are able to distin- 
guish one part from another, with which it had been asso- 
ciated at the period of fecundation. Thus, there is a species 
of orange, which, on the same tree, says he, produces “ des 
bigarades, des citrons, et des balotins séparés, ou méme 
rassemblés par quartiers dans le méme fruit.” In like 
manner, a certain species of vine produces, on the same 
shoot, bunches both of red and white varieties; or on the 
same bunch both red and white grapes; or bunches on 
which the grapes are red and white by halves, or even by 
quarters. These diversities in fruits he attributed to the 
impregnation of one species by the pollen of another ; and 
to a similar cause, as we before stated, he ascribed many 
of those diversities in the colours of flowers, where different 
varieties grow and blossom together. Others have made 
many direct experiments on the reproductive function in 
plants by crossing different species with each other; and, 
by ajudicious extension of the same methods, Mr. Knight 
has been able to present us with several new and improved 
varieties both of seeds and fruits. 


Art. VI.—WMaturation of Fruits. 


The period that intervenes between fecundation and that 
in which the ripening of the fruit or seed is completed, 
varies in different plants, and even in the same plant, is 
much modified by climate, season, habit, &c. Whatever, 
to a certain extent, diminishes the vigour of vegetation, 
favours the production and accelerates the maturation of 
the fruit. So long as trees continue to shoot and abound 
in sap, says Du Hamel, their fruits do not arrive at maturity. 
By stripping them of their leaves, we hasten this period, not 
so much, however, by exposing the fruit to the sun, as by 
weakening the flow of the sap. But if the tree be stripped 
before the fruit has reached its proper size, both its size and 
quality are bad. As the powers of vegetation decline, the 
fruit advances towards maturity ; and then exposure to the 
sun, by promoting transpiration, and concentrating the juices 
of the fruit, hastens the ripening process. At an earlier 
period, however, the same degree of exposure, by exciting 
too great transpiration, might cause the fruit to languish and 
wither. When fruits are enclosed in bags to protect them 
from wasps, transpiration is checked, and the fruit enlarges; 
but has not so good a flavour as usual. The present taste 
for what are called “ fine fruits,” seems directed chiefly to 
size, and is content to resign the rich and racy flavour, 
found only in fruits of a moderate bulk, for the pampered 
and bloated produce of a too luxuriant vegetation. 

Ingenhousz formerly maintained that fleshy fruits, whe- 
ther ripe or unripe, and whether growing in sunshine or 
in shade, always vitiated the air in which they were con- 
fined: and in a late Memoir on the Maturation of Fruits, 
M. Berard has adopted the same opinion, and maintained 
that green fruits do not decompose carbonic acid and dis- 
engage oxygen gas in sunshine, but that, through every 
period of their growth, they uniformly convert the oxygen 
of the air into carbonic acid gas. ‘To this Memoir, M. de 
Saussure, who had formerly combated the opinion of Ingen- 
housz, has replied bynew experiments; and has satisfactorily 
proved, that although, during the night, green fruits convert 
the oxygen gas of the air intc carbonic acid gas, yet that, 


when exposed to sunshine, they again reconvert this 
acid into oxygen gas ; so that, if they be placed al 
in sunshine and in obscurity, for two entire days the air, 
the vessel undergoes successive changes which ) 
terbalance each other, and at the close of the ey 
no other degree of change exists in it, than may be attributed 
to errors of observation. Hence it is inferred, th 1 hod 
in the shade and in sunshine, green fruits act ur hat ‘ 
like green leaves; but this action is carried on a 
extent, and diminishes as they approach maturity, 7 
As thus the air, under similar circumstances, suffe 
same changes from green fruits as from leaves, it 
presumed that the fruit owes its green colour to the 
action of light upon it. Light seems also to act 
production of the other colours which fruits exhil ' 
Bonnet shut up, in cases of white tin, grapesof a black coloy: 
which did not then acquire their natural hue. Peg says 
Du Hamel, which grow in the shade, are often green, while 
others, exposed to the sun, are beautifully colour F 
the same things are observed in peaches. Neither pe 
pears, nor cherries, assume their proper colours, if, 
period of ripening, says Senebier, they are secluded 
light; and if a portion of fruit be covered with tin-foil 
that part will continue pale or yellow, while the uncover 
portions of the same fruit become perfectly red. If there 
juices of fruits be extracted by water or alcohol, they are 
affected by acids and alkalis like those of flowers; and 
similar changes are produced by these agents on the coloured - 
infusions obtained from their skins. These facts show that 
the same chemical actions, which occasion the colour of 
leaves and flowers, are employed in the coloration o ‘fruits | 
but in these latter, they are probably much modified by the 
chemical changes that go on in the fruit itself during t 
process of maturation. 7 
To discover the chemical changes that take place in the 
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Apricot very Green. 


Animal matter... 0,76 0,34 0,17 

a ami aS 0,04 0,03 | Yellow0,10 | 
Woody fibre..... 3,61 2,53 1,86 |. 
GUM .-s.cssc-een 410 4,47 
Sugar............. traces of 6,64 
Malic acid........ 2,70 2,30 1,80 |. 
Lime.............. a very small portion in the three. | 
Water....cccse0e« 89,39 84,49 | _ 74,87} 


fruit during its maturation, M. Berard analyzed: several | 
fleshy fruits at different periods of their growth. With this _ 
view, three apricots of the same size were selected, anc 
being plucked in succession, one of them was analyzed at 
three different stages of growth, namely, in its green state, 
in a state more advanced, and in a ripe state. The several 
results are given in the following table. 

In the interval between the first and last analysis, the 
fruit had so much increased in size, as nearly to do tS, 
weight. It will be seen that, with the exception of pe 
green colouring matter, which had become yell w, ait e 
ingredients found in the unripe fruit were present in | 
ripe one, but some were in greater proportion. hice 
particular had greatly increased, and water had diminish 
From these results it is inferred, that the different vai 
of green and ripe fruits are not owing so much to the - 
appearance of any primary ingredient, or Its transformatlo . 
into another substance, as to the production of new i | 
stances, and especially of sugar, made in the progres!" 
stages of growth. Similar analyses of cherries, £008 
berries, plums, and peaches, afforded the same results. a 


j 
| 
There are some fruits, however, as those of are in om | 
pears, which ripen very well after they are detached to" 1 
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ree; and in these, sugar seems to be formed out of the 
ingredients, as it is formed from fecula in the germi- 
naon of the seed. M. Berard plucked a pear from the tree 
a firm and green, and shunt it up in a close vessel of at- 
mcheric air from the 12th to the 29th of August. Its 
oir had then become yellow, and it was perfectly ripe. 
Ding this period, its total weight had diminished very lit- 
Holand this was due to the loss of a little water, and a 
misite portion of carbon ; but the proportions of its ingre- 
/ dies were much changed, for the quantity of sugar was 
nev y doubled, and that of gum, of water, and of woody 
‘bi had decreased. The united loss of the gum and woody 
ib? was not, however, equal to more than half the gain 
f agar ; and therefore M. Berard supposes that watcr may 
ay become fixed, and augmented the proportion of this 
| Jatt; substance. If water be thus held to have contributed 
| to xe production of sugar in the pear, we may suppose it 
| fo sve served a similar purposc in the ripening of the apri- 
‘of; for the loss of water in the ripe apricot, as compared 
vit}the green onc, comes near to the gain of sugar; and 
0 kange in the relative proportions of the other ingredients 
/earve deemed sufficient to account for the great increase 
of sccharine matter. 

‘le external agents required to effect these chemical 
| chazes in the maturating fruit appear to be heat and air. 
c above experiment with the pear, the vessel was kept 
temperature of about 82° Fahrenheit; and the air, as 
velas the fruit, underwent a change of composition. It 
inched remaincd unchanged in volume; but 100 parts of 
telded, on analysis, 13°52 carbonic acid, 7:51 oxygen, 
i] nd?897 azote ; so that, as in other cases, the loss of Oxy- 
ie supplied by an equal bulk of carbonic acid, since 


> 


| theinited volumesof the acid gas and oxygen made together 
st exactly the ;%!, of oxygen gas which the air at first 
"comnined. Hence no oxygen can have combined with the 
| fru’; nor can the azote of the air be decmcd to have under- 
hang necessary change, since the very minute portion 
i at gas unaccounted for may fairly be set down to error 
jin |periment. ‘That this conversion of oxygen gas into 
\caronic acid is necessary to the maturation of fruits, M. 

| Be rd inferred from the fact that the process is arrested if 


jtru) be kept in an atmosphere destitute of oxygen; yet, 


|premnt, and acting on the colours of fruits, does not seem 
Ne@sary ; for fruits will ripen in dark places ; and, to 
lasn maturation, it is not uncommon to enclose bunches 
Of sipes in black bags, which must, at the samc time, ex- 
clu: light and accumulate heat. Whether light be actually 
| unt ourable to the formation of sugar in fruits, as it appears 
{to | in seeds, remains to be ascertained; but certainly, 
| thorh it should retard, it docs not prevent maturation: and 
MS |esence is ordinarily accompanied with such an increase 
oft ‘peratureas may morc than compensate for its supposed 
jin} ous operation. Since, also, the vegetating process 
ptavally diminishes as the fruit approachcs maturity, and 
4 Ceais f0 aet upon it when its growth is completed, we can- 
Notiscribe the changes that constitute maturation to vege- 
\ g but must regard it as a chemical change, effected 

?Teaction of the scveral ingredients of the fruit on each 


’ under the operation of those extcrnal agents neces- 
. 0 Its Occurrence. 


Art. VIL.— Fecundity of Vegetables. 


© period required for the accomplishment of those 
[For Bibel ovarian vesicles, which terminate in the 
Ie ~ . py ect seeds, varies much in different species 
iH » nd also in the same species, under different cir- 


| I ae, of climate, soil, habit, &c. When they are 
| Bae 
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completed, the ovary or pericarp, in which the seeds were V 
contained, is opened, in various modes, 


covering in which they were imprisoned is rent asunder ; so 
that, in one way or othcr, they are set free, 
means are disseminated over the surface of the earth, des- 
tined either to reproduce new beings similar to themselves, 
oe to minister to the gratification and sustenance of anima} 
ife. 

Of the seeds thus produced, the number, size, figure, 
texture, and other properties, are infinitely diversified. 
With respect to their number, we have already, in our for- 
mer article, given examples of the productiveness of wheat 
and barley, and described the peculiar structure by which, 
in the family of the grasses, this productive power may be 
almost indefinitely augmented. M. Dodart prosecuted the 
Same inquiry on trees. He selected an elm, which, in the 
fifteenth year of its growth, he calculated to produce, in 
one season, 329,000 seeds. Supposing this tree to live 100 
years, and its mean fecundity, for its whole life, to be taken 
at 329,000, this number, multiplied by 100, will give 
32,900,000 as the number of seeds produced, through its 
whole life, by the single seed of anelm. But suppose fur- 
ther, says Du Hamel, all these seeds to be planted, and 
each to produce a tree as fruitful as its parent, and so on 
from generation to generation; then, calculating the pro- 
duce of each of these trees during 100 years, we shall have 
an increasing geometrical progression, of which the first 
term will be one; the second, thirty-three millions ; the 
third, the square of that number ; the fourth, its cube; and 
so on to infinity ; a fecundity which, in the revolution of 
ages, would be sufficient to cover the whole surface of the 
earth with one species of plant. 

But propagation by seeds is not the only mode by which 
plants are multiplied. With the exception of some trees, 
as the pine and fir, which do not shoot afresh when they 
have been lopped, except when very young, most vegeta- 
bles, continues the samc author, contain in all parts of their 
branches, their trunk, and even roots, germs which do not 
develope unless rendered necessary by the-retrenchment of 
their boughs. Thus, if an elm be headed, and its smaller 
branches removed, its trunk and larger branches will, in 
the following spring, be covered with new productions, 
which never would have appeared if the first branches had 
not been removed. At whatever part or height the tree is 
headed, new shoots spring forth. The whole trce, there- 
fore, from the root to the extremities of the branches, is 
filled with germs (or rather, we would say, endowed with a 
capacity of producing them), when the parts previously ex- 
isting receive such injury as to render these new produc- 
tions necessary to supply the place of the former. 

Roots also possess this capacity of producing shoots as 
well as the branches. If the root of the elm be exposed, 
with certain precautions, to the air, it puts forth young 
branches; and many creeping roots, when they come into 
light and air, produce branches, which, by transplantation, 
form individual trees. A sprig of willow, when both its ends 
are thrust into the earth, yields rootlets from both, while the 
intermediate portion pushes forth leaves into the air; and 
the leaves of certain vegetables, as those of Bryophyllum 
calycinum, are capable, in proper circumstances, of produ- 
cing entire plants. We may therefore say, adds Du Hamel, 
that there is perhaps no point of the surface either of the 
branches, the stem, or the root, which does not contain a 
gcrm, ready to develope itself when circumstances shall arise 
wherein this development may be useful to the parent trce. 
Nay, more, continues the same author, tlicre is not per- 
haps any point on the branches, the stem, or the root, from 
which rootlets may not spring, when tlie conditions requircd 
for their development shall be fulfilled. If the root of a 
species of campanula be cut into pieces, and — pieces 

' E 


and by various 


for their discharge : Physiology 
or the fleshy pulp that invested them decays ; or the stony “=~ 
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Vegetable be put into the earth, each piece will produce both roots have been given to a supposed correspondence in effects 
Physiology and stems. Of these concealed germs, dissection indicates than to a real agreement in the structure and functions mH 
~~ no trace, until they become sensible in the progress of their organs. Neither has any very nice distinction been taken 7 
development. From whence do they proceed? From the betwecn what may be due to physical agents, acting on yo. 
vessels or the cells? Or are they formed by the sap? Do getable organization, and what, from our present inability | | 
they exist in a form invisible to us before the tree was to explain on physical principles, we are too apt at once i | . 
headed? This, says he, is pure conjecture, although it is attribute to what are called vital principles or causes, It | . 
true, that if this operation had not been performed, the sap is only, however, where physical explanations altogether int 
would have continued its course in the parts already formed, fail, that it is allowable to resort to the mysterious aid , 
and would not have aided in developing the germs of which vital causes: and as the natural philosopher, in treating of ( 

we speak. But not to abandon ourselves to imagination, it inanimate matter, assumes gravitation as a fact, and, with. | 
is sufficient, he adds, to have shown the immense fertility of out investigating its nature, proceeds to describe the lays | | 
vegetables, first, by seeds, and, secondly, by invisible germs, of its action ; so the physiologist, in studying living b olf " 
of which but a small number of analogous facts are to be may regard life, and direct his inquiries rather to the laws | 

found in the animal kingdom. In these remarks, Du Hamel, by which it acts, than to the nature or principle of its action, | 
the Haller of vegetable physiology, evidently leans to the i | 

doctrine of pre-existing germs, which at one time so much Art. II.— Of Secretion. 

occupied the attention of naturalists ; but of which he ulti- By secretion is understood the separation of a pecul | 
mately disposes, with that good sense and real eandour, matter from the general mass of fluids by some ae . 
which are not less admirable in all his writings than the ta- structure, and which may either retain its primary condi. | 
lent and information which they every where display. tion, or pass into a solid state. Though the mass of fd | 
from which secretions are produced be one and the same, | 
and the secreting organ, as to external conditions, be often | 
in the same circumstances, yet the matters secreted differ | 
Se greatly from each other, which difference probably arises , 
: ; from variety of structure in the secrcting organs. Thus,an | | 


Arr. I.—Of the Piel Paaeas. essential oil is found only in the rind of the orange, i 


CHAP. IIL.—OF TUL VITAL POWERS, SECRETIONS, SPON- 
TANEOUS MOTIONS, SLEEP, DECAY, AND DEATH OF 


tn} 

oil only in the kernel of the almond, and so with regard } 

Such is a brief outline of those vegetable functions which other secretions which exist only in particular parts. Be- 

comprehend the evolution, growth, and reproduction of sides the acids, alkalis, earths, and metals, which, thoug i 

plants. In the description of these functions, we have en- of a mineral nature, are more or less constantly found m | 
deavoured to keep within the limits of observation and ex- plants, chemists enumerate about forty products of vegeta: | 
periment ; and, in reasoning from the facts derived from tion, which possess distinct chemical characters; and of} | 
these sources, we have adhered strictly to explanations, many of these products numerous varieties exist. Asnone| — 
which apply only to the physical constitution of plants. of these substances can be detected in the common Ps | 
But we are aware, that, to accomplish these physical changes, they must have been elaborated by the specific organs of 
not only is a particular structure required, but that structure vegetables, under a process of secretion. By what pe 
must be endowed with the property or principle that dis- liarity of structure, or of function, these organs are enabled 
tinguishes living organized beings from dead and imorganic to produce such remarkable chemical changes in the com- | 


matter. Without embarrassing ourselves with inquiries mon sap, is quite unknown ; neither do we know how much | 
into the nature and origin of life, we are content, on the is to be attributed to the action of the organ itself, or tothe | 
present occasion, to seek it only in its effects ; to regard it reaction of the several ingredients on each other, or to the | 
as a power or property not less essential to the constitution influence of external agents. , . 
of living matter, than gravitation is to that of dead matter; Of these secretions, the most important is the cambiu 
and, rejecting all speculation about its nature, to study only the fluid employed dircetly in vegetable nutrition a 
the physical conditicns required for the display of its opera- growth. By the changes which the common sap undergo | 
tious, and, as far as we are able, trace the laws by whieh in the leaves, the proper juices of plants are formed. | 
those operations are regulated. “ It is not,” says Dr. Frank- These juices differ greatly from each other both in ther 
lin, “of much importance to us to know the manner in which sensible and chemical qualities. It is from them that t 
Nature executes her laws; it is enough, ifwe know the cambium is directly formed by a process of secretion, 
laws themselves. It is of real use to usto knowthat china, left in all plants is said to possess nearly the same characte 
in the air unsupported, will fall and break ; but how itcoines It is a mucilaginous fluid, without colour, odour, or 
to fail, and why it breaks, are matters of speculation. It is while the proper juices themselves exhibit all thosep 
a pleasure indeed to know them, but we can preserve our _perties. The proper juices also are contained in 
china without it.” vessels, and flow out when they are divided ; but the ca 
Beside the evidences of a living power in plants, derived bium transudes rather than flows, and that only in pla 
from the ordinary phenomena of growth and reproduction, where new parts are to be formed. Thus, in the pine 
the function of secretion by which growth is sustained, and Mirbel, while the proper or resinous juice flows 1) 
various new products formed, deserves more particular no- large vessels, the cambium transudes beneath the “0 
tice. Other evidences of this power have been drawn from and similar observations on the fig show that the ca 
the various motions exhibited by the roots, leaves, flowers, is entirely distinct from the proper juice. The cam : 
and fruits of plants; and also from the phenomena of in- then, we must regard as a secretion, separated from 
fancy, maturity, and old age, which they exhibit in the suc- proper juice by the vascular structure of the liber 


cessive periods of their existence. ‘To enable them to ex- burnum, when and wheresoever it is required to sr 
Du Hamel | 


7) 
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ecute these different functions, and exhibit these phenome- trition and growth. Hence, in an experiment of ver, 
na, some physiologists have pushed the analogies between when a piece of the bark of a peach tree was engraftet 
plants and animals to an unwarrantable extent ; and, in the wood of the plum, the new wood, formed beneath | 
addition to allthe attributes connected with growth and re- bark, was white like that of the peach, not re “ | 
produetion, have endowed plants not only with irritability the plum. Of the other secretions of plants whic a 
but with sensibility, instinct, perception, and volition. In reasons already assigned, are found chiefly on the exter 
ascribing to them these attributes, more attention seems to parts, as the Icaves, flowers, fruits, &c., the num | 


dijrsity are very great. They are probably formed in cach 
imance, by peculiar and appropriate organs, but in what 
/ mener is quite unknown. 


Art. Ul.—Of the Spontaneous Motions of Plants. 


Ithough plants, as is well known, possess no locomotive 
oer, yet, in different parts, they often exhibit what are 
| dened spontaneous movcments. In cloudy weather 
| thingh the day, and always towards evening, many plants, - 
| at ertain hours, close their leaves and flowers. Bonnct 
| retarked, that the leaves of certain plants approached by 

| the superior surface when the sun shone; but as he de- 
clied or set, they fcll down, and, even: in some instanees, 
Le proached by their inferior surface. If heat was applicd 
tovaves thus elosed, they would open and fold back in a 
| covrary direction : and, on the other hand, if moisture was 
| apsied to leaves that had been folded by the sun’s heat, 
| thy also would open and fold back as from dew. In these 
ples, the different conditions of heat and moisture seem 
| ye! much to influence the movements of the leaves. In 
| lik manner, the stalks of many fruits change their office 

ner the different conditions, with respect to moisture, that 
acampany the ripening proeess: for undcr the desiccation 
4 wih then occurs, many of them, says Du Hamel, exercise 
| meements not unlike those of muscular action, and are 
| thieby enabled, in some instances, to seatter their seeds. 
Ve have already described many important effects pro- 
ae in plants by the direct action of light, and have now 
| tostice theinfluenee which it exerts on their movements. If 

plats be confined in a chamber, where there is but one 
| wilow, all the younger shoots will forsake their perpendi- 
cur direction and make towards the light. In like manner, 
a dung tree, when growing in the midst of older ones, 
| me rapidly upwards, till it reaches the height of those 
th surround it, when it ccases to grow in height, but aug- 
| mits in size: or, if a young plant be made to grow in an 
opjjue vessel pierced with holes which admit the light, the 
ts which it puts forth will be directed towards the holes. 
See plants appear to follow the sun more or less distinctly 
intis course from cast to west. Over thcse movements, 
et ascertaincd that neither heat, nor humidity, nor 
ad much influence; so that the sun, says Du Hamel, 
| ‘I using these motions, acts more by his light than by his 
| he. 

‘ut there are other movemcnts, proper to certain plants, 
or) particular parts of them, over which light excrts little 
| or power. Many observations have been made on the 
| Mons of the sensitive plant by Hooke, Du Hamel, and 
ofrs. The latter author remarks, that the movements of 
th plant do not depend essentially on light or heat; for if 
ke ‘In a green-housc, it closes its leaves early in the cven- 
in before the sun has withdrawn, and while the tempera- 
tu is yet high; or if plaeed in perfeet obscurity, it still 
(inues to open in the morning, and close in the evening 
asefore. If, during its expansion in the early part of the 
de it be gently touched, its leaves partially close, but soon 
te'ver their former state. Mcre touch, however, without 
a”Ation, does not produce motion; for the leaves may be 
prsed betwecn the fingers, without causing motion, if no 
ag ation be given. With proper address, it is possible, 
es Du Hamel, to divide the mid-rib of a leaflet, without 
€) ting motion in the other leaflets, or even in its own 
a nor does motion follow the puncture of a needle, 

sitation be avoided. The time required for a branch, 
} as been touched, to resume its former state, depends 

'@ vigour of the plant, the hour of the day, the season, 
and the order in whieh the parts re-establish tliem- 
Ses likewise varies. 
Be ve of this plant seem to depend much on pe- 
» - Ol structure. F rom a braneh proceed the branch- 
at bear the leaves. These leaves are formed of a 
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common petiole, which at its extremity terminates in four Vegetable 
conjugate leaflets, each of which has a mid-rib, furnished Physiology 
with a certain number of folioles. In the movements of “™\—~ 
this plant, the branchlets are so articulated with the branch, 

that they move on it in the manner of ahinge. The com- 

mon petiole of the leaves has a like movement; and lastly, 

each foliole moves on its proper stalk to apply itself to the 

opposite foliole. This peculiarity of structure explains why 

agitation is so;necessary to the movements of this plant ; 

and why it bears such great violenee without moving, if no 

agitation be employed to excite motion in its several arti- 
culations ; so that it is principally in the articulations, says 

Du Hamel, that the sensibility of this plant resides. He 

adds, that, when this plant closes, it is not through weak- 

ness, but by a sensible contraction, which resists any at- 

tempt to replace it in its former state. Dutroehet aecounts 

for the motions of the sensitive plant by the distension and 
contraction of the upper and lower portions of the swell- 

ings which are met with at the base of the petiole and of 

the leaflets. 

In certain flowers spontaneous movements take place at 
the period of fecundation. The stamens of the barberry 
approach towards the pistil on the slightest irritation, as do 
those of the sun-flower and other plants. During the night, 
the petals of may-flowers close, and thereby protect the 
stamens and pistils; but they ceasc to do so after fecunda- 
tion is effected. The water-lily is said to bear its flowers 
on a foot-stalk under water; and when the flowering season 
arrives, the stalk rises through the water, till the flowers 
reach above the surface. The flowers then expand, and 
the anthers burst and diseharge their pollen on the stigma 
in the usual way. About four o’clock in the afternoon, the 
expanded flowers close, and the stalk then lies down either 
upon or under the water. The next day it rises, as before, 
and continues to do so daily until fecundation is completed, 
when it sinks beneath the surface, and there remains to 
ripen its seeds. Other spontaneous movements are exhi- 
bited by claspers and tendrils in seeking support from neigh- 
bouring bodies, and by roots in the directions which they 
take in seareh of food. 

Unable to assign physical rcasons for these and similar 
phenomena, some naturalists, guided by vague analogies 
drawn from the animal kingdom, ascribe such movements 
in vegetables to sensation and perception, by which they 
not only fee their wants, but perceive the best modes of 
gratifying them; and in the performance of the aetions ne- 
cessary to accomplish their objects, they are, aecording to 
some, direeted by Instinet, and, aecording to others, by Vo- 
lition. Such modes of reasoning not only afford no expla- 
nation of the phenomena described, but supersede all ne- 
cessity for it; and are apt, therefore, to beget a conceit of 
knowledge where ignorance alone prevails. In reference to 
such attempts at explanation, Du Hanicl well observes, that 
“every peasant has remarked the fact, that the radicle of 
the seed tends always towards the earth, and that the plume 
rises in the air. If we ask of them why one part thus strikes 
into the earth, and the other seeks the air, they give the 
fact for a reason, by replying that the one part strikes down 
because it is the root, and the other ascends becanse 
it is the stem. And let ns not smile too complacently 
at these modes of expression; for we ourselves use them 
every day when we raise questions abont things which are 
unknown to us. Do we not say that a stone falls because 
of its gravity? And those who give for a reason that it is 
attracted by the earth, do not satisfy the real philosopher, 
who never is content with simple terms void of meaning. 
To me it seems both more simple and more honest to make 
at once a confession of our ignorance.” 


Art. IV.—Of the supposed Sleep of Plants. 
Some writers, deeming plants to possess voluntary power, 
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Vegetable have from thence inferred that thcy require sleep. We 
Physiology have no proof, however, that they possess any such power; 


om, 


nor that, in the exercise of their ordinary funetions, they 
experience that fatigue and exhaustion which renders sleep 
neeessary to their restoration. All the spontaneous move- 
ments of vegetables previously described, seem to arise from 
the operation of physical agents, eonjoined with those in- 
herent properties which belong to them as living beings. 
These agents act variously on different plants; and henee 
some close their leaves and flowers from the abstraetion of 
heat or moisture, and others from the exclusion of light; 
and this at various periods of the day, as well as through 
the night. Other plants exhibit spontaneous movementsonly 
in the flower, and at the season of fecundation, when suit- 
able conditions of the atmosphere prevail; and thongh, in 
some instances, these motions continue for a time after the 
conditions required for their display may have been with- 
drawn, yet we must ascribe such motions rather to habit 
than to any thing that partakes of the nature of volition. 

The diminution or suspension of action through the 
night whieh oceurs to plants that inhabit temperate climes, 
cannot be reeeived as a proof of sleep, induced by the 
exhaustion of the vegetative powers; for even in such elimes, 
vegetation, in favourable seasons, proeeeds often by night 
as well as by day. In climates still more favourable, the 
same plants which with us produce fruits only once a-year, 
yield two or more erops; and in Norway and Lapland, 
where the sun, at certain periods, continues almost con- 
stantly above the horizon, the whole period between seed- 
time and harvest sometimcs oceupies only about fifty days. 
In such eases, little or no suspension of the vegetative func- 
tions can have taken place; nor have we the smallest reason 
to believe that the eontinued exercise of them is followed 
by fatigue or exhaustion suffieient to require sleep. What, 
therefore, has commonly been denominated the “ sleep of 
plants,” we can regard only as a diminution or suspension of 
the vegetative functions, arising from the abstraetion, more 
or less eomplete, of those external agents, whose presence 
is essential to their full operation and display. 


Art. V.—Of the Decay and Death of Plants. 


But whether the functions of vegetables uneeasingly con- 
tinue or be oeeasionally suspended by the abstraction of the 
conditions necessary to their exercise, all plants submit at 
length to the same general law, and die, either in whole or 
in part, when the great purposes of their existence—those, 
namely, of growth and reproduction—have been accom- 
plished. Some plants speedily arrive at maturity, and having 
produced their seeds, die altogether; others flourish for one 
or two seasons, and then deeay and perish; and others 
again die only in part, after having produeed their seeds, 
and also a new series of buds to eontinue their growth 
and fruetification. In the progress of our inquiry, we have 
seen that, in every stage of vegetation, certain organs fall 
into deeay after having fulfilled their allotted funetions. 
Thus the tunics of the seed perish beneath the soil, after 
having yielded their nutrient matter to carry on the evolu- 
tion of the embryo; and those cotyledons which rise into the 
air, decay also, when the radicle has taken its proper hold 
of the soil, and the leaves are sufficiently developed to 
execute their appropriate functions. So likewise the pe- 
tals, the stamens, and pistils of the flower, rapidly fade and 
fall as soon as the important funetion of fecundation is ef- 
feeted; the fruits next drop when they have reached ma- 
turity; and lastly, the leaves, even of perennials, when their 
allotted functions have ceased, decay and fall like those of 
annual plants. . 

To account for this fall of the leaves, many hypotheses 
have been proposed. Some have ascribed it to defective 
transpiration, and conscquent aecumulation of juices in the 
vessels; others to an inequality of growth between the stem 
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and the petiole of the leaf, during the progress of 
tion; others to the desieeation of eellular tissue, si 
to exist at the insertion of the petiole with the stem 50 
toa simple sloughing of worn-out parts; and by others 
fall of the old leaf has been attributed to the growth it 
new bud. In all the examples enumerated above, of the 
decay and fall of cotyledons, flowers, and fruits, the -~ | 
ceased to execute their functions, when the purposes of their | 
existenee wcre accomplished; and such we must reeard a: 
the general law that determines the death of A y 
In some instanecs, the death of parts seems tobe hastenoq 
by the diversion of nutrient mattcr from the older organs | 
to the new parts whieh are subsequently developed, asi 
exemplified in the deeline and fall of the stamens and pis. 
tils from the growth of the ovary after fecundation ; but 
in Other instanees, as in the death of annual plants, no an 
acting cause is apparent, and nothing remains to account 
for the event that occurs, except the eharacter of duration, 
more or less extended, which was impressed on the plant | 
at the era of its formation. 
But from whatever cause the deciduous organs of plants. | 
cease to perform their funetions, the immediate cause of 
their fall seems to vary in different vegetables, and to de- 
pend often on accidental cireumstances of climate, &. In | 
some instances, the growth of the young bud seems to oc- | 
casion the fall of the leaf. Thus, though the leaves of the | 
oak die and become dry in autumn, they do not, says Du | 
Hamel, fall till spring, when the buds begin to open, and | 
the new leaves to appear. In other instances, the fall of 
the leaf seems to be conneeted with the exercise of th 
transpiratory function; for plants whicli transpire largely, 
soonest lose their leaves, and henee evergreens, which tran- 
spire little, retain their leaves longest. Even if an ever. | 
green be engrafted on a deciduous tree, it still retains its | 
leaves after those of the stoek have fallen. Sudden changes | 
of temperature and humidity in the atmosphere, frequently | 
promote the fall of leaves. Thus, in autumn, Wes suc. 
ceeds to a white frost, the leaves sometimes rapidly fall. So, 
likewise, it sometimes happens, that the too great heats of | 
summer dry up the leaves; and then also, if warm rains | 
follow, the dried leaves fall and new ones succeed, whicl | 
continue longer than those of spring. On the other hand, | 
leaves equally fall, though not so speedily, when the winter | 
is mild; and in conservatories, where a regular temperature | | 
is kept up, deciduous plants lose their leaves in spring, when 
| 


0 
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the new ones shoot forth. Certain aecidents or diseases, 


however, as lightning, or the eruption of the proper ju 
from its vessels, or a peculiar disease which separates t 
bark from the wood, sometimes kill a tree suddenly; and — 
then, says Du Hamel, though the leaves become dry, they | 
adhere strongly to the branches. hese facts show, that, | 
while the natural death of the leaf is to be sought in bs | 
specific nature and constitution of the plant to which it | 
belongs, its fall sometimes depends on the growth of new | 
buds; or on variations in the motion of its fluids; or sell (I 
sudden ehanges in the temperature and humidity of the 
atmosphere; and sometimes, probably, the period of the | 
fall is determined by a difference of texture in the fibre of 
the plant itself. 7 
The duration of the stem or trunk, after the leaves hat 
fallen, is very different in different plants. In many hetbs . 
the stem dies at the same time, or shortly after the leaf; ; 
but in some trees, the life of the trunk is prolonged throug ’ 
many ages. The Gentleman’s Magazine for 1762 agg 
an account of the age of a chesnut tree, then growims i 
Tamworth in Staffordshire. This tree, it is said, a 
that period, probably the oldest, if not the largest, ee 
land, being fifty-two feet in circumference. Its ha ‘ 
rising from the nut may be fixed at the year 800, 0 a 
reign of King Egbert. From that date to the po iq 
Stephen is 335 ycars, at which time it was fixed on 4 
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povdary or landmark, and called by way of distinction, 
Great Chesnut Tree of Tamworth. From the first 
‘| ves of Stephen, anno 1135, to 1762, is 627 years; so that 
ts tire age, at that period, was 962 years. It bore nuts 

159, from which young trees were raiscd. In this tree, 
therfore, the faculty of producing seeds remained at the 
vepf more than 950 years; but whether this faculty con- 
invs through the entire life of such trees is not known. In 

nals, we know that life ceases in the whole plant soon 
aft reproduction has been accomplished; but the obser- 
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, GETIUS RENATUS, Fuavtrus, a Latin writer, 
ofihed towards the close of the fourth century. His 
reise “ De Re Militari,” he inscribed to the emperor Va- 
lennian the Seeond, who was assassinated in the year 393. 
ppears to have been a man of rank. Raphael Volater- 
as styles him “ Comes Constantinopolitanus,” and some 


sei In the older editions, his treatise is divided into four 
900s ; but Scriverius, on the authority of certain manu- 
crits, divided it into five. The authors whom Vegetius 
pr@sses to follow are Cato, Celsus, Frontinus, and Pater- 
puitogether with Augustus, Trajan, and Hadrian, in their 
coititutions, or legal enactments. He has thus collected 
\luable mass of materials; but Lipsius has remarked 
hehe confounds the customs and practices of his own 
ij those of former ages. 
edition of his work, supposed to be the first, appear- 
edinder the title of “ Epitoma de Re Militari.” It is in 
fol) without place or date, but, according to conjecture, 
aiprinted at Utrecht about the year 1473. There is an- 
ot undated edition in quarto, and a third in folio. After 
yajus intermediate editions appeared that of F. Modius, 
(in. 1580, 8vo. It was followed by two editions con- 
aig the elaborate commentary of Stewechins, Antverp. 
15);, 4to., Lugd. Bat. 1592, 8vo. His commentary, to- 
eler with that of Modius, is to be found in the edition of 
Scverius, Lugd. Bat. 1607, 4to. These three, like most 
of je editions, include Frontinus and other ancient writers 
onnilitary affairs. The text of these authors, with the 
no's of Scriverius, was reprinted in 12mo. at the same place 
in')33and1644, An edition of Vegctius, containing select 
no's of Stewechius and Scriverius, with those of the editor, 
| ania Freneh translation, was published by N. Schwebclius, 
N cmberge, 1767, 4to. Another, containing the annota- 
} to! of various critics, appeared long afterwards, Argent. 
| 18), 8vo. The work has been translated into several 
} Mérn languages. There is an early English version by 
| /01 Sadler, Lond. 1572, 4to. And a more recent trans- 
bs published by Licutenant John Clarke, Lond. 
y» SVO. 
GETIUS RENATUS, Pusuivs, is sometimes con- 
ed with the writer noticed in the preceding article. 
the author of a work on the veterinary art; “ Artis 
TA, Sive Mulo-medicine, libri 1V.” Basil. 1528, 
This is the editio princeps; and it was followed by 
tion of Sambucus, Basil. 1574, 4to. Vegetius was 
| ntted by Gesner among the « Scriptores Rei Rustice 
add Latini.” Lipsiz, 1735, 2 tom. 4to. ‘There is a 
fate edition, of which the title bears, “ curante Jo. 
chia Gesnero.” Mannhemii, 1781, Svo. But it merely 
“ns a reprint of Gesner’s text, without his annotations. 
is Work an English version was published “ by the 
or of the translation of Columella.” Lond. 1748, 8vo. 
me + es island in the Adriatic part of the Austrian 
ithe - nt hey in the bay of Quarnaro. It is, includ- 
si ; island Plaunich, about ninety square miles in 
“At, and contains a city, three market towns, and four- 
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mauscripts of his own work describe him in a similar man- 
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vations of Mr. Knight seem to show that, in certain trees, 
as those of the apple and pear, the reproductive powers 
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cease before those of vegetation. The death of plants at Vellore. 


such various ages, yet occurring at the same age in plants 
of the same species, suggests the belief that a period, 
beyond which life cannot extend, was assigned to each 
species at the era of its creation, and that this character of 
duration, like the others peculiar to the species, is trans- 
mitted through all succeeding generations. (Q.) 


teen villages, with 10,414 inhabitants. The island is moun- 
tainous and rocky, and on the north and east sides very bar- 
ren, but in the other parts has a fertile soil, yielding abun- 
dance of fruit and of wine, but not sufficient corn. Some 
good oil is made, and the fishing is an important source of 
wealth. The capital, of the same name, is the seat of a 
bishop, who has a palace and a cathedral. The export of 
wine is the chief trade. ‘The harbour is both small and 
shallow. The inhabitants do not exceed 1400. Lat. 45. 
3. 20. Long. 14. 32. 40. 

VEII, a city of ancient Etruria, and long the powerful 
rival of Rome; distant about 100 stadia, or twelve miles, to 
the north-west, and situated on a high and steep rock. It 
was taken after a siege of ten years by Camillus, six years 
before the taking of Rome by the Gauls. The spot on which 
it stood lies near Isola in St. Peter’s patrimony. 

VELARIUS, an officer in the court of the Roman em- 
perors, being a kind of usher, whose post was behind the 
curtain in the prince’s apartment, as that of the chancellor’s 
was at the entry of the ballustrade, and that of the ostiarii 
at the door. The velarii had a superior of the same deno- 
mination, who commanded them. 

VELE RETE, a cluster of rocks in the eastern seas, to 
the south of the island of Formosa. Long. 121.30. E. Lat. 
21. 55. N. 

VELITES, in the Roman army, a kind of ancient sol- 
diery, who were armed lightly with a javelin, a casque, cuir- 
ass, and shield. 

VELLETRL, a city of Italy, in the papal territory, and 
the district of Tivoli. It stands on the declivity of the Al- 
banian hills, has decayed walls and dilapidated towers, but 
is the scat of a bishop. It is ill built, but has a fine market 
place, a cathedral, with several other churches, nine mo- 
nasteries, and two nunneries. Here is a fine museum be- 
longing to the family of Borgia. The inhabitants are 9740, 
chiefly employed in agriculture and in making oil. Lat. 
41.41.16. Long. 12. 39. 25. E. 

VELLORE, a celebrated town and fortress of the south 
of India, province of the Carnatic, formerly the capital of a 
small district of the same name. It was once a port of 
great importance, as it commanded the main road leading 
to the Upper Carnatic, from the valley of Peniambady, 
which is the most direct route to and from the Mysore. 
It is strongly fortified, the walls being built of very large 
stones, with bastions and round towers at short distances. 
A fausse bras lines the wall between them, and, with its 
embattled rampart and small overhanging square towers, 
produces a very handsome effect. The whole fort is sur- 
rounded by a deep and wide ditch, cut chiefly out of the 
solid rock, except at one entrance, where there was a cause- 
way. Besides the usual defence, the ditch contains curio- 
sities of rather an extraordinary character, namely, alliga- 
tors of a very large size. The fortress, though strong, is 
commanded by the surrounding hills. It was first taken 
by the Mahomctans in 1646, and afterwards by Sevajee in 
1677. Subsequently it came into the possession of the 
nabob of Arcot: and in 1782 was besieged by the whole 
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army of Hydcr, when it was relieved by Sir Eyre Coote. 
After the capture of Seringapatam in 1799, it was fixed upon 
as the state-prison of Tippoo’s family, consisting, besides his 
brother, of twelve sons and eight daughters, with a nume- 
rous progeny, and an innumerable crowd of women. On 
the 10th July 1806, a serious mutiny took place among 
the garrison, principally composed of native troops, who 
cndeavoured to murder all the Europeans they could find. 
The ostensible cause of the mutiny was a change of dress ; 
but it was strongly suspected that it was instigated by the 
sons of Tippoo, who were in consequcnce removed to Ben- 
gal, where they remain under a liberal restraint. Since 
the conquest of Mysore, this fortress has lost much of its 
consequence, and its fortifications will probably be allowed 
to fall to decay. The district is included in the collector- 
ship of Arcot. ‘Travelling distance from Madras 88 miles 
west by south; from Seringapatam 202 miles. Long. 79. 
13..EB. Lats JGoewNe 

VELLUM, a town in the Southern Carnatic, seven 
miles south-west from Tanjore. Long. 79.7. E. Lat. 10. 
40. N. 

VELLUM, is a kind of parchment, that is finer, evener, 
and more white than the common parchment. The word 
is formed from the French velin, of the Latin vitulinus, 
“ belonging to a calf.” 

VELOCITY, in Mechanics, swiftness; that affection of 
motion whereby a moveable is disposed to run over a cer- 
tain space in a certain time. It is also called celerity, and 
is always proportional to the space moved. 

VELVET, a rich kind of stuff, all silk, covered on the 
outside with a close, short, fine, soft shag, the other side 
being a very strong close tissue. The nap or shag, called 
also the velveting, of this stuff, is formed of part of the 
threads of the warp, which the workman puts on a long nar- 
row-channelled ruler or needle, which he afterwards cuts, 
by drawing a sharp steel tool along the channel of the needle 
to the ends of the warp. 

VENCATIGHERRY, a town in the province of the 
Carnatic, eighty-two miles north-west from Madras. Long. 
79. 32. E. , Lat. 13. 56. N. 

VENDEE, a department of the south-west of France, 
formed out of the western part of the ancient Lower Poitou. 
It extends in north latitude from 46° 19! to 47° 7’, and in 
cast longitude from 0° 44’ to 2° 32’. It is bounded on the 
north by the departments of the Lower Loire and Mayenne- 
Loire, on the east by that of the two Sévres, on the south 
by the Lower Charente, and on the west and south-west by 
the ocean. Its shape is nearly a square, and it extends over 
2662 square miles. It is divided into three arrondissements; 
and thoseinto thirty cantons, comprehending 294 communes, 
and contained in 1836 a population of 341,312 persons, who, 
with the exception of a few scattered families, adhcre to 
the Catholic church. They have been commonly described 
as hospitable, good tempered, faithful to their engagements, 
simple and antique in their manners, averse to any changes 
in their customs, and attached almost to superstition to the 
doctrines and observances of the Romish religion. The 
noble families, the ancient chief proprietors of the land, 
were only distinguished from the rest of the inhabitants, 
their feudal tenants, by a greater degree of cleanliness in 
their dwellings, their clothing, and their food; but were 
equally resolute in their opposition to the changes operated 
by the Revolution, and the whole were alike distinguished 
by their bravery, their perseverance, and their cndurance of 
those hardships which they brought on themselves by the 
politica! party they embraced. The civil war whose name 
was derived from this department, extendcd to all the dis- 
trict round it, in a greater or less degree ; and its long con- 
tinuation may be attributed to the peculiarities of the coun- 
try, and its capabilities for defensive warfare, as much as 
to the resolute courage of the population. 


VE ® 


The surface of this department is an extensive plain, une | 
interrupted by any hills except by two chains in the eas ‘ 
part, separated from each other by a valley abont two 
in breadth, none of the points of which exceed 409 feet 
height. This more hilly part is distinguished by the nam 
the Boccage, on account of the great number of trees and 
bushes with which it is covered, and it was the chief thoare 
of the long and bloody civil war, whose traces are even now 
far from cxtinct. The western and southern parts cons 
of the Marazs or marsh land, which contains excellen 
ture land, protected by embankments and drained by ar 
ficial canals. Another part along the coast, including the 
islands Boucn, Dicu, and Noirmoutier, contains much fo. _ 
tile soil, of which about two-thirds are used as pasture, and | 
one-third produces corn. * a | 

The rivers are of no great importance. The chief of them 
from which the department takes its name, is a moderate | 
stream issuing from the Sévres, and falling into the Mor. 
taise. It supplies water to several small canals, and js | 
navigable for barges carrying sixteen or eighteen tons 
from Fontenoy, where it is about 120 feet in breadth. The | 
Mortaise is navigable through its whole extent for small | 
vessels, and enters the sea through several marshes near to 
the city of Aiguillon, in the bay of that name. The other | 
streams, the Lay, the Isle, the Ausance, and the Pairay, with | 
some others, are navigable but a short distance from their _ 
respective mouths. 

The agriculture is in a low state. Little of the hnd | 
is cultivated by the proprietors, but chiefly by metayers, 
who divide the gross product in equal parts with their 
lords. Except in the lands on the three principal streams, 
the common rotation of grain is, two corn crops aftera | | 
year’s clear fallow. The ploughing is performed almost | | | 
exclusively by oxen. The wheat is good, and much of | 
it is converted into flour for exportation to the French 
West India islands. The other kinds of corn produce good | 
crops, and of late years tlie cultivation of potatoes hasbeen | 
introduced and extended. The breed of horses is of an | 
indifferent kind, but many of them are used to mount the 
hussar troops. The black cattle are numerous, but the 
sheep very few and not good, though of late years attempts 
have been made to improve the race, as regards the fineness 
of the wool, by crosses with Spanish rams. Silk was once | 
a part of the agricultural pursuits; but during the disturbed | 
state of the country, the planting of mulberry trees was | — 
neglectcd, and some years must pass before the produce 
can amount to its former quantity. Wine is extensively 
made, the quality is good, and much of it will bear to be 
kept a long time without the aid of brandy. The manufac | 
tures are few. The most considerable are those of linen, but 
some woollen cloths for home usc are made. The depart: 
ment furnishes two deputies to the Chamber of Represe- 
tatives. It is included in the tenth military division, andis 
in the diocese of Montauban. 

VENDOLA, the most eastern of the Admiralty Islants, 
about three miles in circuit, covered with cocoa trees, am 
very populons. It is so surrounded by rocks, that it 
almost inaccessible to boats. Long 148. 9. E. Lat. 2 
14. S. 

VENDOME, an arrondissement of France, in the depart 
ment of the Loire and Cher. It is 6554 square miles 
extent, comprehends eight cantons divided into 110 com- 
munes, and in 1836 contained 77,760 inhabitants. 
capital, a city of thc same name, stands on two islands m 
the river Loire. In 1836 it contained 8206 read 
employed in making gloves, hosiery, cotton goods, ay 
and the several kinds of leather. Lat. 47. 47.19. *0le 
al. oe: &: . Pp ig d of 

VENEERING, Vanerrine, or Fineering, 4 we A 
marquetry, or inlaying, by which several thin slices oF ma | 
of fine wood, of different kinds, are applied and fasten | 
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|, opand of some common wood. T here are two kinds of 
nlangs the one, which is the more ordinary, goes no far- 
hevhan the making of compartments of different woods; 
ne vher requires much more art, and represents flowers, 
irq, and the like figures. The first kind is what we pro- 
srk call veneering; the latter we have already described 
d; MARQUETRY. ane ~. 
‘le wood intended for veneering is first sawed out into 
icy or leaves, about a line thick. In order to saw them, 
ithe locks or planks are placed upright in a kind of vice or 
wig press, the description of which may be seen under 
erticle just referred to. ‘These slices arc afterwards cut 
tolips, and fashioned divers ways, according to the de- 
uproposed 5 then the joints being carcfully adjusted, and 
| gheeces brought down to their proper thickness, with scve- 
|ral anes for the purpose, they are glued down ona gronnd 
‘or lock of dry wood, with good strong English glue. The 
i pieds being thus joined and glued, the work, if small, is put 
iin epress if large, it is laidon the bench, covered with a 
‘i, and pressed down with poles, or pieces of wood, one 
def which reaches to the ceiling of the room, and the 
thi bearson the boards. When the glue is quite dry, they 
kjit out of the press and finish it; first with little planes, 
‘theiwith divers scrapers, some of which resemble rasps, 
|whn take off dents left by the planes. Whien sufficiently 
iseried, the work is polished with the skin of a sea-dog, 
|wajand a brush and polisher of shave-grass. 
‘ENEZUELA, one of the provinces which composed 
herepublic of Colombia, but which has recently been 
* erded into an independent republic, is situated between 
)2ehd 12° north lat. and 60° and 73° west long. It is 
po(ded on the north by the Caribbean sea, on the east 
yy British Guiana, on the west by New Granada, and 
mge south by Brazil. This country was named Venez- 
eiby the Spaniards, from the towns of the Indians, built 
onthe small islands in the lake Maracaibo, having a re- 
4 serblance to Venice. 
| he mountains of Venezuela, which form a part of the 
“t branch extending from the west to the gulph of Paria, 
if we the lands of the coast from the plains of the valley 
| of ie Orinoco. It is on these rivers that there is such a 
Fidsity of climate, that a traveller may observe the fruits 
of te tropics luxuriating at a short distance from those of 
Evbpe. The surface of the ground is rent in every direc- 
| ticl by the force. of subterraneous convulsions. ‘To the 
| sown of this chain, the Ilanos, or plains, which stretch to 
th’Orinoco, are inhabited solely by herds of cattle tended 
byhulattoes. The climate of Venezuela is modified ac- 
Ning to the situation of its districts. On the coast and 
mhe plains a scorching heat prevails, accompanied in 
hilatter with deluges of rain. In the mountain valleys 
} thir is in general pure and mild, and in some of the more 
vated parts even cold. 
ih soil of Venezncla is fertile, and yields in abundance 
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he products of the West Indies, besides many which 
¢ islands do not possess. Its chief commercial article is 
‘qa, which is inferior to none in the Americas. The other 
ol cts of cultivation are vanilla, maize, indigo, cotton, sugar, 
| tol eco, and coffee. Here also wild cochineal, dyewoods, 
| Micinal drugs, gums, and resins, find that climate which 
S ost favourable to their growth. The immense plains in 
| tli interior feed multitudes of cattle, horses, and mules ; 
| *" in the valleys and mountains sheep and deer are nu- 

uN ous, All kinds of game are tound in this country; and 
u Tivers abound with fish. 

che forests produce every species of timber fit for the 
i oses of the joiner or the shipwright. Cedar is used for 
Rae window-frames, tables, &c.; black, red, and 
4 oly are common; mahogany, brasiletto, and all 
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| *s of ornamental woods, are to be found in the greatest 
| | al ndance 
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and of the finest quality. The immense forests 
q y 
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For about a century after this country was subdued by 
the Spaniards, their attention was almost wholly directed 
towards its mineral productions, and the pearl fishery on its 
coasts. But being disappointed in their expectations of 
immense riches from these sources, they at last began to 
cultivate the soil. They first planted cocoa trecs; and 
so large were the profits from this source, that cocoa alone 
occupied their fields till a very late period. About the vear 
1774, indigo began to be cultivated; and immense plains, 
hitherto desert, were soon covered with this plant, which 
was specdily followed by cotton, sugar, tobacco, coffee, &e. 
But notwithstanding the aptitude of the soil, and the genial 
nature of the climate, agriculture still languishes in these fine 
regions, partly from want of enterprise and industry, and 
partly from too great a confidence in the prolific nature of 
the soil. 

On the plains of Venezuela the rainy season commences 
in April and continues till November. The rains fall oftener 
in the morning than in the evening, and on an average oc- 
cupy three hours of each day. During this period, the 
plains nearest the rivers are converted into lakes of immense 
extent. 

The rivers of Venezuela are more numerous than in any 
other part of Spanish Amcrica. Every valley has its stream; 
and thongh many of them are not of sufficient size to be 
navigable, yet all afford ample supplies of watcr to irrigate 
the plantations on their banks. The principal of those 
which run from the mountains of Caraccas and Coro into 
the Caribbean sea, are the Guiges, Tocuyo, Aroa, Ya- 
racuy, and the Tuy. The Guiges falls into that sea six- 
teen leagues west of the city of Coro. The Tocuyo dis- 
charges its waters twenty-five leagues east of the Gauges, 
or Gaigues: its source is fifteen leagues south of the town 
of Curora, at the distance of nearly one hundred miles 
from the ocean; and it is navigable as far as the village 
of Banagua, at the distanceof forty leagues from its mouth, 
its banks furnishing abundance of timber of the largest 
size, and fit for every kind of building. The Aroa rises 
in the mountains west of the town of St. Felipe, and en- 
ters the ocean at Burburata bay. The Yaracuy enters 
the Caribbean sea near the latter. The Tuy discharges it- 
self into the sea thirty leagues east of La Guayra ; it rises 
in the mountains of St. Pedro, ten leagues froin the capital, 
and being joined by the Guayra, becomes navigable, and 
serves to transport the produce of the cultivated plains or 
valleys of Aragoa, Tacata, Cua, Sabana, Ocumare, Santa 
Lucia, and Santa Teresa, through which it passes, and which 
particularly abound in cocoa of the best quality. The fol- 
lowing are the more important rivcrs which rise on the 
southern side of the chain, and flow to the Orinoco: the 
Guarico, which reccives some of the branches of the Apure, 
and then following a course parallel to that river, enters 
the Orinoco by the Rio Mancapra, which flows through the 
plains of Calaboso; the Portugnesa, which is formed by 
the union of the two rivers Pao and Barquisimeto, flows 
through the greater part of Venezuela, and joins the Apure 
forty miles north-west of its mouth. For an account of the 
Orinoco, see ORINOCO. 

Besides Caraccas, the capital of Venezuela, (scc Carac- 
cas), the principal towns are La Guayra, the port of Caraccas, 
one of the hottest places in the world; Caro, the principal 
town of the province of that name, with a population of 
about 10,000; Porto Cavello, thirty leagues north-east of 
Caraccas, with a population of 9000 ; Guanara, nincty-three 
leagucs south-west of Caraccas, with a population of above 
12,009; Barquisimeto, 120 miles west-south-west of Carac- 
cas, with a population of more than 11,000; Tocuyo, twenty 
leagues north of Truxillo, with above 10,000 inhabitants ; 
San Carlos, situate on the small river Aguare, with about 


which overspread the chain of mountains remain unexplor- Venezuela. 


592 VEN 


Verezue's 9000 inhabitants; Araura, situate between’ two branches 
Sen of the river Aricagua, with a population of 11,000; Mara-— 
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rivers and streams to an extent which it would be 
to enumerate. Every valley has its rivers, } 


cay, situate in the rich vale of Aragua, a beautiful and 
flourishing town, with 10,000 inhabitants; Victoria, on the 
road leading from Caraccas to Porto Cavello, in the midst of 
a most productive country; Tulmero, two leagues from 
Maracay, with 8000 inhabitants; Valencia, sixteen miles 
south-west of Caraccas, with 15,000 inhabitants: Barcelona, 
at the mouth of the river Neveri, with 14,000 inhabitants ; 
Cumana, the capital of the province of the same name, with 
about 20,000 inhabitants ; Angostura, on the Orinoco, with 
3000 inhabitants. 


Population of the Republie of Venezuela. 


Province of Orinoco...........-175,000 
Venezuela.........430,000 
DUH oe masventeacses MELO 


Teotalicses. .<ctees 01,000 


The amount of the imports and exports of Venezuela 
were, 


Imports. Exports. 
Tn VB 37 ..no.sts«kai hy a906 L.824,630 
Ti PRESS... . aes OUT AOO 709,792 


In the year 1831, by one of those revolutions which have 
followed each other in too rapid succession in Spanish 
America, the extensive country, then called Colombia, was 
dissevered into thrce independent republics under the names 
of Venezuela, New Granada, and Equator. The last of 
these has already been described under the article Qurro ; 
it only remains that we shortly notice the republic of New 
Granada. It extends from the equator to 12° north lat., and 
from 68° to 83° west long.; having Venezuela on the east, 
Brazil and Equator on the south, the Pacific ocean on the 
west, and the Caribbean sea on the north. 

The cordillera of the Andes crosses the country from 
north to south, and insensibly decreases in elevation towards 
the province of Panama. Between 2° 30’ and 5° 15’ of north 
lat., the main chain separates into three parallel ridges. 
The eastern, some of whose summits are-covered with snow, 
divides the great river Magdalena from the plains of the 
Meta. The central ridge separates the Magdalena from 
the Rio Cauca: this is the most lofty of the three, and rises 
into the region of eternal snow. The western ridge sepa- 
rates the Rio Cauca from the province of Choco: it scarce- 
ly attains an elevation of 4500 feet, and is nearly lost in 
the province of Panama. For a more particular description, 
see ANDES. 

The rivers are very numerous. The chief of these is the 
Rio Grande de la Magdalena, a majestic navigable river, of 
which, however, little is known. It is said to rise about 
thirty miles east of Popayan, near the sources of the Cauca, in 
8° south lat., and after a northerly course of immense length 
the two rivers unite, after having flowed in nearly a paral- 
lel line on the opposite side of the same chain of moun- 
tains. Its chief tributaries are the Suarez, the Gallinazo or 
Sogamozo, the Rio Negro, and the Bogota or Funza. The 
Meta is a noble river, which rises in the mountain ridge 
opposite to Bogota, and flowing eastward joins the Ori- 
noco thirty leagues below the cataracts of Atures. Its 
banks are inhabited chiefly by Indians. The Apure is also 
a large river, which rises in one of the ridges which diverge 
from the eastern branch of the Andes, and joins the Orino- 
co twelve leagues below Santiago. The river Atrato flows 
into the gulph of Darien, and by it much of the internal 
produce is exported. But the whole country abounds with 


and, ifnot navigable, at least sufficient to fertilise th 

The principal cities have been already described, 
Bocota, Santa Marta, CARTHAGENA, Panama, 
Brito, Veracua, Porayan, Mompox, Inonp, ' 
and PasrTo, which was destroyed by an earthquake in 

The vegetable productions of the country are Nearly 
same as those of Venezuela. The soil is exceedingly | 
the fruits are produced in great luxuriance, and the 
attain an immense bulk. - 

Its vast forests are infested by numerous tribes 
animals. Among these the jaguar or tiger, and the 
leopard, are very destructive to the cattle. Wild bos 
armadilloes, squirrels, deer, rabbits, and monkeys are 
dant, and are eaten by the Indians and Negroes, 

The feathered tribes are numerous and beautiful, 
these the toucan with its large bill, the gallinazo 
which clears the country of dead carcases, and th 
with its beautiful plumage and disagreeable voice, 
most singular. 

Providence has dealt out his gifts to this quarter with 
lavish hand; but to compensate for this preference 
more sterile lands and less genial climates, he has 
with them evils of the most scrious kind,—noxious ar 
oppressive heat, furious thunder storms and earthg 
The insects and reptiles are as numerous as the bi 
beasts. Among the insects may be mentioned the centi 
pede, the scorpion, the spider, the pique or jigger of dl 
West Indies ; among the reptiles, the rattlesnake, the dar 
and the still more venomous coral snake. While th 
of the pedestrian are insecure from the attacks of th 
creatures, his face is exposed to the venom of the my 
quitocs. The bed maybe surrounded with gauze curtains 
to protect the sleeper, but it is of no avail, for anothe 
and almost imperceptible encmy finds access through the 
threads: these are called mantas blancas, from their re 
sembling white cloaks while flying in clouds in the ai. 
In some places bats are so numerous that they cover the | 
street in an evening in clouds, and infest the houses. 

The hills and rivers are supposed to have formerly sup- | 
plied considerable quantities of gold. The gold washings | 
of most consequence are those of the Novita, Zitara, 
the river Andegada, in the province of Choco. All 
ground between this river and the San Augustin is auri 
ous. 10,800 marks of gold is the utmost annual pr 
of the washings of Choco. Herc a piece of g 
found by a negro which weighed twenty-five po 
tina is also found in this and the neighbouring pro 
Antioquia. This valuable metal is discovered in gra 
alluvious grounds between the second and sixth degr 
north latitude. The ravine of Oro, between the vi 
Novita and Tado, yields the greatest quantity. | 

New Granada is divided into twenty provinces, and 110 | 
cantons. The total population, as taken in the first quartet | 
of 1835, was 1,686,038. - 

On the 31st of August 1835 there were three univer 
ties, nineteen colleges, and seven public schools in the 
public, attended by 2307 pupils; of Lancasterian schoo’ 
there were 125, attended by 6741 boys, and five att 
by 220 girls; of schools upon the old system, 419, 8 
by 11,557 boys, and 141 attended by 1605 girls; thus 
ing that female education must be very much neglect 
for while 20,605 young men and boys are atten@ 
schools and colleges, only 1825 girls are receiving 
tion in the schools. 
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of the Population of the Republic of New Granada, distinguishing Males from Females, 
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Province, in the First Quartet of the Year 1835. 


FEMALES. 


TOTAL. 


Slaves. 


Nuns| Married. | Unmarried. 


Married. |Unmarried. 


101 3 | 23,238) 51,956] 566 | 846 | 18] 23.579 1,488 | 158,017 
215 | 36,389} 83,874 186 358 $161] 36,581 532 | 255,569 
18 2,864 9,912| 987 1,299 77| 2,923 1,660 31,920 
23 | 17,524; 43,797; 342 | 1,565 | 38] 17,985 1,721 | 130,324 
5 2,388| 5,546 1 16: | ..ue)! Bare 10 15,948 
12 5,108| 15,854] 739 | 1,526 5,125 2,200 50,420 
2 2,272 6,745 489 1,132 2,324 1,223 21,194 
8 9,474| 27,339 91 186 | ...1 9,503 255 79,721 
3 5,309| 16,827 79 SOG) 2 ws 5,326 501 47,557 
5 9,726) 26,910| 164 280 |... | 9,767 358 77,452 
6 15,656| 31,821 81 458 14| 15,726 662 99,610 
6 7,157| 26,418 170 542 4 7,930 428 72,665 
29 9,324} 17,600 558 662 27 9,338 684 58,589 
13 6,683 14,004 989 1,779 33 6,683 2,139 48,236 
ae 1,279 5,581 9 240 —_ 1,276 273 14,801 
4 5,215 16,249 1li 641 5,246 553 46,587 
nejlamee 3 17,538} 38,055 67 210 wae 17,581 330 114,513} 
8]. 40,638} 71,066 8 28 77| 39,893 74 236,983 
18 12,643 | 28,166 87 238 a Waar ee 262 83,418 
aaealg 2 4,563} 17,364 18 80 4,562 By} 42,514 
456 | 234,988} 555,084] 5,742 |12,452 1449 | 235,461 619,174 15,405 
Total Males......... 809,808 Total Females......... 875,730 1,686,038 
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| ORDERS. | Readers, 


Number | 
of ; 
Convents. | 
Franciscans... 45 


Dominicans.... 


= | 
aed | 


i 
ie ‘SNIAMBADY, a small village of Hindustan, in the 
| B wamahal province, fortified with a mud wall, 120 miles 
| We-south-west from Madras. Long. 78. 42. E. Lat. 12. 
| #2'N. It stands on the banks of the Palar, and contains 
| 'W(temples of note, the one dedicated to Mahadeva or 


i Priests. Choristers, | Servants, 


The Population in 1825 was 1,228,259, shewing an increase in the year of 457,779. 


\itement of the Number of Convents, Priests, and Nuns belonging to each Order, in New Granada, in the First 
| Quarter of the Year 1835. 
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and 
Servants. 


Professed 


———————— 


70 
14 
89 
24 
90 


Of the Conception. 
Of the Incarnation. 


city occupies a tract of dry ground about seven miles in 
circumference, but divided into a great number of islands 
by canals, the principal of which, the Canale Grande, ex- 
tends in a great curve through the heart of the town, with 
a width of 200 feet, and is crossed near its middle by the 
Rialto bridge, a magnificent structure of marble, consisting 
of a single arch overtopped by two ranges of shops, which 
form three roadways. The principal part of the city is, 
moreover, divided by a still wider canal, that of Giudeca, 
(which varies in width from about 1200 feet to 2160,) from a 
long and narrow series of islands, the most easterly of which 
contains the fine church of San Giorgio sea hae built by 
F 
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Venice. Palladio. Venice is considered to be one of the finest 
wer cities of Europe, though its streets are very narrow and 


winding, and most of them only calculated for foot pas- 
scngers, the great thoroughfares being the canals. But in 
the midst of its labyrinth of canals and streets there are 
several large piazzas, or open areas, almost every one of 
which is adorned with a fine church or palace. The prin- 
cipal of these areas is the Piazza di San Marco, a large ob- 
long measuring 562 feet by 232, surrounded with elegant 
buildings on a regular plan, and terniinated at its eastern 
extremity by the metropolitan church of St. Mark, a singu- 
lar but splendid combination of the gothic and the oriental 
styles of architccture. The Piazza likewise contains the 
campanile or belfry of St. Mark’s, a lofty square tower, 316 
feet high and forty-two on each side, terminated by a pyra- 
midal top, to which the ascent is formed by an easy inclined 
plane instead of a stair. Adjoining the church is the 
Doge’s palace, a marble edifice in the Saracenic style; the 
prisons and other public offices of the late republic of 
Venice; and in front of the palace is the Piazzetta, which 
forms the communication between the great piazza and the 
lagune, and is as it were the state entrance to Venice. On 
the quay of the Piazzetta are placed two magnificent mono- 
lithic granite columns, one crowned with the winged lion 
of St. Mark, and the other with the statue of St. Theodore, 
the first patron of the republic. Between these columns 
is the place for public execution. 

Venice is said to contain one hundred and twenty churches, 
and seven synagogues. It is divided into six quarters, which 
are subdivided into thirty parishes; each of the smaller 
islands in the lagune has also its church, generally that of a 
convent, some houses, and a few trecs. There are seven 
theatres. The principalscientific and literary institutions are, 
the lyceum, which possesses a rich physical cabinet, aud a 
botanical garden ; the two royal and the patriarchal gym- 
nasia; the college of the Salesiane for young ladies; the 
college for marine cadets; the principal normal school ; the 
section of the Imperial and Royal Institute of arts and 
sciences, and the Venetian Atheneum, a union of the old 
learned societies of Venice; the academy or school of 
the fine arts, whose rooms may be ranked among the 
finest in Europe, containing a choice collection of casts, a 
superb picture gallery adorned with the works of the great- 
est masters of the Venetian school, and a considerable 
library formed of the most important works relative to the 
fine arts, and the celebrated collection of original designs 
of the ancient schools formed by the chevalicr Bossi. Al- 
though entirely re-organized in 1807, this academy may be 
regarded as the oldest establishment of the kind, for the 
statutes of the fraternity of artists which it represents, are 
of a date anterior to the year 1345. Lastly, we may notice 
the library of St. Mark, one of the richest in Italy, with a 
fine cabinet of antiquities and medals, now placed in the 
great council-hall of the ducal palace. There is, besides, 
the Cornarian museum, an immensc collection of pictures, 
medals, books, and curiosities of every kind, bequeathed to 
the city by a noble Venetian of the Cornaro family. The 
principal public walks of Venice are the Piazza of San 
Marco, the Piazzetta, and the Riva degli Schiavoni, a long 
quay leading to the public gardens, which are finely situate 
at the south-eastern extremity of the city. The great 
number of bridges, which all have steps, and the narrow- 
ness of the streets, render the use of wheeled carriages im- 
possible ; but in their stead there is a great number of 
boats, named gondolas, which form one of the vrincipal 
characteristics of this singular city. 

The most important public institution now at Venice is 
the arsenal, which is very spacious, being about two miles 
in compass, and containing workshops of all kinds, large 
stores of every article requisite for the outfit of ships of war, 
and a cries of halls in which immense quantities of arms and 
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munitions of war are grouped in a tasteful manner, The 
hall of models contains a large collection of models of al) 
sorts of ships; and in an adjoining chamber there are busts by 
Canova of Emo, a naval hero celebrated in Venetian hint 
and of General Galtamelta, a commander of high “ 
The same apartment likewise contains a fine model of 7 
Adriatic, with its rocks, cliffs, and islands. The arsenal con. 
tains thirty-two covered slips for ships of the line, fifty-four 
slips for smaller vessels, four large basins, five cannon found. 
ries, a ropewalk 910 feet long, extensive workshops fur 
carpenters, ship-builders, &c. ‘The number of people em | 
ployed is from 1000 to 1200. Onlya few fragments of the | 
celebrated Bucentaur remain. The arsenal, however, isin. | 
accessible to line-of-battle ships, or even frigates with their 
guns on beard; and even when the bulwark of Malamoceo, 
now in progress, is completed, it will only have twenty-four 
feet water. Venice is the head-quarters’ of the Austrian 
imperial navy. 

For a number of years after the downfall of the republic, 
Venice exhibited such symptoms of rapid decay, that many 
were induced to prognosticate that ere long it would be 
abandoned, and its foundations again buried in the waters. 
In 1815, many Venetians eutertained a natural and laud. | 
able wish for the regeneration of their country; but the fore | 
of circumstances prevailed, and Venice continued to be an 
appendage of the Austrian empire. By commerce Venice 
had become great ; and by new commercial regutations, the 
people believed that she could again be raised to prosperity. 
The wish for the establishment of a free port was expres: | 
ed so gencrally and so loudly, that the government at length 
consented ; and in 1830, the wished-for object was attains 
ed. But though there has been a decided increase inthe | 
maritime traffic, yet the magnificent expectations of the cl- 
tizens have not been realised. Neither have manufactures” 
on an extended scale bcen yet introduced, though the abun- | 
dance of low-rented houses and cheap labour seem to offer 
many advantages. Mirrors, straw-hats, wax candles, cat- 
gut, which are the staple productions of Venice, and the | 
like, are articles of trifling iniportance compared with ob- 
jects of universal consumption. It is however already a | 
great point gained, that a stop has been put to the diminu- | 
tion of trade and population, which were rapidly miclting | 
away. During the last fifteen years, the progress of decay 
has been arrested, and things are again improving, toug! | 
but slowly. The Venetians are recovering their ancient | 
habits of prudence and activity; but much yet remains to | 
be done before they can be relieved of the general ae || 
of indolence. Scarcely any kind of labour in Venice isper- 
formed by natives ; and many strangers find employment as | 
water-carriers, servants, &c. Even the patricians deem a | 
less disgraceful to enrol their names as paupers than to apr | 
ply themselves to labour ; and, according to Raumer, more 
idle people are to be seen in St. Mark’s Piazza in one dey q 
than in England during a whole year. wei | 

All Italy is distinguished for the number of its charitille 
institutions, and in this respect Venice holds a prominent 
place. In the city there is one house with accommo | 
tion for 700 poor people ; while many more have free ly 
ings elsewhere, and receive pecuniary assistance out oft y 
establishment. There is an orphan-house for about 9) | 
children, a lying-in hospital for thirty-six women, 2 W “ail 
institution for the reception of penitent women, a? i 
for 1000 patients, a house of education for 90 young Fall 
a foundling hospital, &c. And the revenues ol ail thests a 
arising chiefly from endowments, amount to about 580; | 
florins, or L.60,000 sterling a-year. 


ia 
The French goverll" , 
ment united all these institutions and endownients into ®™ 


; : : oe . . rec: 
without respect for their origin, their object, or the di me 
tions of their founders; but in 1826, each foundation ¥* 


the whole 0) 


again placed under a separate administration, qi 
ernment "| 


ing still subjected to the inspection of gov 
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18%, daily relief was afforded to 3200 permanent pau- 
new and occasional relief to 4000. ‘Fhe number of those 
whee names were enrolled as paupers, and who in the 
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The air acts incessantly, not only on the blood as it passes Ventila- 
through the lungs, but also on the surface of thc body; __ tion. 
and disease and death may ensue from an unwholesome “\—™ 


V owe of one year received occasional assistance in the 
| chde of money, medicine, &c., amounted to 41,300 per- 
| song in another year to 40,782. If to these be added the 
sevral institutions for lunatics, sick, orphans, foundlings, 
4 &cit will appear that no fewer than 52,443 pcrsons, or 
|no than one-half of the population of the city, reecive 
| | chetable assistance. The population of Venice is about 
19300, without including the garrison, which is incon- 
idiable. Eight hundred patricians receive a kind of daily 
wavs from the government. The number of foundlings 
no:maintained in the city is stated to be 3338; and for the 
‘| covtry districts of Venice, 10,625. There is no want of 
| eleentary schools for reading, writing, and arithmetic ; 
| anginfant schools have recently been introduced. 
railroad has been projected, and is now in progress, to 
orect Venice with Milan, passing throngh Padua, Vi- 
1 ceja, Verona, Mantua, and Brescia, a distance of 166 
is, nearly upon one level. The greatest, and indeed 
'alryst the only serious obstacle to the execution of the 
| wot, is the carrying of the road across the lagune, ex- 
eaing two miles of mud and water. 
o the north of the city is the small town of Murano, 
Ine glass-works were in great repute for several centu- 
rieithough their praductions are now inferior to those of 
‘rice, England, and Bohemia; and to the eastward is 
‘a Lazzaro degli Armeni, an island with a convent inha- 
bit! by Armenian monks, who devote themselves to the 
p im of their countrymen, and the cultivation of their 
}4 navnal literature. They have published several useful 
| wors in their national language, and they issue a weekly 
opal, which is circulated throughout the East. For an 
; _ of the Venetian territory, see LomBarpy. (c.1.) 
ENLOO, a city of the Netherlands, in the province of 
| Litburg and circle of Roermund. It is situated on the 
| rig: bank of the Meuse, ovcr which is a flying bridge. 
t strongly fortified, and is protected by Fort St. Michael 
onie opposite side of the river. It contains 5740 inhabi- 
ai. Its chief trade is by the river, but it has manufac- 
ofmeediess Lat. 51..22.17. Long. 5. 4. 26. E. 
ENTILATION is the art of providing any confincd 
are or apartment with an adequate supply of air, in a 
ition suitable to the purposes for which it may be re- 
| qued. The air is usually introduced in a stream which 
| méhtains a freshness and purity of atmosphere in the place 
| thiis ventilated, any contaminated air being withdrawn 
| asie pure air enters. 
‘numerous operations of naturc and of art, and more 
| esicially during combustion, respiration, and the decay 
| the attends the putrefaction of animal and vegetable mat- 
| ‘ctunwholesome products arc evolved; and so deletcrious 
| archese to animal life, that death is the necessary consc- 
| 9 ce when they accumulate in a more concentrated form 
| and the person. In a smaller proportion, they produce 
4 ee variety of discomfort or disease, from the most 
ttiing sense of langnor or debility to the more violent 
ap lectic headache, for the time suppressing all attempts 
at xertion either of mind or body, while on other oc- 
cans a slow and insidious action gradually undermines 
th constitution, and induces a permanent loss of health. 
wxtreme cases death is induced, more or lcss rapidly, 
a ficling as the oxygen of the atmosphere is withdrawn, 
on impregnation of poisonous gascs communicated to it. 
le air of respiration is the great pabulum vite: we 
: upon it no less than twelve hundred times an hour, 
nN average, for nourishment and support, during the 
> le period of our existencc ; we consume oxygen, and 
Ae it by carbonic acid; and were it withdrawn from 
r changed in its qualities, death would inevitably ensue. 


atmosphere in contact with the skin, even when the lungs 
are supplied with pure air. Well attcsted cases are re- 
corded where severe oppression has attended the action of 
an amount of impurity so small as from 1-15000th to 
1-5000th part of sulphuretcd hydrogen gas; while the ab- 
solute amount of impurity in air tainted by miasma is so 
excessively minutc, that its precise nature, as well as the 
minuteness of its weight in the most pestilential atmos- 
phere, is unknown. 

A supply ofa fresh and wholesome atmosphere may ac- 
cordingly be ranked among the first and most essential ne- 
cessaries of life. In the atmospheric ocean which rests on 
the surface of the terraqueous globe, a perpetual move- 
ment, or natural ventilation, is sustained ona great scale 
by numerous causes, more especially however by the un- 
equal action of the rays of the sun on the equator and at 
the poles; the colder air moving along the surface from the 
poles to the equator, while the warmer air from the equa- 
tor ascends and proceeds in a contrary direction towards 
the poles. These great and primary currents are modi- 
ficd in endless variety by the attraction of the sun and 
moon, the rotation of the earth upon its axis, the relative 
effect of the land and water, the ever-varying influence of 
local temperature, volcanic action, mcteoric phenomena, 
more especially the evaporation and deposition of moisture, 
the electrical condition of the air and of the surface of the 
earth, and the innumerable changes that attend chemical 
action in the mineral kingdom, as well as in thosc that oc- 
cur in the organic world. The animal and vegetable 
kingdoms not only contribute to the movement of the air, 
but are at once the great causes of the most important 
changes induced upon it, and of its restoration to its for- 
mer composition; the animal kingdom consuming its oxy- 
gen and producing carbonic acid, while in the vegetable 
kingdom, the great tendency is to absorb carbonic acid 
and replace oxygen. But where these great movements 
are interrupted by local causes, or an undue accumulation 
of vegetable and animal debris takes place, there thc due 
balance is not sustained, pestilential effluvia contaminate 
the air, and were it not for the wind, the rain, and the im- 
petuous storms which from time to time visit such locali- 
ties, and the operation of a peculiar diffusive power, in con- 
sequence of which no gas can accumulate permanently on 
the surface of the earth, whatever may be its specific gra- 
vity, they would in general become at last as fatal as the 
valley of death in Java, or the carbonic acid springs in 
Bavaria, in the grotto del Cano, and other places, which 
are so notorious for their destructive atmosphere. 

In selecting a site either for a housc, a city, or any es- 
tablishment where persons are crowded together, too much 
attention cannot be paid to its natural ventilation ; an as- 
pect towards the south, a dry gravelly soil and modcrate 
elevation, securing efficient drainage and freedom of access 
to the air, with protection from offensive currents, and an 
immunity from local impuritics, are the great desiderata. 

In the open air the temperature is generally under that 
of the body; and the air expired from the lungs, and also 
that in contact with the surface of the body, being ex- 
panded by the heat which it receives, escapes, from its levity, 
and a fresh stream is immcdiately supplied; but when the 
body is confined within a limited space, special means 
must be employed to sustain a constant renewal of fresh air. 

This artificial ventilation, it is obvious, must be modi- 
fied and adapted to the peculiar circumstances of each in- 
dividual case, and the state of the external air which is 
supplied. It is a subject therefore of great extent, and as 
various in its details, as the climate in which man lives, 
the habitations in which he dwells, the occupations in 
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Ventila. which he is engaged, the food upon which he lives, the 
tion. means of protection against heat and cold which he can 
> command, and the peculiarity of constitution which he may 
present. We shall therefore content ourselves, in the re- 


weather to one apartment alone, or about 60 feet per Yl 
minute to each individual in a crowded house. This qyp 
tion, however, of the amount of air necessary for ventila.. 


maining space allotted to this article, by pointing out the 
leading facts connected with the more prominent objects 
which it includes in reference to the frame of man. It 
must not however be forgotten that this branch of science 
is ax yet in its infancy, that the history of numerous points 
connected with the motion of aerial fluid, is only begin- 
ning to be minutely investigated; and that, in a practical 
point of view, it is as yet so imperfectly attended to, that 
it is impossible to turn to any city without seeing discom- 
fort, disease, and even death, from time to time induced 
by ignorance of the laws of ventilation ; and in assemblies 
of every variety, the whole audience is not only too fre- 
quently subjected to extreme uneasiness, but the tone of 
the mental faculties, and the capacity for exertion and atten- 
tion are often affected by the state of the atmosphere. 

I. Source or Air—This cannot be too particularly 
examined. Many of the public buildings in this country 
are supplied with air from the lowest levels, principally 
with the view of facilitating the movement of the air 
through the flues. Hence at night, in clear weather espe- 
cially, when the cold produced by radiation from the 
ground is great, and more or less at all times, cold air is 
supplied from the surface of the ground, or the public 
streets, loadcd with the offensive emanations which they 
evolve, and which become much more disagreeable when 
subjected to the action of heat ina warming apparatus. By 
taking air from the highest attainable point, avoiding mere- 
ly the immediate vicinity of chimneys, and any ingress of 
air at the same level, a much purer atmosphere is secured; 
and it may be conducted downwards to any required depth 
with a flue. In extensive public buildings situated in lo- 
calities noted for the inferiority of their atmosphere, the 
erection of air towers to draw down a comparatively whole- 
some atmosphere from a height of two or three hundred feet, 
would be an object of great importance. In large towns, 
such as London and Manchester, where local impurities 
abound, and particularly when fog and frost are observed 
at the same time, special means may be adopted for re- 
moving those that are most offensive. Filter beds may be 
constructed for air on the same principle as for water; but 
few of the more simple arrangements of this kind that have 
been sustained for any length of time, have been found 
more desirable than filtration through any porous texture 
to exclude suspended blacks (soot), and in some cases 
also washing with water (particularly lime water), to con- 
dense sulphurous acid and other gases. 

II. AMount or AIR NECESSARY FOR VENTILATION.— 
Few subjects present a greater diversity of practice than this. 
From two to four cubic feet per minute for each person 
have usually been considered a large supply, but this is far 
beyond the amount usually allowed. A very slight ex- 
amination will however show that even this amount is ‘too 
small; for if the process of respiration be accurately ex- 
amined, it will be observed that a cubic foot of air or more 
is involved or mixed and contaminated with the air dis- 
charged from the lungs at each expiration, independently of 
that affected by the skin. Such a supply, therefore, is at 
least desirable, were the air always at a mild and genial 
temperature. According to Dr D. B. Reid’s experiments, 
where the effects of variable quantities of air were tried 
upon numbers included in an experimental apartment, not 
Jess than ten cubic feet of air per minute should always be 
allowed when it is at an agreeable temperature ; and to sus- 
tain the atmosphere in all its freshness and purity, even a 
much larger quantity is at times desirable. In the pre- 
sent Houses of Parliament, from 36,000 to 50,000 cubic 
feet per minute have occasivnally been given in warm 


tion, taking the deterioration produced by the human frame 
alone into account, is exceedingly complicated, and ising. 
enced by a vast variety of circumstances, of which tne fol. 
lowing are the most important. In the preceding wl 
following remarks, a temperature of 65° may be considereq 
as the average most generally desired when there is a . 
but gentle movement in the air. It is not so much the amount 
of supply with which life can be sustained, which is here jn. 
vestigated, as that which it may be desirable to afford, so 95 
to maintain the system in its highest vigour and perfection, 
1. The purity of the air supplied.—In general, the leg 
pure the air, the greater the amount necessary for vertil,. 
tion, especially if it be loaded with moisture, and 
with offensive exhalations from the lungs and skin. But . 
cases do occur, when an atmosphere is so largely charged — 
with poisonous effluviz, that it becomes an object to use 
as little as possible to avoid this source of contamination, if 
it be not removed by special arrangements. “> 
2. The temperature—This is much the most important 
circumstance affecting the supply necessary for ventilation, 
When the air is very cold, and the moisture of the breath ig 
condensed in hoar-frost as fast as it escapes from the lungs, 
a proportion of air, extremely small compared with the 
usual desirable allowance, will be sufficient for ventilation, — 
Air, under ordinary circumstances, is below the tempera | 
ture of the body in most parts of the globe. It therefore 
acts as a cooling power. But the higher its temperature, 
and the more nearly it approaches that of the body, the | 
larger is the quantity required to produce an equivalent cool | 
ing power. Further, in warm weather the air is charged — 
with more moisture than in the cold season, while the body 
is at the same time more exhalcnt of moisture. These and 
other circumstances tend to render the supply of air, desi- | 
able in warm weather, far greater than the mere arithmetical 
increase in the temperature would at first sight appear to in- 
dicate. But here we must advert to tlie popular error that 
the temperature, as indicated by the thermometer, is a pro- 
per guide to the quality of air, in respect to the warmth 
that miay be most agreeable. The temperature, asa mo 
ment’s reflection will show, is no indication, unless the velo- 
city of movement and chemical qualities of the air, especi+ 
ally in reference to moisture, be also taken into considera- 
tion. A small quantity of air stagnant, and at 32, may | 
not cool the body more than a larger supply at 40°, 50°, 60%, 
80°, or 90°, and, indeed, at any temperature below of 
the living system. A large quantity of air not so cold may 
be made to produce the same amount of cooling effect a 
a less quantity of the colder air. It is equally obvious that 
a large quantity of air charged with much moistnre, but not 
saturated, may produce the same amount of evaporation 
from the system as a less quantity of air contaimng litle 
moisture associated with it. . 4 
3. Idiosyncracy——A very wide range of exper 
has shewn that the constitutional peculiarities of different 
individuals vary as much in respect to the amount of ait 
desired, and the temperature at which it is preferred, ag it | 
respect to food or drink, In the houses of parliament, 10 
temperature below 52°, or above 76°, has been demande’ 
for several years. It is often very difficult to determine \ 
however, how much is due to absolute peculiarity rime 
stitution, and what is dependent on the cir al 
the moment, more especially, the state of gp te 
excitement, the time that has elapsed since anyT®™™ | 
ment was taken, and the nature and quality of the repash | 
the clothing in use, the previons exposure, the te ‘ 
ture, moisture, and other circumstances affecting the | 
lity of the air. The brilliancy of the ithumination | 
affects the supply of air required by some constitution | 


1} force of habit is nowhere exemplified in a more 
«ed manner, than in the amount of contamination 
«bh different individuals can bear. Some miners pass 
r aitually much of their time in air in which a candle docs 
nowurn, though a lamp may be maintained in combustion 
s| in ve same air. ; ; 
|. Moisture in the air—Air, in winter, usually requires 
il theaddition of moisture when introduced into any apart- 
| mer and warmed, as at this season it has deposited a large 
reortion of the moisture associated with it in summer. 
Wie it warmed by the approach of summer, it would, in 
thicountry, gain moisture from the surface of the earth or 
hecean, and thus acquire more of tlie pleasing and agree- 
sbi, qualities which a summer atmosphere presents; but, 
(4¢yrmed and introduced into any apartment without the 
| praous addition of moisture, then, having had its power 
of ‘tion upon moisture increased without receiving a cor- 
| resonding supply, it absorbs moisture with extreme rapidity 
| fro: the surface of the body and the lungs, and, taking away 
| anjadue proportion, produces a harsh and disagreeable im- 
prion. The injection of steam into the air, or the eva- 
potion of water from shallow metallic pans, placed over 
| thereating apparatus, removes thie defect. 
nthe other hand, moisture is frequently communicated 
| totic air with the view of cooling it, by the reduction of 
eyerature attending evaporation. 
some Climates, again, a redundancy of moisture forms 
of the greatest sources of oppression to the European 
o'titution, and is regarded as one of the most powerful 
yes in developing the activity of miasmatous influence. 
‘he influence of different degrees of moisture in the air 
ss various upon different constitutions as that of differ- 
nyemperatures. Further, some individuals exhale mois- 
uj almost solely by the lungs, while, in others, the skin 
i aly active. According to the relative conditions of 
iving system, the air, in reference to moisture, may 
ier exhale, or absorb moisture from it. 
. Equarization.—Air entering by doors and win- 
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des, and rushing in a well-defined stream, so as to pro- 
jue local currents, may be exceedingly offensive; while, if 
ditled into innumerable streams, by causing it to pass 
theugh 4 porous texture, having the most extensive pos- 
| sil» surface, it may escape so insensibly as not to be per- 
d. Air ought always to be admitted in this manner, 
| ort such a distance from those upon whom it is to act, 
| thi its ‘movement may be greatly moderated before it 
e@hes the person. Wherever a proper supply of air is 
| acitted, this equalization of movement is essential, more 
| pficularly in crowded apartments; and the greater degree 
| tohich it is carried, the larger is the quantity of air which 
| ti system can bear. Nothing is more common than to 
| Sel apartments ventilated effectually, so far as may be 
pa for rémoving the foul air; but this very ventila- 
| tit induces a most offensive series of chilling draughts, if 
ns be withheld for warming the larger supply now ren- 
d *d necessary, and for introducing an effective equaliza- 
ti. In rooms for invalids, this subject becomes of great 
c¢ sequence, especially in diseases of the chest. And, 
g¢erally speaking, to a great number of constitutions, un- 
e¢al currents are more dangerous and offensive than an 
0{ressive atmosphere. 

‘NY. Nature or Heatinc Power.—Few circumstances 
Teiire more care and attention in connection with ventila- 
| tt. than the nature of the heating power employed. The 

On fire, so much prized in this country from its lively 
| *| cheerful appearance, exerts also an agreeable effect 
th the animal system, by the light radiated along with 
| “heat which it evolves, and the movement of air which it 
Senins as it draws off the air and ventilates the apartment 


| 


‘hich it is placed ; but, in point of economy of fuel, or 
lity of regulation, so as to maintain an equal tempera- 
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ture, it is perhaps the least desirable of all kinds of heat- Ventila- 


ing apparatus. The great beauty, therefore, which its ap- 


tion. 


pearance presents, the absolute purity of the heat which “-\—~™™ 


it conveys by radiation, and the extreme facility of access 
which it affords, so important for a variety of different 
purposes, ought to be contrasted with the attendance 
which it requires, the dust and ashes which it leaves, 
and the tendency, when neglected, to produce back-sinoke, 
if the circulation be not maintained in proper force. In 
connection with ventilation, the following points require 
especial attention in the construction of the common fire- 
place. 1. It should be provided with an independent sup- 
ply of air entering in its immediate vicinity, to be employ- 
ed when heat is required in any apartment without chang- 
ing the air there, as in warming the apartment before it is 
occupied, or moderating offensive currents near the fire- 
place. 2. An open fire-place, unless the air enters from 
the ceiling, often produces little or no ventilation above the 
level of the chimney-piece, and, even then, it does not 
afford the best and purest atmosphere. 3. The air above 
may be comparatively stagnant, and offensive in the ex- 
treme, from lamps and the products of respiration, while a 
fresh current moves along the floor to the fire-place. 

Of other arrangements for heating apartments, the mild 
hot-water apparatus, when the water is always undcr a boil- 
ing temperature, affords the most perfect and equal diffu- 
sion, when properly arranged ; a point of great importance 
in producing equality of ventilation. Stoves of low com- 
bustion, presenting an extensive surface at a moderate tem- 
perature, varying from 100° to 200°, according to their 
size, as the Russian, Prussian, and Swedish porcelain stoves, 
or Dr Arnott’s stove, come next in otder. ‘Those varieties 
should be preferred which are provided with chimneys, both 
for the ingress and egress of air, having no communication 
with the apartment in which they are placed, otherwise, 
when worked most economically, they are all liable, occa- 
sionally, to evole carbonic acid, if they are not adjusted to 
the smoke chimney by persons who thoroughly understand 
their operation. Stoves and other apparatus, where the 
iron is heated to a high temperature, may be in many cases 
more economical than the preceding; but from the manner 
in which they affect the air, they are not so conducive to 
health, and greatly impede all regularity of ventilation, the 
hot air from them ascending rapidly to the ceiling, while 
a cold atmosphere, almost unaltered, is often left below. 

In public assemblies, subject to great and sudden fluctua- 
tion of attendante, hot and cold air chambers are provided, 
from which any supply of warm or cold air may be obtained; 
and a mixing chamber, for mingling the various proportions 
that may be supplied, must also be constructed. 

V. Source or Movement.—An alteration of specific 
gravity in the air, dependent on an alteration of tempera- 
ture, produced by expired air and the warmth of the body, 
is the great, the more natural, and the most economical 
source of movement under all ordinary circumstances. When 
the openings for ingress and egress are arranged on the 
best footing, any ventilated apartment may be compared to 
a piece of apparatus in which the current of air, entering 


‘rapidly by a narrow channel, expands with the greaiest 


possible diffusion into a slow moving stream, occupying the 
entire area of the place to be ventilated, and gathering to- 
gether again in a smaller channel, by which it escapes, 
where the velocity of movement increases #s the area 
diminishes. In ordinary apartments, where nothing more 
can be afforded, two openings, at different levels, will 
always give niuch relief; the one usually admitting cold, 
and the other, which should be as high as possible, dis- 
rging hot and foul air. 
eS in the air may be induced by mechanical 
means, more especially by pumps and fanners, or the iin- 
petus communicated to it by high-pressure stcam. All 
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Ventila- these means mzy be seen advantageously employed where 
tion. —_ peculiar facilities are presented, as in manufactories. 

~~" The moving power of air itself is constantly taken ad- 
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varieties of clothing, of medicated atmospheres, of moist ¥ 


and dry air baths at different temperatures, and of fumiga. 
“< 


vantage of, both for forcing and exhausting air. The wind- 
sail and the cowl are familiar illustrations where this power 
is resorted to; but the continuity of its action cannot be 
depended on, and it is perpetually varying in intensity. 
A large shaft or chimney, with a good fire, is more gene- 
rally employed at present than mechanical means, though 
both may occasionally be introduced in the same place with 
advantage. In ships, Captain Warrington has proposed 
the introduction of a fanner; and a number of experi- 
ments was made on board the Benbow a few years ago 
by Dr Reid, who proposed the use of the same instru- 
ment, but who did not consider that it would attain all 
the purposes desired, unless conjoined with a system of dif- 
fusion and equalization, which has been partially introduced 
in the steam boats Albert, Wilberforce, and Soudan, con- 
structed for the African expedition. There, arrangements 
have also been proposed for purifying the air, as the 
expedition traverses the most unwholesome districts. 

VI. Incress AND Ecress or Arr.— Doors and windows, 
the only sources for the ingress of air in ordinary apart- 
ments, should be avoided as a means of introducing air in 
all new buildings, and independent apertures and flues 
provided, entirely under the control of valves, by whose 
action the amount of ingress can be regulated with preci- 
sion. Further, in every apartment foul air should be led 
from the greatest altitude by similar independent flues. 
The ordinary construction often interferes seriously with 
ventilation, foul air descending sometimes in one and 
escaping in another. Analteration in the structure of houses, 
introducing one principal chimney, in which the flues from 
all the apartments ultimately join, would be a great improve- 
nient in this respect ; and even for whole streets and dis- 
tricts one large shaft would be sufficient. To any who 
studies attentively the movement of currents of air, nu- 
merous other changes will present themselves as being 
cqually desirable in the habitations of the rich and of the 
poor. In public buildings, the foul air, from hundreds of 
apartments, will be removed by a single shaft. 

The reader who is anxious to extend his knowledge of 
this subject, will find much information in the Parliamen- 
tary Reports, particularly on the Ventilating and Acoustic 
arrangements of the present House of Commons, on the 
Ventilation of Mines, in many of the Reports on Education 
and on Manufactures, in which the health of the children 
has more particularly engaged attention; in the Reports 
on Improving the Health of Large Towns, and in some 
Statistical Reports on the Health of the Army and Navy. 
Tredgold on Warming and Ventilating, is a work of great 
value, and the different memoirs and treatises of D’Arcet, 
present numerous important details. In Dr Arnott’s work 
on Warming and Ventilating, a full description of his stove 
is given ; and in Hood’s, and also Richardson’s treatise on 
the same subjects, the different varieties of hot water appa- 
ratus are explained. In Dr Reid’s Chemistry of the 
Atmosphere, and Illustrations of Warming and Ventilating, 
the result of numerous experiments is given on the ventila- 
tion of public buildings and private dwelling-houses, and the 
ventilation of ships, manufactories, &c. 

The laws of the communication of heat, the electrical 
condition of the atmosphere, the diffusion of gases, the 
fluctuations of the barometer, the indications of the hygro- 
meter; the plenum movement, when the pressure of the air 
within, from mechanical means, exceeds that without the 
apartment ventilated ; the vacuum movement, when the re- 
verse is induced; the downward and lateral current, espe- 
cially the former, which is so important in protecting works 
of art exposed in public assemblies ; the precautions neces- 
sary where it may be introduced, the influence of different 


tion, are all objects of inquiry that bear practically on y 
tilation. The peculiar arrangements in varioys a - 
hospitals, and manufactories, especially where Finsg, 
vapours are condensed or destroyed, likewise afford m . 
valuable illustrations of its practice. (0.0) 

VENTILATOR, a machine by which the noxious aif 
any close place may be discharged, and replaced by fresh 

VENTIVALUM, a town in the Southern Carnatic 
forty miles west-north-west from Pondicherry. Long. 79, 
25. BE... Lat..12-100N. os 
; VENTRICLE properly denotes any little cavity; but 
is more particularly used by physicians and anatomists for 
the stomach and certain cavities of the heart and brain. 

VENTRILOQUISM, an art by which some individuals 
can so modify their voice, as to make it appear to proceed 
from any distance, and in any direction. 

VENUS, in Pagan worship, the goddess of love and beau. 
ty. Cicero mentions other two deities of this name, Ve. 
nus, styled Urania and Celestis, and the Venus Pandemos 
or Popularis, the wife of Vulcan, and the goddess of wan- 
ton and effeminate love. To the first the Pagans ascribed 
no attributes but such as were agreeable to the strictest 
chastity and virtue; and of this deity they admitted no cor- 
poreal resemblance, she being only represented by the form 
ofa globe, ending conically. Her sacrifices were termed 
nephalia, on account of their sobriety. To her honey and 
wine were offered, and no animal except the heifer; and on 
her altars the wood of figs, vines, or mulberries, was not 
suffered to be burnt. The Romans dedicated a temple to 
this goddess, to whom they gave the name of Verticordia; 
because she turned the hearts of lewd women, and inspired 
them with modesty and virtue. | 

But the most famous of these goddesses is the wife of — 
Vulcan; who is represented as springing from the froth of 
the sea. As soonas she was formed, she was laid in a beau 
tiful shell embellished with pearl, and wafted by gentle ze- 
phyrs to the isle of Cythera, whence she sailed to Cyprus. 
At her landing, flowers rose beneath her feet; she was te 
ceived by the Hours, who braided her hair with golden fillets; 
and then wafted her to heaven, where her charms appeared | 
so attractive, that most of the gods desired her in marriage; 
but Vulcan, by the advice of Jupiter, gained possession by 
putting poppies into her nectar. As Venus was the god. | 
dess of love and pleasure, the poets have been lavish in the | 
description of her beauties; and the painters and statuaries 
have endeavoured to give her the most lovely form. Some- 
times she is represented clothed in purple, glittering with 
gems, her head crowned with roses, and drawn in an ivory 
car by swans, doves, or sparrows; at others she stands ats 
tended by the Graces; but in all positions, her son Cupid is 
her inseparable companion. She was honoured as the mo- 
ther of Hymenzus, Cupid, Aneas, and the Graces, and HP 
passionately fond of Adonis and Anchises. This goddess 
was principally worshipped at Paphos in Cyprus; and 7 
sacrifices offered to her were white goats and swine, wt d 
libations of wine, milk, and honey. Her victims were crown 
ed with flowers, or wreaths of myrtle. , 

VERA CRUZ, one of the nineteen states which composé 
the republic of Mexico: also the capital city of that stale — 
See Mexico. . = 

VERAMALLY, a town in the Southern Carnattt, Dect 
ty-three miles south-west from Trinchinopoly. Long: 
35. E.., Lat. 10.,.26.,.N. sa 

VERCELLI, a province of the kingdom of Sar tl 
in the principality of Piedmont. A part of it we ; 
tainous, but the other portions are fertile, especially Z 2, 
valleys, where much rice is produced. It contains 1" 
cities, and seventy-three towns and villages, with This 
inhabitants. The capital is a city of the same name. 
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twed on the canal of Santhia, not far from the river 
s«, Itisthe seat of a bishop, with a cathedral of modern 
4 yls and contains nine parish churches, ten monasterics, 
Ae 
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to long slender pieces like worms, by forcing it with a pis- Vennilion, 
ton through a number of little holes. Vermin. 

VERMILION, a bright and beautiful red colour com-“-\V" 
posed of quicksilver and sulphur, in great esteem among the 


yen nunneries, some of the first remarkable for their 
‘Tarchecture. There is also an episcopal seminary, and a 
{erainar school. It contains a population of 16,500 per- 
newho are chiefly occupied in raising silk, and in culti- 
tig rice and other grain. Among the inhabitants are 
ay noble families, who, though poor, still retain magnifi- 
snvalaces. Lat. 46. 20. Long. 7: fork. 

I OHAIRALSK, asmall town of Asiatic Russia, in 
e covince of Onfa on the Oural, 120 miles S.E. of Onfa. 
ViRCHATURIA, a town on the western frontier of 
bia, where is established the custom-house of Siberia, 
wl it levies a duty of 10 per cent. on all goods passing 
rogh it. This town is situated near extensive mines, and 
leonsins 450 houses, four churches, and two convents. It is 
ap 20hiles north of Catherinenburg. Long. 60.14. E. Lat. 
¥ N. 


‘*RCHOLENSK, a small town of Asiatic Russia, in 
'thelovernment of Irkoutsk, on the Lena, 120 miles north 
| of Ioutsk. 
WRD, CAPE, a promontory on the west coast of 
fria, forty miles north-west of the mouth of the river 
4 Gaypia, in 14° 45’ north lat., and 14° 40’ westlong. The 
Cay Verd islands are situate about 400 miles west of the 
/Caj; they consist of ten islands beside islets and rocks, 
tlancbelong to Portugal. The principal is San Jago, the 
 barin and melancholy appearance of which is in unison 
'witithe wretchedness of the mhabitants. The island of 
| Meb produces cattle and cotton; the island of Fuego (or 
| Fix), so called from its active volcano, is abundant in 
uj. Brava, or St. John’s, produces excellent wine and 
alietre. These four islands form a chain, running from 
| easito west. The island Boa-Vista, which is fertile in cot- 
| torknd indigo, forms, with the island Sel, or Do Sal, a line 
oh and south. The four remaining islands form part of 
|acuin if the direction of south-east to north-west, and 
| suézed each other in the following order: St. Nicholas, 
| oniof the largest and best governed of the archipelago ; 
sla Lucia, high and wooded, with only brackish water ; 
| Sa! Vincente, wooded and abounding in tortoises ; and San 
Aipnia, the mountains of which are said to equal the peak 
| of teneriffe in height. All these islands are subject to de- 
| sttetive droughts ; but their natural produce might render 
va of considerable value under an intelligent government. 
“ir ie is reckoned at about 42,000. 
_ERDUN, a city of France, the capital of the arron- 
| dibment of the same name, in the department of the Meuse, 
aristanding on that river. It is strongly fortified, and has 
a ost powerful citadel, and is considered one of the most 
vortant defences on that side of the kingdom. In 1836 it 
cdained 9978 inhabitants, exclusive of the military. It 
+woollen manufactories, and tanneries, and is celebrated 
1o/ ts liquenrs. Lat. 40. 9. Long. 5. 12. E. 

EREJA, a city of Russia, the capital of a circle of the 
s#e name, in the government of Moscow, 513 miles from 
ersburg. It stands on the river Protwa, whose water 
c# be used to fill the trenches that surround the walls. The 
‘n has considerable trade in corn, hemp, flax, honey, wax, 
w, and wool. It contains 760 houses, 6450 inhabi- 
of whom 930 are registered as merchants. 

JERGE, in Law, signifies the compass of the king’s 
(rt, which bounds the jurisdiction of the lord steward of 
‘household. It is supposed to have been twelve miles round. 
ERGERS, officers of the courts of queen’s bench and 
mon pleas, whose business it is to carry whitc wands be- 
» the judges. There are also vergers of cathedrals, who 
| “¥ a rod tipped with silver before the bishop, dean, &c. 

| JERMICELLI, a composition of flour, cheese, yolks of 
Sugar, and saltron, reduced to a paste, and formed in- 
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ancients, under the name of minium. 

VERMIN is a general term, denoting those animals 
which are either directly or indirectly mjurious to mankind, 
the inferior animals, or the fruits of the earth ; as fleas, ca- 
terpillars, flies, worms, &c. 

ais we propose in this article to point out the means of 
destroying some of those animals, we shall employ the term 
vermin in a more extended sense, including also under it, 
mice, rats, moles, &c. 

Rats and Mice.—Various methods have been proposed 
for the destruction of these vermin. The following prepar- 
ation has been recommended as very effectual. Take of 
the seeds of stavesacre (delphinium staphisagria), or of 
lousewort (pedicularis palustris}, powdered, more or less as 
the occasion requires, one part; of oatmeal, three parts ; 
mix them well, and make them up into a paste with honey. 
Lay pieces of this paste in the holes, and on the places 
where mice and rats frequeut ; and it will effectually kill or 
rid the places of those vermin by their eating it. 

The Socicty for Encouraging Arts proposed a premium 
of L.50 for a preparation capable of alluring or fascmating 
rats, so that they might be taken alive. In consequence of 
this, a great number of new traps, &c. were invented, and the 
following methods of alluring the rats to a certain place were 
divulged. One of the methods which is most easily and ef- 
ficaciously practised, is the trailing of some pieces of their 
most favourite food, which shonld be of the kind that has 
the strongest scent, such as toasted cheese or boiled red 
herrings, from the holes or entrances of the closet to their 
recesses in every part of the house or contiguous building. 
At the extremities, and at different parts of the course of 
this trailed track, smal] quantities of meal, or any other kind 
of their food, should be laid, to bring the greater number in- 
to the tracks, and to encourage them to pursue it to the 
place where they are intended to be taken. At that place, 
when time admits of it, a more plentiful repast is laid for 
them, and the trailing is repeated for two or three nights. 
Besides this trailing and way-baiting, some of the most expert 
of the rat-catchers have a shorter, and perhaps more effectual 
method of bringing them together; which is the calling 
them, by making such a whistling noise as resembles their 
own call; and by this means, with the assistance of the way- 
baits, they bring them out of their holes, and lead them to the 
repast previously prepared for them at the places designed 
for taking them. But this is much more difficult to be prac- 
tised than the art of trailing; for the learning of the exact 
notes or cries of any kind of'beasts or birds, so as to deccive 
them, is a peculiar talent which is attained only by few. 

In practising either of these methods of trailing or call- 
ing, great caution must be used by the operator to suppress 
and prevent the scent of his feet and body from being per- 
ceived; which is done by overpowering that scent by 
others of a stronger nature. In order to do this, the feet 
are to be covered with cloths rubbed over with assafcetida, 
or other strong smelling substances; and even oil of rhodium 
is sometimes used for this purpose, but sparingly, on ac- 
count of its high price, though it has a very alluring as well 
as disgusting effect. If this caution of avoiding the scent 
of the operator’s feet, near the track, and in the place where 
the rats are proposed to be coliected, be not properly ob- 
served, it will very much obstruct the success of the attempt 
to take them ; for they are very shy of coming where the 
scent of human feet lies very fresh, as it intimates to their 
sagacious instinct the presence of human creatures, whom 
they naturally dread. To the above-mentioned means of al- 
luring by trailing, way-baiting, and calling, is added another 
of very material efficacy, which is the use of oil of rhcedium. 
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Vermin. Like the marum Syriacum and valerian in the case of cats, 
\eormym—it has a very extraordinary fascinating power on these 


animals. This oil, as it is extremely dear, is therefore spa- 
ringly used. It is exalted in a smal] quantity in the place, 
and at the entrance of it, where the rats are intendcd to be 
taken, particularly at the time when they are to be last 
brought together, in order to their destruction: and it is 
used also by smcaring it on the surface of some of the im- 
plements used in taking by the method described below. 
Its effect in removing their caution and dread, by the 
delight which they appear to have in it, is very extraordi- 
nary. It is likewise usual for the operator to disguise his 
figure as well as scent. This is done by putting on a sort of 
gown or cloak, of one colour, that hides the natural form, 
and makes him appear like a post, or some such inanimate 
thing, which habit must likewise be sccntcd as above, to 
overpower the smell of his person; and besides this, he is 
to avoid all motion till he has secured his point of having 
the rats in his power. 

When the rats are thus enticed and collected, where time 
is afforded, and the whole in any house and out-buildings are 
to be cleared away, thcy are suffered to regale on what they 
most like, which is ready prepared for them, and then to go 
away quietly for two or three nights; by which means those 
that are not allured the first night, are brought afterwards, 
either by their fellows, or the effccts of the trailing, &c., and 
will not fail to come duly again, if they are not disturbed or 
molested. Many of the rat-catchers make shorter work, and 
content themselves with what can be brought together in 
one night; but this is never effectual, unless where the 
building is smal! and entire, and the rats but few in num- 
ber. 

The means of taking them when brought togetlicr are 
various. Some entice them into a very large bag, the 
mouth of which is sufficiently capacious to cover nearly the 
whole floor of the placc where they are collected. This is 
done by smearing some vessel, placed in the middle of the 
bag, with oil of rhodium, and laying in the bag baits of 
food. The bag, which before lay flat on the ground with 
the mouth spread open, is to be suddenly closcd when the 
rats are all in. Others drive or frighten them, by slight 
noises or motions, into a bag of a long form, the mouth of 
which, after all the rats are come in, is drawn up to the 
opening of the place by which they entered, all other ways 
of rctreat being secured. Others, again, intoxicate or poi- 
son them, by mixing with the repast preparcd for them, the 
coculus Indicus, or the nux vomica. ‘They direct four ounces 
of coculus Indicus, with twelve ounces of oatmcal, and two 
ounces of treacle or honey, made into a moist pastc with 
strong beer; but if the mwa vomica bc used, a much less 
proportion will serve than is here given of the coculus. Any 
similar composition of these drugs, with that kind of food 
which rats are most fond of, and which has a strong flavour to 
hide that of the drugs, will equally answer the end. If in- 
deed coculus Indicus be well powdered, and infused in strong 
beer for some time, at least half the quantity here directed 
will serve as well as the quantity before mentioned. When 
the rats appear to be thoroughly intoxicatcd with the cocu- 
lus, or sick with the nux vomica, they may be taken with 
the hand and put into a bag or cage, the door of the place 
being first shut, lest those which have strength remaining 
should make their escape. 

In destroying rats, advantage may be taken of that re- 
markable degree of instinct which they posscss of deserting 
one placc, where they find themselvcs disturbed or harass- 
ed, and retiring to new haunts. It is well known, that af- 


1 The observations on the structure and habits of the mole, and on the mode of trapping it, have been communicated by Mr. Thomas 
Yeadell of Pieston, for many years practically engaged in the art of mole-catching.  halde, but 
? Whole families of fine cream-coloured moles have sometimes been taken; and Mr Yeadell once took a whole litter of piebalde, ; 


he never took or saw a perfectly white one. 


ter onc or two rats are poisoned, or taken in traps 
ed or otherwise injured, and afterwards permitted W Geeonans 
the whole colony immediately disappears. The practic ‘ 
however, of destroying by poison rats that frequent deal 
ing-houses, should be as much as possible avoided; for 
retire to places bchind the wainscot, &c. from which. afc, 
death, their putrid bodies, emitting a most offensive oa 
cannot be removed. But it is far less difficult than ise 
nerally imagined to secure the different apartments we 
dwelling-house, and even the cellars, from the inroads of 
rats and mice, and thus to prevent their unwelcome Visits 
by shutting up the passages through which they enter 
Stone and lime, when they can be applied, are effectual. 
but common plaster, by introducing pieces of broken pate 
tery ware or glass along with it, will also answer the pur. 
pose; and even a piece of cork, with a pin or two stuck 
through it to prevent them from eating it away, is a com- 
plete barrier to mice entering through a hole in wood, and 
may even prevent the entrance of rats. We have seep 
this method of shutting up the holes, as soon as they were 
opened by the industry of the cncmy, steadily pursued for 
some time, attended with the fullest success, even in an 
old house of considcrable extent, and finished from top to 
bottom with wood, some of which was much decayed. 
For the sakc of food, rats and mice often frequent gar. 
dens, ficlds, and woods, in the summer season; but, on the 
approach of wintcr, they return to their former haunts in 
the habitations of man; and accordingly it is observed 
that houscs which are free from those vermin during the 
summer, swarm with them about the end of autumn. At 
tention to this circumstance in the habits of these animals, 
may be the means of securing us from their visits and de- 
predations; for if, at the time alluded to, every hole and 
cranny through which mouse or rat can enter, be shut up, 
and carefully kcpt close and sccure, the perseverance of the 
foe is cxhausted and overcome by rcpeated and constant 
resistance, and thus he is forced to abandon the unequal 
contcst, and to retire to other haunts where his motions 
arc less interrupted. 
Various other mcthods have bcen proposed for the de- 
struction of rats; and although we have thrown out a hint 
against the use of arsenic for this purpose in dwelling- 
honses, yct where it can be employed with perfect safety, _ 
and without risk of the nuisance alluded to, as in cellars — 
and outhouses, it is undoubtcdly one of the most effectual 
to which we can have recourse. 
Suffocating thesc vermin by means of the fumes of sul- 
phur, as on board of ships, in granaries, and other buildings, 
which can be shut up, is sometimes successfully prac: 
tised. Rats and other vermin havc also been effectually 
destroyed by burning wood in close apartments, thus pio: 
ducing fixed air or carbonic acid gas, by which they ale 
suffocated. a 
Moles.A—The mole is found in all parts of Great Britam. 
It is seldom or never seen above the surface of the grou 
exccpt when forced out of its subterraneous abode by & 
cessive drought and heat, by inundations, or by very 
frost. In sizc it is a little larger than the dormous¢ 
smaller than the common rat, measuring from five to S¥ | 
inches in length, exclusive of the tail. The males = . 
siderably larger than the female. The body is completely 
covered with very fine glossy black hair or fur, softer an 
finer than silk, or the fur of the beaver, inclining t03 | 
brownish hue on the abdomen.? _ Its nose is long, and al 
sembles that of the hog; its eyes are very quick _ - 
ceptible when the animal is alive. Instead of externa ears, 
ae 
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t Is openings protected by the fur, which are admirably 
“) Gted for their purpose, as the hearing of few animals is 
moy acute. Its neck is very short, and its body is thick, 
el, and muscular, terminated by a tail about an ineh 
on The fore-legs have more the: appearance of hands 
se out of the body, turned outwards and backwards, 
kehe hands of a man when swimming. These legs are 
smstrong, and are eaeh furnished with five elaws. The 
intlegs are longer and weaker than the fore ones, being 
nlsused in progressive motions ; whereas the others are 
ntl employed in digging and boring the ground, or 
in sraping and throwing back the earth when loosened; for 
hii the mule is excavating, it is always obliged to draw 
heposened earth backwards, and to lift or shove it above 
eurface of the ground in the same way. Its teeth are 
eapifully white, and consist of forty-four in all, viz. six 
pry’ and eight under incisors, two upper and two under 
es, and seven molars on eaeh side above, and six on 
side below. Its food consists almost entirely of earth- 
ows and a few inseets. 
“ve male and female go together about the end of March 
rginning of April, and most of them produce their 
oz in the beginning of June, a few so early as the last 
eqin May.!’ Thefemale brings forth her young only 
a-year, the number varying from one to nine at a 
ir and five or six being the average number. She 
ares her young about nine weeks, that is, from the last 
ed in March or the first in April, till the last week in 
r beginning of June. When the season arrives for 
vale and female going together, if their domiciles are 
jonnected by old workings, the solitary mole will leave 
siace of abode in the night, and travel a considerable 
sthee above ground to meet with a eompanion.? 
‘\e season for trapping moles in Scotland eommences 
ve 20th of August, and ends on the 31st of May in 
acilyear, or occasionally a week or two later if the winter 
e bevere one. 
Aout forty years ago, when steps were taken to elear 
e\noles from the estates of his grace Henry duke of 
judeuch in Scotland, a man was appointed to eaeh five 
1o"and or six thousand acres of land, for two or three of 
the jst years of a twenty years’ lease ; and so mueh suceess 
telled the plan, that two men were sufficient to keep 
tyhousand Seotish acres of land pretty elear of moles 
z the remainder of the lease. And had it not been 
ahere were several intervening patches of land, where 
the/oles were not trapped at all, and where their propa- 
atin was kept up, one man would probably have suffieed 
r |e purpose. 
Te most common way of taking moles, is by traps set 
an tlir walks or runs; and the best for this purpose are the 
Wou-n ones made by the bobbm turners in the neighbour- 
oo}of Kendal and elsewhere, and sold at about twopenee 
Sixty of these traps, with as much mole-twine as 
Yoe bought for eighteenpence, a few sticks, a small 
n, and a mole-spade, equip the mole-catcher, and will 
him for a year without any additional outlay. With 
lee materials, in good ground, where the moles have not 
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before been disturbed, he will Capture three hundred dozens Vermin. 
Before eommeneing operations, the traps -\~ 


the first season. 
should be steeped in water, and covered in the ground for 
a day or two, to remove any peculiar smell which niay be- 
long to them. 

In the subterraneous runs of the mole, as among the 
streets of towns and villages, there are certain walks more 


frequented than others, and henee entitled to the name 
of thoroughfares. 
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The dots in the above diagram represent the mole-hills, 
and the lines the walks or streets eommunieating between 
them, which serve the double purpose of a dwelling and a 
trap for worms, upon whieh the mole feeds. It is probable 
that all these streets, or at all events a large proportion of 
them, are traversed every twenty-four hours, more especi- 
ally when food is searce. It is also obvious that certain 
parts of these walks must be more frequently passed than 
others. 

A may be supposed to be a hedge near which the mole 
will spend much of its time in wet, eold, or stormy wea- 
ther ; B and D are two ridges adjoining to the hedge, where 
it is much engaged in fine weather; and C the furrow be- 
tween those ridges. Let fig. 1 represent the walk conduct- 
ing from the hedge to the first ridge, and fig. 2 a con- 
tinuation of the same walk between the first and seeond 
ridges. Figs. 3 and 4 are mainwalks on the ridges. 
Nos. 1 and 2 are the walks that will be most used, and 
therefore are the places where the mole-catcher would 
place his traps. Nos. 3 and 4 are the next best, in eonse- 
quenee of there being only a single road or passage in eaeh. 
plaee, and not, as to the right and left of them, a variety of 
byeways. In many eases the inexperienced may be un- 
able to deterniine which is a main run, m eonsequence ot 
the ground being apparently all worked up together. In 
sueh a ease he should endeavour to find a walk in a hedge 
bottom, or in crossing the ditch to the hedge, or where the 
mole goes to water, or in the crossing of a gapstead or 
gateway, or in a footpath, or furrow, or sheepwalk, or along 
the side of a drain. In sueh plaees as these, the ground is 
generally pretty solid, and it may be assumed as a general 
rule, that the mole never likes to make a great numher of 
walks where the ground is hard, or where it is frequently 
trodden on. When the mole-eateher has surveyed the 
ground, and made up his mind where to plaee his trap, as 
at Nos. 1, 2, 3,.and 4, he may strike his spade into the 
ground in a right line, hetween the hillocks, and if he finds 
the ground hollow, he has diseovered the walk, and he may 
there make a hole to set his trap in. Care must be taken 
not to make this hole foo large, and it ought to he about a 
quarter of an inch lower than the bottom of the walk, so 


. Yeadell comes to this conclusion from his observation of the state of the female about this time, and from frequently having taken 
‘ole litter of young in the nest, which is easily found, from its being made in the centre of an unusually large hillock, Although 
he hile is here stated to breed only once a-year, it is the recorded belief of some observers, that two broods are annually produced, 
The more usual and characteristic period, however, we believe to be the 
and this accords with the practical observations of continental naturalists on the subject. ; ] i 

‘is is a circumstance which Mr. Yeadell conceives to be proved in various ways; first, by his frequently having found the workings 
abandoned in particular places in the months of March and April ; secondly, by finding unusually large numbers of % together 
time ; and, thirdly, by incidental circumstances, such as taking a mole which had lost his tail, or had been deprived of a bind leg. 
1/9 Mr. Yeadell took a mole without a tail, and the following year he took one wanting a hind leg, both of which had been twisted off, 
iP ts of his Own, at the distance of a mile or more from the place where they were at last taken. The most frequent cause of the mole 
When the rivers rise rapidly and cover his workings, he is obliged to abandon his subterra- 


"bode, and swim for his life, which he can do with the buoyancy of a water-rat. 
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Vermin. that the mole may have a gentle deseent into it. The earth 
~-™ ought also to be well filled in upon all sides, so as to eX~- 


elude the light, and at the same time not to interrupt the 
mole in its passage; for upon discovering any interruption, 
it will be apt to make a new road by the side of it, and after 
having its suspicion exeited, it will be very diffieult to take 
it afterwards.! 

The destruction oeeasioned by the mole is by no means 
generally understood. It might be worthy of the eonside- 
ration of proprietors whether a great system of eo-operation 
might not successfully be formed for its extermination. At 
all events, the number of this animal might be very much 
diminished, if noblemen, gentlemen, and farmers would em- 
ploy some one of their servants in the praetiee of an art so 
easily aequired, and so highly useful. 

Insects.—Many inseets, in the different states of exis- 
tenee through whieh they pass, are exeeedingly trouble- 
some and destruetive. Sometimes they spread their de- 
vastations in the state of Jarva or grub, and sometimes in 
that of perfeet insect. 

Of the eoleopterous inseets, the grub of the eoek-ehafer, 
whieh is a brownish or ehesnut-coloured beetle, eommits the 
greatest ravages. ‘This beetle appears during great part of 
the summer, the most plentiful in May or June, and henee 
is ealled the May bug. It fiies only in the evening, and 
lodges during the day under the leaves of trecs, which it 
devours, and is sometimes in such numbers, as to defoliate 
whole woods. The beetle deposits its eggs in the earth, 
and from these are hatehed white or bluish grubs, that feed 
on the roots of grass, corn, and other vegetables, during the 
whole summer. In the winter they lie deep in the earth ; 
but in the spring, as vegetation advanees, they rise to the 
surfaee, and renew their work of destruetion. In this state 
they eontinue for four, five, or six years, before they ehange 
to the ehrysalis state, in whieh they remain till the month 
of May, when the perfeet inseet appears. As these inseets 
require so many years to assume the perfeet form, they 
only appear oeeasionally in snffieient numbers to be exten- 
sively destructive to the erops of grain, or vegetables in 
general. ‘Their numbers, however, have often produeed 
great alarm, and even exeited the attention of govern- 
ments to offer rewards for an effectual method of destroying 
them. 

In the spring season, if the weather prove warm, when 
the land is ploughed up, these grubs are generally so near 
the surface as to be turned up with the plough; and being 
thus exposed, they are pieked up and devoured by various 
birds, whieh, it is suggested, should not be disturbed or 
driven away in this salutary labour. When these grubs 
infest meadow land, it has been proposed to drown them 
in their holes by overflowing it; but it is supposed that 
this plan would not be sueeessful, even where it is praetica- 
ble, unless there is a bed of clay immediately under the 
soil, to retain the water for a suffieient length of time. A 
more effieacious way is reeommended to prevent the in- 
crease of the grubs, by destroying the flies in May or June, 
before they have deposited their eggs. ‘This may be done 
by shaking and beating the trees and hedges in the middle 
of the day; and, as this is a work which may be performed 
by children, it is a less diffieult task than would at first sight 
be imagined. Domestie fowls are remarkably fond of these 
beetles, so that a double objeet is thus gained, the de- 


ad Sometimes, when Mr. Yeadell has met with a mole which bad been rendered cunning from the string of a trap having 

its having heen caught by the tail or by a hind leg, which it had twisted off, and escaped, he las scecessfully resorted to th 

The first of these is to form a cake of softish earth about half an inch thick, tobe plastered over both ends of 4 

The mole. upon reaching this obstacle, immediately sets to work to remove it, and “ee 
7 


tagems. 
effectually to interrupt the passage. 
dug its way through the earth, and against the trigger, than the 


accustomed to set a dead mole upright upon its hinder part, with its head standing up into the centre of the trap, 0 as to touc 
and whether from the combative propensity of the mole, or from its desire to relieve a companion, it rushes-at the dea 
The last stratagem he never found to fail. 
care ought to be taken to have the trap and strings in perfectorder, asing a strong stick for a spring, so that the ani) 


trigger, and is taken. 


struction of the beetles and the procuring of 
poultry. : 5 eile 
Seme species of the dermestes, and also of the ge 
ptinus, are exeeedingly destructive in the cabinets cm, 
turalists, and also to furniture. Various methods have be 2 | 
reeommended to stop their ravages. We believe the a ; 
effectual is spirit of turpentine, when it can be properly a | 
plied. A solution of eorrosive sublimate is somites ons ' 
ployed, but it should be reeolleeted that it seldom fails - 
time to produee some ehemical ehange on animal and veer. | 
table matter. Objeets of natural history, as birds, Fades 
&e., are sometimes exposed to the moderate heat ofan ~~ | 
or before a fire, for several hours ; but this method will iG 
be attended with injurious effeets, unless practised with 
great eare. Insects which infest furniture have been de. | 
stroyed by the applieation of oil, and allowing it to remain | 
for a day or two, before the furniture is rubbed up. Japan- 
ned or varnished furniture may be secured from the effects 
of these inscets, by re-eoating it, when they are in the} 
larva state, by whieh they are deprived of air. Railing, and 
other works ont of doors, which are exposed to the weather, | 
are sometimes eaten with inseets, and particularly by wud 
of the larvee of the genus curculio. The wood thusattack- | 
ed may be prevented from farther ravages, by a fresh coat | 
of paint. . 
The earwig is a destruetive insect in the flower, kitehen, 
and fruit garden. To prevent their depredations, it has 
been recommended to take them with the hand, when they | 
eome out during the night in search of food. They may 
be taken also by rolling up a pieee of paper, and hanging| 
it up on the. plants whieh they infest; for in these places} 
they take shelter through the day. Another method o 
destroying them has been mentioned, and that is to watch | 
them towards morning with the view of discovering the| 
haunt to whieh they resort during the day. This may per- 
haps be a melon frame, dunghill, or heap of rubbish ; and 
the removing of it will destroy the greater number of those| 
“| 
| 


troublesome inseets. \ 
The small inseet whieh eommits such depredation‘} 
among turnips, by eating the seedling leaves as soon a 
they appear, as frequently to destroy whole crops, is su 
posed to be a small black polished beetle, belonging to tnt 
genus Altica. It does not seem to be well aseertainet, 
whether this small beetle, whieh is better known by th 
name of turnip-fly, eommits its ravages in the larva or Wy 
the beetle state. It is said to prefer the leaves of th ( 
eommon radish to those of the turnip; and it is therefor | 
reeommended to sow radishes along with the turnips, to pre 
vent the destruction of the latter. 
Of the inseets belonging to the order hemiptera, ther 
are some which are exceedingly destructive. The cock| 
roaeh, a native of the warmer parts of America and th 
West Indies, is a very troublesome, and a very voraciou 
inseet. It has been introdueed into this country, and pat 
ticularly into the sea-port towns, in eonsequence of com 
mereial intereourse. It eomes out to feed in the night 
time, and eats of almost every thing that comes In its Wa} 
Coekroaches are easily taken by the following metho 
Cover the outside of a deep glass or bason with paper; 
troduee some bits of bread-or sugar into the bason ore) 
and set it in a plaee frequented by the cockroaches. The | 
ereep up by means of the paper on the outside, and a 
broken, of a | 
e various 87} 
the trap, £0! 


i n fail 
When this strataget h the trigze| 


mole, displaces tl 


? iff tr 
In all cases, but more especially 1» those of a diffieu't a 
‘ b nal shall befirm'y secure 


trap strikes, and it is taken. 
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9 the vessel; but in consequence of its smooth polished 
gface, they cannot effect their escape. In the same way 
cckets and beetles may be taken and destroyed. It is 

te unnecessary to speak of the means of destroying the 
nriads of locusts which not unfrequently infest eastern 
entries, and particularly Egypt and Syria; for no means 
a likely to be devised, which promise to resist the effects 
ouch an host of foes, by whose ravages every green thing 
ic:onsumed ; but the insect itself becomes, among the 
yrer inhabitants of those countries, a partial substitute 
& the fruits of the earth which it has destroyed. The in- 
gs are taken, and reduced to powder, and converted into 
a nd of meal. 

‘he common or the bed-bug is a very troublesome and 
a ery common inmate in the crowded houses of large 
tons. Its usual haunts are the crevices of wood, and particu- 
lay those pieces of furniture which are usually kept in the 
wmest corners of the apartment. Cleanliness will per- 
!s be found the best preservative against the introduc- 
tii and increase of these insects ; but sometimes even the 
gratest care and attention are ineffectual in keeping 
hoses entirely free from them. When it can be conveni- 
ery done, they are completely destroyed by immersing 
tk furnitnre in boiling water, or by baking it in an oven; 
a by filling up the crevices or holes which were their 
hints, with glaziers’ putty, their return and increase will 
tls be prevented. But a very effectual method of destroy- 
ir bugs, is to wash the places which they frequent with 
s it of turpentine, and then to fill up the holes as already 
mitioned. Jt is a curious circuinstance in the history of 
tse insects, that some persons entirely escape from their 
a cks, while to others they are exceedingly troublesome 
a distressing. It is said that lavender-water, sprinkled 
or the bed-clothes, often prevents their approach. 

The small moth which, in the caterpillar state, commits 
rages on woollen cloths, furs, and other animal sub- 
saces, that remain for any length of time in dark un- 
— places, may be destroyed with the greatest cer- 
tity and facility, by exposing the substances on which 
ty are suspected to make their depredations, to the vapour 

pirit of turpentine, or brushing them with a brush dip- 

linto the same fluid. This should be done about the 

ths of September or October; but their effects may be 
gh by placing the cloths, furs, &c., which are likely 
t ecome their residence, in an airy situation, about the 
raths of July and August. 

The different kinds of lice are very numerous. Every 
@ ual has its peculiar species, and even mankind are not 

from this pest. It is often the consequence of indo- 
ce and nastiness ; and it is observed that the lice which 
‘st any animal increase prodigiously when that animal 
“omes languid and sickly. We believe that the applica- 
ta of spirits of turpentine, already so often recommended, 
id also be effectual in this case ; but mercurial prepar- 
ns afford a certain remedy against these insects. For 
> purpose a very small quantity of what is called mercu- 
ointment may be employed. At the same time it 

i to be recollected, that cleanliness is the best preser- 

ive. 

Ne is perhaps more difficult for mankind to secure them- 
‘es and their habitations from the visits of the common 
i Cleanliness may however do much even in effect- 

this; and,’ in particular, it appears to us that it would 
| oxtremely useful, frequently to rub up with a piece of 

Hm the more inaccessible parts of furniture or apartments, 
bethaps it would answer better to employ a small hard 
4 1 - less accessible places, we mean the corners 
ect p- Tooms and furniture where dust is apt to 

rani yePacially the canvass part of abed. We are 
ful foes at spirits of turpentine might also be found 
‘the destruction of these very troublesome insects. 
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The Scotish myrtle (myrica gale, Lin.) a plant very com- 
mon in low and moist moorish places in this country, is 
said to be an excellent remedy, in consequence of its power- 
fil aromatic odour, against the attacks of these animals, 
For this purpose, the plant is strewed about the apartment 
or bed which is infested with fleas. 

VERMONT, one of the United States of America. 
It lies between the river Connecticut and the long taper- 
ing basin of Lake Champlain; stretching from 42° 44’ to 
45° north lat., a distance of nearly 160 miles, and irom 
71° 30’ to 73° 20’ west long., with a breadth expand- 
ing pretty regularly from forty-five miles in the south 
to ninety in the north. It has an area of 10,200 square 
miles. 

The most striking natural feature of this tract is the 
mountainous range called the Green Mountains, which 
traverse the state from north to south, and, passing into 
Massachusetts, there take the name of the Hoosic Moun- 
tains. In the centre of the state this ridge is divided into 
two, of which the one called the Height of Land runs 
north-east to Canada, and the other, taking.a north-west- 
erly direction, sinks down in the northern part of the state. 
The Green Mountains, from whose verdure this state de- 
rives its name, are from tento fifteen miles wide, and aremuch 
intersected by valleys; they are watered by numerous springs 
and brooks, and are covered with evergreen trees and shrubs 
nearly to their summits. There are many good farms among 
the mountains, and much of the land upon them is suitable for 
grazing. The highest points are Mansfield Mountain, ris- 
ing to 4280 feet; Camel’s: Rump, 4190 feet, both in the 
north-western ridge; and Killington Peak, further south, 
3675 feet in height. Ascutney, a detached elevation near 
Windsor, rises to the height of 3320 feet above the level 
of the sea. 

The Connecticut forms the eastern boundary of the 
state. Oniou river passes through Montpellier, the capi- 
tal, into Lake Champlain at Burlington. Otter creek is 
a principal branch of Oniou river. Lamoile and Missique 
are considerable streams north of the Oniou. In the Green 
Mountains rise many smaller rivers, which at once beautify 
the country by the picturesque scenery of their banks, 
and promote its manufactures by the mills which they turn 
in their course. ‘Those which run towards the east are tri- 
butaries to the Connecticut, and those whose course is 
towards the west discharge their waters into Lake Cham- 
plain. 

Lake Champlain, between the west shore of this state 
and New York, is a beautiful sheet of water, 128 miles long, 
and from one to twenty wide. It discharges at its northern 
extremity by the river Sorel into the St. Lawrence, and 
contains upwards of sixty islands, of which Motte, and 
North and South Hero, are of considerable size. Besides 
the rivers which flow into it from the Green Mountains, 
it receives the Chazy, Sarauac, Sable, Bouquet, and Wood 
rivers, from New York, on the western shore. The Cham- 
plain canal connects it with Hudson river and the New 
York and Erie canal. Lying extremely convenient to facili- 
tate the commerce of the state both with New York and 
Montreal, it is navigated by a number of steam-boats and 
lake vessels. Memphremagog isa considerable lake, twenty- 
five miles long and three broad, lying partly in Vermout 
and partly in Canada, receiving a number of streams from 
this state, and communicating by the St. Francis with the 
St. Lawrence. 
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Vermont, 
oe 


Mountains, 


Rivers. 


Lakes. 


The prevailing rocks belong to the stratified primary Minerals. 


group, embracing mica and talcose slates, gneiss, primary 
limestone, argillite, &c. On the western border there 
is a narrow strip of transition limestone. ‘These rocks af- 
ford good building materials, and marble is quarried and 
carried out of the state. The magnetic oxide of iron 
abounds at Somerset, and the brown hematite, associated 
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Vernier with oxide of manganese, occurs at Bennington, Pittsford, 

scale and Manileton. Pyrites, or sulphuret of iron, is found in 

t Strafford and Shrewsbury ; and about three million pounds 

a of copperas, of the value of 70,000 to 75,000 dollars, are 
P made here annually. 

Forests. Vermont was originally covered with a dense forest, a 
large part of whieh still remains, although considerable 
encroachments have been made on it in clearing land for 
cultivation, and in felling trees for timber. The moun- 
tains produce hemloek, spruce, and fir; the lower grounds, 
various species of oak, pine, maple, elm, hickory, beech, 
bireh, ash, buttonwood or sycamore, and lime or basswood, 
and the cedar grows in wet places. Ginseng, sarsaparilla, 
sassafras, snakeroot, lobelias, &c., are also amomg the pro- 
ducts of the forest. Maple-sugar is made in large quantities 
for domestic use and exportation, and pot and pear! ashes, 
and lumber, are also exported, 

Political Vermont is divided into fourteen counties, which are 

divisions. subdivided into townships. : There are no large towns in 
the state, but Vergennes has the name of a city. 


Population in 1830. 


Popula- 
.| County Towns. it sis 
le Be FINS Middleburgh, ..| 3468 
Jf Bennington,| 3419 
RET CE \ Manehester,| 1525 
rival Danville, ....... 2631 
er eee Burlington, ....| 3526 
CLE). aR Guildhall,......) 481 
Sato aede ee St. Albans,.....| 2375 
sbibbb deed x North Hero,...} 638 
Hydepark,......| 823 
oes oh RUN Chelsca,.........] 1958 
Leds. AD Trasburgh, ......) 860 
A TER, Rutland, ........| 2753 
Washington, ........00++ Montpelier, ....| 1792 
Windhathi! .. 4.2 isles. Newfane, ...... 1441 


Windsor, ....| 3134 
Woodstock,.| 3044 


Vermont is not a slave-holding state. The number of 
newspapers published in this state in 1839 was thirty-one. 

The senate established in 1836 consists of thirty mem- 
bers, each county being entitled to at least one, and the 
rest apportioned according to population ; and the House 
of Representatives is composed of one member from each 
town. 

VERNIER Scatez, a scale excellently adapted for the 
graduation of mathematical instruments, thus called from 
its inventor Peter Vernier. 

VERNON, a city of France, in the department of the 
Eure, and the arrondissement of Evreux. It stands in a fine 
valley situated on the banks of the Seine; and in 1836 it 
contained 710 houses, with 4485 inhabitants. They carry on 
considerable trade in corn and flour, and have some large 
tannerics. Near to it are some valuable stone quarries, 
whieh enihy the builders of Havre. Lat. 49.6. Long. 
1, 22. KE. 

VERONA,a delegation or province of Austrian Lombardy, 
within the government of Venice. It is bounded on the 
north by the Tyrol, on the north-east by Vicenza, on the 
east by Padua, on the south-east by Polesina, on the south 
by Mantua, and on the west by the lake of Garda, whieh 
divides it from Brescia. It extends over 1320 square miles, 
and contains 277,849 inhabitants, all Catholies, and all, ex- 
cepting those in thirteen mountain communes, who speak a 
corrupt German, being of the Italian race. On the north, 
this province is partly occupied by the Tridentine Alps, 


Vi EC BR 
| 
whieh extend in a cireular form to the river Adige, Thel 
vieinity of the lake of Garda is also mountainous; but thy 
other portions of the province, between the Adige and ti 
Mineio, belong to the extended plains of Lombardy, Bel 
sides the rivers now mentioned, it is watered by the Tart, | 
the Castagnaro, and the Polesina, which all finally empt 
themselves into the Po. Much of the land is sterile; but; 
the south-west a part of it is moderately fertile, producin| 
wheat, maize, rice, rye, flax, hemp, wine, and fruits of vario 
kinds. A large quantity of silk is produced, and that pro| 
duct has been and still is increasing with the new mulber 
trees planted from year to year. The woods provide tin 
ber, and the lakes and rivers abundanee of fish. Some cor! 
per and some coal mines are worked, though not extensive) 
ly. Of the wealth of this province, a very considerab!. 
portion is drawn from the quarries of marble and alabaste | 
of which a great variety is raised, especially some of a gree 
colour, very highly estimated. ~~ 
Verona, a city, the capital of the delegation of th 
name. It stands on the river Adige or Etsch, by whic| 
it is divided into two unequal parts, and over which is | 
fine stone bridge of three ’arches, as well as three other| 
It is surrounded with walls defended by bastions, and onc] 
had three castles, St. Felice and St. Pietro in the valle 
and Castello-vecchio on a hill, all now neglected. Ti} 
streets are generally narrow and crooked, and the squar( 
or plazas are rather small. The houses are, many of the 
at least, of vast size, and the best of them, as well as t! 
most eminent public buildings, are the work of the celebrat 
Palladio. The city contains 8964 houses, with 55,500 il} 
habitants. Besides the cathedral there are fourteen pan{ 
chial, and forty-eight other churehes. Many of them a 
ornamented with the best paintings. The celebrate 
Aseension of the Virgin by Titian, is in the cathed 
This city abounds with Roman antiquities; and amor] 
the most remarkable of them is the amphitheatre. It wi 
constructed under the reign of the emperor Domitiar 
but an Italian antiquary, named Giuliari, maintains th] 
the original foundation was an Etrusean work of veryr) 
mote date. The exterior has at present rather a ruino 
appearance, but the interior is in exeellent preservatic 
though the place is disfigured by the erection of a smi 
wooden theatre on the arena. It is of an oval form, a 
the arena or stage is 225 feet long, and 135 feet bro: 
From it arises, over eaeh other, forty-eight rows of sea’ 
with passages by steps betwcen these at intervals. 1! 
seats and steps are of marble. According to one writer, 
can seat 22,000 spectators, but others have calculated spe 
for a greater number, and one of them, Krickel, makes 
capable of seating 32,824. The aeeess to the seats 1s ea 
and the passages leading to them are spacious. It is ke 
in good repair, and when any part is broken or damage 
it is replaeed. 
VERSAILLES, a city of France, the capital of an arto) 
dissement of the same name, in the department of the Se 
and Oise, whieh extends over 331 square miles, is divid | 
into eight cantons, and those into 114 eommunes, cont) 
ing, in 1836, 133,551 inhabitants. This city is extensive, | 
divided into the new and the old town, is splendidly bul) 
and, by the magnificence of its appearance, must have be | 
very appropriate for the circumstanees of France, when 
state of society was different from what now exists; ¥") 
there were nobles to occupy the splendid mansions ©) 
more than 80,000 inhabitants of all elasses. The pala| 
was built by Lonis XIV., between the years 1673 4 
1680. It isa most magnificent and extensive pile of b J 
ing, deeorated with the remains of that correct ané ¢®") 
style of architecture whieh was the prevailing taste a 
time in which it was erected. It is however n@ ing 
dated condition, and its noble apartments destitute il 
niture, and almost of oecupants. The gardens are » | 


| 
| 


| 
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ali preservation, and especially the water-works, the ex- 
pition of which on Sundays and holidays, still draws to 
| Yusailles a large proportion of the more vulgar of the 
pysians. In 1836, the inhabitants of Versailles amounted 
+0 9,209, among whom are many English and other foreign 
ilies, drawn to it by the cheapness with which the orna- 
mital parts of education can be obtained. Some manu- 
faures have been introduced, especially for fire-arms of 
th most luxurious kind; besides which many watches are 

mie, some cotton goods, and many smaller articles. It is 
| th place where, in 1783, was signed the peace with Eng- 
ja ,by which the independence of America was established. 
1 48.48.21. Long. 2. 1. 17. E. 

ERSE, in Poetry, a line consisting of a number of 
Jo: and short syllables, which run with an agreeable ca- 


ce. 

CERSET Z, a city of Hungary, the capital of a circle of 
thsame name in the province of Hither Theiss. It is the 
| sc ofa Greek bishop, and a place of great industry, having 
late silk mills, and an extensive trade in wine, corn, rice, 
si, and other commodities. Here are extensive barracks 
| fecavalry. It contains many churches, 2600 houses, and 
7200 inhabitants. Tat. 45.4.6. Long. 21. 13. 40. E. 
TERT, in Heraldry, the term for a green colour. It is 
ced vert in the blazon of the coats of all under the de- 
ge of nobles ; but in coats of nobility it is called emerald; 
a. in those of kings venus. In engraving it is expressed 
b diagonals, or lines drawn athwart from right to left, from 
tl dexter chief corner to the sinister base. 

JERTEX denotes the crown of the head. Hence ver- 
tc is also used figuratively for the top of other things; 
tls we say, the vertex of a cone, pyramid, &c. 

Tprtex is also used in Astronomy for the point of the 
liven directly over our heads, properly called the zenith. 
YERTICILLUS, a mode- of flowering, in which the 
flyers are produced in rings at cach joint of the stem, with 
short foot-stalks. The term is exemplified in mint, 
hehound, and other plants. 

/ERTICITY, is that property of the loadstone whereby 
it wns or directs itself to one particular point. 

VERTOT, Renz Avusert Ds, a lively and elegant, 
tiugh not a very profound or accurate historian, was born 


vaber 1655. He was the second son of a gentleman al- 
11 to several distinguished families, but possessed of little 
€n0 fortune. He was educated in the College of the Je- 
ss at Rouen; aud having made choice of the ecclesiasti- 
¢ profession, he secretly withdrew from this seminary, and, 
#er an interval of ten months, his family ascertained that 
I had betaken himself to the convent of the Capuchins, at 

He was not however to be diverted from his 
ign; and having made his profession, he assumed the 
tue of Brother Zachary. But the austerities of this or- 
(’ were so prejudicial to his health, that he was induced 
exchange it for one of milder rules. Having obtained a 
f from the pope, he entered the abbey of the Praemon- 
tenses at Valsery in 1677. He became secretary to Col- 
It, general of the order, who nominated him prior of 
‘yenval. The canon law prohibits a person who has 
“tted one order, from obtaining any office or benefice in 
ther ; and although he had procured a dispensation in 
‘e form, he yet encountered so much opposition, that he 
$ induced to exchange his priory for a cure, depending 
the order, at Croissy-la-Garenne, near Marly. Here, at 
* age of thirty-four, he produced his earliest work, “ His- 
tedes Révolutions de Portugal.” Paris, 1689, 12mo. He 
‘erwards obtained another cure in his native district of 
Le and this he exchanged for a third, in’ the immediate 
“nity of Rouen. His last benefice was amply endowed, 
toe him very easy in his circumstances. He con- 
"ed his historical labours with new ardour, and produced 


a he castle of Benetot in Normandy, on the 25th of No- 
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various other works. His next work bears the title of “ His- Vertum- 


toire des Révolutions de Suede.” 1696, 2 tom. 12mo. In 


nus, 


1710, he published his “ Traité de la Mouvance de Bre- Verulam. 


tagne.” A more elaborate work is his “ Histoire des Ré- 
volutions arrivés dans le Gouvernment de la République Ro- 
maine.” 1719, 3 tom. 12mo. The grand-master of Malta 
had appointed him historiographer of the order, with the 
privilege of wearing its cross. In order to evince himself 
worthy of the honour which had thus been conferred upon 
him, he produced a copious work, entitled “Histoire des Che- 
valiers Hospitaliers de S. Jean de Jerusalem, appelléz depuis 
les Chevaliers de Rhodes, et anjourd’hui les Chevaliers de 
Malte.” 1726, 4 tom. 4to. Other hononrs had likewise been 
bestowed upon him. He became an.associate of the Aca- 
démie des Inscriptions et Belles Lettres. He was appointed 
“Secrétaire-interpréte,” and afterwards ‘“Secrétaire des com- 
mandements,” to the duchess of Orleans. He had apart- 
ments in the royal palace, and received a considerable sa- 
lary. But these honours and emoluments could not secure 
the enjoyment of good health, and the latter years of his 
life were passed in much bodily infirmity. He died on the 
15th of June 1735, in the eightieth ycar ofhis age. Some of 
his dissertations are to be found among the Mémoires of the 
Academy. A posthumous publication of Vertot appeared 
under the title of “ Origine de la Grandeur de la Cour de 
Rome; et de la Nomination aux Evechés et aux Abbaies.” 
Lausanne, 1745, 12mo. On the constitution of the Roman 
senate, he had been consulted by Lord Stanhope ; and in 
1758 his answer was published by Hooke, who added his 
own observations. 

VERTUMNUS, in Mythology, a god who presided over 
gardens and orchards, honoured among the Etruscans, from 
whom the worship of this deity was transmitted to the Ro- 
mans. Vertumnus had a temple near the market-place at 
Rome, being represented as one of the tutelary deities of the 
merchants. The commentators on Ovid say, that he was 
an ancient king of Hetruria, who, by his diligent and suc- 
cessful cultivation of fruit and gardens, obtained the honour 
of being ranked among the gods. 

VERULAM. Francis Bacon, Viscount St. ALBANS, 
AND Baron VervutaMm. This illustrious man was born in 
London, on the 22d day of January 1561. His father, Sir 
Nicholas Bacon, a courtier, a lawyer, and a man of erndition, 
stood high in the favour of Queen Elizabeth, and was lord- 
keeper during twenty years of her reign. Anne, the second 
wife of Sir Nicholas, and the philosopher’s mother, was the 
daughter of Sir Anthony Cooke, Edward the Sixth’s tutor, 
and was herself distinguished among the learned females of 
the time. One of her sisters became the wife of Eliza- 
beth’s celebrated treasurer, Lord Burleigh. Delicate in 
health, and devoted to sedentary employment, Francis Ba- 
con exhibited in early boyhood the dawning of thosc powers 
whose versatility afterwards became not less remarkable than 
their strength. Asa child he delighted the queen with his 
precocious gravity and readiness of speech; and before he 
had completed his twelfth year we see him investigating the 
cause of a singular echo in a conduit, and endeavouring to 
penetrate the mystery of a juggler who performed in his 
father’s house. At the age of thirteen he was matriculated 
at Trinity College, Cambridge, of which Whitgift was then 
master; but his residence at the university lasted scarcely 
three years, and his writings contain many expressions of 
dissatisfaction with the current system of academical edu- 
cation. In his sixteenth year he was sent abroad, and lived 
for some time at Paris, under the charge of the English 
ambassador, Sir Amias Paulett; after which he visited the 
French provinces, and added to his literary and philosophi- 
cal studies an acquaintance with foreign policy and statis- 
tics, the fruit of which soon appeared in his tract upon the 
State of Europe. In February 1580, his father died, and 
le immediately returned to England. 
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Sir Nicholas left but a seanty fertune ; and his son Fran- 


~~ eis, the younycst of a large family, found himself obliged, 


in his twentieth year, to devise the means of earning a 
livelihood. One would have thought powerful friends 
could not have been wanting to one who, besides his own 
aexnowledged merit, had it in his power to urge the long 
and honourable services of his father, while his uncle was the 
prime minister of the kingdom. Of the patronage which 
thus seemed to be at his command, Bacon attempted to 
avail himself, desiring to obtain sueh a public employment 
as might enable him to unite political activity in some de- 
gree with literary study. But his suit was reeeived negleet- 
fully by the qucen, and harshly repulsed. by his kinsman. 
Although all the causes of this eonduct miay not be dis- 
coverable, a few lie at the surface. The lord-keeper had, 
in the later years of his life, lost the royal favour. Burleigh, 
besides his notorious eontempt for men of letters, had to pro- 
vide for sons of his own, to whom their accomplished, cou- 
sin might have proved a dangerous rival. From the Cecils, 
indeed, Bacon never derived any efficient aid, till he had 
foreed his way upwards in spite of them; and there are evi- 
dent traces of jealousy and dislike in the mode in which he 
was treated both by the old treasurer, and by his seeond 
son, Robert. 

Obliged therefore to betake himself to the law, Baeon 
was admitted at Gray’s Inn, where he spent several years ob- 
scurely in the study of his profession, .but with inereasing 
practice at the bar. The friendship of his fellow lawyers, 
earned by his amiable disposition and his aetivity in the 
affairs of the soeiety, bestowed on him offices in his inn of 
court; but his kinsmen were still eold and haughty. Lord 
Burleigh continued to write him letters of reproof; and 
Robert Ceeil, already a rising statesman, sneered at spe- 
culative intelleets, and insinuated their unfitness for the 
business of life. In 1590, when Bacon was in his thirtieth 
year, he was visited for the first time with eourt-favour, re- 
ceiving then an honorary appointment as queen’s eounsel 
extraordinary ; and to this was added a grant of the re- 
version of a elerkship in the star-chamber, which did not 
beeome vaeant for eighteen years. But the lawyer’s heart 
was not in his task. His brilliant professional success, and 
the awakening friendship of his relations, merely suggested 
to him renewed attempts to escape from the drudgery of 
the bar. His views are nobly expressed in a letter which 
he addressed to the lord-treasurer the year after his ap- 
pointment.' We linger with melaneholy pleasure over 
these abortive efforts made by one of the finest and most 
eapacious of intelleets to extricate itself from thatabyrinth 
of worldly turmoil, in whieh its owner was destined to pur- 
ehase rank and splendour at the expense of moral degrada- 
tion and final ruin. 

We are henceforth to behold Bacon aetively engaged in 
political life, as well as in the duties of his profession. Two 
parties then divided the eourt, equally remarkable in dif- 
ferent ways on aceount of those who headed them. Bur- 
leigh was the chief of the queen’s old counsellors, on whom, 
amidst all her caprices, she always had the prudenee to rely 
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I wax now somewhat ancient: one-and-thirty years is a great deal of sand in the hour-glass. 
confirmed, and I do not fear that action shall impair it; because I account my ordinary course of study and meditation 
IT ever bear a mind, in some middle place that J could discharge, to 4 
born under Sol that loveth honour, nor under Jupiter that loveth business, for the conteniplative planet carrieth me away wholly ; but 8 
a man born under an excellent sovereign, that deserveth the dedication of all men’s abilities. . . . 
doth somewhat move me; for, though I cannot uccuse myself that I am either prodigal or slothful, yet my health is not to spend, _ 
Lastly, I confess that I have as vast contemplative ends, as I have moderate civil ends; for I have taken all hnouledye ~ 
my province ; and, if I could purge it of two sorts of rovers,—whereof the one with frivolous disputations, confutations, and verbosibes., 

other with blind experiments, and auricular traditions and impostures, have committed so many spuils,—-I hope 
observations, grounded conclusions, and profitable inventions and discoveries ; the best state of that province. 

or vain-glory, or nature, or (if one take it more favourably) philanthropia, is so fixed in my mind, as it cannot be removed. 
if your lordship will not carry me on, 1 will not do as Anaxagoras did, who reduced himself with contemplation into voluntary poverty : 
this I will do,—TI will sell the inheritance that I have, and purchase some lease of quick revenue. or some office of gain. . 
puty ; and so give over all care of service, and become some sorry bookmaker, or a true pioneer in that mine of truth, which, he said, lay s0 


1 ¢e 


ful than most parts of action are. 


course to get. 


(Cabala, p. 18. Bacon's Works, vol. xii. p. 6,7. Montagu’s edit.) 


-vember 1592, he cntered parliament as one 


fer the real business of the state: the young and gay, thos 
who aspired to be ranked as the personal friends or a¢ 
of the withered sovereign of hearts, were led by an) 
spirited and imprudent Earl of Essex. To the party of th; 
nobleman Bacon decidedly attached himself, a = 
deed shared with his own elder brother Anthony, the | 
earl’s most private confidence. Valuable i am 
they to their rash patron; and a valuable seryant of te | 
nation did Francis Bacon bid fair to become, hate in No. 
o) hishts | 
of the shire for Middlesex. His first speech, els | 
following, contained an urgent pleading for improvements { 
in the law ; in another address, delivered in Mareh, he re. 
sisted, with exeeeding boldness as well as force of reason j 
the immediate levying of an unpopular subsidy to which | 
the House had already eonsented. The young lawyers | 
exposition of unpleasant truths gave deep atfence to tie | 
queen. His unele and the lord-keeper were both commis. | 
sioned to convey to him the assurance of the royal displea. | 
sure ; and the two humble, nay, crouching letters of apo- | 
logy, still extant, in which he entreated those ministers 0| 
procure his pardon, did not forebode much independence | 
in his subsequent eonduet. We do not, indeed, again b vat | 
Bacon named as a champion of popular rights. 

In the year 1594, Sir Edward Coke being made attorney- 
general, the solicitorship became vacant; and Bacon’s ape | 
plication for the offiee was strenuously supported by Essex, | 
But all efforts were in vain. The powerful kinsmen were| 
eolder than ever towards one who had chosen anather pa-| 
tron. The lord-keeper, Puckering, acted in a manner 
whieh drew on him a spirited rebuke from the candidate 
The queen hesitated, coquetted, told Essex that his friend, 
though witty, eloquent, and in some branches learned, was} 
a showy lawyer rather thana profound one. After a de-| 
lay of many months, the place was given to a plodding} 
serjeant ; and Baeon’s generous patron, vexed at the disay 
pointment of his hopes, sought to console both him and| 
himself by a gift equally munificent and delicate. Bacon | 
received from him an estate at Twickenham, worth about) 
eighteen hundred pounds. The present, in all likelihood, 
came very seasonably ; for he appears to have been alread 
involved in those pecuniary embarrassments from whieh 
he was never aftcrwards completely able to extricate bin 
self. He was obliged to sell the land which Essex had given 
him; two years later he was arrested in the street for | 
debt of three hundred pounds ; and among the Lord Chan-| 
cellor E!lesmere’s papers, recently published, there 13 a cu 
rious acknowledgment, granted in 1604, for a pledge in se-) 
eurity of an advanee of fifty pounds to him. These reas 
sons offer the only apology for the addresses which, about 
the time of his arrest, he paid to a wealthy and guewill 
widow, who, fortunately for him, preferred his professional 
brother and personal enemy, Sir Edward Coke. In the 
meantime, his legal reputation eontinued to merease, 20° 
his parliamentary exertions were unremitted, though alto 
gether free from that independence which had once Chay 
raeterized them. We thus trace Bacon down to his thirty 


My health, I thank God, | find 
to be more pall 


serve her majesty; not as # inal! 


Again, the mearmess of my estate 


T should bring in inausirious 
This, whether it be gues 
f 


an 


that shall be erecuted by “4 


Nie 


pausing only to remark, that two years earlier, 
» It is, in 1597, his celebrated Essays were first published. 
Ahongh merely the skeleton of what they afterwards be- 
qic, these compositions gained high reputation for their 
a hor, not only at home, but also on the. continent. 
‘\fter this, the first step in Bacon’s literary career, we 
roach what is the most painful task of his biographer, 
a lark page of his history, over which no ingenuity has 
er been able to throw a veil thick enongh to disguise 
itfoulness) We have seen him the friend, the adviser, 
tl grateful vassal of Essex $ we are now to behold him 
derting his benefactor, assisting to destroy him, standing 
f hin the face of the worldas his enemy andaccuser. The 
losopher’s latest biographer has pronounced his conduct 
iy his matter to be honourable and praiseworthy ; and to his 
pres we must refer those who are curious to canvass ar- 
nents of which we are ourselves unable to discover the 
f-e, Bacon, unfortunately for himself, had lately risen 
ch in royal favour, and been greatly trusted and employed. 
cordingly, in the first stages of Essex’s decline, he had to 
a a double part,—now offering to his patron advices which 
y-e but seldom followed, now seeking excuses to pacify 
t queen’s rising displeasure. His natural inclination for 
taporizing, the success which had hitherto attended his 
citious policy, the honest wish to serve his generous friend,— 
¢ these reasons may have concurred in tempting him to 
ebark in the dangerous channel. But the sunken rocks 
¢ encompassed him, and shipwreck was unavoidable. 


1 ach year, 


{eared to be the necessary result of the position into 
‘ich the parties were coming. Bacon had not the conrage 
{take the nobler part, and place himself by the side of 
| falling friend, at the probable expense of all his worldly 
spects. Suspicion and estrangement soon took the place 
affectionate confidence ; and the trust reposed in him by 
> queen was purchased by the bittcr consciousness that Es- 
\< regarded him as treacherous and hostile. A more dc- 
ading task was yet'tocome The first trial of the earl, in 
erence to his conduct in Ireland, was determined upon ; 
d Bacon’s enemies asserted that he offered himself to act 
one of the counsel for the prosecution. In that memoir 
‘defence of his conduct which he wrote in the next reign, 
\\d which proves satisfactorily nothing but his own humi- 
| ting consciousness of guilt, he states as to this matter 
nat was doubtless the truth. It had been resolved that 
li proceedings against the rash earl should not be carried 
it to his destruction, but should only disarm and dis- 
‘urage him; and, a hint being conveyed to Bacon that 
“e queen had not determined whether he should be em- 
oyed professionally in the affair or not, he thought proper 
address to her “two or three words of compliment,” in- 
nating that if she won!d dispense with his services he 
ould consider it as one of her greatest favours, but that 
herwise he knew his duty, and would not allow any pri- 
te obligations to interfere with what he owed to her 
aiety All this was, he adds, “a respect no man that 
‘\l his wits could have omitted.” Bacon, in short, still 
‘ished to serve two masters ; but he had now placed him- 
fat the mercy of those from whom he had no forbearance 
‘expect. The queen, suspicious and moody, was jealous 
_ his attachment to Essex, and bent on compelling him to 
» her service unreservedly : her advisers, or some of them, 
ere gladito have the odium of the ear!’s destruction shared 
‘ith them by one so distinguished, who had. likewise, been 
¢ victim’s friend. It was intimated that Bacon’s services 
uld not be dispensed with; but he tells us, (and he pro- 

bly repeats only what his masters tried to make him 
rege that it was resolved his share in the prosecu- 
; hould be confined to matters which could not do his 
‘Nortunate patron ahy serious harm. Essex’s private cen- 
jure by the-privy-council followed ; and, while he was coni- 


ienation either from Elizabeth or from Essex speedily . 
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mitted to custody-at-large, Bacon incurred, by his appear- Verulam. 
ance against him, an obloquy of which his letters show him *=\—™= 


to have been painfully sensible. In a few months the 
earl’s open rebellion took place; he was seized, and put 
upon his trial in February 1601, along with Lord South- 
ampton ; and on this occasion, when his life was at stake, 
Bacon again appeared as one of the counsel for the prose- 
cution, and delivered a speech of which there is extant an 
imperfect account. The language is harsh, but less so than 
addresses of the kind used to be in those days. The topics 
are oratorical, and, as it has been justly remarked, are less 
calenlated for ensuring conviction (which indeed was cer- 
tain) than for placing the conduct of the prisoner in an 
odious light, and hardening the queen’s heart against him; 
and, although it wonld be rash to judge of the real temper 
of the harangue without knowing more of its contents, yet 
what we possess contains much that cannot possibly be 
explained so as to do credit to the speaker. We know, like- 
wise, how the object of the attack received it. At ‘one 
place Essex interrupted his treacherons friend, and called 
upon him to say, as a witness, whether he had not, in their 
confidential intercourse, admitted the truth of those excuses 
which he now affected to treat.as frivolous and false. 
Essex was convicted; and between his sentence and exe- 
cution, Bacon admits in his exculpatory memoir that he made 
no attempt to save him; seeing the queen but once, as he 
says, and on that occasion venturing to do nothing further 
than pronouncing a few common-places on the blessed uses 
of mercy. But not even here was the disgrace to end, in 
which the timid man of the world had steeped himself. 
The act which had cost Elizabeth’s own heart so much, had 
also made her unpopular ; a defence of the royal policy in 
regard to Essex was thought necessary, and the pen that 
drew it up, under the direction of the queen’s advisers, was, 
we are grieved to find, no other than Bacon’s. The “ De- 
claration of the Practices and Treasons attempted and com- 
mitted by Robert Earl of Essex,” was printed, and is ex- 
tant: “a performance,” says a late writer, “ in defence of 
which, in the succeeding reign, Bacon had not a word to 
say; a performance abounding in expressions which no 
generous enemy would have employed respecting a man 
who had so dearly expiated his offences.” With this hu- 
miliating act of service we may consider Bacon’s public life 
under Elizabeth as closed. 

The reign of her successor was, from its commencement, 
a more auspicious era for men of letters and philosophy, 
with whom James, amidst all his imbecility and cold-heart- 
edness, was not by any means il] fitted to sympathise. Ba- 
con’s learning was no longer open to sneers and contempt; his 
uncle was dead; his hunchback cousin, Robert Cecil, who 


soon became Earl of Salisbury, was kept in check by his 


hereditary prudence ; and Coke, who had insulted our phi- 
losophic lawyer grossly, as he insulted every one who was de- 
fenceless and within his reach, was in a few years removed to 
the head of the court of common pleas. From the first hour 
of James’s reign, Bacon lost no opportunity of recommending 


himself to favonr; but the first mark of it which he received, 
-was one of which he neither was nor could have been proud, 


and which, nevertheless, he thonght proper to solicit. When 
the king called upon all, persons possessing forty pounds a 
year in land to be knighted, or to compound for a dispensa- 
tion from the honour, one effect of this scheme for filling the 
roval coffers was, that three members of Bacon’s mess at 
yray’s Inn appeared among the new knights. That love 
of external distinctions which was the fatal weakness of his 
nature, was Called into play, and the philosopher was dis- 
concerted by the titles of his companions, beside whom lie 
sat untitled. At the same time, likewise, he had, in his own 
words, “found ont an alderman’s daughter, a handsome 
maiden, to his liking ;” and the alderman’s daughter was 
likely to be more easily won if her admirer could offer her 
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Verulan. a showy accession of rank. Accordingly, Bacon wrote to 
~~ his cousin Cecil, stating his desire to ohtain, for these rea- 


sons, “this divulged and almost prostituted title of knight- 
hood.” The request was granted, but was immediately 
followed by another. Bacon, heartily ashamed of the 
company in which he was to appear, entreated that he 
might be knighted alone; “ that,” as he says, “‘ the man- 
ner might be such as might grace one, since the matter 
will not.” This petition was refused ; and, on the day of 
the coronation, Francis Bacon was one of three hundred 
who received the empty honour. Soon afterwards, being 
forty-two years old, he was married to the alderman’s daugh- 
ter, Alice Barnham, who brought him a considerable fortune, 
but seems, in the latter part of his life at all events, to have 
contributed little to his domestic happiness. 

These details are in themselvestrifles; but they are strange 
illustrations of the mixed character of one who, while thus 
soliciting honours of which he was half-ashamed, and eager 
for public distinctions, which, though more solid, were like- 
wise more dangerous, was not only respected and distinguish- 
ed as a lawyer and a statesman, as an orator, a scholar, and 
an author, but was occupied, during his few hours of leisure, 
in completing the most valuable system of philosophy that 
has ever been expounded in modern Europe. Smaller com- 
positions, submitted to his fricnds, showed from time to time 
the progress of the great work which he had marked out as 
the business of his life ; and among these was the treatise on 
the Advancement of Learning, published in 1605, in its au- 
thor’s forty-fifth year. Politica] tracts alternated with these 
philosophical speculations. 

In the mean time his public reputation, and his favour 
with the king, increased and kept pace with each other. In 
parliament he was actively useful in forwarding favourite 
and really good measures of the court, such as the union of 
England and Scotland, and the proposed consolidation of 
the laws of the two countries; nor was he less usefully em- 
ployed in taking a prominent part in the select committee of 
the house upon grievances. In his skilful hands, the report 
became all that the rulers could have wished, without ex- 
citing any general feeling against the framers. In 1604, he 
was made king’s counsel in ordinary, with a salary of forty 
pounds, to which was addcd a pension of sixty pounds. In 
1607, upon Coke’s promotion to the bench, Bacon was ap- 
pointed solicitor-general ; and he became attorney-general 
in 1612. His treatises concerning improvements in the law, 
and the principles of legislation, are more creditable testi- 
monies to the value of his official services than some others of 
his acts; such as the scheme, first tried in the session of 1614, 
for securing majorities in the House of Commons by or- 
ganised corruption, the invention of which has been recently 
traced to him, although in his place in parliament he ridiculed 
those who asserted that such a project had ever been form- 
ed. Bacon was likewise officially the prosecutor of Oliver 
St. John, of Owen and Talbot, and of the old clergyman 
Peacham, who was examined in the Tower under torture, 
the founder of modern philosophy being present, and put- 
ting the questions. In Peacham’s case there was even an 
attempt, actively promoted by Bacon, for securing a convic- 
tion by previous conference with the judges ; a plot which, 
though at length successful, was defeated for a time by the 
sturdy resistance of Coke, a tyrant to his inferiors, but a 
staunch opponent of encroachments upon judicial indepen- 
dence. Bacon’s last remarkahle appearance as attorney- 
general, was in the noted trial of the earl and countess of 
Somerset and their accomplices, for the murder of Sir Tho- 
mas Overbury; and, whatever the foul secret may have 
been, which was involved in that fiendish intrigue, Bacon’s 
letters to the king leave little reason for doubting that he 

at least was in possession of it. His conduct in this matter 
however gained him great and deserved credit. 
The fall of Somerset was followed by the rise of the new 


favourite Villiers, who had already profited by his intimacy 
with the attorney-general, and by the sound Milk i 
which the cautious statesman endeavoured to fortif 5 
youth and inexperience. The worthless Buckingham: des 
tined in a few years to be the instrument of retribution ts | 
Bacon’s past desertion of Essex, did not for some ei 
get obligations, of which he was probably wise enou <a 
desire a continuance. In 1616 Bacon having been teas “a 
the privy council, relinquished the har, but retained his Fae 
ber practice. In the spring of 1617, the Lord Chancellor F).| 
lesmere resigned the seals, which were immediately delivered) 
to Bacon, with the title of lord-keeper. In January of the 
succeeding. year he was made lord high chancellor of Ey 
land, and in July was raised to the peerage as my 
Verulam. His higher title of Viscount St. Albans was not 
conferred on him till 1621. Without neglecting his politi 
cal duties, he proceeded zealously to the judicial functions 
of his office, in which arrears of business had accumulated 
through the infirmitiesof his aged predecessor. “This day " 
wrote he to Buckingham in June 1617, “I have oade 
even with the business of the kingdom for common justice 
not one cause unheard; the lawyers drawn dry of all the| 
motions they were to make; not one petition unanswered 
And this, I think, could not be said in our age before. Thus 
I speak, not out of ostentation, but out of gladness, when 
have done my duty. I know men think I cannot continue 
if I should thus oppress myself with business ; but that ac 
count is made. The duties of life are more than life: anc 
if I die now, I shall die before the world be weary of me. 
And the man who wrote in this solemn moral strain, the] 
man whose writings throughout are an echo of the same lofty, 
expression of the sense of duty, was also the man who, in less 
than four years after his elevation to the seat of justice, was 
to be hurled from it in disgrace, branded as a bribed and 
dishonest man. “ At York House,” says Mr. Montagu, “on} 
the 22d of January 1621, he celebrated his sixtieth birth-| 
day, surrounded by his admirers and friends, among whom 
was Ben Jonson, who composed a poem in honour of the day| 

Hail, happy genius of this ancient pile! i 

How comes it all things so about thee smile— 

The fire, the wine, the men—and in the midst 

Thou stand’st, as if some mystery thou didst? 


“ Had the poet been a prophet, he would have describes 
the good genius of the mansion not exulting, but dejected) 
humble, and about to depart for ever.” 

He had now arrived at the conviction that his worshipo 
the powers of this world had made it impossible for him ti 
consummate the great sacrifice, which, during his lifetime, h | 


ing up of one section of the outline. 
wrote he, “and would have it saved.” The Novum Orgs 
num, the result of this determination, was publish Ww 
October 1620; and the fame which it earned for its autho 
throughout Europe, was in its rising splendour when his fa 
took place. 
The tempest which was soon to overturn the throne ¥3 | 
already lowering on the horizon ; and its earliest tention’ 
were heard in the important parliament which met on 6") 
30th of January 1621. With most of the complaint: | 
whose investigation the king and Buckingham fear _ 
much, we have here little to do: but two gross ane 
were, in which the lord chancellor was personally apie i 
He had passed the infamous patents of monopoly, of * 4 
the worst were those held by Sir Giles Mompesson, (Mass * 
ger’s Overreach,) and by Sir Francis Michell, and peta 
Buckingham’s brothers and dependents: and he had : 7) 
ed himself to be influenced in his judicial sentences y 


nmendations of the favourite. The first of these faults 
~ mitted of palliation, the second was susceptible of none; 

‘atboth were real and heavy offences. Yet neither of them 
as made an article of charge against Bacon. THe was at- 
‘cked upona different ground. Buckingham, by the advice 
“bis new counsellor Williams, then dean of Westminster, 
andoned the monopolists to their fate, contenting himself 
‘ith sending his own brothers out of the country, and with 
terwards publicly denying that he had any hand in assist- 
ctheir escape. But the storm was not allayed. In March, 
" parliamentary committee appointed to inquire into the 
distence of abuses in the courts of justice, reported that 
uses did exist, and that the person against whom they were 
leged, was the lord chancellor himself. Two cases were 
ecified, of suitors named Aubrey and Egerton, of whom 
4e one had given the chancellor L.100, the other L.400, 
id against whom he had decided, notwithstanding these 
-esents. ‘Two days after this report was presented, Lord 
. Albans presided in the House of Lords for the last time. 
‘ow accusations accumulated against him; and, alarmed in 
ind, and sick in body, he retired from the house, and ad- 
ressed to the peers a letter, praying for a suspension of 
.eir opinion, until he should have undergone a fair trial. In 
o long time the charges against him amounted to twenty- 
ree; and Williams, again called to the councils of Bucking- 
am and his master, advised that no risks should be incurred 
pon hisaccount. A prorogation of parliament ensued, dur- 
ig which an interview took place between the king and the 
hancellor ; and James, insteed of encouraging his accused 
ervant in the resolution he had expressed of defending 
pa recommended “that he should submit himself to 
‘ae House of Peers, and that upon his princely word he 
vould then restore him again, if they in their honours should 
‘ot be sensible of his merits.” On the 24th of April there 
vas presented to the Lords, by the Prince of Wales, a sup- 
lication and submission of the lord chanccllor, in which 
he most important passage is the following: “It resteth, 
erefore, that, without fig-leaves, I do ingenuously confess 
d acknowledge that, having understood the particulars of 
e charge, not formally from the house, but enough to in- 
rm my conscience and memory, I find matter sufficient 
dfull, both to move me to desert my defence, and to move 
our lordships to condemn and censure me. Neither will 
|trouble your lordships by singling those particulars, which 
think may fall off. 


Quid te exempta juvat spinis de pluribus una ? 


Neither will I prompt your lordships to observe upon the 
‘roofs, where they come not home, or the scruples touching 
e credits of the witnesses: neither will I represent unto 
your lordships how far a defence might, in diverse things, 
‘xtenuate the offence, in respcct of the time or manner ot 
he gift, or the like circumstances ; but only leave these 
Jhings to spring out of your own noble thoughts, and obser- 
ations of the evidence and examinations themselves, and 
vharitably to wind about the particulars of the charge here 
und there, as God shall put in your minds; and so submit 
“nyself wholly to your piety and grace. . . . . And, there- 
}ore, my humble suit to your lordships is, that my penitent 
ubmission may be my sentence, and the loss of the seal my 
‘Punishment; and that your lordships will spare any further 
|sentence, but recommend me to his majesty’s grace and par- 
ton for all that is past.” But not even thus was the humilia- 
jon complete. ‘The house resolved that the submission was 
‘fot specific, nor unequivocal enough to be satisfactory; and 

hat he should be required to furnish categorical answers to 
Me several articles of charge, which, accordingly, were sent 
0 him, being numbered under twenty-three heads. The 
pecific answers which he returned were prefaced and fol- 
owed by these declarations ; « Upon advised consideration 


f the charge, descending into my own conscience, and call- 
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ing my memory to account, so far as I am able, I do plainly Verulam. 
and ingennously confess that Iam guilty of corruption, and =~ — 


do renounce all defence, and put myself upon the grace and 
mercy of your lordships. . . . . This declaration I have 
made to your lordships with a sincere mind; humbly crav- 
ing that, if there should be any mistakes, your lordships 
would impute it to want of memory, and not to any desire 
of mine to obscure truth, or palliate anything. For I do 
again confess, that in the points charged upon me, although 
they should be taken as myself have declared them, there 
is a great deal of corruption and neglect, for which I am 
heartily and penitently sorrow, and submit myself to the 
judgment, grace, and mercy of the court.—For extenuation, 
I will use none, concerning the matters themselves: only it 
may please your lordships, out of your nobleness, to cast 
your eyes of compassion upon my person and estate. I 
was never noted for an avaricious man, and the apostle saith, 
that covetousness is the root of all evil. I hope also that 
your lordships do the rather find me in the state of grace ; 
tor that, in all these particulars, there are few or none that 
arc not almost two years old, whereas those that have an 
habit of corruption do commonly wax worse and worse ; so 
that it hath pleased God to prepare me, vy precedent de- 
grees of amendment, to my present penitency. And for 
my estate, it is so mean and poor, as my care is now chiefly 
to satisfy my debts.” 

This declaration being read, a deputation of the lords was 
appointed to wait on the unfortunate man in the chamber 
where he sat deserted and alone, and to demand whether it 
were his own hand that was subscribed to it. Among them 
was Shakspeare’s friend Lord Southampton, who had been 
condemned to death along with Essex. Bacon replied to 
them, “ It is my act, my hand, my heart. I beseech your 
lordships, be merciful unto a broken reed.” Again the fal- 
len judge prayed the king to intercede for him ; and again 
the king, his haughty son, and their thankless favourite, 
refused to interfere. On the 3d of May 1621, the lords 
pronounced a sentence which, stamping him at all events 
with indelible disgrace, was terrible even in the punish- 
ment which it actually inflicted. Bacon, found guilty upon 
his own confession, was sentenccd to a fine of forty thou- 
sand pounds, and to confinement in the Tower during the 
king’s pleasure; he was pronounced incapable of public 
employments, and of sitting in parliament; and prohibited 
from coming within the verge of the court. His judges in- 
deed knew that the harsher part of the sentence would not 
be executed. Accordingly, though committed immediately 
to the Tower, he was released after two days’ imprison- 
ment; and the fine was remitted in the course of the au- 
tumn, although it is a fact dishonourable (in the circum- 
stances) to his enemy and successor Bishop Williams, that 
the pardon was stayed at the seal, till the king in person 
ordered it to be passed. 

From the whole tenor of this afflicting history, it is plain 
that Bacon’s memory cannot be cleared from very heavy 
imputations. Indecd, the case against him may be stated, 
if we push it to the utmost, in an alternative form which 
admits of no honourable solution. Convicted of corruption, 
as he was, upon his own confession, we must either believe 
the confession, and pronounce him a corrupt judge, or we 
must disbelieve it, and pronounce him a liar. Most of his bio- 
graphers adopt the former alternative. Mr. Montagu’s ela- 
borate defence is really founded on something which is not. 
very far distant from the latter. And, humiliating as either 
supposition is, we have, for our own part, no hesitation in be- 
lieving that the truth lies nearest to that theory which im- 
putes to the unhappy chancellor insincerity and cowardice 
rather than wilful corruption. We cannot indeed go so 
far as his enthusiastic biographer, who insists that the acts 
charged and confessed, were in themselves, if not quite free 
from moral blame, yet palliated, not only by —— usage, 
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Verulam. but by intentions strictly honest;—that he was sacrificed by 
ev" the king and the king’s minion, although, if he had stood a 


trial, he could have obtained a full acquittal. This, we must 
venture to think, is a position which, if maintained to its 
whole extent, cannot be even plausibly defended. Neither, 
as we must also believe, is justice done by that other view, 
which has been stated more recently with such force and 
eloquence, that the case was one of gross bribery, gross and 
glaring even when compared with the ordinary course of 
corruption in these times; a case so bad, that the court, 
anxious, for their own sakes, to save the culprit, dared not 
to utter a word in extenuation.1 

The fact which posscsses the greatest importance for the 
elucidation of this unfortunate story, is that whieh has been 
founded on so elaborately by Mr. Montagu, and lately il- 
lustrated further by another writer for a different purpose.” 
The custom of giving presents was then general, not to say 
universal, in England. It extended much farther than the 
épices of the French parliaments ; for the gifts were not fix- 
ed in amount, nor, though always expected, were they re- 
cognised as lawful perquisites. The advisers of the crown 
received presents from those who asked for favours: the 
sovereign received presents from those who approached the 
throne on occasions of pomp and festivity. Both these im- 
proprieties were not only universal but unchallenged. Fur- 
ther, judges received presents; and under certain condi- 
tions,—when, for instance, the giver had not been, and was 
not likely to be, a suitor in the judge’s court, or even when, 
though he had been a suitor, the cause was ended,—this 
dangerous abuse was scarcely less common than the other, 
and scarcely regarded in a more unfavourable light. That 
it was wrong, all men felt ; but we fear there were few in- 
deed, who, like Sir Thomas More, refused absolutely to 
profit by it. High as Coke himself stood for honesty, and 
well as he deserved praise for this (almost his only redeem- 
ing virtue), we doubt whether his judicial character could 
have emerged quite untainted from a scrutiny led by com- 
mon informers, discarded servants, and disappointed liti- 
gants, like that to which his unfortunate rival was subject- 
ed. Pure Bacon was not; purer than he, several of his con- 
temporaries probably were; but we believe him to have 
been merely one of the offenders, and very far indeed from 
being the worst, in an age when corruption and profligacy, 
senatorial, judicial, and administrative, were almost at the 
acme of that excess which an indignant nation speedily rose 
to exterminate and to avenge. 

A comparison of the charges in detail, and of the evidence 
adduced, with Bacon’s articulate answers, as to the candour 
of which there is no reason to doubt, would really exhibit 
little or nothing which, after fair allowances are made for 
imperfect information and other causes of obscurity, would 
afford a distinct contradiction to the chancellor's own so- 
lemn averment, made in a letter to the king at an early 
stage of the investigation. “ For the briberies and gifts 
wherewith I am charged, when the book of hearts shall be 
opened, I hope I shall not be found to have the troubled 
fountain of a corrupt heart, in a depraved habit of taking 
rewards to pervert justice ; howsoever I may be frail, and 
partake of the abuses of the times.” While he lay in the 
Tower, he addressed to Buckingham a letter containing 
these expressions: “ However I have acknowledged that 
the sentence is just, and for reformation sake fit, I have 
been a trusty, and honest, and Christ-loving friend to your 
lordship, and the justest chancellor that hath been in the 
five changes since my father’s time.” This last sentence, 
indeed, when carefully weighed, will be found to contain 
more of truth than the writer himself perhaps intended. 
A judge not altogether unjust he may have been, if we 
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compare him with his contemporaries ; but he Was also 
trusty, and trusting, and servile friend of the royal favourite 
and of other men in power. He was a lover of the — 
of the world, to an extent highly dangerous for iss oa 
had but little private fortune, insufficient official hissed 
tion, and habits which disqualified him for exercising q| 
strict superintendence over the expenses of his household, | 
or the conduct of his dependents generally. His emoly.| 
ments as chancellor did not amount to three thousand 
pounds a-year; and, immediately on his appointment, he| 
had used vain endeavours to have the office put ona ual 
independent footing. His servants habitually betrayed both| 
him and the suitors; but there can be no doubt that, con. 
tinually embarrassed in circumstances, he himself was only | 
too glad to receive the customary gifts when they could be, 
taken with any semblance of propriety. As to his confession, | 
while we believe it to be true in every particular instance, | 
we believe it also in its general admission of corruption :) 
but we likewise believe that the general admission ought 
to have been qualified by certain references, which would! 
have established the truth of a remark made by Bacon in|} 
his hour of deepest suffering, that “ they upon whom the 
wall fell were not the greatest offenders in Israel.’ Andi} 
this, as we conceive it, was the danger which the court were|| 
so eagcr to avert, the danger which filled the king and 
Buckingham with such dismay. This was their reason for! 
insisting that Bacon should sacrifice his own character, and_ 
abandon that line of defence which might not improbably 
have precipitated the revolution. Upon this assumption, | 
their conduct throughout is intelligible and consistent; and, 
although one is reluctant to believe it, the assumption is|| 
not contradicted by any thing in the chancellor's character. 
Lofty as may still have been his abstract notions of morality, 
his practical views were darkened and debased by his long | 
servitude to public office in a corrupt age. ‘The stain 
which, as he well knew, the sentence of the parliament | 
would affix upon his name, may have seemed a light thing 
to one who was aware how the same brand might have been | 
justly imprinted on almost every eminent name in theking- | 
dom. And again, neither Bacon nor his master, nor those | 
others who were the royal advisers, were able to compre- 

hend, in this instance, any more than elsewhere, the spirit | 
which had already gone abroad. They did not anticipate | 
the severity of the sentence pronounced by the House of | 
Lords; still less did they anticipate (Bacon at least did not, | 
nor perhaps did Williams) the universal indignation which } 
was aroused by the fact that the highest judge in the realm | 
had been displaced for bribery. The court gained its im- | 
mediate purpose, in removing to a subsequent time the | 
fatal struggle; but there soon arrived the fulfilment of | 
Bacon’s prophecy, that the successful attack on him would 
be but an encouragement and strengthening to those who 
aimed at the throne itself. 

After hisrelease from the Tower, Bacon, although strange- 
ly anxious to continue in London, was obliged to retire to 
his paternal seat of Gorhambury, near St. Albans. There he 
immediately commenced his History of Henry the Seventh, 
a work displaying but too unequivocal proofs of the deject- 
ed lassitude which had crept upon his mind. Early Aad 
year he offered himself unsuccessfully for the provostship 0! | 
Eton College, and proceeded with other literary undertakings. | 
These included the completion of the celebrated treatise — 
“ De Augmentis,” an improvement of the older work ne 
Advancement of Learning. This was the last philosophics 
treatise which he published; although the few remaimmg 
years of his life were incessantly devoted to study and Sage 
position, and gave birth to the New Atlantis, the Sy" | 
Sylvarum, and other works of less consequence. 


note. Edinburgh Review, vol. Ixv. p. 50—63. 
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Shortly before the king’s death, he remitted the whole of 


sentence on Bacon, who, however, did not again sit in 
iament. His health was already broken ; and in De- 
mber of that year, 1625, he made his will, in which, al- 
jugh his affairs were really in extreme confusion, he writes 
Jif he considered himself a wealthy man. In the spring 
(1626, on his way from Gray s Inn to Gorhambury, he ex- 
sed himself to a sudden chill, by performing in a cottage 
; experiment which had suggested itself to him, regarding 
» fitness of snow or ice as a substitute for salt in preserv- 
irdead flesh. Unable to travel home, he was carried to the 
hh of Arundel’s house at Highgate, where, after seven 
cys’ illness, he died early in the morning of Easter Sunday, 
{: 9th of April, in the sixty-sixth year of his age. In obe- 
«nce to his will, he was buried in the same grave with his 
pther, in St. Michael’s church, near St. Albans. 

It is sad beyond expression to turn to those reflections 
rich are suggested by the life of this great man, however 
iently one may be disposed to regard his weaknesses. 
f who founded the philosophy of modern Europe, he who 
jought down philosophy from heaven to earth, disentang- 
|g it from airy abstractions, and anchoring it on practical 
tiths,—he who aided science alike by his improvements 
‘ its procedure, and his enlarged views of its end and aim, 
ilicating observation of individual truths as the only sure 
jide to universal conclusions, and practical utility as the 
‘ly quality which makes such conclusions worth the la- 
jur they cost,—he who did all this, was destined to furnish 
| his own pitiable example, a pregnant illustration of the 
pat principles which his writings taught. A slave to the 
orld and its vanitics, he was betrayed by the evil genius 
jom he served. Unable to subject reason, and passion, 
id imagination, to the stern control of the moral sense, 
| expiated, by a life of discomfort and dependence, ending 
)an old age of sorrow and disgrace, the sin of having mis- 
orehended the mighty rule, which alone can save the em- 
e of the mind from becoming a scene like ancient chaos. 
Bacon’s philosophy has been analysed in other parts of 
s work, and on his literary character we have left our- 
ves no space toenlarge. We can only remark the power- 
effect which his singular versatility of talents exercised 
er the dissemination of his scientific views. “ The re- 
\tation which Bacon had acquired from his Essays,” says 
\ate writer, “ a work carly translated into various foreign 
‘}guages,—his splendid talents as an orator,—and his pro- 
nent place in public life,—were circumstances strongly 
culated to attract the curiosity of the learned world to 
}philosophicalwritings.” And these writings in themselves 
take admirably of the character belonging to their au- 
pr’s works of a different class. Philosophy has seldom made 
self more attractive ; never has she made herself equally 
in communicating Icssons of such sterling value. If the 
tks of this wonderful man were worthless as repositories 
scientific thouglit and knowledge, they would still demand 
‘erential study. A masterly eloquence, a union of diver- 
ed qualities of style in the highest sense of the word, dis- 
guished even the carlicr among them, and entitled those 
ich were produced in the writer’s maturer years, to rank, 
withstanding the faults they share with all vrose com- 
‘sitions of their time, as monuments nowhere excelled in 
‘> Compass of English literature.1 (B. L.) 
RVEIERS, a circle of the province of Liege, in the 
otherlands, Containing six cantons, divided into twenty- 
i communes. The capital is the city of the same name, 
ely situated on the river Besdre, partly in a valley, and 
ly on the declivity of some hills. It is well built, and 
lace of the most active industry in the kingdom. The 
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chief trade is that of making fine woollen cloths, which are Vesalius 


celebrated in every part of the continent, especially from 


the brilliant colours, to which the quality of the water is said Vespucei- 


greatly to contribute. There are also some chemical ma- 
nufactures, producing aquafortis, vitriol, and soaps. The 
wealth and number of the inhabitants have rapidly increased 
since the peace of 1814. The population then was 9960, 
and in 1831 was 19,592. 

VESALIUS, Anpreas, a celebrated physician and ana- 
tomist, was born at Brussels in the year 1514. He studied 
physic at Paris under Sylvius, but applied himself chiefly to 
anatomy, which was then very little known, dissections be- 
ing esteemed unlawful and impious; and it appears from his 
work “ De Humani Corporis Fabrica,” that he perfected 
himself in this useful knowledge very early. About the 
year 1537, the republic of Venice made him professor in 
the university of Padua, where he taught anatomy for 
seven years. Charlcs V. called him to be his physician, as he 
was afterwards to Philip II, king of Spain. Vesalius was 
now at the height of his glory, when all of a sudden he 
formed the design of taking a journey to Palestine; con- 
cerning which journey we are told the following story. A 
young Spanish nobleman whom he had attended was sup- 
posed to be dead. Vesalius obtained leave to open him, in 
order to explore the true cause of his illness ; but when he 
opened the breast, he perceived symptoms of life, and saw 
the heart beat. The parent, not satisfied with prosecuting 
him for murder, accused him of impiety to the inquisition, 
in hopes that tribunal would punish him with greater ri- 
gour ; but the king interposing, saved him on condition of 
his making a pilgrimage to the Holy Land. He was ship- 
wrecked on his return, and thrown upon the island of Zante, 
where he perished on the 15th of October 1564. He was 
the author of several works, the principal of which is en- 
titled “De Humani Corporis Fabrica, libri vit.” Basil. 1543, 
fol. This first edition contains excellent wood-cuts. 

VESOUL, a city of France, the capital of an arrondisse- 
ment of the same name in the department of the Saone. It 
stands on the river Drugeon, is well built, and is surrounded 
with hills, whose sides are covered with vineyards yielding 
very good wine. Around it are some beautiful promenades. 
In 1836 it contained 5583 inhabitants. Lat. 47..37. 50. 
Long. 7. 4. 31. E. 

VESPER, a small island in the Pacific ocean, thirty-six 
miles in circumference, discovered by Roggewin in 1722. 

VESPERS, in the church of Rome, denote the afternoon 
service 5 answering in some measure to the evening prayers 
of the church of England. 

VESPUCCI, AMERIGO, was born at Florence, 9th 
March, 1451, of a distinguished family, and was educated 
by his uncle, a man of great scientific reputation, and 
made great proficiency, especially in astronomy and geo- 
graphy, and the sciences connected with navigation. He 
was destined by his family to commercial pursuits, which 
had at this time contributed so greatly to the prosperity of 
the republic. In 1493 he left Florence, and arrived at Se- 
ville at the time that Columbus was preparing to set out on 
his first voyage of discovery; the success of which awaken- 
ed the emulation of Amerigo, and determined him to ex- 
change the pursuits of commerce for the fascinating pros- 
pects of discoveries in the New World. 

On the 10th of May, 1497, (according to the account of 
Bandini, but Spanish writers place the date two years later,” 
he commenccd his first voyage, and left Cadiz with five ves 
sels under the orders of D’Ojead. He reached America af- 
ter thirty-seven days’ sailing, and coasted along the conti- 
nent more than 400 leagues. After a voyage of thirteen 


: 4 " i 132. article I. Stewart and 
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months, he returned to Spain, and anchored at Cadiz the 15th 
October 1498. 

The year following he revisited America, and after sail- 
ing along the coast under the tropics, he returned by the 
island of St. Domingo, where Ojeda had some encounters 
with the Europeans who six years before had come to the 
island with Columbus. The fleet then steered northwards 
and discovered several islands, which Amerigo, by a poeti- 
cal exaggeration, raised to the number of a thousand. In 
1501 he entered the service of Emmanuel, king of Portugal, 
and again visited America, sailing along the coast of Brazil to 
Patagonia. He made a fourth voyage to America in 1503, 
with the view of attempting the discovery of a western pas- 
sage to Malacca; in this, however, he was unsuccessful, and 
returned with the loss of one of his ships. About this time 
the vast continent discovered by Columbus began to be 
called America, from his Latinized name Americus; and 
he lived to enjoy the usurped honour for several years. His 
death took place in 1516, while he was in the service of Em- 
manuel, king of Portugal, who caused the remains of his ves- 
sels to be preserved in the cathedral of Lisbon, and heaped 
honours on his family. He left a journal of four of his voya- 
ges, which was printed at Paris in Latin, in 1552, and from 
which translations were afterwards published in the Italian 
and French languages. 

VESTA, in pagan worship, the same with Cybele. 
CYBELE. 

Vesta the Younger, in pagan worship, the goddess of 
fire, was the daughter of Saturn and Cybele, and the sister 
of Ceres. She was so much in love with chastity, that on 
Jupiter’s ascending the throne, and offering to grant what- 
ever she asked, she only desired the preservation of her 
virginity, which she obtained. Vesta was not represented 
in her temple by any image. 

Vesta, one of the lately discovered planets. See AsTRO- 
NOMY. 

VESTALIA, in Roman antiquity, a festival celebrated 
in honour of the goddess Vesta, on the 5th of the ides of 
June; that is, on the 9th of the month. 

VESTALS, among the ancient Romans, were priestesses 
of the goddess Vesta, and had the perpetual fire committed 
to their charge. They were at first only four in number, 
but afterwards increased to six ; and it does not appear that 
their number ever exceeded six, among whom was one su- 
perior to the rest, and called vestalis maxima. The vestals 
were chosen from six to ten years of age, and obliged to 
strict continency for thirty years ; the first ten of which were 
employed in learning the ceremonies of religion, the next 
ten in the performance of them, and the last ten in teaching 
them to the younger vestals. The habit of the vestals con- 
sisted of a head-dress, called infula, which sat close to the 
head, and from whence hung certain laces called vitta; a 
kind of surplice made of white linen, and over it a purple 
mantle with a long train to it. 

VESTIBULE, in Architecture, a kind of entrance into a 


See 


VETERINARY SCIENCE. 


Tux knowledge and the enlightened treatment of the dis- 
eases of domestic animals have, in this country, been elevated 
to the rank of a science only within the last fifty years. 
Previously to that time, the art of Farriery consisted in the 
traditionary lore of the worker in iron, faber ferrarius, or 
smith; and in Jater times, in the professional skill of a few 
medical practitioners, who were not, however, sufficiently 
careful to ascertain the many striking differences which 
exist between the economy of man, and that of the lower 
animals. The modern term veterinary, derives its origin 
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large building ; being an open place before the hall, or 9 
the bottom of the staircase. 
VESTRY, a place adjoining to a church, where 
vestments of the minister are kept; and also a Meetinc! 
at such place, consisting of the minister, church-warden cP 
and chief men of most parishes, who make a parish vestp | 
or meeting. By custom there are select vestries, bein i 
certain number of persons chosen to have the dees | 
of the parish, make rates, and take the account of church} 
wardens, &c. 
VESUVIUS, a celebrated volcano of Italy, six miles eas! 
from the city of Naples. This mountain has two tops ; on 
of which only goes by the name of Vesuvius, the Other be 
ing now called Somma; but Sir William Hamilton is 0. 
opinion, that the latter is what the ancients called Vesuvius 
The perpendicular height of Vesuvins is only 3700 fee 
though the ascent from the foot to the top is three Italig 
miles. One side of the mountain is well cultivated and for 
tile, producing great plenty of vines, but the south an/ 
west sides are eutirely covered with cinders and ashes | 
while a sulphureous smoke constantly issues from the top| 
sometimes attended with the most violent explosions o| 
stones, the emission of great streams of lava, and all th! 
other attendants of a most formidable volcano. The firs! 
of these eruptions recorded in history took place in the yea 
79; at which time the two cities of Pompeii and Hercula| 
neum were entirely buried under the stones and ashe 
thrown out. Incredible mischief was also done to thi 
neighbouring country, and numbers of people lost thei 
lives, among whom was thie elder Pliny. 
It is the opinion of the best judges, however, that th 
eruption was by no means the first that had ever happenec 
The very streets of those cities which were at that tim 
overwhelmed, are said to be partly paved with lava. Sine} 
that time thirty different eruptions have been recorded 
some of which have been extremely violent. In the yea 
1538, a mountain, three miles in circumference, and a quat 


| 

ter ofa mile in perpendicular height, was thrown up int | 
| 

The first great eruption taken notice of by Sir Willia} 

| 

1 


course of one night. 

Hamilton was that of 1767, which, though very violent, waj 
mild in comparison with that of 1538. From this tu 
Vesuvius never ceased for ten years to send forth smoke! 
nor were there many months in which it did not thro 
out stones, scoriz, and cinders; which, increasing 
a certain degree, were usually followed by lavas so tha 
from the year 1767 to 1779 there were nine eruption 
some of them very considerable. In the month of A 
gust that year, an eruption took place, which, for its eX) 
traordinary and terrible appearance, has been generally 
reckoned among the most remarkable of any recorded con} 
cerning this or any other volcano. We cannot, however) 
afford room for any description of it here, or of the 
various eruptions which have since taken place. See Gx0 
LOGY. 


from the Latin veterinarius, an adjective denoting relatior 
to beasts of burden. The same word, used as a substan 
tive, signifies a person who has the care of such beasts. ©" 
etymology is, however, involved in considerable obscut!!) 
The first veterinary school was founded at Lyons in the ee 
1761, and another was founded at Alfort, near Panis, q] 
1766. In the year 1792 the Veterinary College of Lonaor 
was established, and it is to this date that the origin 
science in this country may be correctly assigned. M0" 
recently a school of veterinary medicine has been foun 


nary the northern mictropolis, under the patronage of the 
nee.fighland and Agricultural Society, so that the art no 
oubt will continue, as 1t lately has done, to make steady 
ad rapid progress. - 

The science of veterinary medicine must evidently be 
sed upon a minute and accurate knowledge of the struc- 
re and functions of all those animals which may require 
; aid, as also of the disorders and accidents to which these 
% exposed, and the various resources, whether natural or 
tificial, available for their cure. This opens a wide 
Jd, and shows the valuc of the light which may be 
srrowed from collateral sciences. From the paramount 
aportance which man attaches to every thing which con- 
rns himself, human anatonty, and the sciences of medicine 
ad surgery, have from time immemorial been prosecutcd 
sth the keenest assiduity. Natural history has long 
ad its numerous and enthusiastic votaries, and hence so 
such knowledge on the subjects of comparative anatomy 
iid physiology. If there be analogies of structure between 
an, and “ the humbler partners of his mortal pilgrimage,” 
hen both are in health and strength, sure we are these are 
‘ot fewer or less striking, when they are labouring under 
ie many ills to which they alike are heirs. From these 
arious sciences much valuable information has undoubt- 
dly been gleaned in aid of that which is now to engage 
ur attention; and we cannot too strongly impress upon 
‘he veterinary student, that before hc is competent to learn 
4e art of healing, he must have an accurate knowledge 
f the anatomical structure, and the physiology, of the 
‘omestic animals. For the acquisition of this primary 
‘ranch of the science, we must refer him to the several 
ticles concerning them in our previous volumes,! and to 
pe approved elementary treatises, of which a list is supplied 
't the close of this article; confining ourselvcs to such gene- 
alallusions concerning these matters, as may be unavoid- 
ible in the course of the following observations. Our space 
veing very limited, we must endeavour to instruct, more by 
1 useful classification and nomenclature, and the exposition 
of correct principles, than by entering into matters of detail. 
mmal We commence with a few general remarks on INFLAM- 
‘Mation. When a part, like the white of the eye, be- 
bomes red, hot, pained, and swollen, it is said to be in 
state of inflammation, and the symptoms are chiefly 
ascribed to a morbid state of the blood-vessels, there be- 
Ing an increased determination of blood to the part. This 
isease nay be cxcited in any part of the surface, by a 
wound or other irritation; and there is no internal organ 
hich is not liable to attack, and often without any very 
apparent cause. Hence inflammation, in one form or 

ther, is the most common disorder which is encoun- 
ered, and withal the most fatal. It is most apt to occur 
where there is a plethora, or general fulness from over-feed- 
‘ing and insufficient cxercise; and is excited by over-exer- 
tion, by sudden changes of temperature, and by checked 
erspiration. It has several modes of termination, of which 


ing the horse, the groom rarely has enough of water, 


more. 


‘ne some of it should always be added to the other ingredients. 


i with this object. 
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pot to examine it is at the edge of the lower jaw, 
- Over the face, 
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: p BLEEDING. In the horse, and cattle, sheep, and dog, bleeding, 
Tmeck vein, though it may also be satisfactorily performed in the 


' Anatomy, and Comparative Anatomy, in vol. ii. andiii. ; Physiology, vol. xvil. ; , ‘ 
* Clean water is the hest FOMENTATION. It should be as hot as the hand can bear it, yet not hot enough to pain the animal. 
and he does not continue the 
fomented, get a pailful of water as hot as the hand can bear it; put the horse’s foot into it, : 
the affected part, and keep it constantly runuing down the whole limb. Foment for about half an hour, and keep the water hot by adding 


‘and can be safely borne. They are usually made of bran mash, turnips, 
Wet bandages act as 
* Ofcoo.ine Lotions cold water is the meustruum. It may be made colder by the introduction of a little salt or ice; sal ammoniac and 
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Of the horse, the natural putsE is from 35 to 45 beats in the minute : uaa 
alittle before the angle, where the maxillary comes from the neck, to be distributed 


The pulse is one of the most important indications in all serious disorders. 4 ; ‘ 
h ; from its greater facility and rapidity, is best performed in the jugular 


plate and saphena veins, the former coming from the inside of the arm, 
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resolution, or the gradual subsidence of the disease, is the Veterizary 
most favourable: anothcr mode is effusion of the serum, Science. 
or watery portion of the blood, where temporary swellings "vy" 


and dropsies are occasioned; or of coagulable lymph, by 
which morbid adhesions and growths are produced; another 
termination is suppuration, or the formation of matter, and 
finally, there is gangrene or mortification. It is sometimes 
very rapid in its progress, or acute, at others it is slower, 
and is then styled chronic. When the inflammation is local, 
limited in extent, and somewhat external, warm fomenta- 
tions,? or poultices,> which are a kind of fomentations, or 
cold applications, may each be applied with advantage 
according to circumstanccs. Fomentations open the pores 
of the skin, promote perspiration, and so lessen swelling 
and tension, and assuage pain and inflammation; while 
cold applications promote evaporation, subdue inordinate 
action, and so assist in restoring health. When the symp- 
toms are acute, and the disease spreads, as it is prone to 
do, the whole frame more or less participates, and sympto- 
matic fever is the result. 

Concerning the occurrence, in the domestic animals, of Fever, 


Sympromatic Fever, produced by accident and disease, as sympto- 


injury of the foot, or inflammation of the eye, there can be matic. 
no doubt whatever. This complaint corresponds in every 
respect, except its exciting cause, with the Simrie IN- simple 


FLAMMATORY FEVER, a disease whose existence has been inflamma- 


denied by some, but on very insufficient grounds. “ In so tory. 
plain a point of practice as this,” says Mr Percivall, “ we 
might as well attempt to deny the existence of inflam- 
mation in horses as of fever.” Its first symptoms, which 
may not be always easily detected, are dulness and heavi- 
ness, hanging down the head, and disinclination to move. 
This will probably be followed by chilliness, marked by a 
staring coat, coldness of the surface and extremities, and 
sometimes an actual rigor or shivering fit: to this succecds 
a warm skin, a hot and dry mouth, redness of the eyes and 
lining membrane of the nose, a guick, full, and hard pulse,° 
rapid respiration, with apparent labour rather than pain ; 
there is also loss of appetite, costiveness, high-coloured and 
diminished flow of urine, and increased sensibility. The 
causes most frequently apparent are over-exertion, sudden 
increase of temperature, and plethora; they are often ob- 
scure. The disease appears sometimes as an epidemic, as 
stated by Mr Gibson : “I have frequently had several cases 
of this fever at the same time, and in different places, where 
no visible cause could be assigned for it.” The indications 
of cure-are the same as in symptomatic fever, venesection 
usually not requiring to be carried far, or often repeat- 
ed. Returning to symptomatic fever, we remark, that the 
treatment consists in the vigorous employment of what is 
called the ANTIPHLOGISTIC REGIMEN. Of this the most 
important item is blood-letting, general and local, the for- 
mer being infinitely the most important.° With this must 
be combined purging, or rather the administration of laxa- 
tives, with the object of removing irritation, and diminish- 


Horse, vol. xi, 

In foment- 
bathing long enough to doany good. Ii the leg is to be 
and with a large spunge lave the water well above 


> Pouttices should be formed of those materials which best maintain heat and moisture, and they should be applied as warm as possible, 


or oatmeal porridge. Linseed meal alone makes the best of poultices, 
poultices. 


| Vinegar may be added for the same purpose. The object is to reduce heat, and promote evaporation. T he addition of a little spirits is made 


under fever it rises to 80, 90, and 100. The most convenient 
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ying the existence | 


Veterinary ing the watery part of the blood.! Large warm injections sis there are no good grounds for den 
Science. should at once be resorted to, and they are often of signal of Simple Fever, so we are persuaded there are as few font 
~~" benefit :? the food must be regulated and restricted,? and denying the occasional visitation of Low FEVER, —_ 
the temperature attended to. Diaphoretics may often be much it may be generally overlooked. It has been - hy 
employed with advantage,* and associated with them smart founded with other grave complaints, but was very gene. 

friction over the whole body, by wisping and hand-rubbing.® rally the essential disease in those murrains which wera, 

When the inflammation is local, counter-irritation should so common in former days, and which acquired other and| 

be employed ; in acute cases most effectually by blisters.6 most unsatisfactory appellations. It is well observed 
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and running up directly in front of it to the jugular; the latter, or thigh vein, running across the inside of that limb. Either the 
may be used. When blood is to be drawn, the animal is blindfolded on the side to be operated upon, and the head held to the Other side.4 
the hair is smoothed along the course of the vein by the moistened finger, the point selected being about two inches below the angle of the 
jaw. The progress of the blood towards the heart is to be obstructed, and the vein thus made sufficiently permanent and tense. A lange. | 
bladed fleam, and a good-sized lancet are preferable, as the benefit of the operation 1s much increased by the rapidity with which the blood 
‘is drawn. From 8 to 12 pints isa moderate bleeding for the horse and ox, regulated in some degree by'the size. From 12 to 16 or even 90. 
pints is a large one ; and sometimes, in skilful hands, it is expedient to bleed till fainting is induced, and the animal drops down under the 
operation. The vessel in which the blood is received should be such that the quantity can readily be ascertained. When this is suff. 
cient, the edges of the wound are to be brought accurately together, and kept so, by a smal] sharp pin being passed through them, and reel 
tained by a little tow. It is of importance, in closing the wound, to see it is quite close, and that no hairs or other foreiyn bodies inter. 
pose. For a time the head should be tied up, and care taken that the horse does not injure the part. | 
Local BLEEDING may be performed in the palatine vein, in a line backwards between the middle or central cutting tooth and the second, and 
a little more than an inch within the teeth. The division is made by means of the bistoury, and the artery as well as the vein is sometimes | 
wounded ; hemorrhage, however, may here he readily commanded. — In the foot it may be performed at the union of the crust and sole, by 
cutting down with a searcher or fine drawing knife. For stopping it, a pledgit of tow may be applied, and the shoe tacked over it, | 
* Pnysicinc, which in stable language is the term used for purging, is employed for improving the condition when in indifferent health, 
and as a remedy for disease. The medicines chiefly used are, for Horses, Barbadoes aloes, dose from 3 to 9 drachms, croton bean, from k| 
scruple to half a drachm, or cake, from half a drachm to a drachm, to which may be occasionally added, calomel, from one drachm to a 
drachm and a half; for Cattle, aloes, in a dose somewhat larger than for the horse, Epsom salts (very uncertain in horses), or common sat 
dose from a pound toa pound and a half, with some stimulus, as ginger, anise, or carraway seed ; also Linseed oil, dose ] pound, and eroton| 
oil, 15 to 20 drops, or the bean and cake, the same as in the horse. For Dogs aloes prove uncertain, and jalap, dose 1 drachm, is far surer, and || 
better when combined with calomel, 2 grains; croton oil, dose 2 drops, also valuable, and the bean 5 grains, and syrnp of buckthorn, dose an 
ounce. These, it will be observed, are average doses for full-grown animals; in the young and small, they should be less, in the large 
they may require to be greater; but much injury has often been done by too large doses, too frequently repeated. To the Horse, physic’ 
is usually administered in the form of a bolus, or ball, to Cattle by drinking or drenching, though for both either way may be employed. Aj 
ball is conveniently made of linseed meal, molasses, and the active ingredient, whether purgative, diuretic, or cordial ; it should be softish, 
and about the size of a pullet’s egg. In administering it, the operator stands before the horse, which is generally unbound, and turned with | 
its head out of the stall, with a halter on it. An assistant stands on the left side, to steady the horse’s head, and keep it from rising too 
high ; sometimes he holds the mouth, and grooms generally need such aid. The operator seizes the horse’s tongue in his left hand, draws 
it a little out, and to one side, and places his little finger fast upon the under jaw; with his right hand he carries the ball smartly along ™ 
roof of the mouth, and leaves it at the root of the tongue: the mouth is closed, and the head held, till the ball is seen descending the | 
gullet on the left side. When loath to swallow, a little water may he offered, and it will carry the ball befure it. A hot, troublesome | 
horse should be sent at once toa veterinary surgeon. Instruments should if possible be avoided ; and adding croton farina to the mash often | 


fleam orlaneet | 


3 t 
answers perfectly well. Drenches, on the whole, operate more speedily than balls, and are sometimes necessary. As many horses and cattle |] 


have been killed by the practice, (some of the fluid being forced into the lungs,) though heedlessly regarded in stables, and even in books, || 
we advise that becoming caution should be employed, that no unnecessary force be used, that they never be given by the nostrils, and espe- 

cially that if the slightest irritation is occasioned in the windpipe, the animal shall immediately he set at liberty, that by coughing he may 
free himself of the offending matter. Physic is given to a dog by pouring it over his throat with a spoon, or he may be made to bolt it in | 
a thin slice of meat ; the syrup of buckthorn he will often lick spontaneously. 

The horse must undergo preparation Jor physic, which is done by gently relaxing the bowels. During the day previous, his food should 
be restricted to bran mashes, a quarter of a peck being sufficient for a feed, and this, with his drink, should be given warm ; corn should 
be withheld, and hay restricted. He may have walking or trotting exercise morning and evening. The physic is given on an empty sto- 
nach, early in the morning ; immediately afterwards a bran-mash is given; that over, the horse goes to exercise, fur perhaps an hour, and 
is watered when he returns. The water should be as warm as he will take it, and he should have as much as he pleases throughout the 
day ; bran mash should be given as often as corn usually is, and better warm than cold; if both are refused, bran may be tried, but no corn, 
and but little hay. Sometimes gentle exercise may be given in the afternoon, and also next day. The physic usually begins to operate | 
next morning, though it rarely takes effect in twelve hours, frequently not for thirty. When the physic begins to operate, the horse should 
stand in the stable till it setts, which may be in twelve hours. 

? InsEcTions, though easily administered by means of the old ox bladder and pipe, are still more conveniently given with a syringe. For 
{axative clysters for the horse or cow, from a gallon to 12 pints of warm water, or gruel, at the temperature of 96°, with a couple of hand. 
fulls of salt, or two ounces of soft soap, prove most useful. Stronger ones may be obtained, by adding a few ounces of aloes to the mix. 
ture. In cases of diarrheea, or over-purging, the injection should consist of a few pints of warm gruel, to which is added an ounce of catechu 
electuary, or from half a drachm to a drachm of powdered opium. The only art in administering a clyster, where, however, there is often 
bungling, and even injury, by wounding the rectum, is to avoid frightening the animal, anointing the pipe well, and gently insinuating it, be | 
fore the fluid is forced up. | 

* In general, bran mashes, carrots, green meat, and hay, form the sick horse’s diet, gruel and tepid water his drink. ; 

* DiapHoretics are those medicines which have a tendency to produce perspiration and sweating. Some of these are of a hot and stimu- 
lating quality, and these must be avoided in febrile disorders. The others are neither very numerous nor powerful. Emetic tartar, dose | 
from one drachm to two drachms, and fox-glove in powder, dose one drachm, are the most powerful. Nitre, in doses of 8 or 4 drachms, 18 
often combined with these. Sulphur, in doses of 4 or 5 ounces, is sometimes useful. 

° When two men are employed on each side, the effect and benefit are often surprising. : ; 

° BLISTERING PLASTERS are never applied to horses, An ointment is always used, of which rather more than half is well rubbed into the 
part to be blistered, while the remainder is thinly and equally spread over the part that has been rubbed. When there is any danger of the 
ointment running, and acting upon places that should not be blistered, they must be covered with a stiff ointment made of hog’s lard an 
bee’s wax, or kept wet with a little water. The bedding must be removed when the leg is blistered, aud to prevent the horse slipping, the 
Stones may be covered with a little short litter or saw-dust, The horse’s head must be secured in such a way that he cannot reach t 4 
blister with his teeth. Put him into a narrow stall, and tie his head firmly to the rack. When the blister has become quite dry, the AK 
may be freed, and the horse let down. Sometimes it remains itchy, and the horse rubs it; in that case, he must be tied up again. Le 
fet very tired, and threaten to go down on his haunches, put the beads on his neck, let go the head, and give a good bed. When the blis- 


ter is quite dry, put some sweet oil upon it, and repeat it every second day. Give time, and no work, otherwise the horse may be hleme 
ished by the process. 


¢ eminent pathologist, that as local inflammation gives rise 
¢constitutional febrile symptoms, so idiopathic fevers of 
kinds, in their turn, often give rise to, or at least are 
companied by local inflammatory symptoms. The old 
(riers mistook thesc local symptoms for the fever which 
‘duced them, and we fear the error is sometimes com- 
itted in our own days. The characteristic symptoms are 
aeral disturbance of the circulation, and feeble, rapid 
Ise, weakness, prostration of strength, detcrmination of 
Lod to particular, but, in different instanccs and epide- 
ics, very different parts, producing pain, and manifesting 
stendency to inflammation, but of a degenerate kind, so 
tit the very texture of the tissue becomes disorganised. 
"ye progress of the disease is often rapid, and the result 
vy fatal. In some cases, the lungs or heart are attacked, 
: others the liver, bowels, or even somc external part of 
12 body. This we believe to be the true history of such 
ceases as the quarter-evil, the black-quarter, the joint- 
m, and various braxies, which figure so conspicuously in 
t older works, and whose ravages were attended with 
s:h fatal consequences to the agriculturist. In some well- 
«ertained instances, nineteen individuals have died out of 
ery score which has heen attacked. To the possible re- 
crence of such complaints, the veterinarian should not 
sithis eye; and, in actual practice, we have witnessed 
1schief where these circumstances have been disregarded, 
: | where bleeding, though not excessive, has been pushed 
1) far, with the object of relieving the local complaint, to 
p considerable sacrifice of life. In these cases, we have 
ianged the treatment, administered wine and other core 
hs, instead of debilitating remedies, and thus have ar- 
“ted the progress of mortality. 
sy In the study of the veterinary art, the ground-work is 
TEOLOGY, inasmuch as it relates to the most fixed and 
vble part of the frame, and so becomes the guide and di- 
1 tory to the relations and actions of all other parts. In 
wordance with this fact, we shall first direct attention 
ithe Osseous system. 
tsof DISEASES of BONES are not common, and the only ones 
‘shall mention are Hxostosis and Necrosis, under which 
| {yrtes, or ulceration, and Amchylosis, may be included. 
8. Nostosis isan osseous tumour, originating from a bone, in 
Nich the periosteum is always ncccssarily involved, there 
ling thickening of this membrane, and deposition of osseous 
iitter by it, in many cases, not less than by the bone it- 
i It may generally be the result of some local in- 
jy, though unquestionably it may occur from other causes. 
ere is no bone which it may not attack ; and an cxosto- 
© as large as a child’s head, has been seen on some of 
' bones. The attending pain secms to varyfand to be 
jatly dependent upon the extent to which the circumja- 
fat parts are involved, as does also the degree of lameness 
hay produce. With a few exceptions, the discase does 
often force itself upon notice. The appropriate reme- 
Very uniform in its beneficial results, is counter-irrita- 
1, by frequent, and if necessary, smart blistering, firing, 
etons. In some cases, it may finally call for excision. 
le exceptions just alluded to, are the diseases known un- 
4 the names of bone-spavin, splint, and ring-bone, which 
doubt afford Specimens of the disease. But it is more- 
q true, that, in these instances, other tissues than those 
‘ned are implicated, and oftcn primarily; so that we shall 
‘pone their consideration. Necrosis is the dcath, more 
*ss extensive, of the whole or part ofa bone. An effort 
ade by nature to throw it off from the frame, by exfolia- 
*3 and itis often wonderful to observe what is effected in 
way. The disease is not, however, often witncssed in 


ie: ora bony union of parts of a joint which were 
my free, and played on each other, often occurs, the 


|, wer animals, so we need not dwell longer upon it. AN- fe 
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result of long-continued irritation and inflammation of the Veterinary 


parts implicated. 


Science. 


FRACTURES are not uncommon among domestic animals ; =" 
although, from the frequent attendant violence, many of them Fractures. 


are beyond the reach of art. Thus is it generally with frac- 
ture of the skull. Sometimes the ridge of the orbit, at its 
outer and upper part, is fractured by falls, and more fre- 
quently by blows: the detached portion may be replaced, 
and retained by stitching the skin, and bandages. The spi- 
nal proccsses of the vertebra are sometimcs fractured, and 
caries of these parts occurs from injuries of the saddle. 
The ribs, too, are subject to fracture, and the sacrum, from 
falling backwards, when paralysis of the tail occurs. The 
extrcmitics, however, are most liable to this accident, in- 
cluding the femur and tibia, the scapula, humcrus, elbow, 
fore-arm, cannons, pasterns, and coflins. Fracture of the 
leg occurs on the road or street, the rider or driver 
not knowing whether the accident has occurred in -the 
fall, after it, or in trying to avoid it. It may be that 
the fracture is produced by a blow from the opposite foot. 
When the end of the bone protrudes through the integu- 
ments, the fracture is called compound, and the prospect 
of a successful issue is then greatly diminished. It is a 
great error to suppose that a horse’s bone, once broken, 
cannot unite; it does so as readily asin man. When the 
attempt is not made, it is on account of the cost and trouble. 
When an animal is highly valued, the cure may be wisely 
undertaken, and successfully accomplished, by the appli- 
cation of splints and bandages, the sufferer not being slung. 
In sheep, fractures heal with great facility ; and also in the 
dog. 


On the Myonoey, or muscular system of the lower ani- Muscular 


mals, we shall say but little. 
parts,—of what constitutes generally the body or belly of 
the muscles, popularly called flesh ; and of shining tendons, 
into which these muscular fibres are inserted, forming 
strong elastic cords, which are fixed into the bones and 
other parts which are to be moved or compressed. These 
tendons generally lie over and round the joints, thereby 
strengthening them. To these must be added the apon- 
euroses, which are tendinous wrappers or binders, of vari- 
ous thickness, which cover various sets of muscles, and oc- 
casionally connect them to each other, and to the bones 
beneath. These constituent parts of the muscular system, 
and especially the last, are generally esteemed the seat of 


It consists chiefly of two system. 


RHEUMATISM ; a disease from which the lower animals are Rheyma- 


not altogether exempt. 
den exposure to cold and rain, damp and drought, after 
being overheated. Somctimes it is more general, accom- 
panied with pain, lameness, and fever: in other cases it 
is local. One form of the Chill of Mr White, resembles 
Rheumatic fever in man. A few hours after violent excr- 
cise, especially if the horse has been plunged into a river, 
or washed freely with cold water, and then placed in a cur- 
rent of air, it may be found almost incapable of moving, 
and can scarcely be led out for examination without diffi- 
culty, and this by metastasis, may change into acute founder. 
With this there is quick pulse and rapid breathing. The 
pain may be generally diffused, or local. Sometimes it is 
confined to the muscles of the chest, when it forms the chest- 
founder of Gibson, and many farriers. The term anticor 
is sometimes applicd to this disease affecting the breast, 
but it is also applied to any uneasiness or swelling of the 
part. The disease often falls upon the loins in oxen, con- 
stituting the chine-felon of older writers, and arising from 
the same causes as those mentioned above. Sometimes it 
shews itself at one or more of the joints, forming the joint- 
elon. We have witnessed acute rheumatism in the elbow 
and stifle, though rarcly; but frequently in the fetlocks, 
after catarrhal affections. The treatment in all these come 


It is generally produced by sud-tism. 
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plaints consists in bleeding, moderate purging, with fomen- 
tations and embrocations to the swellings. The disorder 
called the founder in dogs, is this disease, usually produced 
by the same class of causes, and requiring the same kind 
of remedies. In addition to bleeding and purging, hot 
baths, and a dry and comfortable kennel, with small doses 
of colchicum and antimony, are the most successful reme- 
dies, followed by regular exercise. 

Besides the tendons already mentioned, and the accurate 
fitting of the bones into one another, having their extre- 
mities covered with cartilage, a substance in firmness and 
elasticity approximating to caoutchouc, the JOINTS are 
greatly strengthened by what are properly called liga- 
ments, and which consist of strong tendinous cords, passing 
from bone to bone, and most firmly binding them together. 
Internal to the cartilages, and lining the cavity of the joint, 
is a fine vascular membrane, designated the synovial, whose 
office is to secrete the joint-oil: and to finish these de- 
tails, we have only to add one other fact, namely, that 
wherever friction occurs, as of a tendon upon a bone, there 
is found what is called a bursa, which is nothing else than 
a fine bag, which secretes a lubricating fluid, so facilitat- 
ing the motion. All these parts, it will be understood, 
enter directly into the formation of the joints; and when 
these exquisite structures are considered, and their extreme 
liability to accidents, it will at once be perceived how com- 
plicated and important these injuries and diseases must ne- 
cessarily be. We now return to the diseases of the bones 
already named, to which we shall add those of the other 
parts just mentioned. é 

After the exposition already given of the pathology of 
exostosis, the somewhat complicated examples of it, to 
which we now proceed, will not occupy us long; and the 
description of one will nearly serve for the others. Bone 
SPAVIN occurs in the lower part of the hock. It is usu- 
ally observed as a small hard tumor, at the top of the shank 
bone, and of the inner splint bone, near the lower wedge 
bones. It seems to be produced from stress or over-work, 
occurring especially in young horses, and at first is com- 
monly attended with pain, occasioning considerable lame- 
ness. The ligaments and cartilages have probably been 
injured; the periosteum and bone inflame, swell, and throw 
out ossific matter, and, unless care be taken, the disease 
spreads to the wedge bones, and to the astragulus, thereby 
involving the hinge-joint of the hock, a result most anxi- 
ously to be avoided. The treatment, which should com- 
mence early, is mainly counter-irritation, by repeated smart 
blistering, firing, setons, punching, and long rest and 
ease. Under the treatment specified, many complete 
cures have been effected, and with no return of the disease. 
From the want, however, of sufficiently active treatment, 
and of due patience, only partial relief is very often obtain- 
ed. The horse is rendered unfit for quick and hard work, 
and remains spavined for life. The circumstance of the 
lameness diminishing in the chronic state, under exercise, 
is explained by the principal seat of motion, between the 
astragulus and tibia, being free, and the stiffness and pain 
being felt chiefly in some less important parts of the ar- 
ticulation. 

The Sruint or splent now requires little more for its 
elucidation than being defined. It acquires its name from 
its seat, occurring always on one of the splint bones of the 
leg. A tumor, which feels hard, appears between the knee 
and fetlock, and generally upon the inside of the leg. Its 
nature, causes, symptoms, and cure, entirely correspond 
with those of the last-named disease. The deformity often 
appears in a chronic state, gives no great trouble, and 
finally may disappear. Rine@Bonr has acquired its name 
from its form, usually shewing itself just above the coronet, 
where it is an ossification of the lateral cartilages, from 
compression and irritation. Though generally commencing 


at this point, it is apt to spread, producing anchylosis be. 
tween the large and small pastern bones. It occurs moro 
frequently on the hind than the fore feet. If Sa 
time be not allowed for the active use of means, the a 
joint may be involved, and become useless, ee 
_ Asscess, the result of inflammation, more or less acute 
is a circumscribed swelling, containing matter in the su. 
rounding cellular membrane, which forms a cyst for co : 
taining it, the matter or pus being a product of the ‘nfl 
mation. This pus generally must procure vent for itself | 
and, as a general principle, in that direction where the oe 
sistance is the least. Thus it usually comes to the sur. | 
face. Often, however, it does not; the abscess bursting | 
in another direction, the matter escapes, and a sinus, fis. 
tula, or PIPE, so designated by farriers, occurs. Tis | 
sinuses burrow especially among the fascie, tendons, joints, | 
and other parts lately alluded to. Abscess may occur in| 
any part of the body; and the object of art ever is, to ex-| 
pedite its formation, and to afford a free and speedy evacu-|| 
ation, especially when from its locality, there is risk o | 
sinus. When sinuses form, they must be freely opened 8 
sometimes by counter-opening to that extent, that the 
matter shall have the most direct and safest exit. In this | 
connection two complaints require mention. Pot1-sym}} 
is aname derived from its proximity to the head. Thelj 
cranium is sustained on the neck by the help of ligamen4 
tum nuche, or pack-wax, a broad and strong ligament, alto) 
gether of a peculiar nature. It not unfrequently happens] 
that, from a horse’s raising his head violently against the 
manger, or bruising it with the halter, or from cruel blowg 
of brutal stablemen or carters, an injury is inflicted. Tl 
a certain extent it may be superficial; but in addition) 
from the contusion of the inner surface of the ligament or) 
the bones, inflammation is often excited in the soft parti} 
beneath. Hence the secretion of pus, which could nejj 
ver work its way through the pack-wax; and hence ii} 
burrows deep, and in different directions, till serious inj 
jury is done far and near, not sparing, sometimes, the bon 
processes. So soon as the disease is discovered, the treat] 
ment is plain, and if judicious, effectual. The probe mus | 
instruct, and openings and counter-openings may be madlj 
freely, but with discretion ; and tlie sinuses, wholly or pat 
tially freed, may speedily, by means of stimulants, be induc 
ed to assume a healthy action. FisTuLA OF THE WITHE 
from the pressure and irritation of the saddle, forms anothe 
instance in which these sinuses are apt to run deep, ant) 
produce much mischief. Hence all injury from this caus 
requires watching. By pressure we may ascertain the eat} 
liest formation of pus ; and the abscess should be openeé 
After sinuses are formed, the principle of treatment 1s ti) 
same as just specified. Tents, or dossils of lint, put with | 
in the lips of the wound, may sometimes be required. | 
To the Bursa, so generally spread over the body, ¥ 
have already made allusion ; and in turning to their ais) 
eased condition we may affirm that this arises almos 
solely from an increased effusion into their cavity, pr 
duced by a strain of the tendon passing over thein, ¢ 
from increased friction in over-exertion, whereby the 
become enlarged, tense, painful in themselves, and stl] 
more by the irritation they produce in the neighbourin 
parts. Sometimes the swelling is enormous, and it 
matter of surprise there is comparatively so little local 
constitutional disturbance. These swellings are pop! 
ly called WinpGaits—Ganglions in man. Small win 
galls may long exist without apparent injury, | 
always unseemly ; and when fresh we should abel 
remove them. Cold evaporating lotions ate sometin’ 
tried; but we believe smart counter-irritation, by no 
and repeated blisters, is much more likely to be onl a 
obstinate cases firing is much practised ; and thoug weld 
lieve that, in this and other complaints, this painful ss 
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ts been, and still is, much abused, yet, administered dis- 
de itis too valuable a remedy to be discarded. If the 
wn does not succeed, we advise puncturing the cyst, ap- 
ing compress and bandage, and healing the external wound, 
yere there is any difficulty, with the help of the actual cau- 
ty! This being the nature and the treatment of windgalls 


omy 


; AFFECTIONS OF THE SYNOVIAL MEMBRANES, so serious Veterinary 
in their nature, are almost always the consequence of ex- Science. 
ternal injury. When the joints are laid open, especially the =~” 
larger ones, the danger is great from the inflammatory fever, Synovial 
and the result is often fatal. The opening is sometimes ™¢™™"¢s 
witnessed in the stifle, hock, elbow, and fetlocks, but most At elbow. 


erally, we can speedily dismiss those which, from pecu- 
‘ity of position and importance, have figured as distinct 
e1 peculiar diseases. BoG-SPavin, sometimes called 
].oop-SPAVIN, occurs in nearly the same position as 
fne-spavin, but is much softer in its texture, and elas- 
t, Its causes are the same as those already mentioned. 
"circumscribed tumor obstructs the return of the blood 
fm the neighbouring veins, which consequently swell; 
lice the name Bioop-Spaviy, and hence the unwar- 
yitable practice of removing a part of the vein. This is 
cerious disease, though the symptoms are not so acute as 
ibone-spavin; the lameness is less, though it is obstinate, 
{J constitutes unsoundness. On the treatment we have 
hing to add. Carrrp Hock is named from its position, 
i2 back projecting point of the joint. It is usually pro- 
iced by blows, often inflicted by the horse itself, by kick- 
‘tin harness, or in the stable. If not speedily dissi- 
ited, the tumor is apt to become callous and obstinate. 
e Curs is another cnlargement at the back of the hock, 
‘t three or four inches under its projecting point. ‘The 
‘mplaint is produced by an injury of the ligamcnt which 
nects the os calcis with the metatarsal bone, and consists 
.a thickening of the ligament and cellular membranc. It 
curs from a sudden sprain, in a race, an extraordinary leap, 
severe gallop over heavy ground. ‘The swelling is not 
at, but at first the complaint is usually attended with 
eness. Some horses are termed curby-hocked, implying 
t they labour under a species of malformation, in conse- 
“ence of which the ligament in question is more liable to be 
ured than in other hocks. WiunpcAuus are very common 

we the fetlock. TuorovcH-Priy, a swelling both on 
2 out and inside of the hock, is an affection of the bursa 
the back part of the joint, with an effusion of the lu- 


ieating fluid. Ifthe tumor on onc side be pressed, the 
id is forced into that of the other side; hence the name. 
€ symptoms arise either from the bursa, surrounding 
 perforans tendon, passing round the back part of the 
‘ck, being disturbed, or from the capsular ligament itself 
‘ing involved. 


ose on the upper lip of the horse, and twisting it rather tightly. 
| over the animal, aud makes it stand quiet. 


As it is necessary to explain how this may be safely accomplished, we shall say a few words on the proper mode of securing animals. 
Icing. A twitch is an instrumeut composed of a noose of cord, attached to the end of a stick ; and twitching consists in fixing the 
From the great pain it can be made to produce it exercises great cou- 
The matter is very simple, and, when required, cam be applied in the field as well as in 
+ stable, Castine is the term used for throwing down a horse or bullock, and so keeping it. In the former animal this is done by 


frequently in the fore knee. In the former of these joints 
it is generally the result of puncture, either accidentally or 
through brutal usage; the swelling is rapid and extensive, 
and the attending inflammation most hazardous. The 
opening into the knee joint is the result of coming down, 
with severe Broken Kner. 


Under this term is included Broken 


the slightest division of the skiu, as well as the most for- knee. 


midable; and here no injury is trifling. The worst should 
at once be ascertained by accurate examination. If slight 
and superficial, the wound may be bathed twice or thrice a- 
day with Goulard’s lotion; swelling and inflammation require 
repeated poultices; any tendency to proud flesh must. be 
repressed with burnt alum, or blue stone. The appear- 


Exposed 


ance of synovia at once demonstrates the nature of the ac- knee 
cident; and the limb must then be moved as little as pos-Joint. 


sible, as the rubbing of the ends of the bones on each 
other is most injurious. The great object here, as in the 
case of the other joints, is to endeavour to close the orifice, 
and if possible to anticipate inflammation and fever; and 
unless this can be effected the animal must be destroyed. 
By the careful application of plaster, sometimes stitching, 
applying paste or flour, by skilful bandaging, and complete 
rest, the puncture has been, and may be healed at once. 
For the same object white vitriol is applied, and the 
cautery is often useful. The synovial membrane itself is 
not to be cauterised, but the superficial parts. If the first 
application has not been successful in the course of a few 
days, a second may be tried; and five or six applications 
have at last rewarded the practitioner’s skill. 

A Sprain, or sérazn, is violence inflicted, with extension, 
often rupture and displacement, upon the soft parts of a 
joint, including ccllular membrane, tendons, ligaments, and 
all other parts forming the articulation. ‘The dislocation 
or disruption may be complete, or it may be a mere bruise 
or stress; and innumerable are the shades of difference 
between thesc extremes. Effusion of the fluids is an attend- 
ing consequence. Parts of vital importance, as in the neck 
or back, may be implicated, and the accident be imme- 
diately fatal or wholly irremediable; on the contrary, they 


‘}animal must fall, the fall being regulated by one mau at the head and another at the haunch. Even when most skilfully performed, 
\m the act of falling and the struggles after it, many accidents have occurred to man and horse. Jn the case of the ox you take a long 
e, double it, and tie a knot in the middle about a yard from the end, so as to leave a noose of sufficient size to go round the bullock’s 
k; which being put on, the two ends are to be brought between the fore legs, aud round the hind pasterns, then back again and through 
Roose. By standing in front of the animgl, and drawing up the ropes quickly, so that the hind legs are drawn towards the chest, it is 
lily thrown down ; while in this situation the ropes are to be secured, and any operation may be safely performed. The veterinary sur- 
also employs the side-lines, barnacles, and trevis, so much used on the continent; for the particulars concerning which we must re- 
to the works named at the end of the article. , a 

n Firing, or applying the cautery, casting is a frequent preliminary. The part should previously have been shaven or the hair clipped as 
't a8 possible. "Lhe operation consists in drawing lines, which had best be parallel, about half an inch asunder, on the affected part 
&red hot iron, with a small smooth rounded edge. No part is in a fit state to be fired when the skin is hot or inflamed, and the skin 
‘puld never he deeply penetrated by the iron. According to the heat of the point, so should be the velocity and lightness of touch, and 
Town marking from the singing is all that is required. After the firing the horse must be laid up for three or four days to prevent his 
/Hring the part. If the irritation produced is Jess than was intended, it may be promoted by means of blistering ointment. When it is 
ed to moderate it or heal it, the treatment is the same as after blistering. Counter-irritation is also effected by means of the seton and 
towel. The Srrow consists of a piece of tape or soft cord passed under a portion of the skin by the seton needle ; the ends may be 
together, the cord may be moved every other day from side to side, being previously lubricated with oil of turpentine or blister plas- 
Thus the amount of irritation may be regulated ; and the practice is often resorted to for relieving deep-seated and painful affections. 
© Rowrr is oly a seton under another form. In applying it an incision is made in the skin to the extent of about an inch, by piuch- 
{iTup and cutting it with a bistoury or rowel scissors. The cellular membrane round the wound is then separated to the extent of 
fe an ineb, so as to admit a dossil of tow, which is better than leather, smeared with digestive ointment. A discharge is soon pro- 


| | “d. which has a tendency to relieve any deep-seated neighbouring morbid action. i 


ir of hobbles, strong straps and cords particularly arranged, which are first attached to the feet and then suddenly drawn together, so that 
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storation may be accomplished. They constitute a very 
serious class of cases. The marked symptoms are pain in 
the injured parts, and inability of motion, sometimes com- 
plete. The treatment is at first rest, a regulation of the 
local action and constitutional disturbance, according to 
circumstance, by venesection, general and local, the anti- 
phlogistic regimen, fomentation, bandages, and other sooth- 
ing remedies; and, when the sprain is of an older date, 
counter-irritation, friction, and gentle exercise. 

A sprain of the Necx is commonly the result of a violent 
fall upon the head, as in hunting, or in a steeple-chase. The 
spinal cord may be severely injured, and, according to the 
precise situation, there may be instant death, or hopeless 
paralysis. In other cases, without serious injury of the 
cord, there is displacement of some of the bones, with a 
slight twist of the neck and head. In such a case there may 
be recovery, with permanent distortion. A sprain of the 
Back may occur in the field or upon ice. The hind feet 
slip backward, as in leaping a ditch, and the violent effort 
the horse makes to recover bis footing appcars to be the 
cause of the injury. The bones of the spine may thus be 
partially separated, or the stress may be so slight as to 
attract no attention till the horse cools. In aggravated 
cases art can do nothing; the milder ones must be treated 
according to the principles alrcady laid down. Spray of 
the SHounpeR assuredly occurs, though shoulder- lameness 
is often imputed when the disease is totally different ; 
hence the importance of discrimination. It is more fre- 
quently produced by a slip or side fall, than by fair and 
violent exertion. On examination there may be neither 
heat nor swelling in the part; but there will be unwilling- 
ness to move the joint; the animal will extend it and raise 
the leg as little as possible; there will also be soreness in 
the articulation on pressure, and a peculiar drawing up of the 
leg. Ifthcre be difficulty in coming to a decision from the 
symptoms, we must takc the limb in hand, and observe if 
the movements of the shoulder-joint give pain. A mild 
blister often effects a cure; and the constitution is seldom 
disturbed. Rest must be secured. Regarding the sprains 
of the Hrp-Jo1n7, usually called whzrl-bone, or round bone, 
our remarks would so much correspond to those just de- 
livered, that we shall not repeat them. The Sririe-JoinT, 
and the Hocx are occasionally sprained, and such accidents 
are marked by swelling of the part, and dragging of the leg. 
The Parexua is sometimes dislocated, and the ligaments 
torn, when the leg is dragged and powerless. The knee-pan 
should be reduced by drawing the leg forcibly forwards, 
pressing the patella into its place. The Frriocxs and Pas- 
TERNS arc also subject to sprain, and to be involved in the 
injury of the perforating flexor of the foot and the suspen- 
sary ligament, which are primarily concerned in BREAKING- 
Down. ‘Two injuries are described under this name. One 
is merely a sprain of the back-tendons, usually in the fore- 
leg; it may be so slight as to escape notice till the horse 
cool, or it may be such as to produce marked lameness 
from the first. The other, or true breaking-down, is said 
to consist in a rupture of the tendons and ligaments: it 
occurs suddenly, and generally when the horsc is at full 
speed; it rarcly happens in both the fore-legs at once. 
The horse stops instantly, or he falls; on rising he is seen 
to rest on his fetlocks, the toe turned up, the sole looking 
forward. Some able writers have denied the possibility of 
the fracture of the ligament; but the true pathology here 
regards not one ligament or tendon, but all the parts which 
form the back parts of the joint. Sometimes they arc par- 
tially torn. When the fetlock does not wholly come to 
the ground, the foot, skilfully treated, may become as use- 
ful as ever; when both fetlucks come down the horse can 
seldom be recovered. This accident sometimes leads to 
a contraction or drawing up of the leg, which ultimately 
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knuckles over at the fetlock. For the relief of this, gj 
tendons must be cut; an operation proposed twenty yea 
ago, and now coming into general use. 

The human hand has been the subject of much and det 
served admiration, and the horse’s foot is scarcely less tk 
object of wonder. It is also a highly vital and complica | 
ed organ, esscntial to the well-being of the animal a 
pre-eminently exposed to injuries. On a minute nod 
ledge of its structure, and the uses of its various parts, ¢ | 
pends the successful treatment of its multitudinous al? il 
portant diseases, which, early and accurately discriming 
ed, may often be speedily remedied, while, mistaken ay 
neglected, they proceed from bad to worse, till the anim| 
is good for nothing. 
_ Wehere say nothing of Weakness OF THE Foor, whidf, 
is rather an original infirmity, than a distinct diseasift 
though it leads to many. Animals so formed should nevi, 
be put to severe and heavy work, for which they are wholll 
unfit. Neither shall we say much regarding SHoring ; jy 
most important art, on the enlightened and careful practic 
of which, much of the horse’s welfare depends. The gre 
principle is to afford a good and level bearing, while {i} 
nails, in giving sufficient attachment, do not injure tl 
quick. The bearing is to be supplicd only to the crust; ai} 
the toe especially must be kept short. When there is aij 
tendency in the hoof to contract, the nails in the inn| 
quarter, which is the weaker, should be placed well forwa 
so as to confine the play of the back part of the foot | 
little as possible. Sometimes the extremities of the hee 
are turned up, which is called ealking ; and additional par} 
are put to the toe, for the purpose of giving purchase | 
draught ; but these additions are unnecessary for the pri] 
tection of the foot, and only increase the liability to injut 
and disease. It occasionally happens in shoeing, that} 
nail may injure the tender parts beneath ; an accident whiq 
goes under the name of Pricx1ne, and which is also caus¢nd 
by wounds inflicted on the sole, by broken glass, shai} 
flints, &c. As soon as the tenderness is perceived, tl} 
cause should be most carefully investigated. Hard pressul] 
near the injury may show that the nail is the cause; whi 
the shoe must be removed, and the part freely pare} 
What is to be apprchended is inflammation and supp 
ration, proceeding to sinuses. Where irritation is conside| 
able, rest, and cold lotions, and a laxative may be presctl 
ed; when at all threatening, the foot should be envelop 
in warm poultices. The disease somewhat advanced, fori} 
a whitlow, which is called Prees or QurrTor, in which yp" 
find that the sinuses have run deep. It may be in several ( 
rections, mounting up to the coronary ligament, causing 
vere and protracted lameness. The cure may be both paij 
ful and tedious, but the principle is clear: free vent muy 
be procured for the matter, all pressure and irritation mt) 
be removed, the parts must be soothed by poultices, and t 
sinuses must be gently stimulated to healthy action, bys 
lutions of white or blue vitriol, or corrosive sublimate. | 
is sometimes recorhmended to plug up the sinuses Wi) 
strong caustics, to urge them to assume a healthy instei] 
of a diseased action. The plan may occasionally succeé) 
but the action is violent, and will often aggravate the ©) 
order it is intended to remove. Mild dressings and Te) 
will complete the cure. Corns are usually the consequenyam™ 
of the irregular pressure of the shoe on peculiarly form 
hoofs. Judging from analogy, these annoyances wou _ 
supposed to consist of hard cuticular excrescencts pressil | 
on the tender parts beneath; instead of which, they 1 
mere bruises, generally produced by the heel of the shy 
which, from the cxtravasated blood, assume a Te dis! | 
dark colour. These bruises affecting the sensitive parts? 
neath, do not act otherwise than injuries from other caus 
They usually occur only in the fore-feet: their site 1s & 
most invariably in the inner quarter between th 
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ary wast, at the heel. If they advanee to mischief, it is pre- 
. jely such as has been described under the head of quittor, 
yj must be treated in a similar way. 
These injuries, it will be observed, produee inflammation 
the internal parts of the foot, which somewhat approxi- 
‘ites, but yet is different from, that aeute inflammatory af- 
tion of the parts, whieh is known under the name of 
pte Founper, and whose primary seat seems to be 
e laminee of the eoffin-bone, (hence called laminitis,) 
d the other sensitive parts within the hoof. This disease 
mes on after great stress and over-exertion, and espeeial- 
when, after the feet have been battered, and the animal 
er-heated and exhausted, it is exposed to cold and damp. 
jis however is not the only cause. We have already 
on, when treating of rheumatism, that by something like 
»tastasis, the morbid aetion moderating in the ehest, as- 
ils the parts now under review. Still more curious is the 
>t, that when an animal has gorged himself with dry meat, 
;; example at the corn-bin, if he escape a disease of. the 
mach, of which more anon, this same aeute founder is an 
‘easional consequence. Henee, then, though the disease 
ay be caused by loeal injury, yet the constitutional ageney 
‘ast not be overlooked. The symptoms are sueh as this 
‘ew suggests. They appear more frequently in the fore 
an the hind feet ; they may attack the fore-feet only, or 
the four. First, there is pain manifested, by a general 
sinelination to move, fidgetiness, and an unwillingness to 
ow the weight on the inflamed feet. The mischief is 
ry readily and unequivoeally dcteeted, by pushing the 
imal backwards ; if he winces under this, and is still un- 
ling to move, itis an unerring indication of the existenee 
the disease, whether in its mere local or constitutional 
ifestation. In violent eases, however, the complaint 
veaks for itself. ‘The foot on examination is perceived to 
hot, pain is produeed by a slight blow, the neighbouring 
teries pulsate violently, the animal eannot stand without 
Hiculty, and will ere long drop down rom the violence of 
‘le agony, sometimes resting his muzzle on the affected 
vember. With this there is symptomatic fever in its aeut- 
t form. The results of the local inflammation need not 
} detailed, the effusion of serum, and formation of pus be- 
substituted for the healthy secretions. The whole crust 
"Ry be separated from the sensitive foot, leaving the stump 
{re and exposed ; or, if ehecked, the separation may be 
‘tial, or wholly absent, and there may be no greater mis- 
jief, than by and by, the appearance of a slight depression, 
' ting upon the crust. The treatment will be anticipat- 
J; itis the antiphlogistie, with an energy commensurate 
| the violenee of the symptoms. ‘The bleeding may be 
ral, though to this we should not attaeh peeuliar import- 
ce; further than thereby effecting an opening in the sole, 
| Ing vent to matter, and saving the eoronet. The 
oes should be removed. In slight cases, the free appli- 
ion of eold should, with the constitutional treatment, 
timand the symptoms. Ifthe crust has separated, more 
' less, by suppuration, its bearing edge must be removed 
hee as possible, and the weight thrown on the sole to 
‘event pumiced feet ; and after this, the hoofs may be re- 
uced ina perfect state. Pumrcep Foor is one of those 
seases which result from aeute founder. Init the sole be- 
“nes flat, or even eonvex, thereby allowing the eentral 
| sensitive parts to press on the ground, to their speedy 
‘ment. The eomplaint appears to arise from a morbid 
on of the laminze, and also of the sole, whereby the 
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a-bone has no adequate support. This is most apt to 
(eur, if the animal is put to work too soon after the in- 
be attaek, and when the sensitive laminz have 
i ciently Trecovered their healthy condition, the crust, 
pi ” being apt to curve towards the toe. Sometimes 
~ Previous inflammatory aetion is so obscure, as not to be 
ected, and the defect in the horny defenee is the only 
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evidence of its previous existence. This disease is most 
apt to appear in horses with wide feet, much exposed to 
hard roads and pavement; its progress is usually steady, 
though slow, and many horses are rendered perfeetly use- 
less by it. We should ascribe this in some degree to in- 
suflieient remedies being employed for its cure. What is 
desiderated is time, perfect rest, and improvement of the 
seeretory organs, by stimulating the eoronet to a healthy 
secretion of ernst, and ehiefly by supporting the sole. 
ConTRACTION oF THE Foot. Navicutar Disease. 
Groaatness. Great has been the pains taken by able 
veterinarians to elucidate the disease known under the 
above names, concerning the vast importanee of which 
in this country, there is but one opinion. By high autho- 
rity it has been ealled “the eurse upon all good horse 
flesh,” (though, in passing, we remark it is rather the in- 
fliction of man, than of any higher power ;) and, coin- 
eiding with this, is the statement, that the publie have sus- 
tained greater loss of valuable horse flesh from the havoc 
of this disease alone, than from all the catalogue of dis- 
eases to which the limbs are liable. Unfortunately, how- 
ever, there is not more uniformity of sentiment eoncerning 
the importance, prevalence, general history, and result of 
this disease, than there is diversity of opinion concerning 
its pathology; or rather we should say more accurately, 
its proximate cause. It is universally agreed that the hoof 
in its healthy and normal state is ronndish, and largely en- 
dowed with the property of elasticity. When we attach 
to it an iron shoe, this natnral play is impeded; and that 
this result of domesticity has much to do with the disease, 
some way or other, is universally allowed ; the complaint 
being unknown among horses in their natural state, and 
nearly so in other countries where they are as much es- 
teemed and used as in our own. How then, and to what 
extent does this shoeing operate ? Some contend that the 
eontraction of the crust, thus produced, is the true origin of 
the evil; that this fetters the sensitive parts within ; that the 
sole beeomes externally concave, internally convex; that 
the soft elastie parts are absorbed ; that the froz becomes 
the rock of danger ; the capsular membrane of the navicu- 
lar joint is injured ; in a word, that “the navicular-joint 
disease is the general seat of the chronic lameness of the toot.” 
Many years ago, the present writer took a part in this con- 
troversy, and endeavoured to demonstrate that the primary 
and permanent disease is established in the synovial capsule, 
‘between the tendon and navieular bone, and arises gene- 
rally from strain and over-extension of the tendon, where 
it passes under the navicular bone. More recent and 
able writers have sinee eontended that “the inflammation 
of the little plates eovering the coffin bone, is the most 
usual cause ;” and that a degrce of inflammation, inferior 
to that causing acute founder, produces all the sad results. 
It would be tedious to mention all the diseordant opinions 
which, with much ingenuity, have been promulgated upon 
the point ; but we still believe that the injury of the syno- 
vial capsule of the navicular joint is most generally the pri- 
mary and proximate cause. though we do not eontend it is 
the only cause. Mr Turner, again, thinks that the harden- 
ed frog is the rock on whieh most valuable horses strike; but 
he allows it is not the sole one; and so it is with other spe- 
culations. Why then appear to differ, when substantially 
we agree? Not that we are here arguing for concession 
which will eompromise the truth ; but we hold, that the unit- 
ed persevering ingenuity of scientific men has fully illus- 
trated the nature of this disease ; that it has predisposing 
causes, sueh as want of paring, shoeing, and still more, bad 
shoeing, hereditary tendency of particular breeds, and 
high condition ; for it is a disease not of the agricultural, 
but of the high-bred horse. In like manner, it has mani- 
fest exciting causes, sueh as strain of the tendon, and over- 
exertion, pressure on the sole, as from travelling with a 
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Veterinary stone in the foot ; and there is the tight shoe exciting irri- a cleft or fissure, and sometimes exhibiting in the diseased y 


tation of the foot, which, hot and uneasy in the stable, is 
aggravated by occasional and violent exercise, until the 
capsular membrane, tendon, lamine, cartilage, and bone, 
one after another, and together, are involved in a degree of 
subacute and inveterate disorder, which has given too much 
occasion to all the hard things which have been said 
against it. The symptoms of the early, and, in a practical 
point of view, the most important stage of the disease, are 
a peculiar shifting of the feet, and shortness of the step 5 
whilst a degree of heat is found in the foot, more especi- 
ally about the heel and coronet. There isa continued point- 
ing, or holding the foot in a relaxed position ; dryness of 
the hoof, throbbing of the pastern arteries, and pain on 
pressure, in the hollow of the pastern. The other parts of 
the limb are clean and fine; there is general tenderness 
of the foot on pressure, with tripping and stumbling ; final- 
ly, the foot is contracted. In the treatment, all possible 
attention must be paid to the shoeing; the sole should be 
thinned, the bars pretty freely removed, and the toe made 
short. The other predisposing causes must, as far as possi- 
ble, be removed; and the exciting, especially the over- 
tasking, often so inconsiderately and cruelly, the generous 
nature of our noble steeds, whose dashing, rapid, and firm 
action, is so frequent a cause of all the mischief. Fi- 
ually, the proximate cause must be combated, not by clips 
on the heels, or screws, or jointed shoes, but according to 
the principles laid down for the relieving of irritation and 
inflammation ; cooling diet, laxatives, blistering, supplying 
due moisture to the hoof,! and turning out. Time, and 
skill, and care, may thus do much. 

The foot and leg of the horse are liable to various ex- 
ternal injuries, some of which are inflicted by the one limb 
wounding the other. Curtine, Brusurne, INTERFERING, 
are said to take place, when the one foot strikes and wounds 
the opposite fetlock ; and they usually occur in young and 
timid horses with ill-formed legs. The habit requires either 
a particular form of shoe, with which the shoeing-smith is 
familiar, or so putting on the shoe that the crust will pro- 
ject beyond it. A boot is sometimes required. The 
SrrEDY-cuT is an injury of the same kind, where the leg 
is struck higher up, and when the horse is going fast. In 
these cases the leg must be covered with a boot. In the 
Overreacn the wound or bruise is produced on the heel 
of the fore-foot by the hind one in travelling. The Treap 
is the same kind of injury upon the coronet of the hind foot, 
either by the tread of another horse, as often happens in ca- 
valry regiments, or by a false step of the other limb. The 
Overreach is the consequence only of fast paces. A semi- 
circular wound is made; the skin being raised like a flap, 
which folds backwards and downwards. The injury is done 
not by the toe, but by the edge of the inner rim of the shoe. 
Sometimes a part of the skin is quite scooped out. These 
injuries should not be disregarded, for if neglected they pro- 
duce Quittor. All that is usually required is to wash the 
wound well, put into it a pledgit of tow dipped in Friar’s 
balsam, and bind it up with a bandage. If the cure is not 
at once effected, and a slough forms, the disease is called a 
Core, and requires for its cure only a continuation of the 
same remedies, with poultices. 

One of the functions of the coronary ligament is to se- 
certe the matter answering to the nail in man, which goes 
to form the crust or external wall of the hoof in ani- 
mals. When a part of this band has been wounded or in- 
jured by disease, it can no longer perform its functions 
aright, and hence the disease called Fause-Quarrer. It 
appears in very different degrees, sometimes forming quite 


1 Tow, moss, cow dung mixed with clay to give it consistence, and Cherry's felt pads, are the best 
is apt to get too hard, though it may answer for great heavy horses, whose work is slow, and 
Tow and moss, after filling the sole, must be packed a little under the shoe, 
hoofs are naturally weak and brittle, they require additional or more frequent softening. 
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part only a somewhat modified and inferior kind of hom 4 
The secretion is, in short, to different extents defacens 
irregular, which exposes to further injury, is accom an 
with more or less tenderness, making the part meaReb ate 
bearing the pressure of the shoe, and often causing ~* | 
ness. The primary attention in the treatment must 2 | 
given to the diseased coronary band, removing as far as ; 
sible the cause, by careful paring, protecting and Sietah | 
ing it, sometimes with digestives, sometimes by blisterin 
The fissure should generally be filled withsome mildointtery, | 
orwith tar, as dressing, bound on bya coarse tape, and cover. | 
ed with a coating of pitch or tar. When the animal is kent | 
at work, the shoe should be so applied that the pressure be 
not imposed on the diseased'part. A Sanp-Cracx is also ¢} 
a fissure of the crust, and differs principally in this, that itek, 
does not necessarily proceed from a previous injury or known 
disease of the coronary band. It may happen in an instant, | 
from a false step; and hence a horse, though he may spring 
a sand-crack within an hour after purchase, cannot be re- | 
turned on that account to the seller. Into this erack, or 
perpendicular division of the hoof, the sand or dirt enters. | 
It occurs in both fore and hind feet, and in the former usu- | 
ally in the inner quarter, in the latter, in front, the princi- 
pal stress being there; it arises from dryness and brittleness | 
of the crust; sometimes it does not penetrate through the 
crust, and then it causes no lameness. It must not, however, | 
on that account be neglected. It should be carefully rasp- 
ed out, and treated as advised under the last-named disease, | 
the shoe being so modelled as not to press upon the crust 
under the crack. Firing may be occasionally necessary. 
When it penetrates to the quick, pain and lameness ensue, | 
and fungous growth may appear, which must be removed} 
by opening out the fissure, and by stimulants or escharo 
tics, after the inflammation has subsided. The sole should 
be kept sufficiently moist, the hoof occasionally pared, an¢ | 
the horse turned to grass. The crack will, with time, recede | 
from the coronet, till at length it totally disappear. 
The Turusu or Frush primarily attacks the frog, andih 
appears to arise from the continued application of moisture 
dirt, and other irritating matters, though it is sometimes} 
supposed to owe its origin to a wound of the frog, or a cons) 
traction df the hoof, whence it proceeds to the external) 
parts. Horses of all ages, and even the unshod colt, and | 
in all situations, are subject to the disease, and it appea } 
more frequently in the hind feet than the fore. Among its] 
first symptoms is a discharge of offensive matter proceed-| 
ing from the cleft, and gradually pervading the whole] 
frog. If neglected, the entire foot may become involved: 
The sooner, therefore, that the primary disease is cured the! 
better; and cleanliness and astringents are the appropriate) 


tion may be filled with calomel, which generally cures} | 
with pledgits of tow dipped in warm tar, or some escharoti 
wash, every night, and retained sometimes during the 4sy 
The general healthshould be attended to, and exercisenotne:| 
glected. The term Seepy-Tor has been applied toa chro fer 
nic form of softening and local irritation, which, beginning | 
between the crust and sole, gradually spreads round the foot | 
It seems to be aggravated, if it be not sometimes occasione’ 
by mire and gravel insinuating itself into the altered texturt 
of the edge of the sole: sometimes inflammation of the sens! 
tive parts beneath is assigned as the cause. The treatment! 
the same as that of the complaints with whicli it is associate’ 1 
CANKER is usually a mere extension and aggrmm 
form of the preceding diseases, from want of care and atl 
tention, though sometimes it follows other injuries i 
Clay alon 
ground D 
Where t 


materials for STOPPING: 
whose heels are raised from the 
and can be wetted as required 


sible frog, instead of secreting horn, produces a fungous 
e vowth which pervades the whole sole, and ultimately 
tends to the entire secreting surface of the foot. It is 
gst commonly seen in, and is almost peculiar to the heavy 
‘eed of cart horse, which is often peculiarly exposed to 
‘e exciting causes, and sometimes, it would seem, there is 
strong hereditary predisposition. Those with white feet 
e most liable to attack, and the hind fect more than the 
re. After it has existed for some time, the disease is 
ficult of cure. The principle on which the cure must be 
nducted, is the removal of the diseased sole and fungous 
owths, so giving free vent to the morbid discharge, by 
sans of the knife and escharotics; lunar caustic, and 
ustic potash, likewise being often highly useful; and this 
ected, astringents, escharotics, and pressure arc to be 
aployed. M. Feron regarded tar and sulphuric acid in 
e proportion of four ounces of the former to two drachms 
the latter, as a specific. Cleanliness, perseverance, and 
ne, will effect a cure. 
MFout oF Foor in cattle resembles the diseases we 
ive just been describing in the horse, and in fact is 
carly identical with them. Sometimes there is a conspi- 
ous crack between the claws of the hoof, followed by in- 
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with a hard and gravelly bottom. Long rough grasses should 
be cut down in their pastures. Regarding the treatment, 
suffice it to say, that the principal points to be attended to, 
are paring away the detached hoof, and dressing the surface 
with some caustic, of which butter of antimony is the best. 

Lee Evin, or Buack Lea, is a term much, but not very 
definitively, used among shepherds, for various disorders of 
the limb, some of which are sufficiently formidable. One 
of them begins at the hoof or knee, and soon makes the 
animal quite lame. The part is covered with small blisters 
filled with a dark-coloured fluid, and the skin now breaks 
out in sorcs. The complaint is said to be highly contagi- 
ous, and separation accordingly is cnjoined between the 
sound and unsound. The wool is to be removed from the 
diseased part, the sores, after being well washed, are to 
be dusted with burnt alum, and the whole limb to be wrap- 
ped in a cloth spread with Turner’s or a more stimulating 
cerate. Another disease, which also goes under this name, 
is a chronic rheumatic affection, now in one limb and now 
in another. The joints become stiff and somewhat swelled, 
and the lameness is obstinate ; but the disease, although 
tedious, is not fatal. A third disease corresponds to 
quarter-ill in cattle. 
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‘4mmation and secretion of offensive matter; and at other 
“nes a tumor appears above the coronet, between the hair 
ad hoof, attended with pain and inflammation: sometimes 


Leaving the all-important instruments of movement, we Diseases of 
proceed to the internal parts, and commence with the Dr-the diges- 
GESTIVE System. We begin with the Tertu. The his-tive sys- 


e mischief is owing to foreign bodies finding lodgment 
yout the hoof. The remedy for this complaint is removal 
‘such forcign bodies, simple ablution, astringent washes, 
_ of alum, sugar of lead, and white vitriol, and dressings 
i" some stimulant, among which equal parts of soft soap 
id turpentine has been much commended. According to 
ir Skerret, three or four dressings never fail to produce a 
‘re. Itis allezed the constitution sometimes participates 
the disease, if it does not produce it, as in the case of the 
Jurrain, which within these few months visited us. In 
‘hese cases cleanliness, bleeding, a laxative, and sometimes 
‘pultices may be required. Foort-Ror is the name given 
) this kind of disease as exhibited in sheep, among which 
commits such disastrous and ruinous consequences, at- 
icking, if neglected, the whole flock, so that in feeding 
wey actually crawl on thcir knees, before they become 
‘s victims. Hence it is regarded in the last degree con- 
jgious. After a good deal of investigation, however, we 
‘ave arrived at a different conclusion; and we discover 
‘its history nothing more than the results of that domes- 
a to which we have subjected this useful creature. 
“y nature, not unlike thie goat, it frequents thc summits of 
e lofty mountains, where its hoofs, altogether analogous 
those of the horse, are exposed to much tear and wear. 
/hen from these alpine regions we transfer the sheep into 
pt grassy lawns, our moorish lands, or sandy soils, this 
caring away of the crust is put an end to; it grows long, 
Ad proves a great encumbrance. In this state it is ex- 
sed to many injuries, among others from the long grass 
the pastures, and itself necessarily injures the soft parts 
pheath; and hence lameness, inflammation, suppuration, to 
€ extent of casting the hoof, are the consequences. We 
‘Pvc not here spacc fully to prosecute the subject, and must 
jerefore take the liberty of referring to another quartcr 
fa more ample elucidation of the subject.1_ The cir- 
“instance of the disease occurring cpidemically arises, we 

nceive, from the whole flock being placed in precisely 
ynilar circumstances. The symptoms of the disease are 

te analogous to those so largely dwelt upon in the 
‘Pse; and we would insist upon prevention rather than 
jure. We advise the providing the flock with regular walks 
‘nilar to their natural ones ; or that they should be made 


tory of the dental apparatus furnishes the most specific evi- 
dence regarding the ace of the individual, especially in 
early life; and hence the importance of minute acquaintance 
with the following particulars respeeting the horse. The 
foal at birth has no teeth; but in a few days, two above and 
two below: the central, make their appearance, and soon 
after four others, on the sides of these; in three or four 
months nore, other four, the corner teeth, as they are called, 
appear. These twelve in front of the mouth continue with- 
out alteration until the colt is about two and a half years old, 
when he begins to shed his teeth. ‘The two central teeth 
above and below are the first that fall out, and the new teeth, 
called also horses’ teeth, are much larger and stronger than 
the former. Between the third and fourth year, the next 
incisors above and below, fall out, and are replaced in like 
manner; and between the fourth and fifth year the corner 
teeth are changed. When the animal is about a year old, 
four molars appear in each side of each jaw, and when about 
eighteen months, a fifth. At the age of two and a half, the 
first temporary molar drops out, and a permanent one takes 
its place; at three and a half the second, and at four and a 
half the third. About this time the sixth and last molar 
appears, and is a permanent tooth. During the fourth year 
the tusks or tushes appear. The change which takes place 
between the fifth and sixth year, is the gradual wearing 
down of the outer edge to a level with the inner. Atseven 
the outer incisors have become a little longer, and the black 
mark smaller; at eight the mark is generally lost. After 
this period, a judgment is to be formed by the cavities in 
the upper teeth. About ten, the central teeth have lost 
their marks, the two next have but little left, though they 
are still readily seen in the upper corner ones; by the twelfth 
ycar they too have also disappeared. The tushes, like the 
incisors, gradually change their form. At first they are small, 
sharp, and shell-like, with a concavity on their inner sur- 
face; the teeth become gradually larger, and the concavi- 
ties less, and at about the age of eight they are nearly lost. 
About twelve, the inside of the tusk becomes somewhat 
rounded in form, and ere long is quite round, blunt at top, 
and of a yellow colour. This colour, with advancing years, 
pervades all the tceth. The age of the ox and sheep, in 
their earlier years, is ascertained by a similar acquaintance 


» walk on the hard road, or to be put regularly into a fold with the changes of their dental apparatus; in later years 


1 Quarterly Journal of Agriculture, yol. ii. p. $52, 
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swering to the shedding of their coat; and three additional 
in the ox, for the space betwecn the oldest ring and the tip. 

The DisEAsEs oF THE TEETH attracting attention are 
but few. The edges of the grinders, at all ages, are apt to 
get rough, wounding the inside of the cheek, and so inter- 
fering with mastication. These asperities must be filed down 
with the rasp. Not unfrequently the growth, especially of 
the grinders, is irregular; a process of one of them often 
projects, injures the opposite jaw, and interferes .with the 
proper discharge of their functions. The cure is to reduce 
this tooth to the level of the others by means of the rasp, 
forceps, or chisel, or, if loose, to remove it. 

Proceeding to the Mourn, we remark, that its lining 
membrane, including the tongue, is apt to be affected with 
Aputuous Turusu, a crop of small vesicles or pustules, 
which may go onto ulceration. This would appear to bea 
disease of the mucous follicles, and requires the grcater at- 
tention, as it is sometimes associated with strangles. ‘These 
symptoms are seen in the horse, and also frequently in cattle 
and sheep, commencing with small blisters, and the peeling 
off of the cuticle of the tongue and mouth, whereby much 
difficulty is expcrienced in taking food ; and fever is somc- 
times present. In these cases, laxatives, antacids, such as 
chalk and diaphoretics, should be prescribed, and an astrin- 
gent wash to the parts, as of borax and alum. Lampas is 
often described as a painful swelling of the lower bars of the 
palate, projecting above the surface of the front teeth, and 
interfering with feeding, as a disease of young horses, con- 
nected with the shedding of their teeth, and occasioning 
fever. It is not, however, so much a disease, as a natural 
and salutary process, which, in general, is best Ict alone, 
and in which cruel remedies, such as firing, should never 
for a moment be thought of. 

The Toncve is liable to various injuries. Frequent 
trouble is given in all the domestic animals, from the 
lodgement of sharp irritating substances about the tongue, 
throat, and teeth. The offending body may be a needle, 
thorn, or sharp bone ; and in consequence, the animal de- 
clines his food, appears sick, and may froth at the mouth ; 
so that in the dog we have known this accident mistaken 
for rabies. In cases of this sort, the parts should be care- 
fully examined, and on the removal of the offending body, 
the cure is readily accomplished. Inflammation of the 
tongue occurs spontaneously in the lower animals, as 
sometimes in man; but is more frequently seen as 
the result of accident. Awkwardness and violencc in ad- 
niinistering balls and drenches are frequent causcs; and 
the horse, in sleep, sometimes severely bites his tongue. 
From the violence used in administering physic, we have 
seen the inflammation run so high, as to terminate in gan- 
grene. The disease is characterised by great swelling and 
prolongation of the organ, thercby impeding breathing. 
Free bleeding from the part, by scarification by a sharp 
knife, and general bleeding, are the most efficient remedies, 
and sometimes a part of the organ must be cut off. If 
only a couple of inches are removcd, no altcration is pro- 
duced in fecding ; but if double or more be removed, the 
animal cannot drink till it gets its nose under water, when 
it can produce a vacuum, and employ suction. From the 
same kind of rough handling, the freenum is often torn, so 
occasioning ulceration and soreness; but with mild dressing, 
the sore soon heals. Sometimes we have seen the injury so 
extensive, that amputation of a part of the member became 
necessary. The hemorrhage from excision is seldom trou- 
blesome. The Buarn, as originally described in cattle, 
consisted, we believe, in an obstruction of the ducts of the 
sublingual g'ands, whereby the saliva was confined, occa- 
sioning a tumour at the root of the tongue, which pro- 
duced protrusion of that member, and threatened suffoca- 
tion. This disease is likewise known in man. All that is 


* 


extension of the term, the name is applicd to the occy 


required is to make a free opening with the lancet. By an 


: i 5 : js Tren 
of vesicles, or small blisters in this locality, which —_ 


the franum and the gum. They occur in the horse as well 
as in cattle, going on to troublesome and protracted inflam- 
mation, sometimes threatening mortification. Scarification 
may be used, and strong solutions of alum and borax, with 
tincture of myrrh, and Friars’ balsam. , 3 
The Parorrp is the most important of the salivary‘clands, \y 
largely secreting this important fluid, and pouring it | 
through its duct, into the mouth. With the situation of 
the gland, and the course and termination of the duct 
every veterinarian must be familiar, that he may avoid i 
juring them, and be able to heal them; no easy task, when 
they have been divided. ‘The principle of cure is suff. | 
ciently evident. In the case of the duct, it is to bring the |hig 
divided ends as closely together as possible, and to keep |i. 
them there, at the same time preventing the escape of any 
saliva from the wound. This may be tried by the skilful 
application of a fine pin, scarifying the edges, if fistulous, 
and keeping the intcguments closely approximated. To| 
rouse these parts to the adhesive inflammation, the cautery 
is sometimes used ; but we have found a strong solution of 
corrosive sublimate, (ten grains to the ounce,) more effica- 
cious. Ifwe fail in this nicthod of cure, an artificial opening | 
or canal, as much as possible in the natural course, must be! 
made between the divided part and the mouth; and whe 
this is thoroughly established, we must connect with it the! 
part of the duct coming from the gland, healing up the su 
perficial parts. ConcreTIoNs sometimes occur in the duct/ 
We have seen them occasionally as large as marbles, rattling 
in the cheek like dice. If troublesome, and requiring tof 
be removed, this must be effected from the inside of the’ 
cheek, or if from the outside, the wound must be dressed| 
very carefully with a pin, as in bleeding. In certain cases 
of cold and sore throat, the gland may inflame and swell, 
becoming conspicuous, when it forms Mumps; as do also! 
the other salivary glands, especially the submaxillary, con-| 
stituting what the farriers call Vives. For these com-| 
plaints cruel modes of treatment used to be adopted, which 
happily are abandoned. Reduced feeding, possibly bleed-} 
ing, blistering, and time, are all that are required. Some ! 
times these glands become involved with others, in stran- 
gles, when they will again comc under notice. i 
Concerning the CEsoruacus, to which we next proceed, ja 
the only complaint to which we shall allude is that of Os 
stRUCTION. ‘This may arise from tumours and schirrus, ton 
which we may subsequently advert ; now we shall isis} 
only on what is called Cnoxrne, or obstruction of the pas-} 
sage-by a large morsel of food, witnessed more in cattle than 
in horses, and most frequently when they are feeding upo | 
turnips, potatoes, carrots, and such like. The obstructioa| 
usually occurs at the bottom of the pharynx and commence 
ment of the gullet, not far from the lower part of the larynx, 
which we have seen mistaken for the foreign body. The ac: 
cident is much more serious in ruminating animals than 10 
others, as it immediately induces a suspension of that ne} 
cessary process, and of digestion, followed by a fermenta- 
tion of the food, the evolution of gases, and all those fright 
ful symptoms, which will be noticed under the disease | 
Hoven. The difficulty in breathing, and the general un") 
easiness of the animal, usually direct at once to the nature’ 
of the accident, which examination brings under the cog: 
nizance of the eye and hand. No time must be lost in &™ 
deavouring to afford relief; and the first thing to be tried 
is, by gentle friction, and pressure of the hands eee 
or downwards, to see and rid the animal of the morse! 
Failing in this, we mention first, the great virtue we have 
frequently found in the use of mild lubricating fluids, suc : 
as warm water and oil, well boiled gruel, &c. The ae 
is grateful to the animal, which freely tries te gulp it 


inaryoften succeeds. Whether this is owing to the lubrication 
nce. af the parts, or to the natural action superinduced, it is un- 
~‘ocessary to inquire $ but the fact we know, that a few 
ints of warm gruel have often proved successful in remov- 
ag the obstruction. If this remedy should be ineffectual, 
‘he foreign body may perhaps be within the reach of the 
mall hand which a kind dairymaid may skilfully lend for 
he purpose. If this good service cannot be procured, the 
‘ommon probang must be uscd, the cup-end being em- 
sloyed. Other and more complicated instruments have 
jeen invented, acting upon various principles, some, for 
»xample, on that of bruising the obstructing body, and the 
shag-yse of these requires considerable skill. Disappointed in 
fll, we must finally have recourse to the knife. We have 
‘ut into the @sophagus in the horse, merely twitching, 
vithout casting him, and extracted the foreign body with 
acility. Great carc may afterwards be requisite, as the 
rullet does not always very readily unite, and death some- 
‘imes follows. The best trcatment, we are persuaded, 
sonsists in applying a stitch or two of the intcrrupted 
suture, of fine catgut, so closing the divided parietes of the 
tullet, and healing the extcrnal wound at once by the first 
ntention; the cure is promoted by the application of a 
rarefully graduated pad and bandage. ‘The food must be 
spare and soft. 

omins In passing to the ABDOMINAL ViscERA, we shall premise 
‘a short account of crib-biting and wind-sucking ; practices 
which are said to increase the tendency to indigestion and 
olic, and to lower condition, rendering those animals which 
Nn them unsound. A Crin-Birer derives his name 


‘rom seizing the manger, or some other fixture with his 
tecth, arching his neck, and sucking in a quantity of air, 
with a peculiar noisc. After a timc the abdomen is evi- 
dently enlarged. The habit is most common in young 
norses, but is infectious, and unless the offender is secluded, 
spreads widely. The best remedy is a muzzle made for 
the purpose. It consists of an iron rack, so wide as to 
low the horse to seize his food, and yet so narrow as not 
© permit the passage of the teeth; and this should be 
pplied so long as the practice is persisted in. The strap 
- found the throat is in common use. WI£INDSUCKING con- 
fists in swallowing air, without fixing the mouth. The 
lorse presses his lip against some hard body, arching his 
eck, and gathering together his feet. It may be prevented 
by applying the strap, which when studded with one or more 
sharp points or prickles, opposite the lower part of the jaw, 
will cflectually prevent the animal’s assuming the position 
n which he sucks in air. 
CosTIVENESS, a complaint to which, from the great 
hanges in their feeding, all the domestic animals are 
eculiarly liable, is interesting not only on its own account, 
' 


alves are very subject to it, when first put on dry meat ; 


ut also as leading to other and more dangerous disorders. 
and it ishighly necessary they should speedily be relieved, as 
1 


‘ 


dlic and enteritis are the frequent conscquenccs. In the 
orse It 18 very apt to occur from eating old Inxuriant grass ; 
‘and it is then occasioned by the felting together of the 
. roody fibre, whose length interferes with its division, so 
hat it Accumulatcs in grcat masscs. This is most apt to 
Ccur in the rectum, and to an extent not to be overcome 
y the most strenuous efforts of unassisted nature. ‘The 
aie state is also scen in dogs. Hence the manual assist- 
ee from time immemorial has becn rendered by 
f he farrier, under the name of Rakinc and BACK-RAKING, 
troducing the hand or finger into the rcctum, and emp- 
fring its contents. In some cases this is imperiously re- 
‘Aired; but in many we conceive the practice might well 
‘hi place to the use of injections with the help of the 
re In proceeding to afford relicf by physic, some 
i ni) care is necessary, concerning which we refcr 
‘lormer page. The bowels once cleared, the tendency 
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should be met, and counteracted, by appropriate food.—In Veterinary 
this connection we may mention, that several cases have Science. 
occurred to us where the bad health of horses seemed “-—"™ 
owing to AcIpITY IN THE STtomacu. In these, the appe- Acidity. 


tite was lost and vitiated, so that old lime and dirt were 
preferred to wholesome food. The animal was dull, the 
coat staring, with a tendency to perspiration, the pulse 
being natural. Loss of the cud in cattle and sheep some- 
times arises from the same cause. Having noticed the 
craving for lime, we prescribed magnesia, and found great 
and immediate benefit, so that the practice, we conceive, 
merits more extensive trial. 


That there are cases of pure Spasm or CRAMP OF THE Stomach 


Stomacu AND InTEesTINEs, can admit of no reasonable and 


doubt, although they may often be overlooked and misun- bowels. _ 
derstood. In the horse, it is said to occur most frequently Seamer 
Ol1Cc. 


in the ilium. It comes’on suddenly, and the pain in the° 
part is intense. The animal shifts his posture, looks at 
his flank, paws violently, strikes his belly with his feet, lies 
down and rolls about. In a few minutes the pain ceases, 
and the horse shakes himself, and begins to feed; but, on 
a sudden, the spasm returns, with the painful symptoms ; 
ere long there may be another remission, to be followed 
by another paroxysm, till it terminate in permancnt relief 
or violent inflammation of the parts. Among the most com- 
mon causes of this complaint, are the drinking of cold water 
when the animal is heated, sudden exposure, under such 
circumstances, to cold and damp, mechanical obstruc- 
tion, especially from foreign bodies, and over-feeding upon 
grcen meat. The distinguishing symptoms between colic 
and inflammation, into which it is so pronc to run, are, that 
in the former there is no previous cold fit, the pulse 
is comparatively little affected, there are intervals of 
relief, and pressure on the abdomen does not aggravate 
the suffering, but relieve it. The trcatment must be 
prompt, and it consists in the immediate administration of 
anti-spasmodics, of which laudanum and turpentine are 
among the most powerful. An ounce or two of lauda- 
num, and three ounces of turpentine, in a pint of linseed 
oil, often afford instant relief. If we are disappointed in this 
result, venesection should be immediatcly practised, as 
bleeding is the most powerful of all antispasmodics ; fo- 
mentations, or smart counter-irritation should be applied to 
the abdomen ; large warm injections prescribed, and laxa- 
tive medicine ; soft meat alone should be permitted; the 
horse should be kept comfortably warm, and have gentle 
exercise for a day or two. 


The food, after being subjected to the process of mas- Indigestion. 


tication, passes into the stomach, where it should undergo 
the still more important one of Digestion. This is chiefly 
effected by the agency of a peculiar secretion of the organ 
called the gastric juice, which possesses a solvent power 
superior to that of any other in nature with which we are 
acquainted. Even if meat be tainted, it corrects that taint, 
and when the ingesta have a strong tendency to acidity or 
fermentation, it arrests or suspends that tendency. ‘This 
occurs in man, and in the lower animals; though many 
accidents are apt to interfere with its healthy exercise, 
these varying with their varying structure and habits. The 
stomach of the horse is small, and incapable of containing 
much ata time, so that it soon passes off. The stomach 
of the ox and other ruminants is complicated, the food 
passing from ponch to pouch, until the process of digestion 
is completed. Whatever interferes with the healthy dis- 
charge of this function, will naturally lead to InpicEstIon, 
which, in the lower animals, unlike to what occurs in 
man, leads directly to disease of the most rapid and fatal 
character. Of the predisposing causes—to turn first to the 
horse—one of the most influential is any thing which in- 
terferes with mastication. Hence the prejudicial effect of 
eating too fast, whereby there is a deficiency of the com- 
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Veterinary minuting process, and a paucity of saliva, and hence the 
Science. gyi] of the dental apparatus being impeded in its play. 
ny Another, and if taken singly, perhaps the most important 


cause, is a surfeit, overloading the stomach with more than 
it can manage, especially after a long and fatiguing fast, 
exhausting the vital powers. White mentions three cases 
he had known where a horse had got to the corn chest 
during the night, and was dead before morning. Other 
causes, however, are to be added, one of which is over-drink- 
ine. Ifthe horse drinks largely at the time when he feeds, 
it washes the food from the stomach ere it has undergone 
the salutary changes above alluded to, and thus is prone to 
fermentation. Sudden change of food is another cause, as 
from soft to dry ; and some articles more than others, tur- 
nips, carrots, potatoes and grass, more than hay or oats, and 
peas more than barley. Another cause is being put to hard 
work on a full stomach. When from such causes as these 
the stomach is oppressed, indigestion arises, and under one 
of two forms; the food either undergoing no change, 
forming a dangerous load, or running rapidly to frightful 
fermentation. The former is less alarming, and treat- 
ment will do much: purgative drenches and injections 
are to be administered. It is in this state of matters 
that acuie foot founder is apt to arise, as noted above, 
where its appropriate treatment is mentioned. In the 
latter alternative, where fermentation occurs, one of the 
most fatal and fearful diseases of our domestic animals is 
produced. The horse may be seized on the road, and if 
pushed to a fast pace, it is often certain death. He 
slackens his pace, wishes to stop, and attempts to lie down. 
Sometimes he falls down as if shot, the moment he is 
stopt; at slow work he sometimes quickens his pace, and 
is unwilling to stand. In the stable he paws the ground 
with his fore-feet, lies down, rolls, sometimes quite over, or 
lies on his back. When the distension is not great, he may 
lie tolerably quiet for several minutes, but when consider- 
able, he neither stands nor lies a minute, and is no sooner 
down than he rises again; he generally starts all at once, 
and again throws himself down with great violence. He 
strikes the belly with his hind-feet, and often looks an- 
xiously to his flanks, ‘sits up as a dog, and sometimes at- 
tempts to vomit. As the disease proceeds, the pain be- 
comes more and more intense, the horse darting himself 
about with terrible violence ; every fall threatens to be his 
last ; perspiration runs off in streams, and his agony ap- 
pears extreme. The belly is always swollen, and the girth 
may be torn. On dissection, the stomach is frequently 
burst, the belly full of its contents, and of gas, and the 
diaphragm ruptured. When death is delayed, the bowels 
are found inflamed, often twisted, and sometimes burst. 
The treatment consists in arresting the fermentation, and 
re-establishing the process of healthy digestion, which is 
to be effected by the most powerful stimulants and car- 
minatives. Several formulae we supply below.t These 
must be administered as a drench; the abdomen should be 
rubbed; the animal should be walked slowly about, and 
supplied with a good bed, and room toroll about. If there 
be no relief in half an hour, a second dose may be given, 
and ere long, if still required, a third. The probang too may 
sometimes be introduced, and the relief it affords, is some- 
times considerable. In the majority of cases, this treatment 
will succeed, if the bowels have not been previously inflam- 
edorburst. This form of the disease is nearly confined to 
heavy draught horses, which are long in the yoke, have keen 


1 Linseed oil raw, one pound; oil of turpentine, from two to three ounces; laudanum from one ounce to two OUNCES ;— 
Or hartsborn, from half-an-ounce to an ounce ; or chlorate of lime, half-an-ounce given in two pinis 0 ed 
The following tincture may sometimes be kept in readiness :—Take good spirits, whisky or brandy, two pounds; gingtt, : 
ounces ; cloves, three ounces; digest for eight days, and add sweet spirits of nitre, four ounces. f 
In cases of pressing urgency, from one ounce to two oulces of tar may be added to half a pint of 5. 


administered as a doze. 
water. 


in a quart of warm water. 
given diluted, with great prospect of advantage, especially to cattle. 


appetites, and devour greedily, and with them itis ver 
mon. The complaint has received various names i ; 
ferent places, such_as Gripes, Colic, Flatulent ¢, lio . 
Spasmodic Colic, Frett, Batts, Enteritis, or oma; 
Bowels, and Acute Indigestion, &c. This Superabunda 
not to say confused nomenclature, is annoying not on} a 
the ignorant, but even to the well-informed, and should be 
rectified. The disease corresponds to Tympanitis in ae 
and the old name Hoven is perhaps the best. 
Hoven. Brown. Foe-Srcxness. The name Hoven y 
universally expresses the occurrence of the above disease 
in cattle and sheep, the structure of whose digestive or. 
gans renders them peculiarly liable to the complaint ; while 
the sndden changes to which they are exposed in feedin 
prove exciting causes. Thus it is often witnessed jn Pt 
mals removed from confinement and winter feeding, to the 
Inxuriance of the clover field; and in house-fed cattle 
from the exhibition of rich food, such as pease meal and 
beans, often supplied to enrich their milk. We have al. | 
ready mentioned that it sometimes proceeds from obstruct- 
ed gullet. The symptoms bear so close a resemblance, 
both in their progress, and termination in rupture and death, 
to those so fully described above, that we shall not repeat 
them. ‘The treatment mostly corresponds, and it must | 
be equally prompt. The mixture of the oils of linseed 
and turpentine is nearly a specific. In addition, the pro- 
bang is often used with advantage; but so violent and 
rapid are the symptoms, that recourse must sometimes be 
instantly had to the operation of Pauncuine, which,! 
though apparently a desperate remedy, is generally attend- 
ed with success. The place for puncturing the paunch is 
on the left side, in the central point between the lateral 
processes of the lumbar vertebre, the spine of the ilium, 
and the last rib. Here the trochar may be introduced with- 
out fear. If air escape rapidly, all is well. The canula may 
remain in for a day or two, and on withdrawal, little or no 
inconvenience will usually manifest itself. Ifno gas escapes, 
we must enlarge the opening freely, till the hand can be 
introduced into the paunch, and its contents removed, as we 
have sometimes seen in prodigious quantities. This done, 
we should close the wound in the divided paunch with two 
or three stitches of fine catgut, and carefully approximate 
and retain the sides of the external wound, and with rest, 
wait for a cure, which is often as complete as it is speedy. 
The Braxy, so fatal in sheep, comes to be considered! 
here. It has been divided into several varieties, as bowel 
sickness, dry braxy, &c. The disease particularly attacks 
sheep when in good condition ; and when they are suddenly 
deprived of their wholesome food, and forced to feed upon 
coarse grass and heather, &c. Constipation appears the ex- 
citing cause; violent inflammation succeeds, with much 
agony to the sufferer; great tendency to swelling, 80 that 
the viscera and the abdominal cavity sometimes burst; 4 
withal, a tendency to mortification and sinking, so that af- 
ter speedy death, the touch of the viscera, and even the cat- 
case, is intolerable. The disease is often stated to be hope- 
less; but if met early, and treated on the principles al- 
ready laid down, this gloomy view should not be taken. 
Associated somewhat with the last disease as to causes: 
yet differing materially as to symptoms, is the STOMACH® 
SraccrErs, whose immediate cause is usually stated to be | 
in the stomach, while some of its most conspicuous ae 
toms affect the brain, which we are persuaded 1s decided! 
implicated ; hence its compound name. Mr White con- | 


—the whole | 


Half a pint of this tincture 1s? dose. 
pirits, 4 
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jlers that the complaint is caused by enormous dis- 
. sion of the stomach ; in a marked case, sixty pounds of 
ird and imperfectly-masticated food having been found in 
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and by the profuse perspiration, thready pulse, great weak- Veterinary 
ness, violent straining and purging, terminating in convul- Science. 


sions and death. The stomach-pump should be used as “°-\V""™= 


e visens, the coats being stretched and attenuated ; and 
; approximation to this state being seen in many others. 
‘se horses most liable to the disorder are such as have 
Jen exhausted by hard work, unwholesome food, and old 
.e, The disease often makes its appearance first after a 
jig fast, and over-work, but frequently also when the horse 
iat grass. Hence it has been supposed that the quality 
: the food acts as a cause, especially rank grasses, and nox- 
iis weeds, such as the common rag-weed. It has often been 
yzarded as infectious, but perhaps is only endemic. It ap- 
jars most commonly among agricultural and cart horses, 
vich sometimes have fallen victims in scores. Ina few 
ces, it seems to proceed to regular Hoven. The most 
jmminent symptoms are the horse’s hanging his head, or 
rting itin the manger; appearing drowsy, and refusing 
,d; the mouth and eyes being tinged of' a yellowish co- 
Ir: there is twitching of the muscles of the chest, and 
t: fore-legs appear suddenly to give way, though the ani- 
rl seldom falls; the pulse at first is not affected, but in 
{ror five days inflammation of the bowels or lungs su- 
yvenes; the belly is costive, and the dung hard and 
sny. Lockjaw frequently occurs before death. The best 
tatment is to endeavour first to empty the stomach of its 
ld, and then to excite the process of digestion. For the 
{mer of these intentions, the stomach-puinp should be 
« ployed, though it is not so applicable in animals as in 
tn; or tepid water should be administered in large quan- 
tes, which, passing speedily from the stomach, is supposed 
tremove much of the load. Searching and stimulating 
latives are also indicated ; most of all croton; also such 
2iloes aud calomel, with ginger or carbonate of ammonia. 
* these means should be added enemata, and, by and bye, 
ene slight cordial. If the head symptoms are prominent, 
t+ temporal artery or jugular vein may be opened, and 
lod drawn with advantage. Finally, there must be steady 
i and frequent and careful feeding, under which 


tatment many cures are effected. ‘The FarpLEBounp 
¢cattle and sheep is, we believe, nothing more than a mo- 
ication of this disease. In this variety it has been ascer- 
tied that the maniplies are most involved, its secretions 
th and its contents become dry, hard, and caked, 
© solid mass. Though the constipation is great, yet 
tte is sometimes the appearance of a slight purging, which 
deceive the practitioner. 
NFLAMMATION OF THE STOMACH is not a common 
plaint in any domestic animal, and is induced chiefly 

over-doses of purgatives, and mineral poisons, espe- 
lly arsenic and corrosive sublimate. In these cases the 
¢ is rapid, sharp, and small, the extremities cold, the 
iration quick ; there is also the appearance of dulness 
dejection, with great debility. After the bowels are 
y evacuated, oily and mucilaginous liquids should be 
scribed, with a little opium; and the food should be 
y Soft and spare. Arsenic was formerly given very free- 
0 horses; and corrosive sublimate is still administered 
4 variety of complaints. In the case of an over-dose of 
latter poison, white of eggs is an effectual antidote, if 
nintime. Without this albumen, inflammation is soon 
uced. For arsenic no antidote has yet been discovered. 
‘the horse it cannot be vomited, which aggravates all the 
Ptoms. The pain of the abdomen is made very manifest 
the wistful looks of the sufferer directed to his flanks ; 


( 


Nitre 
» 
NO ounces ; sweet spirit of nitre, Spiritus Etheris Nitrosi, dose one or two ounces; oil of juniper, dose one to two drachms, are 
iul, cooling diuretics, given once or twice a-day: Oil of turpentine, and the powdered resin, are somewhat stimulant, and therefore not 
loyed where there is fever ; they are however more commonly and extensively used than any of the others, and are more certain in 


‘Mr effects, dose two or three ounces of the oil, and from half an ounce to an ounce of the powdered resin, formed, with half a drachm 


dose from half an ounce to an ounce; 


*nger and linseed meal, 
WOL. XXr, 


into a ball, by means of palm or other oil, or of soap. 


speedily as possible: after this we must boldly use the 
antiphlogistic regimen, latterly somewhat supporting the 
strength, by bland food and anodynes. 

The Peritoneum, as is well known, is a membrane which 
lines the walls of the abdomen, and invests all its viscera, 
forming the external covering of the stomach, intestines, 
liver, &c. Hence it bears a principal share in the acute 
inflammation of all these organs, which inflammation is 
very ready to spread from one to another, till all the inflec- 
tions of the continuous membrane are involved. AcuTs 


Peritonitis, then, is a very dangerous affection, attended Peritonitis. 


with marked symptoms of severe general pain in the abdo- 
men, with high fever, quick pulse, great costiveness, scanty 
urine, &c. Of all domestic animals, the disease occurs 
most frequently in the dog. It is produced by sudden chills 
and danip, after being over-heated, by wounds, sometimes 
after castration, by the introduction of air into the abdomi- 
nal cavity, or by irritating substances, as happens in the 
escape of the contents of any of the viscera, in which case 
it is almost necessarily fatal. The treatment required is 
the antiphlogistic, in its greatest rigour, and especially at 
the commencement, with large bleeding, strong purging, as 
with croton oil, the free action of the mucous very much 
relieving the peritoneal membrane ; also large enemata, and 
strong counter-irritation rubbing the abdomen with some 
powerful epispastic. 


Besides appearing as an acute disease, peritonitis of- Ascites. 


ten shews itself in a chronic form, and in both of these 
aspects it is a common cause of AscITEs, Dropsy, or an 
effusion of serous fluid into the abdominal cavity. When 
this follows a violent inflammation, it is usually accompa- 
nied with an effusion of coagulable lymph, which more or 
less agglutinates the parts together, and it is highly‘ dan- 
gerous under this form. When the inflammation is mode~ 
rate, the dropsical affection is not so dangerous. Its symp- 
toms are marked; there is tension of the abdomen, with a 
feeling of undulation when struck, great thirst, short breath- 
ing, and scanty urine. ‘Together with the internal effu- 
sion, there is sometimes present anasarca of the abdominal 
parietes, sheath, and other parts. Here laxatives and din- 
retics! are the most appropriate remedies. In many other 
cases, dropsy is purely a symptomatic affection, arising not 
from any complaint of the peritoneum itself, but from 
watery effusion, the consequence of impeded circulation 
towards the heart. Enlargements of the liver and spleen, 
anomalous tumors in the abdomen, and various diseases of 
the heart and lungs, operate in this way. The complaint 
is not very common in the horse, but we have frequently 
witnessed it in mules and donkeys. Nor is it uncommon 
in cows and sheep, being often in them conjoined with a si- 
milar affection in the chest. The dog, when labouring, as 
he often does, under the complaint, loses his appetite, tlie 
countenance is haggard, the appearance dejected, abdo- 
men distended, and perhaps he is finally suffocated. In 


these cases, temporary relief may be afforded by TaPrPrinc Tapping. 


with the trochar; when, from cattle, five or six gallons may 
be drawn off, and sometimes with permanent relief. In 
conducting the operation, care must be taken that the ab- 
domen be swathed, and kept compressed. When dwelling 
upon the peritoneum, we must not omit to mention that 
both it and its folds, as in the omMENTUM and MESENTERY, 
are peculiarly liable to a variety of anomalous tumors, and 


foxglove or digitalis, dose one to two drachms of the powder; cream of tartar, dose one 
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Veterinary to tubercles of various kinds, often produced by inflamma- 


Science. 


Scirrhus. 


Diarrboea. 


Molten- 
grease, 


Dysentery. 


tion, and the occasion of obscure disease and of death. Of 
these diseases, MELANOsIS is one of the most extraordinary. 
It consists of an extraneous deposition of a black amorphous 
mass, or masses, which most frequently appear about the 
rectum, but may occur in other localities: it is witnessed 
almost exclusively in grey horses, and particularly when 
they are passing from a dark to a light colour. All these 
cases are generally obscure during life, and are more fre- 
quently suspected than demonstrated. They are often, 
however, seen on dissection, and a knowledge of their oc- 
currence is cssential to satisfactory practice. 

Scrrruus of THE SToMACH is one of those diseases 
which we have occasionally witnessed in the horse, though 
we do not remembcr it has anywhere been described. It 
occurs at the cardiac orifice, and lower part of the @so- 
phagus, but is still more frequent at the pyloric extremity. 
Here the thickening is sometimes immense, appearing like 
canker of the foot, with numerous and large granulations, 
several inches long, and making the part feel as if distended 
with food. These morbid growths produce symptoms of 
ernctation, and of acidity and distention, as already de- 
scribed. Anodynes may be administered; but the disease 
is beyond the reach of art. 

Diarruaa, Flux, Scouring, occurs in most of the do- 
mestic animals. It supervenes as a consequencc of super- 
purgation, by which the animal is much weakened, and, in 
the case of the horse, to his serious detriment. Physieing 
used to be practised far too freely and frequently; and the 
regulating of this fashion is one of the most decided im- 
provements in modern practice. Diarrhoea, however, often 
occurs spontaneously, the result of change of food, irrita- 
tion in the bowels, or chill after over-exertion. When mo- 
derate, the pain is inconsiderable; but when aggravatcd, 
the mucous membrane, which is the seat of the disease, 
acqtires a tendency to inflammation, and griping and colicy 
pains are the consequence. It is most frequently witnessed 
in what are called washy animals, whose loins are narrow, 
with a long space between the ribs and ileum; and this re- 
mark holds good of cattle, sheep, and dogs, as well as 
horses. ‘The disease should always be speedily checked. 
If the food be at fault, it should be regulated, and green 
meat should be withheld: if there be ground to suspect any 
existing irritation, it should be removed by a laxative ; 
and chalk, or chalk with a little powdered opium, may after- 
wards be administered; this is a powerful remedy, as is also 
catechu. Starch gruel should be given, and cold gnarded 
against. Some horses, in going to hunt, apparently from the 
excitement, are troubled with occasional diarrhoea. Starch 
gruel, with chalk and a small quantity of powdered opium 
(a drachm for a dose), will gencrally prevent it. MontTrEn- 
GREASE, the Gras-fondu, is often associated with more ag- 
gravated cases of diarrhoea. It derives its name from the 
appearance of fatty matter, forming a crust, or partial co- 
vering to the fecal pellet. It is usually supposed to have 
a constitutional origin, and to be connected with some in- 
flammatory tendency, more cspecially of the mucous mem- 
brane of the lungs, or with general fever. Be this as it 
may, it is often produced by violent exertion in a horse, 
which is not prepared for it, being fat and unaccustomed to 
exercise. The symptoms of threatening fever are present, 
and venesection is often the first step in the cure; the re- 
maining treatment is the same with that of diarrhcea.—Dy- 
senTERY, Cling and Breckshuach, in sheep, is likewise an 
affection of the mucous membrane of the intestines. It 
differs from the foregoing, in having a tendency to be local, 
especially in the large intestine, and termination of the gut; 
and also in being more violent, more apt to produce febrile 
action, and effusion of bloody mucus and lymph-like matter, 


1 Calomel, from one drachm to two drachms; chalk, from half an ounce to one ounce; opium, half a drachm to one drachm. 


sometimes resembling membranes, and to run on to deep V 
and troublesome ulceration. The blood is sometimes | 
coagulated on the dung, and in such quantity as, with’ 
other secretions, to receive the name of Tur Brogp 
Upon the whole, it is a more dangerous complaint ies 
diarrhoea, and the symptoms, though to a certain extent 
corresponding, are more severe. Great promptitude, there. 
fore, should be used in endeavouring to effect a cure. Ip 
cattle, it is generally easy, by administering a dose or two 
of salts; a single dose often at once checking the disorder, 
In sheep, chalk and warm milk, followed up with eatechy 
and opium, are very efficacious. In all the affected ani. 
mals, the diet must be carefully regulated, and small doses 
of calomel, chalk, and opium given.! This usually actsas_ | 
a charin, altering the morbid secretions, and affording re. 
lief. Anodyne clysters may also be used, and cold must 
be avoided. 

OxsTRUCTION OF THE BowELs may arise froma variety ()y, 
of causes, with which the veterinarian should be familiar, | 
and the disease may be more acute or chronic in its nature, | 
To the former category belong violent local spasm and | 
inflammation, producing intussusceptio and death ina few | 
hours. In enteritis and peritonitis likewise, there is some- | 
times a remarkable and very complicated twisting, which | 
seems by its mechanical action alone to obstruct all descent | 
of the ingesta. Hernia, external and internal, are addi- | 
tional causes. To the latter class belong various tumors, | 
which are prone to occur, and schirrous contractions of the | 
canal itself, and the presencc of foreign bodies. Inall these | 
cases the practitioner must be on the alert. On the treat- 
ment of inflammatoty attacks we have already dwelt. Ix-]5 
TUSSUSCEPTIO is a protrusion of an upper into a lower part} 
of the bowel, or from inverted action, the reverse, as may 
be seen in the finger of a glove. It is a frequent cause of 
obstruction, as connected with inflammation, and is often | 
witnessed after death : it is very common in dogs, and more | 
frequent in sheep and cattle than in the horse. The ex- | 
tent to which it may occur is considerable, reaching to 
many feet of invertcd intestine. Sometimes it is near the | 
anus, and a part may protrude, and slough, and yet the ani 
mal recover. In a variety of this complaint, occuring in 
the rectum, the result of constipation, the part, impacted 
with hardened feces, which it cannot evacuate, is forced | 
onwards by the peristaltic action, and is protruded a | 
hand-breadth, or even to double or triple that extent) 
In these cases, the gut must instantly be relieved, and | 
then its return is easily accomplished. Cases of Hernt, } 
both external and internal, sometimes occur in the horse, 
usually produced by violent exertion. The latter cases will 
usually be fatal; the former occur in the | 


scrotum of the 


perfect horse. If immediately detected and reduced, the 
animal may be saved. Forrian Bopies, which usi® 
produce obstruction, are called balls, and are distingu! 
as hair, dust, and calcareous balls. The HatR-BALL, very 
common in cattle and sheep, is produced by animals lick 
The hair thus introduced into the stomac® 
and there supplied with some nucleus, by the constant on 
almost violent rotatory action of the part, is Gere ak 
€ o Aly 
may continue a long while in the stomach, an till death. ' 
The Dust-BALL, most common in horses, derives its name 
from being composed ehiefly of corn and barley dust, $8 ol 
in grinding meal, and used as food. It owes Its origin 
the same phenomena occurring in the stomac 
frequently finds its way into the intestinal canal. iil 
often several of them, as of the former. They ar ana 
exclusively found in those ‘animals which have eae 
onthe substance. Whether the CaucaRgovs eee 
different origin, we do not know ; butit is of most es 


q 


y ourrence, and is generally found in the intestine, often in 
ti caput cecum. Its comparative frequency in some lo- 
cities is ascribed to the calcarcous character of the dis- 
yt, or of the water drunk. It often aequircs a great size, 
whout pain or trouble. At other times, however, stealing 
oizradually, it undermines the health, and destroys life. In 
advanced stage, no doubt can remain as to the nature of 
t| disorder. ‘The countenance is haggard, the eye dis- 
tyised, the back up, the belly distended, the respiration 
b omes hurried, bowels habitually costive, and sometimes 
t] horse will sit like a dog, upon its haunches. Relief may 
fiquently be afforded. Strong purgatives and large injec- 
tiis must be given, and under their continued action the 
o nding body is sometimes removed. 
|  Yarious worms, some truly, others erroneously reputed 
sih, infect the alimentary canal in the domestic animals, 
all frequently occasion more alarm than is at all necessary. 
(the former kind are the round worm, teres ; the thread 
'm, asearis ; and the tape worm, tenia. Of the latter 
various specics of the extraordinary dot, the larve of the 
bieze, or gad-fly. In the horse, the tenia is very rare ; in 
t! dog, exceedingly common. When the horse is un- 
d-fed, his bowels are full of the teres and ascaris ; and the 
ajearance of his staring coat, want of flesh, and voracious 
ajetite, betoken it. The teres is somewhat larger than in 
ni, the ascaris darker. They occasion gripes and diarrhea, 
bf the mischief they produce is not great. The principal 
hi itat of the ascaris is the coecum, although they are some- 
ties found in countless multitudes in the colon and rec- 
tv. Turpentine is a deadly poison for all these worms ; 
b’ this medicine, so harmless in man, acts most disagree- 
aly in the lower animals. Hence it must not be given to 
tim pure or in large quantities, especially to the dog, but 
Med in small proportion with other oils, as linseed, or in 
aill, or enclosed in a piecc of gut, and with these pre- 
Gitions, it may be found at once safe and efficacious. In 
djs, the teres is the most common, espccially in puppies ; 
t) teenie the most prejudicial. The ascaris likewise tor- 
natsthem. If left undisturbed, the two former often occa- 
$1 fits, followed by emaciation and death. Iron filings, two 
dchms to a dose. are highly reputed as an anthelmintic for 
8; but we believe turpentine, or small doses of tartar 
piptic, to be more efficacious. 
the Gsrrrpx, comprehending the Gad or breeze flies, 
4not numerous in Britain. though the genus Gasterophi- 
/ containing several British species, has been distinguish- 
efrom the Cistrus by Dr Leach. It is the larvee of the 
finer which invade the horse, while those of the latter at- 
< the ox and the sheep. Two specics molest the horse, 
ty ing the stomach and intestines their habitation 3; whilst 
eattle, and the sheep, species of the other genus attack 
erally, the skin, and the cavity of the nose. Mr Blaine in- 
ns us that the dog is infested with one of these parasites, 
’ ch he is disposed to consider a bot, but its history has 
hitherto been investigated, and we suspect that it is 
4 "rely a species of tenia, which we have often noticed. 
_ 4€ great-spotted horse-fly, G. Equi, which is by far the 
St common, also makes the ass its occasional victim. 
ing selected the individual to which her future progeny 
l'o be intrusted, she hovers about till she is prepared to 
osit her egg. She then makes a sudden descent on her 
tim, and glues it to his coat, repeating the operation till 
‘tor five hundred are sometimes fixed on a single horse, 
Inside of the knee and shoulders being the selected lo- 
“tes; for the horse, in relieving irritation with his tongue, 
» and teeth, is made the unconscious instrument of con- 
mg them into his stomach, where alone they can come 
“Maturity. No sooner is this transfer made, than the larvee 
| 4 disclosed, and immediately fix themselves upon the inner 


\t of the viscus, where they hang in dense clusters, at- 
‘hed by their head, which is provided with sharp hooks, 
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and their only food seems to be the 
brane, without their irritating, 
the parts. The bots, thus taking up their quarters about 
the end of summer, pass the whole winter and spring with- 
out undergoing any change, except that of gradually en- 
larging. When arrived at maturity, they cease to retain 
‘their hold on the stomach, and before this, all efforts to 
force them are vain, commingle with its contents, pass into 
the intestinal canal, and to the horror of stablemen, arc 
ejected in multitudes from the anus. As soon as they find 
a convenient retreat, they change into a chrysalis, and in a 
few weeks more, into a fly, which takes wing, finds its mate, 
and thus is prepared for repeating the extraordinary pro- 
cess. The fed-tailed horse-bot, G. hemorrhoidalis, is 
scarcely half the size of the former. This fly deposits its 
eggs on the lips of the horse, to the exceeding annoyance 
of the poor animal, whicli is no sooner aware of the pre- 
sence of his enemy, than he tosses his head, and gallops off 
to a different part of the field. The larve taken into the 
stomach fix themselves exactly like the G. Equi, and differ 
in their future history only in this, that after leaving the 
stomach, and passing into the intestines, they are in no haste 
to make their final exit, but continue for a considerable time 
at the extremity of the rectum, there creating great unea- 
siness. Back-raking, under the circumstance, affords relief. 
The Ox-Bor, @strus bovis, is about the size of the G. Equi. 
Though appropriated to the ox, this species sometimes 
attacks the horse. It is a cuticular insect, the eggs be- 
ing deposited externally in the skin of cattle, and the larve 
inhabiting a.tumor, or abscess formed round them. These 
tumors are usually found in the back or loins, and are 
often larger than a pigeon’s egg. When the fly is deposit- 
ing its ova, the cattle are in the extremest agitation and 
dismay, and sometimes become quite furious, running off, 
bellowing, at their full speed. The larva in its cyst gra- 
dually enlarges, while the pus that is secreted by the irri- 
tation serves for its nourishment. The tumors which are 
produced are called warbles, wormals, or womils. The skin 
and hide are permanently injured by being subjected to 
this process. The Suzer-Bot, @Z. ovis, is thought to de- 
posit its eggs on the nostrils of the sheep, though, from the 
agitation of the animal at the time, it is not easy to ascer- 
tain the fact. The larva soon find their way to the frontal, 
maxillary, and other sinuses of the face; here they adhere 
for a time, producing considerable inflammation. When 
mature, the larva wriggles from its warm abode, falls into 
the soil, there becomes a chrysalis, and continues dormant 
for about two months. We refer for more ample details to 
the writings of Mr Bracy Clark, who has acquired such 
mcrited cclebrity for his elucidation of this and other ab- 
struse departments of the science. 


in common circumstances, 
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Red-tailed. 


Ox-bot. 


Sheep-bot 


A variety of diseases are usually enumerated as occurring Liver. 


in the Liver, more especially in the well-fed dray horses 


of London, and in stall-fed cattle. Acute INFLAMMATION Inflamma- 
is one, in which the pain of the affected part is very obscure, tion. 


and the natural language of the sufferer not very expres- 
sive; nor is the symptomatic fever marked. Here astriking 
analogy is noted, however, between the lower animals and 
man, inasmuch as there generally is a sympathetic pain in 
the right shoulder, so strongly marked as often to be mis- 
taken for the principal disorder, and treated accordingly. 
Yellowness of the eye, and mucous membranes, and of 
the urine, are also present. Bleeding, and purging with 
aloes and calomel, are the appropriate remedies. Be- 


sides accte, there is also Curonic INFLAMMATION of this Chronic. 


viscus, marked by enlargement and softening, and not. un- 
frequently ulceration. The characteristic symptoms are, 
a languid eye, unwillingness to move, indifference as to 
feeding, yellowness about the mouth, unthrifty coat, high- 
coloured brownish-yellow urine, constipated bowels, with 
feces not of the natural appearance, but either of a light 
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Veterinary colour, from want of bile, or of a dark hue, from excess of 
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ory the right shoulder. 


Jaundice. 


The rot. 


Spleen. 


Staking. 


it. Along with this, there is pain, often with lameness of 
Under a course of laxatives with aloes 
and calomel, we frequently find these symptoms disappear, 
and health restored. If inveterate, it sometimes happens, 
as subsequently proved by dissection, that the viscus is 
quite disorganized, and frequently ruptured, when of course 
there is great sinking, and sudden death. JAUNDICE, com- 
monly called the Yellows, is another disease which occurs, 
and more frequently in the dog and sheep than in any other 
of the domestic animals. Enough has already been said to 
elucidate its symptoms and treatment. 

The true pathology of the Ror in sheep was long ago 
pointed out by the late professor of agriculture at Edinburgh, 
to be “a direful ruin of the general health and constitution, 
which supervenes from deficient or depraved aliment.” In 
Scotland it is agreed that it never occurs where there is an 
adequate supply of good pasture, and rank grasses are held 
universally to occasion it. Dr Coventry moreover stated, 
that if not rendered desperate by fatal complications, every 
flock and every sufferer may be recovered by simple means, 
seasonably used. When all the powers of the constitution 
are once prostrated, other and hopeless diseases undoubt- 
edly appear, of which character are pulmonary consump- 
tion, and the disorganized liver, which have attracted so 
much attention. With this disorganization are conjoined 
hosts of what are called fluke-worms, from their resem- 
blance to flounders and other flat fish, and whose history is 
yet involved in obscurity. Whether with the rank grasses 
of marshy lands, which the sheep under the circumstances 
are compelled to eat, the ova of the future parasite gets ad- 
mission into the frame, is a point which remains to be in- 
vestigated. The cause, however, being recognised, the 
disease may generally be avoided, and when it exhibits it- 
self, the remedy is alike plain and simple,—to remove from 
the noxious fecding, to relieve the bowels, and supply 
plenty of wholesome nourishment. 

The diseases which have been principally signalized in 
the SrLEEn, are enlargement, usually chronic, often united 
with tubercles, sometimes with softening and rupture, and 
of course speedy death. These diseases are not very com- 
mon, and are certainly obscure, being apt to be confound- 
ed with the anomalous tumors already noticed. They may 
be marked by rigors, loss of flesh and appetite, but the 
symptoms are rarely conspicuous. After sudden death from 
rupture, occurring in a poney at work the day before, we 
found this organ to weigh not less than seventy-two pounds. 

Before leaving the abdomen, we must mention, that in 
taking leaps, horses are sometimes wounded in the belly, 
or STAKED. The wound may, or may not penetrate the 
cavity, whieh is easily ascertained by the finger. In the 
latter alternative, it is comparatively of little consequence, 
and the treatment is the same as in other skin wounds. 
In the former, it is much more serious. A portion of the 
bowel is almost sure to protrude, and the quantity is aug- 
mented by every step that is taken. Examination should 
instantly be made to ascertain if the bowel itself is wound- 
ed. Ifso, the lips of the wound must be nicely united with 
catgut ligatures, before the intestine is returned. If this 
cannot be done at the moment, a bandage and pad will 
prevent its farther escape, till proper assistance is procured. 
If the bowels are uninjured, by a little gentle manipulation 
they may be replaced, the edges of the external wound 
drawn together, and secured by pins and tow, and a bandage 
bound round the body, sustaining a compress over the aper- 
ture. Our dread, after this, is that enteritis may be produced. 
Hence the antiphlogistic regimen must be pursued, and in 
all its vigour. Venesection must be freely, and if there be 
tenderness, repeatedly used; the diet must be very spare, 
and of the softest kind, and with great care, a cure may be 
effected. Another variety of the accident remains to be 


noted: it is where the muscles, or other parts of the na 
tcs of the abdomen, are torn, while the skin remains 
tire ; a sac being formed, into which some of the abdomin 
contents may protrude. In this case bandages and pres a 
must be carefully applied, and laxatives and spare diet pre 
scribed. 

In commencing our review of the diseases of the Urry t 
ARy and GENERATIVE ORGANS, we remark that in the 
horse considerable advantage is derived from the size of 
the parts, which allows the ready introduction of the anoj A 
ed hand into the rectum, so that the viscera, including eye 
the kidneys and ureters, may be carefully examined | 
NEPHRITIS is not a very common disease. It may hi 
acute or chronic; sometimes it is idiopathic, sometime) 
caused by the exhibition. of particular drugs and foo 
When acute, the pain is violent, there is symptomati 
fever, and a peculiar straining of the body; the anima), 
frequently lies down, and points with his nose, in his at), 
tempts to reach the seat of the disease ; the urine is high | 
coloured and scanty, and there are frequent ineffectus 
efforts to pass some. The treatment consists in th 
vigorous employment of the antiphlogistic regimen, in thd 
free use of decoctions of linseed, in fermentations and mus! 
tard poultices, blisters and turpentine being arefully! 
avoided. In the cow, pus is often passed with the urine! 
which ought, and may easily be distinguished from Leu 
corrhea. Hmmaturta, bloody urine, generally arisede 
from a diseased state of the kidneys, though it is sometime: 
produced by diseased states and fungus of other parts oj| 
the passage, and sometimes by violent strains and interns 
ruptures. Genuine Diazeres, which is a protracted ini 
crease of the quantity of urine, with a change in its che 
mical composition, is not a very rare complaint in horses 
Great thirst is usually a prominent symptom, and feverish 
ness. The pathology of the disease is obscure, but seen 
to be connected with derangement of the digestive organs| 
Purging, especially with aloes or croton, or with salts, to 
gether with astringent medicines, such as carbonate of sodal 
chalk and lime, also catechu, should be used, and a chang 
in the food, which should be of the best quality. Carrot 
are regarded serviceable, as also the mixture of a littl 
pipe-clay or pease-meal with the water drunk. We havi) 
found iodine a never-failing remedy, very useful m cori] 
recting the thirst, and checking the flow of urine. CaLcvijf 
are often found in the kidneys of all the domestic animals? 
including the pig; but they do not readily pass down int 
the bladder, on account of the horizontal position of the 
ureter. They occasionally produce immense enlargemen 
of the ureters, and considerable irregularity in the fun 
tions of the part. 

INFLAMMATION sometimes occurs in the bladder, mo 
especially about the neck: the symptoms are pain in t 
viscus, and constant micturition, with others as stale}, 
under nephritis, and the treatment generally resemble h 
what has been advised for that complaint. The injector) 
of a little warm oil into the bladder, often affords singula 
relief. Caxcuxus is occasionally witnessed in this vis 
and the symptoms are well marked in the constant ime 
tion and the dribbling of urine; manual examinaliot 
speedily confirms suspicion. It is sometimes seen 0 ot 
able young colts and stots, and an attempt must be mate 
to afford relief. This may be effected by cutting merely, 0 
partly by dilatation. Liraoromy in the horse is nol 
perilous, or difficult an operation as in man, 
being much more ample. The following is the per 1b 
which it may most easily be accomplished. A soun¢ ™) 
to be passed up the urethra, till it is felt in the perineum’) 
an incision is then made into the canal, and @ directo! 
introduced from this point into the bladder; with shel 
probe-pointed bistoury the incision is to be enlarged ned 
left side of the raphe; the right hand is now muoue 
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syatu the rectum, the two fingers of the Icft into the blad- 
, or; the stone may thus be pushed against these fingers, 
od by them guided to the neck of the bladder, and so 
rced through the opening in the urethra. A stone weigh- 
gfour anda halfounces has thus been successfully remov- 
|, and the wound healed quickly. Sometimes a soft pulpy 
ass almost fills up the viscus. Funcous GrowTus and 
cerations are apt to occur in the mucous coat of the cow’s 
adder, and corresponding diseases in the horse, and in 
e glans penis. In the former case, they are not easily re- 
edied ; in the latter, the diseased part should be excised. 
. ASTRATION is a formidable operation, especially in the full- 
own horse, and is best performed by making an incision 
rough the scrotum, allowing the testicle to protrude, tying 
e arteries, cutting the cord, and removing the gland. 
hese we know are but hints, but our limits prohibit details, 
. to Nicxine and Dockrina, we believe the time is near 
. + hand when even the Cow-lcech will perceive the ab- 
wrdity of cndeavouring to improve upon the fair forms of 
e most graceful works of nature, and will leave the horse’s 
‘il, no Jess ornamental than useful. 
InrFLAMMATION of the Upper, GARGET, occurs in the 
are as well as in cattle, as a consequence of parturition ; 
though it is only in the latter that it is produced from the 
arbarous practice of hefting, delaying milking, that the 
1antity may appear the greater. In bad cases, when the 
‘ilk cannot be elicited in the common way, a fine hollow 
be (made for the purpose) may be introduced into the 
at; through this the milk flows, and the udder resumes 
healthy tone. In severe cases the inflammation runs so 
gh, that mortification is the consequence, and the udder 
vops off. When this threatens, blood should be drawn 
sely from the milk veins, purgatives should be adminis- 
red, the weight of the part supported, and poultices ap- 
‘ied. Suppuration will thus frequently be induced, and a 
imcture being made, will relieve. Inflammation of the 
‘Ider, more general or partial, and sometimes confined to 
je teat, is frequently so severe in the ewe, that she re- 
ses all sustenance to her lambs, so that they actually die 
. gee ia The treatment for the dam, is in principle, 
je same as that just mentioned. In the bitch the disease 
ten becomes chronic, and cxcision is necessary. 
so} The Resprratory System includes the cavity of the 
‘vse, the pharynx, larynx, trachea, lungs, and chest, with 
] ‘heir several component structures. Each distinct part is 
‘able to assume morbid action, whilst, at the same time, 
veral of the tissues are continuous, and common to two 
more of the above named parts, so that any disease at- 
cking one, is apt to spread to others. 
As it regards the Noss, the phenomena produced by its 
vities being infected with the Bot, have already been 
entioned. Fungous excrescences not unfrequently pro- 
ed from the turbinated bones and septum, and appear as 
lypus, so interrupting the respiration. In their more ag- 
avated form they secrete pus, and produce a consider- 
ble discharge, so that the animal may be supposed to 
bour under glanders. The remedy here is to remove 
€ polypus with the forceps, subsequently washing the 
tts with a styptic lotion. Nasax Guieet from inflam- 
ation of the schneiderian membrane, has sometimes been 
“escribed as an independent local complaint. Any obser- 
“ations which we have to make upon it, will find a place, 
ine considering those disorders of which it frequently 
nstitutes a conspicuous part. 
When treating of the gullet, we had occasion to mcn- 
on one cause of CHoxrnG, connected with foreign bodies 
“ging in the narrowest part of the tube. We have now 
: he that draught horses, during a dead pull up bill, 
a choke from the pressure of the collar on the 
! ieee They may stagger a little before falling, or fall 
warning. ‘The wheels should, under the circum- 
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stances, be set across the road, and the collar thrown off Veterinary 
the windpipe. ‘The accident is most apt to occur when Science. 


the animal is put to draw with a bite in his mouth, as often “7” 


happens on canal banks. When the morsel goes down 
the gullet, it is intercepted by the collar, and the two 
pressing on the windpipe, compress it ; and so many horses 
have been lost. A knowledge of the fact should lead to the 


necessary precaution. INFLAMMATION OF THE LARYNX Laryngitis. 


frequently takes place, the disease at the same time spread- . 
ing from the delicate lining membrane to the nearest parts. 
In this way lymph is effused, and the play of the parts im- 
peded. Sometimes the smaller cartilages themselves are 
altered, being thickened and contorted, and small tumors 
are apt to be produced, both within the tube and without 
it. The marked symptoms are local pain, difficulty in 
breathing and swallowing, and general fever: the treat- 
ment required is venesection, and the other parts of the 
antiphlogistic regimen. Tumers occurring in this locality 


in cattle, constitute the diseasc called Cuysenrs, which, Clyers. 


though it may not for a time interfere with fattening, yet 
speedily injures health. 


Connected with the larynx and trachea chiefly, but Disorders 
sometimes also with the lungs, are various distressing affec- of breath- 


tions of the breathing, which, from the character of the is: 
respiration, have procured for the animals labouring under 
them such names as these, Piper, T; rumpeter, wheezer, 
whistler, blower, grunter, roarer, to the causes of which 
infirmities we shall now allude. The rima glottidis and 
larynx are supposed to be peculiarly affected, when there 
is that sharp and hasty sound which is expressed by the 
first two of these terms. The Whistler utters a somewhat 
shrill sound, when in somewhat continued exercise, and 
this is supposed referable to some cause producing con- 
traction in the trachea. The sound of the Wheezer is some- 
what like that of an asthmatic person, and is supposed to 
proceed from an over-copious secretion in the bronchi ; 
it is heard even when the horse is at rest. Roaring is 
confined to the increased sonorousness of breathing, on 
any considerable exertion. A Highblower is an animal 
which puffs and blows loudly, dilating his nostrils, while 
the flanks are comparatively quiet ; and in the Grunter it 
is supposed there is some altered structure in the lungs, 
which interferes with all considerable exertion. A horse la- 
bouring under this infirmity, when suddenly touched with 
the whip or spur, will at all times utter this grunting sound. 
In further illustration of these material infirmities, we shall 


dilate a little on Roartne and Broxen-Wriyp. Mr White Roaring. 


mentions, that he had once and again examined animals 
which were perfectly useless from Roarine, and had found 
every part healthy except the larynx, which was ulcerous. 
Many roarers, however, have subsequently been examined, 
in which the larynx was quite sound, while the lining mem- 
brane of the trachea was thickened. Tight rcining has been 
ascertained to be a cause, the windpipe being found flatten- 
ed, and bent from the bearing of the bridle. Obstruction of 
the nose, hepatization of the lungs, and even enlargement 
of the liver have been suspected. In several instances, we 
have noticed tumors in the passage, and a wasting of the 
muscles on one side of the larynx. Tuick-winp is dis- 


tinguished from Broxen-winp. Inthe former the breath- Broken. 


ing is rapid and laborious, but the inspiration and expira- wind. 
tion are equally so. In broken-wind again, the inspiration 
is performed at one effort, and the expiration requires a 
kind of double effort. The cause of broken-wind seems to 
be the rupture of some of the air-cells of the lungs, where- 
by air-vesicles are produced on the surface, and the expul- 
sion of the air is rendered less direct and easy. It is 
usually produced by animals being urged to over-exertion 
when in bad condition, though a horse may become broken- 
winded in a straw-yard. Although the cure of this affec- 
tion is not to be expected, yct it can often be very much 
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Veterinary mitigated, and that mainly by attending to the diet, con- 


Science. 


densing nutriment into the smallest compass, keeping the 


—~-“" bowels open, and giving little water before work. 


Tracheo- 
tomy. 


Strangles. 


Catarrh. 


Influenza. 


TRACHEOTOMy is the operation by which the trachea is 
opened, the name Bronchotomy being often inaccurately 
applied to it. It is performed chiefly in cases of sudden 
obstruction, which cannot be removed on the instant, but 
which it is anticipated will soon be overcome. It is fre- 
quently practised on the horse. The operation is simple, 
the incision being made in the mesial line, separating the 
muscles, and then slitting through a couple of rings, the 
canula being left in. While the opening was left, we have 
known the roaring horse to be free from his complaint for 
many months; but from this operation no one would ex- 
pect any thing like permanent relicf. 

The account usually given of STRANGLEs is not so 
simple as it might be. It is a disease of the horse, and few 
escape it. It attacks them when young, colts not excepted. 
Generally, however, it exhibits itself at the age of four or 
five years, during the prevalence of pulmonary complaints. 
It may be defined a catarrhal affection, accompanied by a 
specific phlegmonous affection of the cellular membrane of 
the throat, tending to abscess, with slight fever. The 
whole cellular membrane, between the branches of the 
lower jaw, becomes distended with serous and lymphy effu- 
sion, acquiring a firm and solid feel, and is tender and hot; 
it advances to suppuration, and terminates in abscess gene- 
rally of the throat, but sometimcs also in other parts of the 
body. This alone is Strangles, all other symptoms being 
only concomitant or accidental. Such are the soreness of 
the throat, the redness and discharge from the nose, the 
cough, and tumefaction of the salivary glands. Inflamma- 
tion of the trachea and lungs, and some say glanders, may 
supervene upon this complaint. The only treatment re- 
quired in an ordinary case, is the application of a blister, to 
urge nature to terminate the process. The abscess should 
be opened as soon as ripe, and suppuration promoted by 
slight digestives. Hundreds of cases have been witnessed 
without one fatal termination. 

Common Coxp is familiarly known in the lower ani- 
mals; and three stages are observable. At first, there is 
a discharge, chiefly watery, from the nose, with irritation 
of the nasal and neighbouring membranes; secondly, in 
two or three days there is a copious discharge of thick yel- 
low mucus, and the membranes become slightly inflamed; 
there is irritation of the larynx and trachea, with fulness 
and a tendency to swelling, feverishness, and sonorous 
cough. Soreness of the throat is often present, and the 
lungs frequently become involved. In the third stage, 
usually most marked wherc the treatment has been neglect- 
ed, the animal apparently regains health and spirits, but 
the cough, though milder, continues; an evil which should 
anxiously be guarded against. The nasal discharge also con- 
tinues, and sometinies terminates in glanders. The com- 
plaint, as it regards the horse, requires nothing morc than 
a few days’ confinement in a stable of mean temperature, 
from 50° to 60° Fahr., warm clothing, bran-mashes, instead 
of corn, with a little laxative and diuretic medicine. If 
the parts about the throat are much involved, an cpispastic 
should be applied. If the constitutional symptoms run 
high, venesection should be employed, and the sooner the 
better. In combating the third stage, a rowel or seton may 
be made under the jaw; the bowels should be kept free, 
exercise steady, and by and by tonics, as sulphate of iron. 

Errpemic Catarri, INFLUENZA, THE DistemreEr of 
Horses and Dogs. This very prevalent disorder is, we 
conceive, not infectious, but epidemic; and different epi- 
demics exhibit characters as diverse as it is possible to 
conceive. Consisting essentially of the train of symp- 
toms so well known as catarrh, with the addition of fever, 
more like the product of an atmospheric poison than any 


thing else, the symptoms are sometimes those of 
flammatory diathesis, sometimes those of th 
plete depression and exhaustion. Hence, the most acct. 
rate description of one epidemic is quite inapplicable 
another, and even the individual cases differ, though sad 
taking of the general type. This being true of the symp- 
toms, there is a corresponding variety in the treatment and 
probable result. We shall now make a few remarks on | 
cases at the opposite limits of the scale, and the reader } 
will readily understand the intervening varieties, Influ- 
enza, with inflammatory diathesis, comes on like a severe | 
attack of common catarrh, the lining membrane of the nose | 
being highly irritable, with a distillation of watery fluid: 
the irritation rapidly spreads to the frontal sinuses, the eve 
and throat, with oppression, and failure of appetite. “A 
thick discharge of the watcry fluid soon takes place, the | 
parts about the throat and windpipe become highly irrit. 
able, swallowing difficult, and the food is quidded, and | 
even water swallowed with difficulty; the cough is very 
troublesome ; the pulse rapid, and the fever high. These 
symptoms would run rapidly to a fatal termination, and | 
blood-letting is clearly the best remedy. The blood is very 
sizy, the venesection may require to be repeated, and the | 
other parts of the antiphlogistic regimen must be employed. | 
But at other times the attending fever is of the very oppo- 
site character, amounting almost to putrid fever, when the 
visitation goes under the name of malignant epidemic. De- | 
bility, and tendency to sinking, here form the type of the at- 
tack. J’rom the very commencement, the poor animal stag- | 
gers in his gait, and can scarcely stand; he refuses food, and | 
is deprived of all energy; the pulse is rapid, small, and | 
weak, while the catarrhal symptoms are still conspicuous. 
Even at the commencement, there is scarcely room for ve- | 
nesection, and yet the tendency to inflammation is mani- | 
fest, and not only in the respiratory organs, but also in | 
other parts. Here the practice must be the reverse of that 
above alluded to: refrigerants, anodynes, tonics, saltpetre, | 
sweet spirits of nitre, camphor, laudanum, and wine must be | 
had recourse to, with hand-rubbing, wisping, judicious ven- | 
tilation, clothing, and placing in a loose box. These are 
descriptions of extreme cases, and the vast majority met | 
with in practice lie between them. Sometimes an early | 
and moderate bleeding is all that is required. The tend- |} 
ency to sinking appears to be thus diminished ; and some- } 
times no vencsection is required. ‘The complaint is apt to be 
tedious, and also to relapse; so that the considerations which 
would recommend care after common catarrh, are doubly 
cogent in reference to influenza. We have stated that this 
is the distemper of the horse: it is also the DISTEMPER of 
Dogs, in which it is apt to be severe, accompanied with a | 
staggering gait, and delirium from affection of the brain ) 
In milder cases, it forms the snrrrers of various animals. i 
Under the general term INFLAMMATION OF THE Luxe 
several very distinct affections are included. The bronchi#tf 
are lined with mucous membrane to the minutest cells ; the") 
entire organs—all the lobes—are included in the a | 
membrane, the pleura, which also covers the whole intern ) 
cavity of the chest ; and there is finally the parenchymatous 
substance. Hence bronchitis, pleurisy, and pseumonla 
though all in a general way, inflammation of the lungs 
having many things common, yet differ widely in . | 
history, and treatment. They are all in the highest degre 
dangerous, are marked by symptoms of high ee | 
fever, and require prompt observance of the antiphlogs 
regimen. A tendency to Bronenris, and often =. 
than a tendency, is witnessed in catarrh, and still Peake 
influenza, and it also shows itself as an original idiopa i 
affection. The irritation and soreness are considerable, = 
natural secretion is apt to be greatly augmented “4 im 
tity and vitiated in quality, becoming viscid and ae : 
and suffocation and death may be the consequence ° 


high in. 


€ most coms | 


i fusion into the air-cells. PiLEvrisy, again, is apt to at- 
ce, ack the serous membrane, from sudden chills and other 
auses ; the inflammation speedily proving a great check 
. , the breathing. Serous effusion is usually the conse- 
uence, whereby the play of the lung is impeded, and 
ay be arrested, and lymph effused, whereby dangerous 
Jhesions are produced. PNeuMoNnrA, again, with some- 
that of the same local symptoms, extends to the disor- 
nization of the proper substance of the lungs, loading 
em with effusion, and hepatizing them. These dis- 
ses, though distinct in origin and nature, are apt to be 
mbined in progress, and hence the hazard is augmented. 
leeding in large quantitics at first, refrigerants, laxatives, 
datives, blistering, and setons, are the appropriate reme- 
es. As bronchitis advances, care must be taken not to 
low the strength to sink too much. Curonic Cova is 
sequel of the foregoing inflammatory diseases, and of 
hers of the lungs and wind-pipe, as has been mentioned. 
_ is common, and may often appear innocuous, but should 
ways be regarded with snspicion; the animals suffering 
/ader it should be watched, and the bowels kept easy. Boil- 
| turnips, carrots, barley, and bran mashes form useful 
eding. 
_ Consumption affects cattle, sheep, and swine, more fre- 
tently than horses, and the young rather than the old. It 
ises from neglect, cold, and exposure in damp unpro- 
cted situations, and is very insidious in its attack and pro- 
ess. The animal becomes thin, the coat staring, the 
in appearing as if glued to the ribs; obstinate cough su- 
rvenes ; discharge is frequent from the nose, and granu- 
ir swelling appears abont the neck. On dissection the 
ngs are studded with tubercles. Ulcers in the lungs, 
muc@, may be numerous, and the mesenteric glands are 
quently implicated and enlarged. The mesenteric ar- 
ty, too, is often enlarged, especially in the ass ; and with- 
it are found a number of worms, the Stroneyius and 
LaRIA. It is in the early stage alone of the complaint, 
at any thing can be done; and the prospect of cure is 
at faint. 
. |GLanpers and Farcy are‘ usually regarded as the most 
‘portant diseases to which the horse is subject; (the 
ule and ass are also liable ;) but every account with 
‘hich we arc acquainted is nevertheless unsatisfactory, and 
‘ore calculated to puzzle and perplex, than to enlighten 
id satisfy. One author mentions that no fewer than sixty 
uses of the complaint have been enumerated; whence 
[ty safely be concluded that the truc one was yet to be 
nd. The full elucidation of the subject wonld require 
ore space than we can here allow. Professor Dupuy, 
his celebrated work on the subject,! rendered good ser- 
¢ when he so ably and irrefragably cstablished that in 
"Ws disease (for all are agreed that the two named above 
orly modifications) there occurs the development of 
ewe tubercles ;—whether in one particular tissue, 
‘the mucous, or in several, has not hitherto been dcter- 


ned. To these minute tubercles we should ascribe the 
re of the nasal affection, as well as of the farcy-buds ; 
2 absorbents in the former, as well as in the latter affec- 
4 being speedily implicated. At first they are very 
all, Under certain circumstances they may lic dor- 
nt: or, on the contrary, they may proceed rapidly to 
‘hsome maturation, when various parts of the frame 
“ome crowded and contaminated with them, to the 
Puction of life. It is a domestic disease, unknown 
ong the hordes of wild horses ; of a scrofulous charac- 
5 unheard of in climes where struma is unknown; and 
Starvation and filth, because it seldom or never origi- 
tes in a well-ordered stable, but is ever found rife where 
r horses are over-worked, ill-fed, and neglected, and, 
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worse than all, kept in an Augean pest-house. That such Veterinary 
combination of circumstances may induce tuberculous com- Science. 


of many familiar diseases too clearly ““\——™ 


plaints, the history 
demonstrates. The matured matter of these tubercles is 
decidedly contagious, and thus may the disorder be inocu- 
lated and propagated in a thousand ways ; and it may also, 
as held by high authorities, have still more frequently a 
spontaneous origin. There is nothing inconceivable in the 
idea that this, like other tuberculous complaints, may, in its 
early stage, and under favouring circumstances, lie, or be 
kept latent and innocuous ; whilst if advanced to a certain 
point, it becomes irresistible, and defies all the powers of 
art. Hence the distinction into chronic and acute glanders. 

The disease usually attracts attention only when the 
tubercles are advancing to maturity. Farcy-buds, small 
tumors, are now seen in various situations, as on the 
legs, or inside of the thigh, under the collar bone, in the 
head, neck, or in the axilla, produced apparently from over- 
exertion or exposure. They are touched with the cautery, 
tonics are prescribed, (sulphate of copper, zinc, or iron) ; 
evcry thing in the stable obnoxious to health, is removed ; 
the animal gets full diet, plenty of air and exercise; the dis- 
ease is arrested, and a cure may be effected. When the 
disorder commences, as commonly, in the nasal cavity, the 
discharge is successively watery, gluey, pustular. When 
inspected, the surface being studded with small ulcerating 
tubercles, has a marked and peculiar aspect, not uniforni 
and continuous, bnt irregular and angry, from the number 
of minute irritable ulcers, with deep and well-marked 
margins. Under favouring circumstances, these spread 
fast; all the nasal cavities are soon involved; the lym- 
phatic glands under the jaw participate; tubercles de- 
velope themselves in the lungs, usually the prelude of 
death; the horse loses flesh; he falls from his meat; 
cough succeeds; strength fails; the discharge from the 
nose becomes purulent and most offensive ; and the emaci- 
ated loathsome animal must at length be relieved from his 
misery. Whenever the disease appears among a sound 
stud, the infected animal should instantly be removed, and 
every part of the stall, stable, and its furniture must undergo 
a complete purification ; but the glandered horse, well fed, 
lodged, and groomed, will often work for years, and improve 
upon it. Such animals are sources of danger to other 
horses, also to their attendants, who may be glandered by 
them; but isolated, they may be profitable to their own- 
ers, and not burdensome tothemselves. Simple discharges 
of inatter from the nostrils must not be mistaken for glan- 
ders. 


WATER oF THE CHEST, as stated above, is an occa- Hydro. 
sional consequence of Pleurisy, which, under the circum- thorax. 


stances, requires time and great care ere it can be re- 
medied. Often, in more chronic cases, pain and symp- 
toms of inflammation are not detected. Effusion, how- 
ever, steals on in the cavity, and the lungs become op- 
pressed. The chest when struck, now returns a dead, 
dull sound, and not the sonorous tone it emits when the 
healthy lung is in immediate juxtaposition. Diuretics, 
laxatives with mercury, tonics, and repeated blistering, are 
the appropriate remedics. 


cuated, and the lung left free. ‘This operation, however, 
is often little better than a forlorn hope. The operation is 
very easily performed. An opening is made between the 
eighth and ninth ribs, near the anterior edge of the ninth, 
and not far from the sternal extremity. The trochar and 
canula arc here to be introduced, and the stream flows 
apace. Caution however must be exerciscd, in arriving at 
a correct diagnosis; for we have known the animal expire 
in the hands of the operator, from air rushing in upon the 


Paris, 1817. 


It is for such cases that PARA- Pgracen- 
CENTIsIs is performed, by which the watery effusion is eva- tis s. 
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Veterinary healthy lung, instead of water flowing out and relieving the 
Science. oppressed one, so causing instant destruction. 


Plethora. 


Carditis. 


Thrombus. is very trifling. 


The Diseases or THE Heart AnD Bioop-VESSELS 
have not received that attention in veterinary science which 
their importance claims. As throwing light upon some of 
them, and on pathology generally, we shall here introduce 
a few remarks on Pxetnora. When the supply of food 
is greater than the exigencies of the system require, an 
animal usually becomes fat, but still may be tolerably 
healthy. When, however, a sudden change is made from 
poor to rich feeding, not fatness but plethora may be the 
consequence ; more blood is formed than the system can 
easily dispose of, and it becomes oppressed. ‘This effect is 
often witnessed in cattle and sheep, which, after indulging 
for a time in luxuriant pastures, take what is called A sot 
oF Buoop. Allat once they become very ill; some part of 
the body swells, becomes puffy, as if containing air, and in 
two or three hours the animal is dead, from the Quarter-evil, 
already described. Upon dissection a large quantity of 
black and decomposed blood is found in the cellular mem- 
brane which during life was distended. The horse seldom 
suffers in this way ; but in him plethora creates a strong 
disposition to inflammation of the eyes, feet, and lungs, and 
sometimes to an eruption which is called a Surfeit, or the 
Nettle-rash. The hair falls off in patches, and the skin is raw 
and pimpled. ‘There is also a tendency to grease, and to 
what has been designated a WEED, or Shot of grease, in the 
heavy draught breed. One of the legs, generally a hind 
one, suddenly swells ; the animal becomes lame; there is 
pain in the inside of the thigh, increased upon pressure ; 
and fever supervenes. The disease bears a close resem- 
blance to the Phlegmasia dolens of our species, and the 
leg often becomes as thick as the thigh. We consider it 
a disease of the absorbents; these vessels enlarging to 
the size of a quill, and having their vasa vasorum highly 
injected. We have seen it occur chiefly during continued 
rest after hard work and exposure to weather, in animals 
which were highly ted. The best treatment is large blood- 
letting, scarifying the limb, fomenting, and applying hay, 
straw, or flannel bandages, with purgatives and diuretics. 
The pressure of a bandage will expedite the reduction of 
the part to its natural dimensions. 

Some of the diseases of the sanguiferous system are 
acute, others chronic. Inflammation may attack the heart, 
and is always most dangerous ; the symptomatic fever runs 
high, and is generally remarkable for the bounding velo- 
city of the pulse. Venesection must be alike prompt and 
free, and the other parts of the antiphlogistic regimen in 
keeping. When pleurisy exists, the pericardium cannot 
well escape, and the latter membrane may be the origin of 
the mischief. In either case the PERtcARDITIS is apt to 
terminate in dropsy of the membrane, in one case of which 
we found not less than four pounds of serum. nlarge- 
ment of one or other of the cavities is by no means un- 
common, and the valves are often ossified. Aneurism of 
the great arteries occurs, but is very rare. These affec- 
tions are more frequent in cattle than in the horse; and 
not unfrequently we have witnessed some forcign body, as a 
needle, work its way into the heart, and destroy life. 

The only other complaints belonging to this section we 
shall mention, are diseases which arise from phlebotomy. 
The first of these, though it may alarm the inexperienced, 
It is a globular swelling, Thrombus, some- 
times as large as the fist, arising immediately around the 
newly-made incision. The filtrating of the blood from 
the vein into the cellular membrane, which is the cause 
of the disease, is rarely very copious. Gentle pressure may 
be used at first, and should be maintained with a well- 


Inflamma- 2pplied sponge and bandage, kept cool with cold lotion. 
tion of ju- Occasionally there is inflammation of the jugular from 


gular, 


bleeding, and more rarely, of the plate and saphena vein. 


or lancet, or from allowing hairs or other foreign bodies 


puration soon follows, and the surrounding skin appears 
‘tumified, tight, and hard, and the vein itself above the ori. | 


The cause is usually referred to the use of a fou] fleam 


to interfere with the accurate adjustment of the eq * 
of the wound. The first appearance indicative of the 
disease, is a separation of the cut edges of the intesy. | 
ments, which become red and somewhat inverted, Sup. 


fice, feels like a hard cord. After this the swelling of the | 
neck increases, accompanied with extreme tenderness; and 
now there is constitutional irritation, with tendency to jp. | 
flammatory fever. If, under these circumstances, the anj-4 
mal be not relieved, the head becomes swollen on one side | 
the sensorium disturbed, and death is sometimes, though | 
seldom, the consequence. -The mischief is supposed to 
arise from the inflammation spreading from the surface to 
the interior coat of the vein; and the disease in the neck 
does not proceed towards the heart, as in man, but in the 
opposite direction. In the first stage we must try to re. 
lieve by evaporating lotions, or by fomentations. [If these 
fail, and as soon as the disease begins to spread in the| 
vein, the appropriate remedy is to touch the spot with the| 
actual cautery, simply to sear the lips of the wound, and| 
apply a blister over it, which may be repeated. Purga 
tives in full doses must be administered, and the neck as 
much as possible, kept steady and upright. 
Connected with the circulating system, we should not 
omit to state, that small parasites, popularly called worm 
are sometimes found in the blood-vessels, and other part 
This is true in man, and still more in the lower animals 
We allude chietly to the strongylus and filaria, which are 
found chiefly in the aorta and cceliac plexus.  Allusio 
has already been made to them under phthisis; and itis 
one of the filaria that is found in the aqueous humour o 
the eye of horses in the East Indies. They are accused 
of appearing in some of the viscera, and there causin 
disease 3 as, for example, in the bronchiz. In these cases 
turpentine should be administered by inhalation and the} 
mouth. We once, whilst castrating a colt, met with 3 
strongylus in the spermatic vessels. The subject is tod] 
extensive to be prosecuted here. 
The Brarn and Nerves, as may be well supposed, presi 
sent an interesting, if not a very numerous group of dis-}! 
eases. We commence with Frrs of various kinds; and)? 
this the more willingly, as we are not satisfied that theil) 
pathology has very satisfactorily been ascertained. Swoovje 
1nG Fits appear in horses and dogs. The horse staggers} 
swings from side to side, lies on the pole, stops and falls 
or falls running. The fit probably arises from accumula-| 
tion of blood in the head; it is most common hot} 
weather, going up hill; and some animals are very Tiable 
to it. Whenever the horse shews any tendency to gid 
ness, he should be pulled up, and so may recover In al im 
stant. Before proceeding, see that the windpipe be free 
and the bearing rein slack. Should the horse fall, r@ 
move the harness, assist him to rise, and if water be : 
hand, give hima few mouthfuls. This attack, in populat 
language, is a Megrim, an appellation which should i. 
place to that of Vertico, or Giddiness. There are ot : 
and more aggravated forms of the affection, proceeding ia 
what is regarded Erriepsy, or the Fealling-sickness. 
these cases the horse rears up and falls suddenly, 0 ™) 
reels about and then falls; the muscles of the eye 
affected with spasm, so that this organ is greatly distorte 
the breathing is often disturbed, and sometimes ae 
violent motion of the legs. The duration of the fit il 
from a few minutes to several hours. “He,” Saye. 
Youatt, “who values his own safety, or te a 
family, will cease to use an epileptic horse. The id 
Dr Gregory had his arm broken from a horse being 
tacked with this disease. If the horse is plethors 
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ry sguld be bled. The bowels should be kept open, and 
jp feeding be moderate. Setons to the neck should also 
tried. APOPLEXY iS a disease to which the horse is 
y+ pt very Subject. Sometimes the stroke is sudden, and the 
ce severe; but more commonly some warning is given. 
*¢ animal will be sccn with his head low, or supported 
atinst the manger ; he staggers as he stands, and if moved, 
ayears as if he would fall ; his sight and hearing are af- 
‘ted. He will continue in this state for several, perhaps 
telve hours. Ile then falls, grinds his tecth, with eyes 
Cn, protruded, and fixed, the pupil dilated, and twitch- 
;s about the frame; he is unable to swallow, the drink 
;eturned by the nostril or the mouth, and the dung often 
ded involuntarily; the twitchings increase to convul- 
sns, and death speedily closes the scene. The treatment 
jhe most copious dleeding, with the other parts of the 
ciphlogistie treatment. 
The frightful disease of Map STAGGERs is scen in the 
|:se, ox, and sheep. It occurs in plethoric subjects after 
gat exertion, exposure to the meridian sun, and high 
ding, though the distension of the stomach has not a pri- 
rry share in its production. ‘The first stage is that of 
¢ ggish cireulation and oppressed brain. The animal 
ends with his head thrust against some hard body, his 
«2 closed, and he yawns, doses, and sleeps till he ac- 
t lly falls down, sometimes backwards, in his stall. This 
¢rtles him, and he rises hastily, but soon relapses. The 
j se is slow, breathing sometimes stertorous, the appetite 
inaired, and the animal will dose with the morsel in his 
uth. These lethargic symptoms may continue several 
os and may at last end fatally, or they may be succeed- 
« by wild and furious delirium. The pulse now rises, 
1 piration quiekens, the countenance becomes animated, 
1» conjunctiva flushed. Fits of delirium appear, the 
e dashes himsclf furiously about, throws himself down, 
!5 in temporary insensibility, suddenly rises, again be- 
ines convulsed, and again relapses into stupor. Approach 
1 such an animal is highly dangerous; for he will rear, 
-ecl round upon his hind legs, and fall back with a vio- 
‘ee whieh threatens instant destruction. These convul- 
: agonies may continue for hours, before death closes the 
ne. On dissection the brain is found turgid with blood, 
water occasionally in the ventricles. Cattle and sheep, 
these animals it is the Louping-zll), when attacked, 
‘mble, fall down, and subsequently roll and toss about : 
'} 0X gores at every thing within its reach. The treat- 
nt must be most active. The hlecding should be push- 
to faintness, and the more rapid the evacuation the bet- 
The same energy should be employed in the other 
ts of the antiphlogistic regimen. 
Water iv tur Brat, Dropsy in the Brain, Sturdy, 
baggles, Turn-sick, Gid, Giddiness. This disease is rare 
'|the horse, not unfrequent in cattle, dogs, and swine, and 
iy common in sheep. ‘Lhe disease is sometimes acute, 
more frequently chronic, occasionally congenital, when 
‘ny ounees of fluid are found in the ventricles. Young 
ep and hogs are most liable to Sturdy. At first the ani- 
|\ldetaches itself from the rest of the flock, and appears dull 
{stupid ; by and by it goes round about, as if giddy, and 
/ength appears hlind, in which state it may long continuc, 
l yet Teeover. The disease dcpends upon the cffusion of 
quin, either on thesurface of the brain, or into the ventricles, 
‘upon the spontancous growth of hydatids within the skull. 
€ remedies which have been proposed, arc the making 
a perforation into some part of the cranium, and amongst 
ers, through the nose and cribriform plate into the 
‘ity; and in those cases where the serum or hydatids are 
‘8 reached, no doubt immediate benefit may result. 
pout one case in three has been thus restored. ‘The 
latids may oecur in any part, and careful examination on 


ty guph ; : 
p tures Sometimes shews the exact locality, so that the 
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spot may be trepanncd. In cases where their cffects cannot Veterinary 
be detected, it would be folly to proceed farther. Blisters Science. 
and setons have been proposed, and laxatives ‘should be = 


given ; and if these fail, the animal should be killed, as the 


disease does not injure the mutton. Patsy also occurs Palsy. 


in the domestic animals, and is common in the dog. In the 
horse it is sometimes idiopathic, but occurs more frequent- 
ly in the hind legs, from severe injury of the spine. If the 
disease is slight, cpispastics, with friction, may in time be 
useful; if aggravated, the case is hopeless. 
THE Braxn are frequently met with on dissection, and pre- 
cede and probably produce some of the diseases of the head. 
Their existence, however, can only be suspected, and art 
has no control over them. 


Our views respecting the highly interesting disease of Hydro- 
Rates, or Canine Mapness, are not a little pecu- phobia. 


liar; but being the result of considerable observation, 
and leading, as we conceive, to most important and be- 
neficial results, we will ncither conceal nor compromise 
our decided convictions. We hold, then, that rabies is 
essentially an inflammatory affection, attacking pcculiar- 
ly the mucous membrane of the nose, and extending 
thence through the cribriform plate of the ethmoid bones, 
to the antcrior part of the brain, so giving rise to de- 
rangement. of the nervous system, as a necessary con- 
sequence: this train of symptoms, we consider, consti- 
tutes mainly, if not wholly, the essence of an occasional 
épidemic, nat unlike some forms of influenza or epi- 
zootie ; and the bite of a rabid aninial ts not, to another 
so bitten, the exciting cause of the disease, but merely 
an accidental concomitant in the prevailing disorder; and 
the disease, hydrophobia, produced in man, is not the re- 
sult of any poison introduced into his system, but merely 
the melanchuly, and often fatal result of panic fear, and 
of the disordered state of the imagination. Those who are 
acquainted with the effects of sympathy, and imitation, and 
panic, in the production of nervous disorders, will readily 
apprehend our meaning ; and if our view be correct, the im- 
mense importance of disabusing the public mind on the sub- 
ject is apparent. ‘This is a task which we hope one day to 
accomplish. But in the mean while, considering the vast 
responsibility of promulgating these views, without the ut- 
most certainty as to their truth, we shall not press them ; 
nay, we shall, to any greater extent, withhold them at pre- 
sent, and shall now do all the justice our limits allow, to 
the elucidation of the prevailing, and what is generally 
considered, the cstablished pathology and history of the 
complaint. 

It is generally alleged, that the complaint arises sponta- 
neously only in the canine and feline species of animals, 
including the dog, fox, wolf, and the domestic cat, and that 
from them it is readily communicated to otliers, as to horses, 
cows, sheep, and man. It is frequently stated, that these 
last have not the power of communicating the complaint to 
others; but Mr Youatt mentions, “ that several farriers 
have lost their lives from being bitten or scratched in the 
act of administering medicine to the rabid horse ;” and 
Magendie and Breschet have taken the saliva of a man 
who was labouring under hydrophobia, and have therewith 
inoculated healthy dogs, which, they assert, became rabid, 
and bit other dogs, so spreading the contagion. Though the 
disease has received its name from the horror of water cxhi- 
bited by man, yet the symptom seems confined to him; rabid 
dogs lap freely, and sheep affected with the discase arc rather 
greedy of water. It is a great mistake to suppose that 
every rabid dog must be wild and furious; on the con- 
trary, his faculties are not particularly disturbed ; there is 
no want of his usual sense, but great irritability; for a time 
he knows his master’s voice, and obcys him. The early 
symptoms in Dogs are usually some peculiarity of manner, 
and some strange departure from their usual le a In 
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Veterinary many instances the peculiarity consists in a disposition to 


Science. 


pick up straws, and other small objects. Others keep lick- 


~~" ing another dog, or cold iron, or stones ; and there is often 


‘Tetanus. 


a strong antipathy to strange dogs. As the disease ad- 
vances, they bite those dogs with which they arc asso- 
ciated, and lastly the persons round them, though this only 
in a moment of irritation; there is also a peculiar change 
of the voice. In the Horse the symptoms are such as the 
following. The animal will go to work apparently well ; all 
at once he will stop, tremble, heave, paw, stagger, and fall. 
Almost immediately he will rise, draw his load a little far- 
ther, again stop, look about him, and again fall. The pro- 
gress of the disease is rapid. The animal kicks and plunges 
in the most violent manncr, often attempts to seize and bite 
other horses and the attendants, and will level to the ground 
every thing before him, himself sweating, snorting, and foam- 
ing amid the ruins; palsy of the hind legs is apt to super- 
vene, tlie thirst is excessive, and the act of swaliowing appa- 
parently difficult. The disease rarely extends beyond the 
third day. On dissection, there is usually found inflamma- 
tion at the back part of the mouth and nose, and at the top of 
the windpipe, the origin of the spinal cord, and frequently 
in other places. Dogs are much more susceptible of the 
disease than man; and thus of twelve dogs and four men 
bitten by the same mad dog, evcry one of the dogs has 
died of the disease, while the four mcn escaped. ‘The in- 
terval between the infliction of the wound and the inva- 
sion of the symptoms varies considerably ; both in man 
and the horse, the mean average is from three to eight 
weeks. As to the treatment, we would first of all state 
frankly, that as to cure after the disease has fairly mani- 
fested itself, one is recorded. Hence the importance of 
prevention, and that mainly by the speedy and complete ex- 
cision of the wounded parts. At the moment the animal is 
bitten, no time should be lost in endeavouring to get rid of 
the poison. Free washing may do something, and after this 
a firm compress between the wound and the heart, till a 
veterinarian, or some competent person, be procured, who 
should excise freely, and apply caustic. Copious venescc- 
tion has proved the most soothing remedy; and with a hint 
from the experience of Magendie we must close. ‘This 
physiologist, knowing the influence of largely substituting 
water for blood in the circulating system, tried the experi- 
ment in a mad dog which was in a furious state, and which 
instantly became tranquil, and so continued for five hours. 
Again, he injected one pint of water at 100° Fahr. into the 
vein of a man’s arm; directly the patient, from being high- 
ly rabid, became tranqnil, and the pulse fell from 150 to 
80 in a minute, the convulsive motions ceased, he drank 
water without difficulty, and continued to improve till the 
fifth day. In another case. death followed as in this; but 
at the moment of the experiment, there was a great and 
sudden change for the better. The patient lived eight days 
after the injection, and died, possibly from another com- 
plaint. In attempting this treatment, the vetcrinarian re- 
quires unusual dexterity, as well as caution. 

Tetanus. Lock-jaw is another of the most mclancholy 
diseases which can be witnessed. It is common in the horse, 
and occurs also in the ox, sheep, and dog. It proceeds from 
two causes, the most common being the irritation of a punc- 
tured wound in some tendinous part, as the foot, (which may 
give no kind of tronble,) or from docking or nicking, and also 
spontaneously, especially in climatcs warmer than our own. 
The symptoms of the complaint soon discover themselves. 
The muscles of the jaw, as expressed in the synonym, are 
early affected, forming érismus; and the other voluntary 
ones are soon implicated, as those of the neck, spine, and ex- 
tremities. The animal does not feed as usual, and appears 
unwell ; he drops his food and gulps water. Saliva drops 
from his mouth, and the jaws are found to be stiff; even his 
head cannot be turned, the eye squints, and the haw, meim- 


brana nictitans,is drawn into the socket; the back and) ‘ 
become stiff, the tail erect, and the extremities singular 
fixed, “ like the legs of a stool ;” the pulse at the con 
mencement is not affected, but soon gets quick and irre 
lar; the breathing becomes laborious, the countenanc 
wild, and expressive of great agony 5 the poor animal m; } 
die in one or two days, or it may be nine or ten days by 
fore he is exhausted. The rule of practice is to look {| 
the wound which has preccded the disease, and if there }] 
irritation, to relieve it. For the constitutional symptom | 
large bleeding is the most powerful remedy, and injectinl| 
water into the veins, as noticed under rabies, would be wel 
worth a trial. This will promote the operation of physi 
which in the estimation of many is the chief remedy, 
drachm of croton seed, and six drachms of aloes, may }| 
administered, and repeated the following day, the bows 
being torpid. Blisters and opium have been extensive 
used, with the appearance of success. In the few cas) 
where life is spared, great care is necessary during the pn 
tracted convalescence. 

NeEvRoTOmy is the cutting of a nerve which supplies) 
part labouring under painful] disease, for the purpose i 
easing or removing that pain. High expectations were of] 
ginally entertaincd of the valuc of the operation; a 
though many have been disappointed, yet it frequent} 
proves highly useful. Mr Sewell, its respected proposer, 
operated upon more than five hundred cases, and in eel 
out of ten, with marked success. The fore-feet are pe 
liarly liable to accident and disease, and the operation 
been very much confined to them. The structure of {] 
parts greatly favours this success, for the muscles whill 
move the feet are situate high up the leg, and their nery 
need not be interfcred with, as it is cutting the nerve 
sensation which affords the benefit. The practice was 
ginally proposed for horses incurably lame, and for cases tli} 
would not admit of relief by any other means, and to the | 
alone it should be restricted. It is applicable to any kil} 
of chronic lameness about the feet or coronet, except fill 
mice fect, and succeeds best where there is an alteration} 
the form and texture of the boof; and in anchylosis} 
often yields great benefit. If inflammation or ulceration } 
present, the operation must at all events be postpong 
since it would aggravate these states. The operation}) 
not difficult. The horse being cast and secured, an inj) 
sion about two inches long is to be made upon the side 
the large pastern bone, in the direction of the large paste I 
nerve ; the trunk of the nerve is to be laid bare, avoidi 
the artery which lies anteriorly, and about one inch of itis 
be cut out; the excision is to be made on both sides, al 
in both legs, if both are diseased ; the wound to be heal 
by the first intention. 

STRINGHALT is more a blemish than a disease, thougip’ 
is very unpleasant to the rider. It is a convulsive kind 
action in the muscles of the hind-leg, supposed owing 
irregularity of nervous influence. Neither its precise ® 
nor nature is accurately known, and dissection has fal} 
to throw any light upon it. It is most conspicuous ¥") 
the animal commences exercise, and in a short time] 
greatly subsides. Any method of cure is yet unknown) 

The Diseases oF THE Eye are highly important, 
slightest blemish interfering with the usefulness and va 
of the animal ; and, though not numerous, they have ©| 
been found most untractable, and regarded as reproache 
the science. Criticising the labours of the many autt 
who have so ably illustrated our art, is what we would s 
pulously avoid ; but, on the present occasion, a sense 
duty constrains us to warn the student generally 
many of the views and statements which have been §] 
mulgated ; no where have we seen more Joose observat 
more erroneous patliology. The organ is most delicate, | 
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anatomy most niinute ; and it is upon an accurate acqu 
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ace with this, both in health and disease, that practiee can 
wne be based. To one ignorant here, all is obseure ; his 
“atment must be undecided, and of course unsatisfactory. 
he diseases of the organ are, to a remarkable extent, the 
i ult of the domesticity to whieh we have subjected the 
jver animals, and especially the horse ; in our stables they 
¢: ever forcing themselves upon our notiee, while so long 
:he is running wild, and breathing the untainted air, they 
.2 never seen, and in the other animals, with the exeep- 
tn of the dog, they are but rarely witnesscd. 

“The front of the ball of the eye, and the inner surface of 
1 eyelids, are covered with a membrane, the conjunetiva, 
ust of whose blood-vessels are colourless. ‘This membrane 
i he seat of common OrHTHALMIA, in eommon speech, of 
:tamed eye. Whatever irritates, inflames ; and hence we 
« how the application of any foreign body, a few partieles 
csand, or a hair, may produee ophthalmia. This is the 
cly disease of the eye which has been noted in eattle, and 
gsing solely from the eause now mentioned. Somctimes 
be bodies are aetually impactcd into the membrane; a 
‘aw or hay seed may be so fixed, that all the efforts of 
{: animal may fail in removing it; the eye becomes red 
: | troublesome, and henee the importance, in all cases, of 
cefully examining the organ, and satisfying ourselves 
fore is no cause of external irritation present. It is not, 
jwever, to be supposed that these foreign bodies are the 
'e cause of ophthalmia in the horse. From the state 
| the constitution, exposure to weather, and often the 
‘ptamination of a filthy stable, idiopathic ophthalmia 
kes The eonjunetiva and its offshoots, towards the 
“hrymal gland, and elsewhere, are implieated. It is found 
ccc red and inflamed, the eye is very sensitive to 
ht, it waters mueh, and therc is pain. This may excite 
hen fever, or it may not; and this is always an impor- 
telement. It may eontinue a long while, and prove 
ftlemime without the deeper parts of the organ being 
‘plicated, or they may be involved ; and it may be aeute, 
‘th a tendeney to high inflammatory symptoms, or it may 
| chronic, where there is the very opposite, namely, weak- 
‘ss and debility in the parts, and in the frame; this latter 
\jte is apt to be quite as tedious, though not so painful as 
p former. ‘This distinction should never be forgotten in 
‘hetice. When ealled to treat a case of this common oph- 
[on after aseertaining there is no irritation from a fo- 


ign body, we are first to examine the state of the stable, 
it the air is not impure, or too hot. If a horse has 
bviously had inflammation of the eyc, this attaek may 
j nothing more than a local affection of the vessels, and 
sibly a wash, or rather an injection, of some simple eol- 
ium,! once or twiee a-day, is all that is required. These 
ternal applications should not be used too strong. Bran 
‘shes should be substituted for corn, and a laxative pre- 
fibed ; the horse should not be exposed to the inelemeney 
| the weather, and the light in the stable should be 
derated. All this may by some be regarded unnecessary 
d troublesome ; but so long as it is a fact that one attack 
pt to induce another, and that these in the long-run de- 
f oy the sight, it is the greatest folly not to meet, and if 
‘sible reinove at once, the present ailment, and the fu- 
€tendeney. If the symptoms do not speedily yield to 
Streatment, we must determine whether there is inflam- 
tory diathesis, or chronic debility ; the condition of the 
imal, of the pulse, of the eye, are all to be considered, and 
hese show that misehief threatens, the antiphlogistic re- 
‘Men in all its parts is to be energetically applied, and the 
|e is to be protected from the stimulus of light; fo- 
‘entations and injections are carefully to be applied, and 


ons introduced. These directions are given under the 
{ Cotyria. 
o 
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supposition we have to deal with acute ophthalmia. When Veterinary 
it is chronie, this treatment would be detrimental, both to Science. 


the disease and the constitution. 
local treatment generally eonsists in stimulating eollyria 
and setons, and the eonstitutional, instead of being lower- 
ing, must be strengthening. A peculiar, and not unfte-- 
quent eause of irritation we must not omit, which eonsists 
in the inversion of the lower eyelid, whereby the eye- 
lashes eonstantly play upon the eye-ball, and thereby in- 


In the ehronie form, the “*~""" 


flame it, constituting the discase ealled Tricutasis. This Trichiasis. 


eomplaint we have often witnessed in dogs and cattle, but 
seldom or never in the horse. Pulling out the eye-lashes 
affords but a temporary relief, as they soon grow again in a 
wrong position. A part of the loose skin of the eye-lid must 
itself be removed, by pinehing up a portion, and removing it 
with seissors, and healing with stitches; after this, when the 
parts heal, the cilia are found restored to their proper position. 


It is in this conneetion that Nesuna and Specks in the Nebule. 


cornea are to be considered; the former being more super- 
ficial, the latter dipping more deeply into the substanee of 
the part. Directly in the sphere of vision, these of eourse 
impede it, and cause obscurity of vision. Even here, we 
must proceed gently. These blemishes are the pure eon- 
scquences of inflammation, and this subdued, their tendeney 
is to disappear. Time and nature will do much; and the 
duty of the praetitioner eonsists in helping forward the sa- 
lutary proeess where neeessary, by gently stimulating 
washes, whilst irritating powders should be avoided, espe- 
cially in dogs. Oren Uxcers frequently oceur in the eor- 
nea, and are always to be viewed with alarm, as they may 
speedily cut deep. They should be delicately touehed with 
a fine point of lunar eaustie, by whieh the morbid aetion is 
usually ehanged. 


As the eonjunetiva is liable to acute inflammation, so is gpecific 


it with the internal membranes, the ehoroid, iris, &c. 


portunity is afforded of examining these parts under disease 
separately; and hence, what has been ealled InrLamMa- 
TION OF THE INTERNAL Eye, Specrric INFLAMMATION, 
AND Moon Buinpyess, may be considered as an inflanima- 
tion of the whole internal parts of the eye. That there is 
any thing speezfie about this eomplaint, we do not believe, 
although high authorities have proceeded so far as to dis- 
tinguish it as the specifie gouty opthalmia. All that we 
are to learn from this is, that the constitution is often at fault, 
and must be regulated ; that there is an inflammatory dia- 
thesis, and that every error in diet or treatment tells upon 
the weakened part. This inflammation is apt to move trom 
one eye to another ; and overeome once, to return again and 
again, (hence its name moon blindness, ) till the sight is en- 
tirely lost; all whieh, we believe, is owing mainly to two 
eauses already hinted at; namely, that due care is not taken 
of the organ in early attaeks, and in endeavouring to restore 
the eonstitution to sound general health. These views are 
to be our guides in the treatment ; and if this required to 
be decided in the opthalmia already dwelt upon, still more 
is it necessary in that now under eonsideration. As to 
the symptoms, this internal inflammation may exist without 
the external parts participating, but usually they are soon 
involved. One symptom very pathognomatic we must 
also add; it is a whitish opaque state of the eornea, which 
supervenes in a few hours, eompletely obscuring vision, 
and interiering with our perception of what is going on 
within the eye. This is not to be viewed as a distinct dis- 
ease of the eornea, as is often supposed, but merely the 
result of the fulness and pressure of the parts behind; and 
werc that onee relieved, the cornea would immediately re- 
gain its transparency. As to treatment, we have scarcely 
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Ae Cooling. Sugar of lead, one drachm; opium wine, ; distil] i 
Ms; opium wine, oue drachm; water, two pounds; or nitrat. argenti, one drach, aque distil]. one pound. 


one drachm; water, two pounds. Stimulating. Sulph. zinci, two 


It ophthal- 
seldom, however, happens in the lower animals, that an op- mia. 
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Veterinary any thing toadd. The sight, and the whole value of the 
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animal is at stake, and what is done, must be done prompt- 


———" ly and thoroughly, and the animal should not be removed 


Cataract. 


Amauro- 
sis. 


Worms in 
the Eye. 


from the sick list till he is in sound wholesome condition, 
sound in lith and limb, when he would be as little liable to 
future attacks as others. 

CaTARACT is an opacity of the lensor its membrane. It 
may follow as a consequence of the disease last described, 
when no remedy can be of any use, as the whole organ is 
disorganized; or it may occur as a pure idiopathic disordcr, 
when, ere long, it will complctely obstruct vision. In 
this form it usually appears in the dog. This complaint can 
only be remedied by an operation; and extraction being ex- 
ceedingly difficult in the horse, all attempts to perform it 
should be relinquished. Couching would be more easily per- 
formed. But still the removal of the lens is so detrimental, 
that it is scarcely worth a trial. 

Gurta Serena, or Glass Eye, when pure, is an affec- 
tion of the retina, or of the brain, which fails to receive the 
usual impression from light. Professor Coleman had a horsc 
which fell backwards, on one side of the head, and the oppo- 
site eye became amaurotic, probably from injury to the brain. 
A touch of apoplexy often produces the same effect; or it 
may be acute inflammation of the retina; or chronic, which 
may never have attracted obscrvation. Depletion may at 
first be tried; and then the use of setons, attending to the 
general health. Worms, the jilaria already mentioned, 
(p.-636,) occur in our East Indian possessions, in the aqueous 
humour of the eye of the horse, a curious locality, their oc- 
cupancy of which is not readily accounted for. ‘Twenty cases 
sometimes occur during a twelvemonth ina single cavalry 
stud. On puncturing the cornea, the prisoners escape. 


Diseases of The Ear of the dog is liable to several diseases, of which 


the ear. 


Canker. 
Internal. 


External. 


OF the 
skin, 


Mange. 


the internal and external canker are the most considcrable. 
The former consists of irritation and ulccration of the tube, 
with discharge of matter, sometimes of blood, occasion- 
ally closing the ear, and producing deafness; or the ulcer- 
ation may spread to the internal parts, and produce death. 
This chiefly occurs in water-dogs. Injections of sugar of 
lead, white vitriol, or nitrate of silver, are the most power- 
ful local remedies, and the general state of health must be 
improved. Canker in the outside of the ear appears most 
frequently in smooth coated dogs: and the same kind of 
washes, with the decoction of oak bark and iodine ointment, 
are the most effective remedies. If it dces not yield to 
these, the ear must be rounded, and the disease extirpated. 

Curanrous Arrections. The name Surreit has been 
given to a crop of small tumors about the size of hemp- 
seed or large peas, which break out suddenly over the 
bodies of horses, especially in spring, often beginning at the 
neck, and frequently disappearing as quickly as they come, 
being attended occasionally with itchiness. Its pathology 
is obscure. The digestive organs are supposed to be at 
fault; and poisonous herbs, a draught of cold water when 
heated, sudden exposure to cold and damp, calcareous 


balls, and worms, have been suspected. Moderate bleed- 


ing and laxatives form the surest remedies. The somewhat 
continued use of doses of antimony, nitre, and sulphur, have 
been much commended. The horse should be comfortably 
clad, and should receive regular exercise. 

MANGE is a very common and most loathsome disease 
of the domestic animals, arising from a cause the very re- 
verse of that implied in the name of Surfeit, being the 
result of under-fceding, starvation, and neglect. It is 
in a high degree contagious; for not only contact with an 
infected animal, but even with the sordes from his body 
wherever they are found, is sufficient to produce it. While 
we thus state that mange is common in the lower ani- 
mals, we mean nothing more than that a disease of the 
same general character may aifect them all. It is some- 
times supposed that all these are specifically the same, and 


that the itch in man, and the mange in the dog, are ide) 
tical with the disease in the horse, the ox, and the shed 
This, however, we apprehend is carrying the matter too lh 
It is said the mange in cattle has been propagated to F | 
horse, and from the horse to cattle; but it is held there 
no decided instance of the mange in the dog heing cq! 
municated to the horse, and still less of the mange of | 
quadruped being communicated to man, or the itch of yp} 
to the quadruped. We may here however mention, th} 
we have seen a herd of cattle labouring under ring-wor 
a modification of the complaint, and the two boys wi 
were keeping them were infccted with the same oof 
plaint. In the Horse, we have noticed two varicties, | 
one of which is vesicular, and in this we are persua 
ed animalcule abound, whilst in the other there js ot 
simple disquamation, with oozing of ichor and falling | 
of the hair. This variety is much the most common 
summcr. The face, particularly round the eyes and |ij 
the sides of the neck, the withers, shoulders, axilla, aj 
thighs, are the parts most conspicuously manged. T 
grand cause we have already hinted is under-nourishmel| 
what is technically called poverty; but when once inducy 
if care be not taken, it will spread widely. In stables } 
consider it a token of want of care, and sufficient dressil| 
When wishing to rid an animal of the complaint, orl 
guard against its being infected, the most minute attentil 
must be given to its clothing and furniture, as brush 
conibs, pails, manger, &c.: these must be purified and ki 
uncontaminated; after this the cure with a little trouble 
readily effected. As to constitutional treatment, gentle lay 
tives and alteratives should be prescribed, and the food | 
nourishing and soft. As to local, sulphur ointment, in aj 
of its well-known formule, combined occasionally with soy} 
preparation of mercury, or tar with rape-seed oil, is a sow 
reign remedy. In Caétle and Sheep, the ichorous matter] 
apt to collect in the neglected hair and wool, and hence t 
name SCAB-MANGE, ScaB, and Scunr. In commencingt 
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cure, these sordes must be washed off, and salving must | 
most freely administered. This should be done at the fi 
appearancc of the complaint, for when once introducedit} 
a flock it greatly diminishes its value. It seems to spre 
not so much by direct contact, as from the infected ston 
banks, &c. which are the principal resorts of the flock. | 
Dogs, the disease is obstinate, and exhibits several varietil) 
One of them is called the Red-mange, in which there is} 
particular eruption, but a general redness of the skin, w iF 
is hot to the touch. Sulphur, sulphuric acid, chlorine, mi) 
curials, tobacco, and hellebore, are the local remedies, ai 
laxative and alterative medicincs, with abundant light fee} 
ing, the general. } | 
ErysIPexas in sheep appears in various slight modificy 
tions, which have received different names. WILDEII" 
it is said, generally shews itself at the beginning of wintt] 
and first attacks the breast and belly. The skin inflam 
and rises into blisters, containing a reddish fluid, whi] 
escapes and forms a dark scab. The animal sometimes”) 
vers. Venesection should be uscd, the skin should be was 
ed with a solution of sugar of lead or with lime water, 2) 
physic given, such as salts and sulphur; afterwards afd 
doses of nitre. Under a somewhat sevcrer form, it 18 apt) 
spread quickly among the flock. It appears generally | 
autumn, and does not continue above eight days at a 
although the shcep once affected are liable to a relaps 
The treatment is the same as in wildfire, but somew) 
more vigorous. Ma.uenpers is the name given i 
scurfy and somewhat obstinate eruption on the inside | 
the hock of the horse in the fore-leg, and SALUENDER. 1" 
a similar affection in the hind one. Washing with a 
of corrosive sublimate, or with sugar of lead, of a0"). 
ing with iodine ointment, with an occasional laxative “y"" 
diuretic, should effect a cure. SAaDDLE-GALLS are sory 


 esing from the friction of the saddle, for which a strong 
) ee of salt with tincture of myrrh is a good application, 
ilst attention should be paid to the padding of the sad- 
cthe saddle go by the name of WARBLES 3 to which, when 
fry ulcerate, the name of Srrrasts is applied, from the 
clous skin which adheres to their centre. Goulard water 
iy be used to disperse the swelling; a digestive ointment 
,| remove the sitfast, and the sore should be healed with 
olution of sulphate of zinc. 

The well-known and unsightly disease called Grease, 
:1 morbid secretion from the cutaneous pores of the heels 
21 neighbouring parts, of a peculiar greasy offensive 
rtter, attended with irritation and increased vascular 
gion. It is most frequently seen in coach and cart horses, 
1: often also in young colts which are badly cared for ; 
js most common in the hind feet, but occurs in all. Its 
yin cause seems to be sudden changes in the condition 
ithe foot from dry to wet, and from heat to cold, greatly 

mented, of course, by evaporation. It is seldom seen 
i thorough-bred horses, and this probably because they 
g: well groomed. The first appearance of grease is a dry 
cirfy state of the heel, with heat and itchiness. Swelling 
ssceeds, with a tendency to lameness; the discharge 
ezments in quantity, the hair begins to fall off, and pain 
:] lameness become marked. Deep fissures are apt to 
| come prominent symptoms, and to occur sometimes at 
{: upper portion of the fetlock; in the former case they 


iers. Pustules now arise, which burst, and expose 
fat coarse granulations, which have received the name 
‘Grapes, and which, with the thickened skin, become 
igh and hard, almost horny. The diseased foot at this 
ne may be thrice its natural thickness. As to treatment, 
‘vention being better than cure, we re-echo the state- 
‘nt of Professor Coleman regarding cavalry horses, that 

soldier deserves punishment whose horse becomes 
basy In the early stage, the parts should be washed 
‘ice a day with soap and water, and a solution of sugar 
fread and sulphate of zinc applied ; this may not be che- 
|eally scientific, but we have found it superior to any 
Ing else. Even in old and aggravated cases it is very efh- 
jcious. When grapes abound, a little of the powdered 
‘ne should he introduced among them, which application 
fen supersedes the application of the actual and other 
\uteries, as do also, more decidedly, strong washes with 
‘juted sulphuric and nitric acids. We have also found a 
ution of corrosive sublimate, and iodine ointment, excel- 
tremedies. If the horse be strong and full of flesh, 
xatives should be given, followed by diuretics ; if weak, 
nics may be added to these last. ‘The feeding too must 
} varied with the condition ;—green meat and carrots 
‘jould he given, and mashes frequently as a substitute for 
en During convalescence exercise should be given; 
id bandages and pressure hasten the cure. 
Warts or ANGLE-BERRIES are prone to occur in the 
jrse, and in cattle, and to be troublesome, more espe- 
ply in calves. They appear about the eyelids, ears, 
se, neck, groin, sheath, and are apt to spread. They 
ten require removal. Sometimes you must cast the horse, 
ad remove them with the scissors, knife, and cautery, or 
vith a ligature. Escharotics, however, have great efficacy, 
pe as alum, blue-stone, corrosive sublimate, and some- 
. Mes arsenic. Encystep Tumors also are by no means 
Acommon, a kind of Talpe, which may generally be re- 
ped by simple incision, having no decided root or adhe- 


3 The domestic animals are apt to be annoyed with ver- 
{2 which slight knowledge and attention would readily 
fMove. In particular states of hot weather, F1Es, especi- 
}ly some Species of the Tabanide are great nuisances; they 


«. The tumors which sometimes result from the pressure’ 


©: designated Dry-cracks, in the latter Rarvaits, by - 


VETERINARY SCIENCE. 


637 


will make a spirited horse unmanageable, will drive cattle Veterinary 
from their pasture, to scamper about in a state of extreme Science. 


agitation ; and as to sheep, the Ettrick Shepherd says,—\-™ ' 


“ The flies were at this time settled in the fold in such 
numbers, that we could with difficulty see each other; 
the heads of the sheep were swollen and black, and seemed 
all over a scab, the flies being settled on them like a black 
cloud. <A few were anointed with train oil, and no sooner 
were they turned among the rest, than in less than a minute, 
not a fly was to be seen.” Spirit of tar, added to the oil, 
renders it more efficacious ; and as the fly will not face these 
remedies, horses and cattle should be protected. Freas 
are very troublesome to dogs. 
not without efficacy, nor tobacco-water, though it frequently 
poisons the dog. Mr Blaine says, “ the only tolerably cer- 
tain cure I know is, to make the dogs sleep on fresh yellow 
deal shavings.” Rosin and bran may be usefully applied. 
Oil, however, we believe, is a specific. We have invar- 
iably found it so for Lick, so common in horses, cattle, 


sheep, and dogs. In horses, the prevalence of this filthy Lice. 


vermin shows want of dressing, although it is often con- 
nected with poverty and mange. In the slighter visitations 
we have invariably found, that a single dressing of olive- 
oil alone, will cause their disappearance from all the above- 
named animals, or a solution of corrosive sublimate, al- 
though this requires a little more caution. For the Tick 


Washing and combing are Fleas. 


in sheep, a mixture of tar and turpentine is a speedy and Phe tick. 


certain poison ; and for the Maccor, sometimes a most 


fatal vermin in this quadruped, the great matter is the Maggot. 


shepherd’s watchful care ; as soon as discovered, the af- 
fected part must be shaved, and spirit of turpentine, or of 
tar with oil, or a solution of corrosive sublimate applied. 
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Vevay, 


Viaduct. of the same name in the canton of Vaud. 


VE V 


VEVAY, a town of Switzerland, the capital of a bailiwick 
It is finely 
situated cn the lake of Geneva, where the climate is mild, 
and the prospects around are of the most exciting descrip- 
tion. In this town many English families find a retreat. 
There is acollege, an hospital, and other benevolent insti- 
tutions. Vevay has little trade, and that mostly in native 
productions. It contains 430 houses, with 4500 inhabit- 
ants. ‘There arc two churches, in one of which, St Mar- 
tin’s, are monuments to two Englishmen, Ludlow and 
Broughton, who had sat as judges at the trial of Charles I. 
and found refuge here. 

VIADUCT. The contract for a brick viaduct should 
clearly define the site and extent of the whole of thesections; 
the gross amount to be paid, as well as the detail prices at 
which any additions or extra works are to be paid; an enu- 
meration of the plans, scctions, and drawings, which should 
be signed by the engineer and contractor ; and, attached to 
the contract, the mode in whieh the work is to be paid for, 
the time for its completion, and the time the contractor is 
to uphold the work, together with the penalty for non-com- 
pletion. It should state in a precise manner any diversions 
of roads or streams, the natnre of the foundations, and 
whether the contractor is to find cofferdams, centerings, 
scaffolding, and all other machinery and materials. With 
respect to the time for completion, it will be best to divide it. 
If, for cxample, it is a viaduct of ten to twelve arches of fifty 
feet span, and forty feet high, in twelve months at the far- 
thest the brick work and masonry of the abutments, piers, 
and wing walls, shonld be up to the springing of the arches. 
The remainder of the work may be divided into two por- 
tions of six months each, so that the whole should be com- 
plete in two years. We are well aware that such a work 
could be executed in much less time, but it would be at a 
corresponding increase of expense. 

The contractor should be bound to exccute the work to 
the satisfaction of the engineer, or whoever may be ap- 
pointed by the parties for whom the viaduct is to be erect- 
ed, and at all times to keep a sufficient number of men on 
the work, or the engineer should have power to send the 
requisite number. This will of course be done at the con- 
tractor’s expense ; and it should be expressly stated, that 
all materials, scaffolding, and machinery, on the spot, will 
be used by the engineer, and that he will provide any other 
materials which may be requisite, in order fully to employ 
his men. The number of competent foremen to be em- 
ployed by the contractor should be stated; and the en- 
gineer should have power to supersede any of them for in- 
capability or improper conduct, and in default of there 
being a sufficient number, to employ as many more as 
should be found requisite, up to the specified number. An 
account of the foremen and workmen employed, should be 
furnished tothe engineer weekly, each trade being classed un- 
der aseparate head, under a penalty of five pounds per week. 

The contractor should be bound to enclose the whole 
area before commencing the work, and to comply with all 
local regulations and the act of parliament, if there is one, 
under which the work is to be done, so as to prevent all 
trespass on the adjoining lands, and to maintain the said 
fence till the works shall be completed; but if any of the 
adjoining land would be of use to the contractor, it should 
of eourse be procured for him, by his undertaking to pay 
the expenses. He should be bound to deposit any spoil 
earth taken out for the foundations, wherever the enginecr 
may appoint. Any temporary roads which he may require, 
should be set out and made entirely at his own expense, 
he compensating the owners of the land. Before he com- 
mences any excavation or work for any of the abutments, 
piers, or wing-walls, or commences any arch, proper notice 
should be given to the engineer, under a penalty of not 
less than twenty pounds. 
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Should the parties for whom the viaduct is to be pyj, 
be called upon to pay any damages to the owners of 4. 
adjoining property, or to any other person, through the 
negligence or wilfulness of the contractor’s workmen they | 
should reserve the power of deducting the money A paid 
from any sums which may be due to the eontractor for the 
performance of the work. No subcontract, except for la. | 
bour, should be allowed, without the the engineer's >. | 
in writing. Should the contractor beeome bankrupt orl 
should he, from any other cause, cease to continue the eal | 
the engineer should have power, after serving him with al 
written notice, to carry on the work himself, placing the 
amount of all monies expended by him, in constructing the 
work, to the contractor’s account, and using all the materi P 
als and machinery on the ground, which should become the | 
property of the parties for whom the viaduct is built, from!) 
the time they are brought upon their ground, till the com. 
pletion of the works, and should not be removed without|| 
their consent. When materials are brought on the ground,| 
of an improper sort, or unsound, or of an inferior quality j | 
the opinion of the engineer, the contractor should be bound 
to remove them forthwith, and to supply their place by 
others, in default of which the engineer should have power} 
to remove them after two days’ notice, without being amen-|| 
able for either loss or damage in so doing. The expensel| 
of the removal, of course, should in all cases fall on the} 
contractor. 

Should the engineer discover that any part of the work| 
is unsound, or imperfectly executed, or not performed inj 
strict accordance with the conditions of the specification,) 
plans, sections, or drawings, he should have power to order | 
it to be immediately taken down and executed in a proper!) 
manner, without any extra charge whatever, and without} 
any delay ensuing in the completion of the several parts of} 
the work; and if the contractor should refuse or neglect to) 
do so after proper notice, the engineer should have power| 
to cause it to be done, charging the expenses to the con-} 
tractor, and removing the materials, and then proceeding ta} 
erect the work in a proper manner. 

The contractor should be bound to make any alterations 
additions, or omissions in the work, on being authorized ta] 
do so by the engineer ; the omissions being set off quantity 
for quantity against the additions, or by measurement and 
valuation, as may be agrecd on, and the balance accountec 
for to either party. There should be no alterations what} 
ever allowed, except under the signature of the engineer. | 
The contractor should be furnished with copies of the draw-} 
ings and specification, but he should be bound to see they} 
are correct, and should also be required himself to set uti) 
the whole of the work. Shculd there be any buildings if 
trees, or other matters on the site of the works, the pro-| 
perty in them should be secured to the parties for whonl 
the viaduct is to be built; the contractor removing them to) 
the nearest public road, giving a week’s notice previously 
to his doing so, and stating the place to which they will be 
removed. All damage done to the works during their pro- J 
gress, or to the materials or implements thereon, whethe 
arising from accident or the carelessness of the workmen | 
should be made geod at the contractor’s expense ; ant] he | 
should be bound, not only to execute such works as ale 
expressly described respectively in either the specification, 
plans, sections, and drawings, but also such other wor A 
may be necessarily implied, or reasonably inferred to Be 
done ; and in case of any dispute arising, the decisi0 
chief engineer shonld be considered final. 

The mode and times of payment for the work, | 
nature and extent of any sums which may be retaie a { 
the periodical payments, as a security for the due pet ond 
ance of the contract, should be clearly defined, and also al 
time when the retained money will be paid, which a 
cases should be dependent on the engineer being P 
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+t, stisfied with the state of the works. It is usual to make 
ne contraetors of these works an allowance, when they have 
Jarge quantity of materials on the ground, as part payment; 
_rinstance, when two million or more bricks are on the spot, 
vty per eent. on their value is usually advanced 3; and, ge- 
rally speaking, if it is seen that the contractor is proceed- 
g with his work in a spirited manner, he should be en- 
raged by every reasonable assistance in the. power of 
e parties by whom he is employed. 4 
The schedule of prices for extra and additional works 
ould include every thing which is at all likely to be re- 
tired ; such as fencing, excavations, brickwork, concrete, 
ynework, specifying the nature and quality of the stone, 
d the description of the work; such as string courses, 
ping, ashlar work, imposts, corniccs, caps to pilasters, 
ins, &c.; the price of wrought and cast-iron work, of 
iverts, drains, and ditching, specifying the size in each 
‘se; of timber, stating the size and description ; pruning 
)d levelling at the cnds of the viaduct; piling for founda- 
be; the formation of roads; laying railways, distinguish- 
g the price with blocks from those with sleepers ; and all 
her things which it may be necessary to order in the 
vurse of the work. 
It is usual to take security from the contractors for these 
orks. Many an excellent contractor may not be able to 
ad substantial sureties. In this casc, his character from 
's last work will form the best criterion. It is always ad- 
‘ntageous to get a zealous, active, and substantial con- 
aetor, even at a higher pricc, for all large works. 
The speeification should state in a c!ear manner the site 
the viaduct, its intended use, and what work is to be in- 
uded in the contract, with any other information, so as to 
sable the contraetor clearly to see his way. The level 
ould be stated, the span, height, and form of the arches, 
bechet any are askew, and if so, the angle of their incli- 
tion; the radius of the curve, if there is any; the nature 
‘id quality of the principal material ; and if this should be 
‘ick, then whether there arc to be stone arch quoins, 
ringing courses, string course, plinth, or coping ; also, 
hat pilasters, &c. are intcnded ; what is to be the form of 
je piers, whether they project from the face line of the 
Kch; what description of wing walls, and whether they are 
be built plumb, or battened, or curved, and what arehed 
‘enings they may have, and if so, whethcr there are to be 
erts to them, and also any other internal openings which 
ay be intended; for instance, in railway viaducts, walls 
‘be required in the abutments for the support of each line 
tails; but these may be built considerably chcaper, by 
htening them with arched openings, having inverts un- 
imeath. In this ease, the wing walls might be built 
‘umb, and extended just far enough for the required slope 
| the embankment at each end. Thc space between the 
lls, for supporting the four lines of rails, should be arched 
er with nine-inch brickwork for supporting the earth and 
lasting of the railway. The spandril walls should be 
‘mpendicular, and a wall should be run, if the height re- 
jNres it, under each rail, extending over the archcs, piers, 
sdabutments ; the spaces between thcse walls being arch- 
over in a similar manner to those described above. 

The form and dimensions of every part of the viaduct 
‘ould be shown in the drawing, which should contain an 
vation, plan of foundations, plan of the roadways or wa- 
Ways, if any; sections through the square and askew 
‘ches and piers, the abutments and parapet walls, showing 

¢ form of’ the string course, plinth, and coping ; and last- 
» 4 longitudinal section throughout the whole length of 
Viaduct. The nature of the ground should be carefully 
died, before the footings of the picrs and abutments are 
cided on; and if at all doubtful, concrete should be used ; 
(mm all eases, the footings should be stipped outwards, 
Catried so low as to rest on an entirely good and solid 
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foundation. 
the arches, the outer course of materials of the 
each side the water, should be laid in Roman cement, high 
enough to ensure their safety in this respect. The piers 
of askew arches may generally be lightencd in the interior, 
and the mode of doing this should be shown in the drawing. 

The spring course should if possible be of stone, not Iess 
than twenty inches thick on the face, say for an arch of 
fifty feet span, and rising behind, so as to form the proper 
skewback of the arch. These should be laid over the tops 
of the piers and abutments, cach stone not being less than 
three feet six inches in the bed, eaeh course consisting of 
not less than eiglit stones in the width of a viaduct of about 
twenty-eight feet broad ; and no stone should be less than 
three feet six inches in length, dowelled and leaded to the 
adjoining one. If the viaduct is brick, the upper surfaee 
of the stones, at the springing of any askew arches, should 
be made in steps or notches, for receiving the brick-work 
of the arch, each step taking five courses of bricks, and be- 
ing cut at right angles to the brickwork, rising behind at 
the proper summering for forming the skewback of the arch. 
The five courses of bricks agreeing with each arch stone, 
should all fit into a corresponding step in the springing 
course. 

The form of arches is so much a matter of taste, that no 
general rules can be given without assuming some particu- 
lar one. We shall therefore take a segment of a circle, a 
very substantial viaduct in that form having keen built by 
Robert Stephenson, Esq. They were fifty feet span, thirty 
feet eight inches in length, and three feet thick. The 
thickness of each arch quoin was equal to five courses of 
bricks ; and they were alternately three feet three inches, 
and two feet six inches in length on the soffit from the face 
of the arch, and rising in steps to receive the horizontal 
courscs of the spandril walls. 

Great care should be taken in giving all the arch quoins 
a true and perfect bed throughout each stone; and no pin- 
ning should be used in any part. The joints of the arch 
stones should be neatly chamfered rustic, and the faces of 
them fair tooled, and projecting about an inch from the 
brick work. The proper summcring should be given to the 
bricks in the arch; and any irregularity of form, arising 
from imperfection in the laggings, workmanship, centering, 
or any other cause, should be removed, and immediately 
corrected by the contractor. ‘The centres should in no 
case be struck without one week’s notice to the engineer. 
After they are removed, the whole of the brickwork in the 
soffit of the arches should be carefully and neatly pointed. 
With respect to keeping the arches dry—a point which it 
has been found extremely difficult to effect, and without 
which the brick work soon becomes damaged—we believe 
that puddling, if carefully and properly done, will always 
succeed. Drainage by pipes through the piers has been 
tried, and failed. A mixture of coal tar and lime has been 
found to succeed, and so has coal tar alone, boiled ten or 
twelve hours, so as to evaporate the water and ammoniacal 
liquor. As, in cooling, it sets modcrately hard, it must not 
be laid on in wet weather, and the surface of the brickwork 
should be clean swept previous to applying it. Leading 
the arches with about five pound lIcad is a sure preventive ; 
but the process is expensive. ‘The asphaltic cement is also 
a certain cure, but is dear compared with coal tar. 

The backing should be built up to the required height, 
with good brickwork, well grouted. The wing walls of a 
railway viaduct should consist of six walls, built plumb up 
to the level of the crown of the arches, and extending in 
the direction of the railway towards the embankment at 
each end. They should be well bouded into the abut- 
ments, and lightened by arched openings. ‘The top of the 
exterior walls should be brought to a proper level with the 
upper side of the arches, for receiving the string course 
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ment, and fixed in the proper place for the completion of y 
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Viaduct. and parapet walls. The outer walls for the sized arches 
Wor we have assumed should be about three feet thick, and con- 


if 


the fourth arch. As soon as the fourth arch js completed, \ 


structed with brieks laid in horizontal courses, properly 
jointed with the arch quoins. The interior walls should be 
eighteen inches thick: 

A string course should be laid along the whole length of 
each front of the viaduct, projecting uniformly with the 
face line of the arches. No stone in this string course 
should be Icss than three feet six inchcs in length, neatly 
tooled on the exterior, with the joints made to fit close for 
the whole bed of the stone. The parapet walls will have 
a bolder and handsomer appearance, if they stand on a 
stone plinth, about eighteen inches high, and eight inches 
wide, placed upon the string course ; the remaining portion 
of the wall being brickwork, fourteen inches thick ; the 
courses being carefully laid parallel with picked bricks ; 
the exterior faces of the plinth being fair tooled, and the 
whole of the walls throughout forming a uniform and regn- 
lar line. 

The coping should be of stonc, the ferm and dimens.ons 
for which should be shown in the drawing; and no stone 
should be less than three feet in length, neatly jointed, and 
the exterior faces fair tooled or chisel-dressed, each stonc 
being dowelled or leaded to the adjoining one. The spaces 
round the footings of the abutments and wing walls should 
be firmly rammed up with clay, if it can be procured, to 
the level of the ground, in courses of one foot in thickness, 
each layer being properly beaten before a succeeding one 
is put on. It will sometimes be convenient to make a new 
channel for water-courses, so as to bring them through a 
given arch of the viaduct. In this case, the old channel 
should not in any way be impeded, till the new channel is 
formed; after which, the excavation which has been taken 
ont to form the new channel, may be used in filling up the 
old. 

Great care should be taken in the selection of materials 
for the construction of these works. The bricks should be 
hard, sound, and well burnt ; those used in the face of the 
work being selected of a uniform size and colour. The quar- 
ries from which the stone is to be brought, should be nam- 
ed, and care taken that the whole is of a good and hard 
quality, free from flaws of every description. The mortar 
should be made of lime to be named in the specification, 
and mixed in the manner, and in the proportions between 
the lime and the sand, which is known to be best for the 
particular kind of lime, and be thoroughly incorporated of 
the proper consistence. ‘The Roman cement should be re- 
cently made, and kept from contact with the atmosphere, 
or any moisture. An equal quantity of good sand or road 
dust should be mixed with it; and no more than what is 
required for immediate use should be mixed, or any that 
has set be worked up again. 

The brickwork should be laid either in English or Fle- 
mish band, as may be ordered ; and in no case should any 
joint of: mortar exceed a quarter of an inch in thickness; 
no broken bricks should be allowed to be used, either in- 
ternally or externally, unless absolutcly necessary as clos- 
ers ; nor should any difference be madc in the exterior and 
interior of the work. The whole of the brickwork should 
be grouted at every course, and the exterior neatly point- 
ed. All the stonework should be truly bedded, and the 
vertical joints cut square back for the whole bed of the 
stone ; no pinning of any kind being allowed. 

After the piers have all been brought up to the level of 
the springing of the arches, the contractor should fix the 
centering, and complete the brickwork and masonry of the 
three arches, and their backing next adjoining to an abut- 
ment; the wing walls and spandril walls being also carried 
up to the same height as the backing. When these three 
arches have all been completed, and properly backed, the 
centering may be removed from the arch nearest the abut- 


and backed as above, and not before, the centering ma ‘, 

lay be 
moved from the second arch from the abutment, and fixed 
in the proper situation for completing the fifth arch; and 
so on with the rest, the centering never being retioved 
from the two last arches which have been tured, unti] a 
third, or the one in advance of these two, has been finished, 
The centering used should be subject to the approval of the 
engineer. 

The string course, plinth, parapet walls, and coping, 
should not be put on, until the whole of the centres haye 
been withdrawn ; and in no case should the centering be 
struek without orders from the engineer. If the founda. 
tions require cofferdams, the contractor should be bound to 
find them at his own expense. Great care shouldbe taken 
that the viaduct is properly placed, so that, in the case of a 
railway, the outside line of rails, when laid in their uniform 
and proper position, shall be equidistant ftom, and parallel 
with the faces of the parapet walls ; and in case the linein 
that particular part where the viaduct is, should be curved, 
this will require the most vigilant attention ; also, that be- 
fore the string course is laid on, every part of the brick- 
work is properly lcvel, so that the eye, in running along 
the string course, shall not be able to detect any deviation 
from the given linc. We have known more than one case 
in which a noble and handsome structure has been entirely 
defaced, to a professional eye, through the inattention or 
the incapacity of overlookers who have been entrusted with 
this important part of the work. 

After the expense of an embankment equals that of a 
viaduct, therc will almost always be a gain in building the | 
latter, if an increased height is required; because the ad- 
dition to the piers and abutments for this extra height, will 
cost much less than the additional earthwork at the base ot 
the embankment. Let us take a case in point. In 200 
yards of railway, forty-five feet high, there are required 
three bridges. A viaduct for this 250 yards, with fifty 
feet arches, would cost L.17,000; each bridge would 
cost L.1400, and the remaining embankment sloping Dil 
would cost L.6150, at Is. per yard ; total, 1.1 0,650. Hence 
the viaduct is much the dearest method. If the height 
was seventy-five feet, the bridges may be taken at 1.2000 
each, and the remaining embankment at L..15,200; total, 
L.21,250, besides the extra land; while the viaduct, har- 
ing only 216 cubic yards of brickwork, at Ll for each 
yard additional height, after full allowance for extending 
the wing walls, &c., would only cost L.19,600. ‘We may 
conclude, therefore, that viaducts are cheapest only at very, 
great heights. Much of course depends on the length 0 
lead, whether building stone can,be got from an adjacent 
cutting, &c. The cost may however be lessened, by @ 
judicious use of wood and iron. Several wooden viaducts 
have lately been constructed for railways; and in Sy a 
they are largely used. A novel plan has been ale 
that country by Mr Town. (See Stephenson's Civil En 
gineering of North America.) be a 

In the preceding articles in this work, the subject 4 
arches has been so fully discussed, that nothing remains ep 
cept to give a guide to practical men, how to construct a 
arch of equilibrium, and to shew the variation which it un ? 
goes under different dimensions. Supposing, then, eect 
way on the viaduct to be horizontal, (fig: |, Plate C C a 
let KI = y, AQ=h, Clow, DK=a,andKQ="™ 
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where the denominator has only to be computed onc 
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| tucwhole formula is very easy. In the following table, if 
syeaumber under 2h is multiplied by any half space hav- 
| ,ahe given values of a and ¢, it gives points in the curve 
ir lues of y; and if more points are wanted, the column 
J Jogs the logarithm of the denominator in the formula; 
| sce the numerator only will require computing. 
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shews this arch with a=2, c= 20, and with 
sis varying from twenty to seventy feet. These give 
htesult of increase or decrease in that element. Taking 
hand c each = 20, and making a = 5, we see in fig. 
3, e effect of increasing the road on the arch, keeping the 
lotr curve height of the road the same, having fifteen feet 
| he ht, and five feet road; and in the upper curve, where 
| 20, a= 5, and c = 23, we see the effect of increasing 
toad to five feet, and«retaining the same height of arch- 
|’ eighteen feet. Fig. 5is with h = 9, a = 20, ande= 
This would be the curve for one of the bridges under 
ondon and Birmingham railway, near the Bull Inn, at 
| tiBirmingham end of the line. Fig. 9 shews the effect 
oi wering the crown ; the heights to the road being 10, 
20, and 25 respectively, while in each case h = 20, and 
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hese arches of equilibrium are more adapted for brick 
th stone, owing to the difficulty of making the arch-stones 
ihe latter radiate properly. In elliptic arches, however, 
‘isnot always done: they are made to radiate to one 
Cre, sometimes from ignorance, but oftener because, 
0 properly done, each arch-stone requires a mould for 
OH) side; in the curve of equilibrium it will generally be 
“ to assume a centre to the nearest regular figures 
outwise let KD (fig. 1) = a, AQ=4 DQ=c,DP=a, 
t 


' fr = y, and Qe = 
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; then 
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the radius of curvature R is R =: 2@@_2E ra a? + Q)? 
Q? +a4x 
Paes 
this is a minimum when a = = 7 ava. Weenie 


gent is equal to ./2a +a. Hy log. atet Sapa 
j a 

From any point C in the arch, draw the tangent eb (fig. 

1,) then the pressure on the arch-stone at Cg is as the se- 

cant of bep directly and radius inversely. Hence, taking 

unity as radius, if the depth of the arch-stone at the crown 


(a . SEC. bep)*) is multiplied into the sec. bep, it gives the 


length of the arch-stone at any point proportioned to its 
pressure. 

The areas being proportional to the weights set off K’, 
the centre of gravity, draw K’N perpendicular to EN, join 
K’B, then the pressure in the directions K'N and NB, is as 
these lines, the former to a lever EN, and the latter to a 
lever EF. Put the area of the arch = a, K'N = 6, EN 


=d, BN=f, FG =y,and EF = 2, then ll is the ef- 


, . bda 
fort to overturn the pier, and wa the resistance; and a 
d — fx 


-a is the difference. The height of the 


— XA, Or 
pier is xg, and its resistance on the lever $2 is ag*4 2, or 


2 
= hence for an equilibrium these must be equal, or 
Se 


2 
Ra a = —~, whence x = abdag 4 40f _ 20 

f 2 rf g 

The centre of gravity may be found near enough, by 
drawing equidistant lines parallel to KH, (fig. 1,) taking 
the centre of gravity of each part, and tracing a curve 
through the points’ lines parallel to KQ, which treated si- 
milarly, will give another curve, and when this] cuts, the 
first is the centre of gravity. The area may be found by 
a corresponding process. 

VIALES, in mythology, a name given among the Ro- 
mans to the gods who had the care and guard of the roads 
and highways. 

VIANA, a department or corregimento of the province 
Entre Duro e Minho in Portugal, extending along the sea- 
shore to the northward of the river Minho. It comprehends 
seven towns, 291 villages or parishes, 30,980 dwellings, 
with about 170,000 inhabitants. The capital is a city of 
the same name, situated at the mouth of the Minho, a river 
nearly choked up with sand, and only admitting vessels with 
a light draught of water to approach the wharfs at the high- 
est tides. From this circumstance the trade of the city 
has, of late years, been transferred to Oporto. The chief 
traffic is in fruits and in some light wines. Viana has an 
extensive sea fishery, which gives occupation to 300 boats. 
The city is surrounded with walls defended by bastions, 
and the entrance from the sea is protected by two forts, St. 
Jago and Cao. The public buildings are two parochial 
churches, or religious houses, an hospital, a poor house, and 
a military school or college. It contains about 2000 houses 
and 9500 inhabitants. There isa light-house at the en- 
trance of the river Lema, whose latitude is in 41° 39’ north. 

There is another place in Portugal of this name, the 
town of Viana in the province of Alentejo, which contains 
450 houses and 1850 inhabitants. 

In the province of Navarre in Spain, is also a Viana, a 
city near to Estella. It stands on a hill about three miles 
from the river Ebro. It is surrounded with walls, and is 

4M 


641 


Viales, 


; and Vianna. 
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defended by an ancient castle, and contains 3,500 inhabi- 
tants, who are chiefly employed in rearing black cattle, 


Vicenza. sheep, horses, and mules. 
~~" _~—-VIBEX is sometimes used by physicians, for a black and 


bluc spot on the skin occasioned by an efflux or extravasa- 
tion of blood. 

VICAR, a person appointed as deputy to another, to 
perform his functions in his absence, and under his autho- 
rity. 

Vicar, in the canon-law, denotes a priest of a parish, 
the predial tithes of which are impropriated or appropriat- 
ed; that is, belong eithcr to a chapter, rcligious house, &c. 
or to a layman who receives them, and only allows the 
vicar the small tithes, or a convenient salary. 

VICENZA, a delegation or province of Austrian Lom- 
bardy, within the government of Venice. It is bounded 
on the north-west by the Tyrol, on the north-east by Bel- 
luno, on the east by Treviso, on the south-east by Padua, 
and on the south-west by Verona. It extends over 836 
square miles, is divided into thirteen districts or circles, 
and these into 113 communes, containing 297,547 inhabi- 
tants, who are all of the Italian race, except those who 
live in seven of the Alpine districts, who are Germans; 
but all adhere to the Catholic religion. The Jand is gene- 
rally level, but some spurs of the western Alps project 
themselves into the plain on the northern side. It is water- 
ed by several streams, which unite near the capital, and 
there assume the name of Bachiglione. This river is 
then navigable to the Brenta below Padua, and with it 
enters the Adriatic sea. The soil is generally good, and 
for the most part well cultivated, and the face of the 
country excites the highest gratification to one who tra- 
vels through it with an agricultural eye. Maize is the chief 
corn crop. Wheat and rye are likewise cultivated, but are 
far less productive than maize, which forms almost exclu- 
sively the food ofthe peasantry. Flax and hemp are grown, 
but not extensivcly. The chief object of the farmers is the 
mulberry tree, whose number is rapidly increasing, as well 
as that of the silk worms that are fed with the leaves. The 
vines are mixed with the trees, and trained in festoons from 
one to the other. This has a most charming effect, but is 
said not to be favourable to the produce of wine, which 
article is in general of bad quality. A great number of 
sheep and oxen is fed near the streams or meadows, which 
are mowed three or four times in the year. The wool is 
fine, and that, with the cheese, forms a valuable portion of 
rural wealth. 

VICENZA, a city, the capital of the delegation of that 
name in Italy. It is built on two streams, the Bachiglione, 
and the Recone, which divides it into two parts connected 
together by four bridges. It is surrounded with walls, 
having six gates, one of which, leading to the Field of 
Mars, is considered the master-piece of the celcbrated 
Palladio. Vicenza contains an ancient castle, twenty- 
two churches, and thirty-three chapels or oratories, with 
several hospitals. The inhabitants within the walls amount 
to 20,478, but including the suburbs, are 33,000. These 
chiefly find occupation in the various stages of preparing 
silk. The winding and throwing it, to furnish distant 
markets, is the chief pursuit, and one which of late has 
vastly increased, and promises in future a still more rapid 
increase from the great number of mulberry trees that have 
been reared. Although some of the streets are narrow, and 
some few of them crooked, yet no place exhibits such speci- 
mens of architectural art as this city and its environs. The 
most distinguished of the edifices were built by Palladio, 
who was born here in 1518. The cathedral is a noble 
Gothic building; but the church of Santa Corona is most 


' Relandi Fasti Consulares, p- 436. 
* Vossius de Historicis Latinis, p. 195, 22). 
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admired, especially as it is ornamented wj 
mosaic work and several exquisite paintings. The town. 
house is the finest specimen of the taste and skill of Pa} 

ladio, and next to it the palazzo capitanali, besides which,’ 
the palaces of Triffino, of Volpi, of Dornieri 
opera-house, are beautiful piles of building, 

virons are also distinguished by bcautiful villas 
same master, the finest of which is that of Balmarana with. | 
out the gate. Vicenza, like Verona in the middle aves 
became an independent state, and like it, was, in 1406, sty 
dued by the Venetians. 

VICRAVANDY, a town in the province of the Carna- 
tic, twenty-two miles west-north-west from Pondicherry. 
Long. 79. 43. E. Lat. 12. 5. N. | 

VICTOIRE ISLE, a small island in the eastern seas 
covered with wood. Long. 106. 30. E. Lat. J. 39. N, 

VICTOR, Sexrus Avre.ivs, a Latin historian, lived in , 
the age of Constantius and Julian. From the terms a 
which he speaks of Africa, describing it as “ decus term. | 
rum,” it has been conjectured that he was a native of that | 
region. According to his own account, he was born in the | 
country, and was the son of a poor and unlettered father, | 
We learn from Ammianus Marcellinus that the emperor | 
Constantius having seen Victor the historian at Sirmium, | 
afterwards appointed him prefect of Pannonia Secunda, and 
honoured him with a brazen statue. At a subsequent pe: | 
riod, as we learn from the same authority, the office of pre- 
fect of the city was likewise conferred upon him. He is | 
supposcd to have bcen the same individual who in 369 was 
consul along with Valentinian.’ It has been inferred that 
he was not a Christian. 

Aurelius Victor appears to have been the author of a 
work “De Viris Illustribus Urbis Rome,” which has re- 
peatedly been printed under the names of Cornelius Ne- | 
pos, Suetonius, and the younger Pliny. The first of his | 
illustrious men is Procas king of the Albani, the last Sex- | 
tus Pompeius. Of this work, his tract “De Czsaribus’is | 
to be regarded as a continuation. It commences with Av: | 
gustus, and terminates with Julian. This tract first ap- 
peared in an edition of the author's works published by 
Andreas Schottus, Antverp. 1579, 8vo. Here we likewise 
find the earliest impression of the tract entitled “Origo 
Gentis Romane ;” but whether it is a genuine production 
of the same author, has bcen considered as extremely | 
doubtful. Anothcr work commonly ascribed to him beats | 
the title, “De Vita et Moribus Imperatorum Romanorum; | 
excerpta ex libris Sexti Aurelii Victoris, a Cesare Augusto 
usque ad Theodosium Imperatorem.” This title is not ap- 
plicable to a work composed by Victor, but to one compil- 
ed trom his writings. The materials appear to be borrow: 
ed from Suetonius, Eutropius, Ammianus, and Victor. 

Of the entire works ascribed to this author there are S¢- 
veral editions, accompanied with the notes of various cM- | 
tics. Among these we may specify that of Leyden, Lugd. 
Bat. 1671, 8vo. An edition “in usum Delphini” waspub- | 
lished by Madame Dacier, Paris. 1681, 4to. For another | 
edition we are indebted to Pitiscus, Taj. ad Rhen. 1696, 
8vo. But the best edition of Victor is that of Arnzenius 
Amst. 1733, 4to. A 

VICTORIA FORT, a fortified island on the pa 
Concun, about seventy miles south from Bombay, whict 
commands a harbour six miles to the north of Severndroog- | 
Long. 72.55. E. Lat. 17. 56. N. , 

VICTORY, the overthrow or defeat of an enemy 1n Wat | 
or combat. ‘od 

Vicrory, in Pagan worship, is represented by ae | 
as the daughter of Styx and Pallas; and Varro calls id | 
the daughter of Heaven and Earth. The Romans erect" ) 
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Fabricii Bibliotheca Latina, tom. iii, p. 123. 
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a emple to her, where they prayed the gods to give 
sucess to their arms. They painted her in the form of a 
wnan, clad in cloth of gold. In some medals, she is re- 
psented with wings flying through the air, holding a lan- 
re crown in one hand, and a palm in the other; but in 
ater medals, she is seen standing upon a globe, with the 
see crown and branch of palm. 

1[DA, Marco Geronimo, a very elegant Latin poet, 
w anative of Cremona, but the time of his birth is un- 
cain. Different writers have placed it in 1470, 1480, and 
].0. His parents were noble, but not wealthy. He pro- 
seited his studies at Padua and Bologna, and at an early 
ay Was admitted into the congregation of the canons re- 
gur of St Mark at Mantua. Here however he did not 
lez remain, but removed to Rome, where he became a 
con of St John of the Lateran. His poetical talents re- 
cmended him to the favour of Leo the Tenth, who be- 
sived upon him the priorship of St Sylvester near Tivoli. 

la published a collection of his poems at Rome in the 
1527. This collection, a quarto of 110 leaves, con- 
tis De Arte Poetica libri iii. De Bombyce libri ii, De 
[lo Scacchorum, Hymni, Bucolica. Leo recommended 
tim the subject of a sacred poem, which was not com- 
pied till after the death of that pontiff. Under the title 
o* Christiados libri sex,” it was published at Cremona 
i) 1535. In 1532 Clement the Seventh had promoted 
hi to the bishopric of Alba. Another pope, Paul the 
‘lird, destincd him for the bishopric of Cremona, but died 
tore he could fulfil his intentions. Vida composed seve- 
r other works in verse, and some in prose. When his 
éscopal city was attacked by the French and the imperi- 
ats in 1542, he displayed his courage by urging the gar- 
rn to make a strenuous defence, and he afterwards con- 
tuted to the recovery of this conquest out of their hands. 
I accompanied the papal legates to the council of Trent ; 
él upon that occasion composed a prose work, entitled 
ialogi de Reipublicee Dignitate,” and printed at Cre- 
ina in 1556. He died at Alba on the 27th of Septem- 
!- 1566, and his remains were interred in the cathedral. 
‘la possessed a very elegant taste, and was a great master 
‘Latin versification. The art of poetry, the operations of 

silk worm, and even the game of chess, he has discus- 
¢, with singular grace and harmony. The encomium of 
pe rendered his name familiar to English ears : 

Immortal Vida, on whose honoured brow 

The poet’s bays and critic’s ivy grow. 

( his poems there are several collective editions. A col- 
} ion, exclusive of his sacred poems, was published by 

omas Tristram, A.M. Oxon., 1722-3, 2 part. 8vo. But 
L best edition, containing all the poenis which he ac- 
bowledged as his, together with the Dialogi, appeared 
ém afterwards, “curantibus J. Ant. et Cajetano Vulpiis. 
av. 1731, 2 tom. 4to. Some of Vida’s poems lave 
°n translated into various languages. Of the Poetics an 
'glish translation was published by Pitt in 1725, and an- 
Z by Hampson in 1793. Of the poem on Chess an 
lish version is said to have been published by Erskine 
'1736. A translation of another work, accompanying 
(: original, appeared under the title of “The Christiad, a 
bro in six books: translated from the Latin of Marcus 
/eronimus Vida, by J. Cranwell, M.A., Rector of Abbots 
ston in Huntingdonshire.” Cambridge, 1768, 8vo. 

\ IELLE. (Fr.) a very old stringed instrument, played 
‘Means of finger-keys, and the friction of a wheel instead 
“bow. It is much used by wandering Savoyards. In 
tain it is called a hurdy-gurdy. 
VIENNA (Wiew), the capital of the circle of Austria, 

of the whole Austrian empire, is situated upon an arm 
the Danube, to the south of the main stream, at the mouth 
‘the rivulet Wien, about 500 fect above the level of the 
} and in north latitude 48° 12’, and east longitude 16° 
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22’. The city, properly so called, is very small, consisting Vienna. 
in 1827, of only 1227 houses, while the suburbs contained ~~ 


7415. It is surrounded with a strong and compactly built 
brick wall, rising from fifty to seventy feet above the outer 
ditch, and forming a fine terrace, which serves as a public 
promenade, called the Bastey. The Bastey is externally sur- 
rounded by the Glacis, an open space, varying in width from 
about 1200 to 1600 feet, and rising gradually into eminen- 
ces upon which the thirty-four suburbs are built. These 
are also surrounded with a wall, the external circumference 
of which is about fourteen miles, but are completely separ- 
ated from the city by the Glacis, which has been laid out 
with fine walks, thus affording, in the very midst of the 
town, every facility for air and exercise to the inhabitants. 
Within the narrow circuit of the Bastey, which may be 
walked round in fifty minutes, is contained almost every 
object of interest or importance; the Imperial palace, the 
offices of government, the residences of the higher classes, 
most of the public museums, libraries, and galleries, the 
best shops, and, with one exception, all the good hotels. 
But, like those of most other old towns, the streets of the 
city arc narrow, the places small, and the houses lofty, ris- 
ing to four or five stories, occupied by different families, and, 
like those of Edinburgh and Paris, approached by a com- 
mon stair. ‘Their average number of occupants is about 
forty; but in the very heart of the city, there are large 
masses of building, containing more inhabitants than many 
a large village. They are generally built in the form of a 
square surrounding a small dark court, and are under the 
superintendence of a Hausmeister, a person appointed by 
the proprietor to watch over the building and its tenants, 
to preserve the cleanliness of the common passages, and at- 
tend to the street door. It is however fashionable to reside 
in the city; and even a tradesman domiciliated there holds 
a higher rank than his brethren in the suburbs. The sub- 
urbs are not so splendidly built as the city ; but their more 
elevated situation, their wide and regular streets, and the 
inferior height of the houses, would seem to render them a 
preferable residence, were it not for the domineering influ- 
ence of fashion. 

Among the numerous public buildings which adorh 
Vienna, the following may be enumerated as the principal. 
The Kaiserburg, or imperial palace, is a very large build- 
ing, of a most irregular form, consisting indeed of a conglo- 
meration of edifices erected at different times, but present- 
ing, nevertheless, many portions remarkable for their mag- 
nificence, and the beauty of their architecture. It stands 
on the south side of the city, incloses several courts, one or 
which, Joseph’s Platz, is adorned with a fine equestrian 
statue, in bronze, of the emperor Joseph II. The part 
used as the residence of the sovereign is called the Schweit- 
zerhof, and is an extensive building forming two sides of a 
square, but its appearance is not very striking. It however 
contains large collections of valuable works of art. The 
rest of the building is devoted to various purposes, compris- 
ing, among others, the Hof-Bibliothek, or imperial library, 
the chancery of the empire, the imperial riding-school, and 
the theatre of the palace. The library is a temple worthy o. 
the intellectual treasures which it enshrines. It contained, 
in 1839, 425,631 volumesof printed booksin every language, 
and 17,136 manuscripts, mostly of great value. The palaces 
and mansions of the nobility are among the most interest- 
ing buildings in Vienna, while those devoted to public pur- 
poses are seldom worthy of the smallest notice. Among 
these mansions may be noticed the palace of the Archduke 
Charles, and the gorgeous palace of the Prince of Liechten- 
stein. The ancient palace of Prince Eugene, called the 
Belvedere, was converted into a museum by Joseph IL, to 
whose munificence and taste Vienna is thus indebted for 
one of the best collections of paintings in Europe, particu- 
larly rich in the works of the Flemish and the German 
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schools. The ground floor of the Belvedere also contains 


~== =" a fine collection of ancient armour, and of portraits of the 


most distinguished persons connected with the house of 
Hapsburg. The arsenal likewise contains collections of 
weapons of war ingeniously arranged; and, in the city arse- 
nal, besides sufficient arms for 30,000 men, and a propor- 
tional artillery, there is a large collection of Turkish tro- 
phies, including the head of the grand vizier, Kara Musta- 
pha, who commanded the Turks at the siege of Vienna in 
1683. Vienna is indeed well calculated to afford gratifica- 
tion to the antiquary and the admirer of the fine arts; for, 
besides the imperial and public collections, many noblemen 
have their separate galleries and collections, and all are of 
easy access. 

Vienna contains fifty-seven Catholic, one Lutheran, one 
Calvinist, and four Greek churches, with two Jewish syna- 
gogues. ‘The principal of these is the cathedral church of 
St Stephen, almost in the heart of the city ; a beautiful Go- 
thic building, with a steeple remarkable for its symmetry 
and height. It was begun by the first duke of Austria, be- 
fore the middle of the twelfth century; in the thirteenth it 
was twice destroyed by fire, and then rebuilt in its present 
form. Its greatest length is 355 feet, and its extreme 
breadth 230; the height of the steeple is 420 or 434 feet, 
and it is ascended by 753 steps. Next in rank to the ca- 
thedral the Viennese reckon the church of St Carlo Bor- 
romeo, in the suburb Wieden, erected by the emperor 
Charles VI, between 1715 and 1737. It is a large massy 
structure, surmounted by an oval dome cased in glittering 
copper, and having in front a portico of six Corinthian co- 
lumns. Before the church are placed two Doric columns, 
each of thirteen feet diameter, and having their shafts 
adorned with a spiral band of bas relief; those of the one 
representing the life and death, and those of the other the 
actions of the saint. The church of the Capuchins is only 
remarkable for containing the sepulchral vault of the im- 
perial family, where the remains of its members have been 
deposited, since the emperor Matthias, in 1619. The cof- 
fins are of bronze, oblong in form, and very large. But 
the hearts of the deceased are deposited in one of the 
chapels of the Augustinians, and their other viscera in St 
Stephen’s. We may also mention St Peter’s church, a 
poor imitation of St Peter’s at Rome; the church of the 
Augustinians, remarkable for its extent, and for the tomb of 
the archduchess Christina, the work of Canova; and the 
church of St Rupert, remarkable for its antiquity, having 
been originally built in A.D. 740, restored in 1486, and 
again in 1703. 

Vienna is most liberally provided with scientific institu- 
tions and charitable establishments. The university, found- 
ed in 1237, possesses an astronomical observatory, an ana- 
tomical theatre, a laboratory, a good library of 100,000 vo- 
lumes, a museum of natural history, a botanical garden, and 
forty-two professors. It was established on its present foot- 
ing, and the building which it occupies was erected by the 
empress-queen Maria Theresa, in 1755. Besides the uni- 
versity garden, the late emperor Francis II. established, at 
the Upper Belvedere, another botanical garden, where may 
be found almost all the plants indigenous to Germany. 
There is also a gymnasium, equally well appointed, and a 
commercial academy, in which pupils are instructed, not 
only in the usual routine of school learning, but also in the 
science and the history of commerce, the knowledge of mer- 
chandise, and mercantile law, the productions and advan- 
tages of all the commercial states in the known world, and 
those objects of natural history that furnish materials for 
commerce, manufactures, and philosophy; chemistry as ap- 
plied to the useful arts; correspondence on all kinds of bu- 
siness; drawing, mechanics, mathematics, &c. For all 
these branches the pupils pay only three florins (six shil- 
lings and twopence) a-month; and for a small additional 
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sum they are taught the Latin, English, F rench, and Italiar 
languages. The oriental academy is unique of its kind 
Here young men are instructed in the oriental langua me 
and also in the political relations of Austria with the ond 
nations. When their studies are finished, they are employ 
ed as secretaries to ambassadors, consuls, or other agents of | 
the government in the East. This excellent institution Was 
founded by the emperor Joseph IL., and has produced some 
of the most distinguished men in the recent history of Aug 
tria. The Theresian academy was founded by the empress 
queen Maria Theresa, for the education of the sons of the | 
nobility; but her philosophic son, Joseph II, thinking they 
would be better fitted to perform the duties of good citizens, | 
if educated in a school of more mixed character, suppress. | 
ed it, and distributed the revenues in pensions to menitor, 
ous civil and military officers. His nephew, however, the | 
late emperor Francis II., re-established it on the original | 
plan. It is under the superintendence of a director, and 
has twenty-one professors, ten masters of modern languazes, | 
and several tutors. The medico-chirurgical academy, found. 
ed by Joseph IL. is one of the finest buildings in Vienna. | 
It has accommodation for 1200 patients; the science j 
taught by six professors; and the collection of anatomical 
figures in wax, by Fontanor, is little inferior to that of F 
rence. The general hospital for the sick, also founded by} 
the same emperor, contains 111 rooms, with 2000 beds, andl 
is computed to receive annually about 10,000 patients, 
Adjoining to this is the lying-in-hospital, another monument]| 
of Joseph’s benevolence. There is likewise a founding hos+| 
pital, and many other charitable institutions, which reflect | 
the highest honour on the founders, and on the liberality ot] 
the government which supports them. Besides the scien | 
tific establishments already mentioned, there are also at 
Vienna an academy of military engineers established in17]7. 
in which seventy-nine pupils are gratuitously educated; a 
veterinary school; and the imperial polytechnic school, de- 
signed for the instruction of tradesmen in their various arts] 
and professions. The general state of science is however] 
represented as far from flourishing. The number of scien-} 
tific men is small ; and, with the exception of a small medi-] 
cal society, there is no institution, by means of which they 
can keep up an intercourse with each other. Medicineand 
the various branches of natural history are the sciences 
most cultivated. The botanical gardens are good; and 
the imperial museum of natural history, which occupies s¢- | 
veral large rooms in the palace, is particularly important. 
Of all accomplishments, however, a proficiency in music] 
holds the highest place in the estimation of the Viennese: 
and, in the practice of this art, they are certainly as muc | 
above the other nations of Europe (except the Italians),s 
they are below them in more solid and useful pursuits. 
Besides the Bastey and the Glacis, already mentionet, 
Vienna possesses several other public walks and gardens 
of great value and importance to the health and recreation) 
of the citizens. The most celebrated of these is the Pra- 
ter, said to be the finest public park in Europe. It is si 
tuate on the north-cast of the city, in a large island, formed 
by two branches of the Danube. From the entrance, the 
principal drive extends about half a mile in length, divide | 
by rows of trees into five alleys, of which the two oute') 
are appropriated to pedestrians, the next two to equestrian | 
and the inner one to carriages. Beyond its termination, 4 | 
the more rural part of the Prater. There the wood becomes ) 
thicker, the alleys are no longer straight and formal, i | 
wind irregularly till they are stopped by the banks of the | 
Danube itself. On each side of the drive stretches ave | 
dant lawn, plentifully studded with coffeehouses, and al 
fore much frequented by the listless pedestrians, who a 
themselves under shady awnings, or on the grass om 
clumps of trees, enjoying in idle gaiety their 1¢es ee 
and cigars. The Prater is frequented daily by the ™ 
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a\ the great, on horseback or in carriages. On Sundays 
ad other festivals the shopkeepers and mechanics likewise 
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kets; no slaughter-houses are to be seen throughout the Vienna. 
city. Putrefying provisions are never allowed to be sold 3 ™\-™= 


wort to it in flocks, to amuse themselves and their chil- 
an with ninepins, conjurors, see-saws, and roundabouts, 
,! to dine under the trees and the pavilions. Three or 
jir times a-year fireworks are displayed in the Prater, each 
eiibition of which lasts forty minutes, and represents tem - 
3, grottoes, parterres of flowers, fortresses, &e. To the 
«;tward of the Prater, communicating with it by two al- 
Jes, and on the same island, is the Augarten, a large en- 
csure, intersected by regular walks, and containing two 
lee eating-rooms, where parties are supplied with dinner, 
gilliard-room, a dancing-room, and a coffee-room. On 
tl frstof May this garden is crowded to excess. The 
Fgitenau is a large meadow to the west of the Augarten, 
dided from it by the wall of the suburb, and still on the 
sie island. It contains a church and two public houses, 
a. has its share of company in fine weather. On the 
it Sunday and Monday after St Bridget’s day, a fétc is 
hid here; and the number of persons who then come to 
us and amuse themselves usually amounts to about thirty 
tiusand. The island which contains these parks and gar- 
ds, is connected with the city and the southern suburbs 
i six bridges. The Volksgarten is a large enclosure, be- 
teen the Kaiserburg and the south wall of the city; it is 
i act the palace garden, but the people are frecly ad- 
r ted, and it forms a favourite promenade. It contains a 
siicireular building where coffee and other refreshments 
ny beprocured; and also a Doric temple, built on the 
o of that of Theseus at Athens, to contain a group by 
(nova, of Theseus killing the Minotaur. For in-door amuse- 
rat, there are several theatres. Two of these are in the 
¢7, namely the Burg, or Palace theatre, and the Kaernth- 
r thor (Carinthian gate) theatre. There are others in the 
swurbs, and one of them, near the Wien, is capacious and 
lidsome. The imperial theatre, where operas are per- 
fined, is not remarkable for its architecture or its stage 
(corations; but its instrumental and vocal performances 
: . . 
ry, generally speaking, be called the best in Europe. 
The police in Vienna has long been celebrated as one of 
t most perfect in the world. But its functions are not 
@fined to the ordinary duties of repressing crime, and 
viching over the public health and convenience; it also 
tiles care that no one presume to discuss too freely af- 
t's of state, or canvass the measures of the government 
1a spirit opposed to its wishes. Foreigners, and especially 
tse who come from countries wherc liberal opinions are 
fvalent, are therefore kept under a vigilant inspection, 
‘1 any offensive conduct on their part is instantly followed 
_ order to quit the city. As a necessary appendage to 
"S system, spies are employed, whose official duties are 
\ confined to coffeehouses, and other places of public re- 
jt, but extend even to the privacy of domestic life. For 
more legitimate, or at least more laudable purposes of 
ice, the city and suburbs are divided into eight districts, 
Ties of which is appointed a physician, a surgeon, an 
‘othecary, and an accoucheur, all paid by government. It is 
"ir duty to attend the necessitous sick at their own houses, 
44 to administer advice and medicine gratis. These func- 
varies are the guardians of the public health, and make 
aily report to the police of the births and deaths; and, 
"guard against secret crimes, the proprictors of houses 
obliged to announce to them the deaths of any of their 
dates, nor can any person be interred without producing 
certificate. In short, their surveillance, in conjunc- 
1 with that of the police, is extended to the minutest 
cumstances that can affect the public health. In what 
y be called compulsory cleanliness, Vienna might serve 
2 model to every other city. No dirt of any kind is 
oo to be thrown into the streets; no accumulated 
8 of decayed vegetables is ever to be seen in the mar- 
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no adulterated bread, for that is not only weighed, but 
chemically analyzed, if suspected to contain improper in- 
gredicnts; and woe to the offender, for the fine is gene: 
rally ruinous. The police also regulate the markets and 
the price of provisions. 

Yet notwithstanding all this carc, Vienna is decidedly 
unhealthy, and the climate is generally fatal to delicate 
constitutions. Colds, catarrhs, and pulmonary complaints 
are frequent and most malignant. This insalubrity arises 
from its peculiar situation; for it is exposed to the fre- 
quent prevalence of easterly winds, which, blowing over the 
cold plains of Russia, Poland, and Hungary, the icy tops 
of the Carpathians, and the waters and marshes of the 
Danube, increase continually in coldness and dampness ti!! 
they reach Vienna. To the north wind the city is also 
equally exposed, whilc, from the softer influences of the 
south and the west, it is excluded by a neighbouring chain 
of mountains, behind which rise the everlasting snows of 
the Tyrolian and the Carnic Alps. Alternations from heat 
to cold, and from cold to heat occur two or three times 
a-day, almost throughout the year. The narrow streets 
preclude any benefit from the sun, even when he shines; 
and in dry weather the clouds of dust are intolerable. The 
mean temperature is from 7° to 9° below zero of Reaumur’s 
thermometer. 

Vienna is the most important manufacturing town in the 
empire, more than 60,000 persons finding cmployment in 
different branches of industry. The principal manufac- 
tures consist of silk and other stuffs, gold lace, silver lace, 
ribbons, hardware, and ironmongery goods, needles, philoso- 
phical instruments, carriages, and paper. The carriages 
are prized in most parts of Germany. There are also se- 
veral porcelain works, one of which employs 150 painters, 
and about 1500 work people. There are also made steel 
ornaments, jewels, watches, musical instruments, and che- 
mical productions. There is a cannon-foundry, and a 
manufactory of arms, belonging to government. Vienna 
is indeed the centre of Austrian commercc, and of the ca- 
pital and circulation requisite to maintain it. The produce 
of its industry gives rise to an exportation sufficient an- 
nually to furnish cargoes for 6000 boats, and loads for 
nearly 2,000,000 of waggons. The canal of Newstadt 
serves for a communication, not only with that town, but 
also with the Danube, through the lower part of the Wien. 
Three annual fairs are held in the town, and the number 
of mercantile houses amounts to about a thousand. Be- 
sides the canal of Newstadt and the Danube, by which 
Vienna communicates with Hungary and the upper parts 
of southern Germany, communications havc recently been, 
or are in the course of being, formed with other provinces, 
by means of railways. The Ferdinand railway, 276 miles 
in length, commences in the Prater, extends through Mo- 
ravia and Silesia by Brunn, Olmutz, and Troppau, to 
the salt mines of Bochnia, beyond Cracow, with various 
branches; one of which goes to Presburg, and another 
from Brunn to Prague. Baron Lina’s railway extends 
from Vienna to Newstadt, and onward to Raab, with 
branches to Modling, Lachenburg, and Baden. It then 
goes to Ocdenburg, and south of the Neusiedler See to 
Raab. The Mittelbahn, or Central railway, extends from 
the Ferdinand railway at Gausendorf to Presburgh, Romorn, 
Pesth, and Debreczin, crossing the Theiss by a very long 
bridge. The total length of this railway is 326 miles. A 
line has also been projected to connect Vienna with Trieste ; 
but the difficulty of passing so many large rivers and lofty 
mountains as intervene, is such as would involve a most 
enormous outlay, even if the execution of the project were 
found to be practicable. 

The population of the city and suburbs was found, in 
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Vienna. 1830, to amount to 319,873 souls, without counting the 
~~ = garrison and strangers: including them, the total might be 


332,000. 

The roads immediately beyond the gates of the suburbs 
are worse than those around any other capital in Europe ; 
and, for several miles, the country is dreary and devoid of 
interest. But the more distant environs are highly beauti- 
ful, and offer numberless interesting excursions to the citi- 
zen and the traveller. On the north are the islands of the 
Danube; on the west the lofty summit of the Calenberg ; 
on the south the mountains of Styria, covered with forests 
and vineyards ; and on the east, towards Hungary, exten- 
sive plains, along which the eye ranges unobstructed to the 
distant horizon. A few miles east of the capital is the im- 
perial palace of Schoenbrunn (Pretty spring, ) which was oc- 
cupied by Napoleon as his head-quarters in 1805 and 1809. 
It was built by Maria Theresa, who used it as her favourite 
residence. The building is large and superbly furnished ; 
the gardens are well laid out and very beautiful ; and the si- 
tuation is delightful. Lachsenburg or Laxenburg is another 
imperial palace, where the emperor has two residences; the 
one an ordinary palace, with a theatre and other append- 
ages ; the other a sort of model of an ancient baronial castle, 
with a moat, portcullis, arched gateway, court, hall, chapel, 
chambers, dungeons, walls, passages, galleries, communica- 
tions, turrets, and every other proper accompaniment of an 
ancient fortress. The interior is fitted up in a correspond- 
ing style; and at a little distance there is a regular tilting 
ground, where occasionally mock tournaments have been 
held for the emperor’s amusement. We may also mention 
Maria Hitzing, near Schognbrunn, which possesses a theatre 
and baths, and has been considered the finest and most 
picturesque village in Austria; Penzing, noted for its rib- 
bon manufactures ; Meidling, for its mineral waters; and 
Baden, fifteen miles south-east of Vienna, a fine town, with 
3000 inhabitants, and frequented annually by four or five 
thousand strangers, to drink its mineral waters ; and, near 
Baden, Weilburg, a magnificent palace recently erected by 
the archduke Charles. 

Notwithstanding all its disadvantages of climate and si- 
tuation, few places possess such ample resources, such ge- 
neral means of enjoyment, both intellectual and physical, as 
this imperial city. Its magnificent imperial library, scarce- 
ly inferior to any in Europe, and its admirable museums and 
public galleries, are all open to the public, in a manner so 
perfect as to arrangement and accommodation, as to render 
them practically and generally useful. The theatres and 
the opera are all excellent. The streets are crowded 
with a lively, active, bustling population. Nothing oc- 
curs to annoy or molest the passenger; and in no capital 
of continental Europe does the stranger, whose passports 
are regular, and conduct orderly, experience or perceive so 
little of the interference of the police as at Vienna. No beg- 
gars are to be seen; no appearance of poverty meets the 
eye ; no one appears badly dressed. ‘The Viennese are 
indeed a happy and enjoying people ; frugal, cheerful, and 
contented, they seek no alteration in their condition ; they 
know little of their government but its mild and paternal 
influence ; and they dread changes of any kind as fraught 
with evil. They see their princes mixing among them with 
all the simplicity and kindness of private citizens ; and they 
love them with an affection which they believe to be reci- 
procal. Their general tone of character forms them for 
tranquil enjoymentin themselves, and promoting it inothers ; 
and the lower classes, as well as the higher, are generally 
found to be mild, kind, and obliging. ‘They are, however, 
said to be more addicted to sensual than to intellectual plea- 
sures ; and the standard of morality is very low among all 
classes. 

Vienna is a place of considerable antiquity, and has been 
the scene of many historical events. It was originally a 
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small village, encircled by marshes and forests, and peopled 
by fishermen; but here the Romans established castrg sai 
va, or a standing intrenched camp, which gradually li . 
town, with the name of Vindobona; and it was here tha 
the emperor Marcus Aurelius died, a.p. 180. On the de 
cline of the Roman empire, it fell successively into the 
hands of the Goths and Huns; and in 791 was, with the 
rest of Austria, attached by Charlemagne to his dominions 
The origin of the modern town is commonly ascribed t 
Henry the First, duke of Austria, who is said to have found. 
ed it in or about the year 1142. In 1241 it was taken by 
the emperor Frederick IL., and again, in 1297, by the em 
peror Rudolph, who bestowed it, with the duchy of Austr 
upon his son Albert, who became the founder of the arch. 
ducal, now the imperial family. It was vainly besieged bi) 
the Hungarians in 1477 ; but, eight years afterwards, it wa 
obliged to surrender to Matthias, king of Hungary and Bo 
hemia. It was besieged by the Turks in 1529, and again. 
in 1683; and was relieved, on the latter occasion, only b 
the arrival of a Polish army, under their king, Sobieski, w 
beat the Turks with great slaughter before the city, Ir: 
1805, it surrendered to the emperor Napoleon; and agais, 
in 1809, after a short resistance. Six miles east of the city 
is the island of Lobau, in the Danube, where the Frencl| 
were encamped for six weeks, in 1809; and opposite i 
near the north bank of the river, are the villages of Aspern| 
Essling, and Wagram, where were fought the desperat 
battles which decided the fate of the Austrian monarchy a 
that time. (c.H.) 

VIENNE, a department of the south-west division ¢} 
France, formed out of the ancient province of Upper Poito 
It extends in north latitude from 46° 8’, to 49° 9’, and ij 
longitude from 0° 7’ east, to 0° 58’ west. It is bounde: 
on the north by the departments of Mayence and Indre 
Loire, on the east by the Indre and Loire, on the sout} 
by Upper Vienne and Charente, and on the west by | 
two Sévres. The extent is 2640 square miles. 
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It is di 
vided into five arrondissements, thirty-one cantons, an | 
three hundred communes. It sends two deputies to th 
legislative chamber, and contained in 1836, 288,002 inhe} 
bitants. They all adhere to the Catholic church, excey| 
about 14,000 Calvinists, settled in and around Rouill 
The people adhere rigidly to their ancient manners a 
practices, and are reported to be enemies to all improv) 
ment, and to be careless, idle, and ignorant. ‘They at 
chiefly agriculturists, and live, as their ancestors lived, in 
state of great filth and destitution, on the half produce ( 
the land; the other half being delivered to the landloré 
who pay out of it the territorial imposts. / 

The surface of the department is an elevated plain, ut 
interrupted by any remarkable hills or valleys. In som 
parts it is sandy, in others clayey, but in all of tolerable f 
cundity, with the exception of about one-fourth, which | 
uncultivated heath land, but which might be made produ 
tive if capital could be found, and the ancient prejudices at 
customs were exchanged for the more modern usages. Mo 
of these neglected wastes are situated in the eastern divisic 
of the department, on the arrondissements of Chatelhera 
and Montmorillon. The principal river, the Vienne, pas* 
through the department, from north to south, about fit, 
six miles, and is the only one that is navigable, and ¢ 
only for a short distance, and with vessels of a small bu 
den. It receives in its course the water of numerous A 
rivers. The climate is in general mild and temperate , 
the north-west winds often bring early and sudden frost 
which occasionally do great. injury both to the corm i) 
and the vineyards. . y 

The product of corn is insufficient for the consumptio 
and potatoes, but especially chesnuts, are used as substitu , 
for grain. The quantity of wine produced is cau 
and some of it has the property of being improved by Xe 
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ne. ng for many years. Much of it is made into brandy. In 
ome years, 250,000 hogsheads of wine have been made. 
“he forests have been neglected, and now yield an insuffi- 
jent supply of fuel, especially as there is some demand for 
from the few iron works in the department. The cattle 
-e stated to be only 50,000 oxen, and 175,000 sheep; but 
sere ave numerous swine in proportion to the other ani- 
als, amounting to about 45,000. These are mostly sent 
x the supply of Nantz, Rochelle, and Rochefort. Suf- 
cient hemp and flax are grown to provide employment in 
sinning, and linen cloth for common use. The only manu- 
ctures besides iron already noticcd, are some paper, 
ithenware, leather, and coarse woollen goods, but barely 
ficient for the internal demand. [From the water com- 
unication being slight, and the roads in bad condition, 
ere is little commerce, and that consists of the export of 
ules, swine, walnuts, chesnuts, wine, brandy, and, in 
sars of extraordirtary productiveness, a little corn. 
Vienne, Urrer, a department in the north-west of 
rance, formed out of the Upper Limousin, and the dis- 
icts of La Marche and Poitou. It is situated in north la- 
cde between 45° 26’, and 46° 24', and in east longitude 
tween 0° 33/, and 1°41’. It is bounded on the north 
1 the departments of Vienne and of Indre, on the east by 
at of the Creuse, on the south by the Correze and the 
ordogne, and on the west by the Charente. It is 2165 
uare miles in extent, is divided into four arrondissements, 
id those into twenty-seven cantons, containing 198 com- 
unes or parishes. It contained in 1836 a population of 
‘33,011, all of whom adhere to the Catholic church. They 
‘e represented as indolent and uninstructed, but kind and 
aatitable, as penurious, and yet hospitable. The insti- 
tions for instruction are few and very ill conducted. The 
ceof the country consists of mountains, hills, deep chasms, 
ad narrow valleys, but presents no extensive plain. The 
ountains are of granite. The highest of them are in the 
uth part of the frontiers of the department of the Creuse 
‘id the Correze, and decline gradually in height towards 
e departments of the Charente and the Vienne. The 
veatest height of any of them does not exceed 3000 feet. 
he rivers, which amonnt to thirty-eight in number, are 
pid, and in their course have worn themselves deep beds 
| the granite or schistose hills. The principal are the 
ienne, 240 feet wide at Limoges, the Gartempe, the 
doer, the Venaise, the Graire, and the Issoire, none of 
“Aich are navigable. ‘There are some lakes, but none of 
‘eat extent. The climate is damp, cold, and highly va- 
“ible. The frost begins early, and ends late. The me- 
‘um heat of the year at Limoges is from eight to nine of 
caumur greater than in Paris, though it is three degrces 
juth of that city. The appropriation of the soil is, accor- 
‘ing to the “ Statistique de la France,” 554,266 hectares, 
ihich is divided nearly in the following order :—Ploughed 
ind, 248,599 hectares; water meadows, 93,960; upland 
(sture, 47,516; 9870 commons, 2969 vineyards, 33,563 
‘esnut wood, 39,580 forests, 4300 gardens, 14,480 sites 
‘| houses and roads, 2969 courses of rivers, dikes, and lakes, 
id 64,173 uncultivated heaths. Little alteration has 
‘Xen place in agriculture during the last two hundred 
‘ANS, except by the introduction of potatoes. As the na- 
‘1¢sspeak a patois something like the Provencal, they have 
*S means of becoming acquaintcd with the improve- 
fnts made in the other parts of France; and almost the 
hole is cultivated on the Metayer system. Frequent fal- 
WS are necessary, and with them very little wheat is 
sed 5 about the same quantity of buck wheat, and about 
| bt times as much tye. The oats, barley, and maize do 
“t together yield half as much grain as the wheat alone. 
Ze Most beneficial husbandry is the breeding of cattle : 
“© are sold for the markets in the large cities near it, 
| ‘ome even in Paris. The annual sale to other depart- 
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ments is about 10,000, and 15,000 oxen and cows. In the Vierlands 


department, there are about 600,000 sheep of small size, 


i 


and with coarse wool, but they are much annoyed by the Vigevano. 
wolves. One important product is the chesnut, of which “77-7” 


more than a million quintals are annually harvested. They 
are used as a substitute for bread by the inhabitants, but 
Some are sent to other districts. The forests have been 
much neglected, and now yield little timber for building, 
and but a scanty supply for fuel. 

There are mines of antimony, tin, and iron, but the pro- 
duct of them is inconsiderable. There are some valuable 
clays adapted for making porcelain. The manufactures are 
mostly of the domestic kind, such as that of spinning flax, 
and weaving it into linen. Some woollen and cotton goods 
are made in the city of Limoges, the capital of the de- 
partment. 

VIENNE, an arrondissement of the department of the 
Isére, in the south-east of France. It is 690 square miles 
in extent, is divided into ten cantons, distributed in 132 
communes, and contained 145,001 inhabitants in 1836. 
The chief city, bearing the same name, is built on the side 
of a hill on the left bank of the river Rhone, from which it 
rises like an amphitheatre. It consists of narrow and 
crooked streets, but has a fine promenade recently formed 
on the side of the stream. It has a cathedral of great 
beauty, several other churches, a museum, a theatre, and 
some extensive barracks. In 1836, it had a population of 
16,484 persons, chiefly occupied in making paper, linen 
goods, iron and copper ware. It is one of the most ancient 
cities of France, and the capital of the ancient Gauls; and 
various reliques of antiquity are from time to time disco- 
vered. 

VIERLANDS, four small islands in the river Elbe, a 
little above the city of Hamburg, and under the joint go- 
vernment of that city and of Liibec. The inhabitants are 
a colony of Dutch who came to these spots on a religious 
account, and who still retain their ancient language, reli- 
gion, dress, and manners. ‘They are, in fact, the market 
gardeners of the city of Hamburg, and supply its inhabi- 
tants with the best of culinary vegetables and fruits. The 
names of the islands are, Old Gamme, New Gamme, Kirk- 
warden, and Kosslacke. They form four parishes, and cun- 
tain a population of more than 7000 persons. 

VIERZON, a city of France, in the department of the 
Cher, and the arrondissement of Bourges. It stands at the 
point where the rivers Eure and Eber unite, and contained 
in 1836, 4706 inhabitants, employed in making hosiery, 
woollen goods, and leather. Lat.47.12. Long. 1. 58. E. 

VIGER, Frawcots, more generally known by the name 
of Franciscus Vigcrus, a learned Jesuit, was a native of 
Rouen, and died there in the year 1647. His treatise en- 
titled “De precipuis Greece Dictionis Idiotismis liber,” is 
said to have been originally published in 1632. The sub- 
sequent editions are very numerous, and some of them are 
enriched by the emendations and additions of Hoogeveen, 
Zeunius, and Hermann. An edition, including the annota- 
tions of all the three, has becn printed in our own country. 
Glasg. 1823, 8vo. In this improved form, the work pos- 
sesses great value. Viger published an edition of Euse- 
bius, “De Preparatione Evangelica,” accompanied with 
notes and a new Latin version. Paris. 1628, fol. a 

VIGEVANO, a province of the kingdom of Sardinia in 
Italy, in the principality of Piedmont, on the frontier to- 
wards Milan. It is a level and rich, though small district, 
producing wine, silk, and some rice. The capital is of the 
same name, is the seat of a bishop, and is situated about 
two miles from the river Tessin. It is surrounded with 
walls, has an old castle, and contains besides a beautiful 
cathedral, two parish churches, seven monasteries, and three 
nunneries, to each of which there is attached a church. 
The inhabitants are 15,200, very industriously occupied in 
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Vigilan- raising silk, and in making silk goods, especially stockings 
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and handkerchiefs. Lat. 45.18.54. Long. 8. 46. 56. E. 

VIGIL, in church history, is the eve or next day before 
any solemn feast; because then Christians were wont to 
watch, fast, and pray, in their churches. 

Vierts of Plants, a term under which botanists com- 
prehend the precise time of the day in which the flowers of 
different plants open, expand, and shut. 

VIGILANTIUS, the bold opponent of ecclesiastical 
corruptions in the fourth century, and the forerunner of 
those who have since testified for scriptural truth, and 
protested against certain errors of the ancient fathers. 
Others of the same, or of an earlier period, may have 
offered some occasional opposition to superstitious practices, 
as they crept into’the church; but Vigilantius openly 
denounced relic and saint worshippers as cénerarios et 
idololatras.1| He made an uncompromising attack upon 
the obligation to celibacy, the adoration of saints, prayers 
for the dead, the use of relics, and pilgrimages, and exposed 
their mischievous tendency, at the critical time when they 
were sanctioned by such eminent men as Ambrose, Chry- 
sostom, Jerom, and Augustin. He was one of those reso- 
lute inquirers, who dare to think for themselves, and who 
appear at intervals, after the lapse of centuries, to remind 
Christians that they are to abide by the rule of thought 
and action, which is laid down in the book of God’s reveal- 
ed will, and are not to be satisfied with any canon which 
cannot be examined by that standard. He may therefore 
have a place given to him in that noble phalanx, in which 
Claude of Turin, Valdo of Lyons, Luther, and Calvin, took 
their stand, for the defence of the pure gospel. 

Vigilantius was born about the year 360, at the foot of 
the Pyrenees, under the warm sun which fertilizes Aqui- 
taine, and in the midst of that majestic scenery which calls 
forth latent genius, and gives a tone of independent cha- 
racter to the native of the mountains. Calagorris,? now 
called Caséres, was his birth-place ; not Calagorris in Spain, 
but a village on the northern side of the Pyrenees, so named 
by a band of insurgents, who were driven by Pompey from 
the Spanish borders, and settled on the Gallic frontier.® 
The father of Vigilantius kept the Mansio,* or station at 
Calagorris, where travellers were supplied with post-horses 
and guides to conduct them through the passes; and this 
brought the young mountaineer under the notice of Sulpi- 
cius Severus, the historian, who took him into his service, 
and employed him in the management of his estate, and in 
the sale of the wines which it produced.’ For his good 
conduct in this situation, he was taken into the confidence 
of his patron, and lived with him more in the character of 
a friend than a dependent. There are some beautiful let- 
ters still extant, which passed between Sulpicius Severus 
and Paulinus of Nola, in which Vigilantius is mentioned 
in the warmest terms of affection ;& and no doubt he was 
indebted to ys familiar acquaintance with these two emi- 
nent persons for his first serious impressions. Had he not 
been a man of uncommon strength of mind, he would have 
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* Hieron. Opera. Epist. ad Ripar. 87, vol. iv. par. ii. p.278. edit. Paris. 1706. 


5 Pagi Crit. Hist. Chronol. vol. ii. p. 74. 

> Vaissette, Hist. Gen. du Languedog, i. 152. 
5 See especially Epist. Paulini ad Sulp. Sev. No. J. 
* One of them is thus described by Paulinus: 


Quin et contexto setis coopertus amictu,— 
Exesa assiduo compunxit acumine membra, 
Ut tereret tenuem vestis nimis aspera pellem, a 
Et cutis extentis stimulis adtacta paveret.”—Paulini Vita S. Martini, lib. 1 


° See Sulp. Sev. Dialogi de Virtutibus Martini. 
4 See the miracles of Martin and of the hermits 
Virtutibus Monachorum Orientalium. 


2 By Jerom, among others, who told him he must make an absolute renunciation of all he had, and voluntarily embrace 
It is in vain to defend the Christianity of the fourth century from the charge of fana 


poverty, if he wished to be perfect. 
See Epist. Hieron. ad Paul. 49. Opera iv. par. ii. p. 563. 


* Bergier, Hist. des Grands Chemins de l’Empire, liv. iv. c. ix. pp. 638, 646, 641. 
Tillemont, Memoires, xii. 193. 
Paulini Op. edit- Antv. 1622. 


of Egypt, described by Sulpicius, in his Liber de Vita Martini, 
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fallen into the same errors which clouded theirreligious yiewah, 
Happily and providentially, however, he was enabled +|; 
turn their example to advantage, even on points in whiche 
they were misguided, by avoiding the rocks on which they, 
split ; and he became a reformer where he might have bee 
a sceptic, or at least a scorner, with such extravagancie: 
before his eyes as they practised under the name of rej, 
gion. Sulpicius, in a season of great mental distress, wen, 
to Martin, bishop of Tours,’ for instruction and consolation | 
and it is probable that Vigilantius accompanied him on op 
or two of his visits to that gloomy ascetic, in 392 or 393| 
and witnessed some of those acts of austerity® and preten| 
sions to miraculous power,? which proved Martin to be a, 
impostor or a crazy fanatic, and opened the eyes of thi| 
young man to the true character of a system, which ture 
the head of his master, and made him the victim of a Spil 
ritual delusion. | 

Sulpicius devoted the whole of his immense property t 
the exercise of almsgiving and hospitality. His beautif,i 
villas at Primuliac and Elusone, near Tholouse, were madi 
the asylums of the mendicant and the wayfaring man. He 
built churches; he founded a monastery; he entertaine, 
strangers; he treated his domestics as if they were his neal} 
relations; and he lived in the practice of every Christiad| 
virtue.10 He watched, he prayed, he fasted. But this rl 
not enough. Wrought up to the highest pitch of religiow’ 
fever by Martin, and others of a disordered imagination, hi 
believed that his oblations of faith and piety would be un} 
acceptable to heaven, unless they were accompanied by th 
most rigid self-denial and self-infliction. But the more hi 
tormented himself, the more did fears, utterly inconsiste 
with the covenant of reconciliation and the pardon of sing| 
offered in the gospel, prey upon his heart and understand) 
ing. Vigilantius observed the melancholy and maddening| 
effects produced in the noble mind of his protector, ani| 
learnt to abominate the lessons which degraded “the Chris 
tian Sallust,” as Sulpicius was called, to the level of a credii} 
lous and extravagant narrator of false miracles. \ 

He likewise had opportunities of seeing how leaven ( 
the same kind worked in Paulinus of Nola, and how 
spoilt his Christianity. That illustrious and amiable sait 
(for saint he was, in spite of his religious mistakes), wa 
persuaded by the advocates!? of an ascetic rule of life, whic) 
was falsely called Christian perfection, to renounce the com | 
fort and privileges of wedlock, to live with his wife as 
with a sister, to desert his post of duty, to deny himse) 
the necessaries of life, to abandon the world, to practis| 
severities on his person, and to have recourse to supetst) 
tious observances, which reduced his body to a skeletot, 
and his mind to a state bordering on imbecility. | 

Vigilantius continued to pass his time in the society’ 
Sulpicius, in Aquitaine, or of Paulinus, in Campania, unt 
the year 394 or 395, and with them he had the best oppo 
tunities of cultivating sacred learning, and of discussing thet 
logical questions. But succeeding to considerable prope” 
on the death of his father, about that time, he resolved to tak 


2 Hieron. Opera, iv. par. ii. p. 282. 


7 Sulp. Sever. de Vita S. Mart. ¢. 26. 


10 Epist. Paulini ad Sulp. Sev. and Dislogi 
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gourney to the East for his mental improvement, and car- 
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words, to attempt to put down the same abuses which Vi- 
gilantius had exposed. 
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ria letter of introduction from Paulinus to J erom,? who 
ys then’ dwelling as a recluse in Palestinc. This intro- 
¢ction, which took place after he was in priest’s orders, 
ysaturning point in his life. The errors for which he 
nht have had some respect, in connection with such 
aatle acd humble servants of God as Sulpicius and Pau- 
Ls, (and never is error so dangerous as when recom- 
rnded by good and holy men), became disgusting in the 
sir and choleric monk of Bethlchem, whose learning gave 
ating to his acerbity. It was unendurable to be a spec- 
tor of Jerom’s spiritual pride, and to hear him revile 
ery body whose opinions were opposed to his own, while 
} professed to make the birth-place of the meek and lowly 
Jus his abode, in order that he might be the better able 
tkeep his body in subjection. Their disputes ran high, 
<1 Jerom, who began by speaking of Vigilantius as “ the 
ly presbyter,”” and “ Christian brother,” soon changed 
| opinion, and heaped every epithet upon him that was 
e expressive of contempt and resentment. He punned 
yn his name, and called him Dormitantius, and inveighed 
cuinst him as an ignorant pretender to learning.* “ ‘Tap- 
st,” “ madman,” “ monster,” ‘“ possessed of a devil,” 
‘ eretic,”> “Samaritan,” “ worse than a Jew;” these were 
sae of Jerom’s terms of rcproach applied to Vigilan- 
13; but we search in vain for any fair grounds of accusa- 
{n in justification of such language, which has been con- 
«nned by some of the best writers of the Romish church. 
}) charges of hetcrodoxy on the great doctrines of atone- 
rnt and justification, no imputation of doubtful faith on 
te doctrine of the Holy Trinity, are advanced against 
la. The sum and substance of Jerom’s indictment 
tounts to this, that Vigilantius denied the sanctity of 
rics; that he refused to worship and to burn lights at the 
tabs of the martyrs, and to invocate saints; that he dis- 
iproved of vows of celibacy, of pilgrimages, and of noc- 
‘nal watchings in cemeteries ;° that he doubted the pre- 
‘ice of departed spirits at the places wherc their bodies 
)re buried; that he questioned the tales of miracles said 
have been wrought at the sepulchres of the martyrs ; 
il that he protested against the imputed efficacy of 
Wyers either for or éo the dead.’ Unfortunately we have 
‘thing left but Jcrom’s account of the controversy; and 
‘gilantius only speaks for himself in the pages of his adver- 
"y, in some of which he is representcd precisely in the same 
‘nt, and almost in the samc words, as the early Christians 
)re by their pagan calumniators. Jerom hated Vigilan- 
'§ personally, because he had accused him of inclining to 
‘ne of the opinions of Origen. Fleury admits that Je- 
1 was too vehement in his controversy with Vigilan- 
j and Erasmus makes use of a stronger expression, 
‘tebacchatur convitiis.”® After making some stay in Pa- 
Sine and Egypt, Vigilantius rcturned to Gaul in 396 ;° 
on his way he visited a Christian community in the 
tian Alps, the ancestors, as we have reason to believe, 
‘the Valdenses, among whom he found persons entertain- 
1’ the same opinions as his own. This visit may have 
1 occasioned by a statement of Ambrose relating to the 
‘nions and practice of his mountain clergy. Claude, 
‘Hop of Turin, four hundred ycars afterwards, was said to 
Hive the sect of Vigilantius! in those parts; in other 
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During the eight years that followed, he officiated as 
priest in the diocese of Tholouse, not far from the Pyre- 
nees; but he does not seem to have been confined to the 
duties of his parish ;4 for we read of his making excursions 
into different parts of Gaul to collect books, to copy MSS., 
and to put himself into communication with bishops and 
clergy whose sentiments were similar to his own. Jerom’s 
invectives against those Gallic prelates!” who advocatcd 
the same cause as Vigilantius, and his reproof of Exupe- 
rius, bishop of Tholonse, for not silencing him “ with a rod 
of iron,”!4 prove that there was a strong attempt, at this time, 
to correct those superstitious practices of the church of the 
fonrth century, which Vigilantius denounced as having an 
idolatrous tendency. It is quite clear, that the Aquitaini- 
an clergy leant, for the most part, towards the opinions of 
Vigilantius, because nobody was found in southern Gaul 
to contradict him; and for that reason Jerom undertook 
to rebuke and refute him, at the request of Riparius and 
Desiderius. The influence of the Pyrenean presbyter was 
exercised in another way; he employed much of his time 
and his fortune in the transcription and circulation of copies 
of Scripture!# = 

The zeal of Vigilantius in his endeavour to check the pro- 
gress of corrupt innovation, was unremitting till the time of 
his death, which took place, it is supposed, during that terri- 
ble invasion of the barbarians, the Alans and Vandals, which 
desolated the south of Europe at the beginning of the fifth 
century. In 401 and 403, and again in 406, we find Jerome 
writing against him,!» and describing his persevcring efforts 
in the dissemination of his principles; but after that no more 
mention is made of him. The full benefit of his protests 
against antichristian novelties was not felt, either in his 
lifetime or in the ages that immediately followed. But he 
was one of those champions of the faith raised up in fulfil- 
ment of the promise, that the gospel of truth shall never 
be without a witness; and it was reserved for a happier 
era to establish the doctrines which he so faithfully main- 
tained. (pv. F.) 

VIGO, a sea-port of Spain, in the province of Galicia, 
more remarkable for the excellence of the bay on which 
it stands. Vigo bay is entirely enclosed with high moun- 
tainous land, broken by cultivated valleys, which form a 
pleasing landscape. It is entered by a long channel, in 
which there are from twenty-seven to thirty-two feet 
of water. The beach is clear, the holding ground good, 
and there a ship is well sheltered from the sea by the 
Bayona islands. The town is surrounded by an ancient 
wall, and is defended by a citadel. The harbour, though 
so well situated, is little frequented by any but coasting 
vessels. Vigo contains not more than 2500 inhabitants. It 
is remarkable as the place where a Spanish plate-fleet took 
refuge in the year 1702, and was attacked by a combined 
fleet of the British and Dutch ships, then at war with 
Spain. The victory was complete, but the Spaniards set 
fire to the richest of the treasure-ships, which were burnt 
and sunk. It was to this place that General Crawford led 
the light division of Sir John Moore’s army, on its retreat 
from Spain, and embarked it with despatch and without 
loss. The latitude is 42. 13.20. N. Long. 8. 33. 30. W. 
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| Hier. Op. iv. pars 2, p. 568. 
i Vigilantius was not named among the heretics enumerated by 
| See Epist. 37, and Adversus Vigilantium. 

rasmus, Argumenta Invectivze Hieron. vol. iii. p. 55. 


ih See 

| a adv. Vigil. 1v, 2. 282; and Epist. ad Vigil. 36. 
ler, Epist. ad Vigil. 36. 
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2 Hier. Op. iv. pars ii. p. 568. 
4 i pias Augustin, Theodoret, or Isidorus. 
See the confession of Jerom, that these nightly assemblies were productive of intemperance aud profligacy. 
Hier. Op. iv. pars ii. pp. 281-288, 


Pref. Tone Aur, advers. Her. Claudii, Bib. Patr. iv. 535. edit. Par. 1624. 


8 Ibid. p. 277. 4 Ibid. pp. 281, 282, 


9 Hieron. Op. iv. pars ii. p. 279. Epist. ad Rip, 37. 


13 Hier, Ep. 87. ad Ripar. Ibid. 
15 Vide Hier. Opera, vol. iv. pars ii. 
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VIJANAGRAM, a considerable town of Hindustan, in 
the Northern Arcons, twenty-five miles north by west from 
Vizapatam. Long. 83. 30. E. Lat. 18. 4. N. 

VILLAFRANCA, a small town in the delegation of 
Verona in Venetian Lombardy, with a population of 2000. 
It is nine miles distant from Verona. 

VILLAFRANCA, a town of Spain, in the province of Es- 
tremadura, distant from Madrid about 200 miles. It is a 
place of but littie importance, and has a population of about 
2500. 

VILLACH, a circle in the Austrian government of Lai- 
bach in Illyria. It is bounded on the north by the Upper 
Ens, on the east by Klaganfort, on the south by Laibach 
and Venice, and on the west by Tyrol. It extends over 
2200 square miles, and comprehends four cities, eleven 
market towns, and 1147 villages, with 112,980 inhabitants. 
It is mostly an alpine district, with lofty mountains covered 
with snow, but intermixed with valleys of great beauty and 
fertility, and several picturesque lakes and waterfalls. The 
chief occupation is mining, by which some little silver and 
less gold is obtained, but more considerable quantities of lead, 
copper, antimony, and quicksilver. There are also many va- 
luable quarries, yielding marbles of great beauty. The capi- 
tal is the city of the same name, on the river Drove. It is 
well built and strongly fortified, contains two churches, 360 
dwclling-houses, and 4820 inhabitants, who are chiefly em- 
ployed in converting the minerals into common utensils. 
Lat. 46. 35. Long. 13. 42. E. 

VILLAGE, an assemblage of houses inhabited chiefly 
by peasants and farmers, and having no market; a circum- 
stance by which it is distinguished from a town. The 
word is French, formed from the Latin vida, a country 
honse. 

VILLEFRANCHE, one of the arrondissements of the 
department of the Rhone, in the south of France, con- 
taining 5844 square miles, and divided into 9 cantons, 
127 communes, with 151,980 inhabitants in 1836. The 
capital is the city of the same name, situated on the river 
Morgon, near to the left bank of the Paone, in a most fer- 
tile district. In 1836 it contained 7553 inhabitants, who 
make cotton and woollen goods, and carry on a consider- 
able trade in wine, corn, cattle, and other agricultural pro- 
ductions. Long. 4. 38. E. Lat. 48. 59. N. 

VILLEFRANCHE, an arrondissement of the department 
of Avcyron in France, extending over 4934 square miles. 
It is divided into four cantons and forty-eight communes, 
having 81,130 inhabitants in 1836. The capital is the city 
of the same name, situated at the junction of the rivers Al- 
son and Aveyron. It is well built, and in 1836 contained 
8738 industrious inhabitants, occupied in making linen 
goods, paper, hats, copper ware, and other articles. Long. 
2.3. E. Lat. 41. 24. N. 

VILLENA, a city of Spain in the province of Murcia. 
It is situated on the north-east of the river Jumilla, in a 
bleak and mountainous country. Near it is a salt lake, 
two leagues in circumference, which supplies the neigh- 
bouring district with salt for culinary purposes. The whole 
of the surronnding country is studded with the remains of 
fortresses built by the Moors. From this elevated coun- 
try, the capital and other places on the coast draw their 
supplies of icc. The city contains fourteen streets, and 
8000 inhabitants. It is situated in Lat. 38. 36. N. 

VILLEIN, or Vinay, in our ancient customs, denotes a 
man of servile or base condition, viz. a bondman or servant. 

VILLENAGE, in Zaw. ‘The folk-land, or estates held 
in villenage, was a species of tenure neither strictly feudal, 
Norman, nor Saxon, but mixed and compounded of them 
all; and which also, on account of the heriots that usually 
attend it, may seem to have somewhat Danish in its com- 
position. Under the Saxon government, thcre were, as 
Sir William Temple speaks, a sort of people in a condition 
of downright servitude, used and employed in the most ser- 
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vile works, and belonging, both they, their children all 
effects, to the lord of the soil, like the rest of the cattle 
stock upon it. ‘These seem to have becn those who hd 
what was called the folk-land, from which they were # 
moveable at the lord’s pleasure. On the arrival of «| 
Normans, it secms not improbable that they who wa 
strangers to any other than a feudal state, might give soj| 
measure of enfranchisement to such wretched person: 
fell to their share, by admitting them, as well as others 
the oath of fealty, which conferred a right of protecti 
and raised the tenant to a kind of state superior to do i 
right slavery, but inferior to every other condition, Ti 
they called vidlenage, and the tenants villeins. 

These villeins, belonging principally to lords of mand 
were either villeins regardant, that is, annexed to the 
nor or land; or clse they were in gross, or at large, that, 
annexed to the person of the lord, and transferable by de 
from one owner to anothcr. They could not leave th) 
lord without his permission ; but if they ran away, or wil 
purloined from him, might be claimed and recovered 
action, like beasts or other chattels. They held inde 
small portions of land by way of sustaining themselves a 
families, but it was at the mere will of the lord, who mis 
dispossess them whenever he pleased; and it was ul 
villein services, that is, to carry out dung, to hedge : 
ditch the lord’s demesnes, and any other the meanest | 
fices; and their services were not only base, but uncer 
both as to their time and quantity. A villein could |) 
quire no property either in lands or goods; if he purcl 
ed either, the lord might seize them to his own use, 
less he contrived to dispose of them again before the |¢ 
had seized them, for the lord had then lost his opportuni 

In many places a fine was also payable to the lor! 
the villein presumed to marry his daughter to any «| 
without leave from the lord ; and by the common law, 
lord might also bring an action against the husband for ( 
mages in thus purloining his property ; for the childrey 
villeins were also in thc same state of bondage with th] 
parents; whence they were called in Latin nati, wil] 
gave rise to the female appellation of a villein, who yj 
called a neife. In case of a marriage between a freen} 
and a neife, or a villein and a free woman, the issue folld} 
ed the condition of the father, being free if he was fr) 
and a villein if he was villein, contrary to the maxim} 
the civil law, partus sequitur ventrem. But no bast | 
could be born a villein, because by another maxim of 
law, he is nudlius filius ; and as he can gain nothing) 
inheritance, it were hard that he shonld Jose his natu! 
freedom by it. The law however protected the persons 
villeins against atrocious injuries of the lord; for he my 
not kill or maim his villein, although he might beat li 
with impunity. ‘ 

Villeins might be enfranchised by mianumission. 
process of time they gained considerable ground on th 
lords ; and in particular they strengthened the tenure) 
their estates to that degree, that they came to have th 
an interest in many places fully as good, in others bet 
than their lords. For the good-nature and benevolence 
many lords of manors having, time ont of mind, permit 
their villeins and their children to enjoy tlieir possessi 
without interruption, in a regular course of descent 
common law, of which custom is the life, now gave th 
title to prescribe against their lords; and, on performal 
of the same services, to hold their lands in spite of any 
termination of the lord’s will. For though in general tt | 
are still said to hold their estates at the will of the! | 
yet it is such a will as is agreeable to the custom ot | 
manor; which customs are preserved and evidences byt 
rolls of the several courts-baron in which they are enter 
or kept on foot by the constant immemorial usage 0 © 
several manors in which the lands lie. And as such i" 
ants had nothing to show for their estates Dut those ¢ 
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avoms, and admissions in pursuance of them, entered on 1,590,779, or 1.26, 10s. 
igen ese rolls, or the copies of such entries witnessed by the 
‘eward, they now began to be called tenants by copy of 
kent, yur¢ roll, and their tenure itself a copyhold. 
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7d.each. The amount of exports Vincent, 
in 1836 was, 21,694,512 lbs. of sugar, 242,637 gallons of St. 
rum, and 394,830 gallons of molasses. ‘The total value of "= 
the exports was, L.349,480, and the imports for the same 


VILLENEUVE D’ AGEN, an arrondissement of the 
‘epartment of the Lot and the Garonne, in France, ex- 
mds over 560 square miles, and is divided into six can- 
ms, with eighty-six communes, which contained in 1836 
5,961 inhabitants. The capital is a city of the same name 
n the river Lot, with a population of 11,222 in 1836. 

VILLIERS, Grorcr, duke of Buckingham, was the 
urd son of Sir George Villiers. He was born at Brookes- 
y in Leicestershire, August 20, 1582. His handsome 
arson and pleasing manners gained him the favour of 
apes I, who, in 1615, created him a knight, with a 
ansion of L.1000 a-year. From this time, his promotion 
as rapid, and his influence with King James unbounded ; 
ter whose death, he continued as great a favourite with 
)s son. But for his transactions, which are matter of his- 
ry, we refer to the article Brrrarn. He was assassinated 
fe nett by one Fenton, August 23, 1628. 

' Vituters, GrorGe. second duke of Buckingham of that 
mily, son of the preccding, was born at Westminster, Ja- 
ary 30, 1627. During the civil wars, he served in the royal 
“my under Prince Rupert. After the death of Charles L, 
L attached himself to his son, and at the restoration was 
‘ade master of the horse, and was one of those confidential 
inisters of the king who were designated the Cabal. His 
ablic conduct was unprincipled and capricious, and his pri- 
ite life notorious for profligacy and crime. He died April 

j, 1688, justly neglected and despised. See Brrrary. 

VIMIERO, a small town of the province of Alentejo, 
_ the kingdom of Portugal. It stands on a mountain, and 
potains 430 honses, with about 1800 inhabitants, and is 
‘aly remarkable as the scene of one of that series of vic- 
ities gained by the duke of Wellington during the penin- 
lar war. 

VINA or Bry, a singular musical instrument of India, of 
‘e lute kind. Mersenne describes and gives a repre- 
‘Mntation of it in the twenty-first proposition of the second 
pok of his Harmonics. It is minutely described in the 
{siatic Researches. 
| VINCATGHERRY, a town of Hindostan, in the Mysore 
‘jjah’s territories. It is built on a rising ground, and con- 
‘sts of several inclosures surrounded by walls of stone, and 
jnked with towers and bastions, which rise higher and 
2 towards the central inclosure, in which stood the 


jah’s dwelling. It is distant 120 miles west from Madras. 
pig. 78. 38. EK. Lat. 13. 2. N. 
YINCENT, ST, one of the windward West India islands, 
situate in 13° N. Lat. and 61° W. Long. It is seven- 
jen miles long frora north to south, and ten miles broad. 
eng discovered by Columbus on the 22d January (1498), 
i atch is St Vincent’s day in the Spanish calendar, he named 
after thatsaint. It was then inhabited by a warlike race of 
| ribs. The first settlement of Europeans was made by 
body of adventurers from Martinique in 1719: It was 
ng 4 neutral island, but, in 1762, it was taken possession 
| by the English, and ceded to them by the treaty of Paris 
the following year. At the instance of some rapacious 
nters, the English engaged in an unjust war against the 
tibees who inhabited the windward side of the island, 
' who were forced to consent to a peace, and to cede a 
fee tractof valuable landtothe crown. The consequence 
* this was, that in 1779 they greatly contributed to the 
“duction of the island when attacked by the French. It 
. however restored to England at the peace of 1783, 
lh. has, Since that time, continued in the possession of 
- Bong! The population amounted in 1831, to 27,122, of 
4 . 1,301 were whites. The number of registered slaves 
tl the Ist of August 1834, was 22,266; and the amount of 
ppensation paid out of the parliamentary grant was, 


year, L.155,522. The island has a local Icgislature, con- 
sisting of the lieutenant-governor, a council of twelve mem- 
bers appointed by the crown, and an assembly of nineteen 
members elected by frecholders of ten acres of land, or of a 
house of the yearly value of L.20 in the town, or of L.100 
in the conntry. 

Vincent, Gur or St, a large inlet in the south coast 
of New Holland, extending eastward about forty-five miles, 
and sixty miles farther in a northern direction. At its mouth 
it is not more than nine miles broad, but afterwards widens 
to more. than double the breadth. 

VINCENT, Joun Jervis, Eart or ST, a distinguished 
naval officer, was born at Meaford, in Staffordshire, on the Sth 
of January 1734, old style. His father, Lwynfen Jervis, Esq., 
was counsel and solicitor to the admiralty, and treasurer of 
Greenwich Hospital. Young Jervis was destined for the 
law, but having contracted a dislike to that profession, and 
a strong predilection for the sea, he ran away from school, 
and expressed his determination to be a sailor. He was 
therefore placed under Commodore Townsend, who was 
at that time going out in the Gloucester as commander-in- 
chief to Jamaica. This was in the year 1748. In 1754 
he was made a lieutenant out of the Prince into the Royal 
Anne; and in the year 1759 he distinguished himself very 
much at the siege and capture of Quebec, when General 
Wolfe was killed. He was in consequence promoted by 
Sir Charles Saunders, the commander-in-chief, to the rank 
of commander into the Porcupine sloop of war. In the 
following year he was made a post-captain. He command- 
ed the Foudroyant in July 1788, when the memorable 
rencontre took place between Admiral Keppel and Count 
d’Orvilliers, and bore a very distinguished part in that ac- 
tion. In 1782, Captain Jervis fell in off Brest harbour 
with the French ship Pegase, of seventy-four, guns and 
700 men, and took her after an engagement which lasted 
three-quarters of an hour. The Pegase had eighty men 
killed and wounded, while Captain Jervis and four men 
only were wounded on board the Foudroyant. In conse- 
quence of this action, which at once raised his renown to 
the highest pitch, he was created a knight companion of 
the Bath. In 1784 he was elected member of parliainent 
for Launceston, and he afterwards sat for North Yarmonth. 
In 1787 he was advanced to the rank of rear-admiral of the 
blue, in 1793 to that of vice-admiral, and in 1795 he be- 
came admiral. 

In November 1793 an expedition was fitted out to at- 
tack the French Carribee islands, and Sir Charles Grey and 
Sir John Jervis were nominated respectively to command 
the land and sea forces to be employed on the occasion. 
The expedition was at first completely successful, and 
Martinique, St Lucia, and Guadaloupe, were surrendered 
to the British arms. ‘The French however succeeded in 
retaking Guadaloupe, and the rainy season and the yellow 
fever frustrated all the efforts of the British to regain pos- 
session of it. In 1795, on the resignation of Admiral 
Hood, Jervis was appointed to the command of the British 
fleet in the Mediterranean, and was employed in blockad- 
ing the French fleet in Toulon, and protecting our trade 
in the Levant, a service which he performed with consum- 
mate skill and success. 

In 1797 Admiral Jervis, with only fifteen ships of the 
line, gained his celebrated vietory over the Spanish fleet, 
consisting of twenty-seven ships of the line. The engage- 
ment, which took place off Cape St Vincent, on the 14th 
of February, lasted about ten hours. The Spaniards were 
completely defeated, and four sail of the line, two of 112, 
one of 84, and one of 74 guns, were taken. The thanks 
of both houses of Parliament were voted to the fleet, and 
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Vincent, the commander-in-chief was created a peer, by the title of 


St. 


Earl of St Vincent. This victory was much more important 


=" in its consequences than might be supposed from the mere 


numerical loss which it caused to the enemy. It paralyzed 
the power of Spain, gave encouragement to our allies, and 
added fresh vigour to the efforts of the government in pro- 
secuting the war. The battle of Cape St Vincent was fol- 
lowed by the mutiny of the British fleet at Spithead ; and 
in the month of May and June following its effects were 
felt in the fleet which was cruizing before Cadiz under the 
command of Lord St Vincent. But the ringleaders were 
executed, and the muitiny speedily repressed by the resolute 
and determined conduct of the commander-in-chief, with a 
combination of humanity and ingenuity eminently charac- 
teristic of the man: he contrived to make one execution 
produce the effect of many, by ordering it on an unusual 
day, Sunday morning. It was the practice to dispatch mu- 
tinous vessels to serve under his orders; and by his mas- 
terly operations of combined mercy and justice, he soon 
reduced them to order, restoring discipline by such ex- 
amples as should be most striking, without being more nu- 
merous than absolute necessity required. In June 1799 
he resigned the command of the fleet, in consequence of 
ill health, and returned to England in the month of Au- 
gust following. On the resignation of Lord Bridport, and 
his final retirement from active service, he was appoint- 
ed to the command of the Channel fleet, and in the 
spring of 1800 hoisted his flag in the Ville de Paris. In 
the following year, on the formation of the Addington 
ministry, he was made first lord of the admiralty, and in 
that important office the great capacity for business with 
which he was endowed by nature shone forth in all its 
lustre. He instituted the celebrated Commission of Na- 
val Inquiry, which not only led to numberless discoveries 
of abuse and extravagance, but laid the foundation of a 
system of economical administration, which has since been 
extended from the navy to all the departments of the 
state. The extent of corruption brought to light by the 
Commissioners of Naval Inquiry almost exceeds belief. 
From the dockyard only the government was plundered at 
the rate of a million sterling annually, and the same nefa- 
rious practices prevailed in all the other departments. 
Lord St Vincent grappled boldly with these monstrous and 
deep-rooted abuses, and by his unsparing rigour, inflexible 
honesty, and resistless energy, succeeded in putting them 
down. “ It is impossible,” says Lord Brougham, “ to cal- 
culate what would have been the saving effected to the re- 
venues of this country, had Lord St Vincent presided over 
any great department of national affairs from the beginning 
of the war, instead of coming to our assistance after its 
close.” The resignation of Mr Addington in 1804 put an 
end to the naval administration of St Vincent, as first 
lord of the admiralty; but the exigencies of the state caus- 
ed him in 1806 to be called from his well-earned retire- 
ment, and from the enjoyment of his domestic comforts, at 
the age of seventy-two, to take the command of the Chan- 
nel fleet. Ee was at the head of the expedition, and the 
commission sent to the court of Portugal in 1806; and his 
conduct in that delicate and important affair displayed great 
talents and address. In the spring of 1807, advanced age 
and impaired health compelled him finally to resign his 
command. The remainder of his life was spent in retire- 
ment at his beautiful seat of Rochetts, where he died on the 
14th of March 1823, in the eighty-eighth year of his age. 
The character of Lord St Vincent presented an admirable 
union of the brightest qualities which can adorn both civil 
and military life. As a statesman, he was distinguished for 
his sagacity and foresight, and the profoundness of his 
views. He was a steady and consistent supporter of liberal 
principles, ever preferring the side of humanity and free- 
dom. He was not more distinguished for his great talents 


VIN | 
than for his magnanimity and complete freedom from eye 
feeling of jealousy or envy. And it has been justly said i 7 
one who knew him well, that “all good officers, aj] md | 
employed under him, whether in civil or military seryiche 

spoke of him as they felt, with admiration of his genius aj 
proaching to enthusiasm.” (Captain Brenton’s Life | 
Earl St Vincent. Lord Brougham’s Statesmen of tl! 
Times of George ITI.) B. a. 
VINCI, Lzonarpo pa, an illustrious Italian paint 
descended from a noble Tuscan family, was born in { 
castle of Vinci near Florence, in 1445. He was plac 
under Andrea Verochia, a celebrated painter in that cit 
but soon surpassed him and all his predecessors so myc 
as to be reputed the master of the third or golden age 
modern painting. But his studies were far from rental 
ing here: no man’s genius was more universal ; he apply 
himself to arts, to literature, and to the accomplishmer 
of the body; and he excelled in every thing which he 4 
tempted. Lewis Sforza, duke of Milan, prevailed on him| 
! 


be director of the academy for architecture which he had jr 
established, where Leonardo soon banished all the Got 
fashions, and reduced every thing to the happy simplici 
of the Greek and Roman style. By the duke’s order 
constructed the famous aqueduct that supplies the ¢ 
of Milan with water: this canal goes by the name of i 
tesuna, being above 200 miles in length, and condu 
the water of the river Adda to the walls of the city. 
1479, he was desired to construct some new device for t) 
entertainment of Louis XII. of France, who was then| 
make his entrance into Milan. Leonardo accordingly mal 
a very curious automaton in the form of a lion, whi 
marched out to meet the king, reared up on its hinder lé 
before him, and opening its breast, displayed an escutche | 
with fleurs-de-lis quartered on it. The disorders of Loi 
bardy, with the misfortunes of his patrons the Sforzi, obli 
ing Leonardo to quit Milan, he retired to Florence, whe 
he flourished under the Medici. Here he raised the en| 
of Michael Angelo, who was his contemporary; and 
phael, from the study of his works, acquired his best ma 
ner of designing. At length, on the invitation of Francis) 
he removed to France, when above seventy years of d 
where the journey and change of climate threw him 1 
his last sickness: he languished for some months at Fo, 
tainbleau, where the king came frequently to see him; ai 
one day rising up in his bed to acknowledge the hond 
done him, he fainted, and Francis supporting him, Le} 
nardo died in his arms. His death happened in 104) 
Some of his paintings are to be seen in England and oth) 
countries, but the greatest part of them are at Floren) 
and in France. He composed a great number of discoutt 
on curious subjects; but with the exception of his treat, 
on the Art of Painting, none of them has been publishet 
VINCULUM, in algebra, a character in form of a li 
or stroke drawn over a factor, divisor, or dividend, wi 
compounded of several letters or quantities, to conn 
them, and shews that they are to be multiplied or divid 
&c. together by the other term. 
Thus dx a-+-b—e shows that d is to be multiplied 1 
a+b—e. md 
VINDHYA MOUNTAINS, a chain of hills in Hl 
dustan which passes through Bahar and Benares, and 5 
tinues through the provinces of Allahabad and Malw. 
along the north side of the Nerbuddah. They are inl 
bited by Bheels, and other predatory tribes. . 
VINEGAR, Acertoum, an agreeable acid, prepared fr 
wine, cider, beer, and other liquors; of considerable a 
both as a medicine and a sauce. The word is Frem 
vinaigre; formed from vin, wine, and azgre, sour. 
VINGORLA, a town of Hindustan, belonging 1 | 
rajah of Colapoor, on the sea-coast of the province 0! 0% 
poor. Long. 73. 22. E. Lat. 15. 54. N. 
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VIOLA. See Borany. 
‘Viova, or Tenor VIOLIN. A bow-instrument of the 
slin kind, intermediate in size and pitch between the 
blin and the violoneello. It has four strings, of whieh 
e third and fourth are eovered with silvered copper wire. 
‘igtuned C, G, D, A, reckoning upwards, and is an oetave 
sher in pitch than the violoncello, and a fifth lower than 
e violin. See artiele Music. 
Vioua, or ALTo VroLA, an instrument of the violin 
ad, larger than an ordinary violin, and furnished with four 
t strings, the third and fourth of these being eovered with 
ver-plated copper wire. It originated from the viola di 
accio, one of the aneient set of viols used in coneerts. 
ye English eall it the tcnor-violin, or simply the tenor. 
; name of alto-viola is derived from its music being writ- 
in the alto-elef on the third line of the stave. It is 
ned C, G, D, A, an oetave above the violoncello. For its 
mpass, and use in orehestra, &e., see Mustc. 
Vota D’AMORE, an instrument no longer in use, but of 
lich the tone and effeet are said to have been very sweet 
'd singular. It was played with a bow, and scems to 
ve varied in the number of its strings and in its tuning. 
‘ne species of it is deseribed as having five gut strings, 
.d five metal wires tuned in unison with the strings, but 
ussing under the finger-board and bridge, and thus vibrat- 
g only as open wires, to arpeggios or harmonics, &e., play- 
[upon the open gut strings. The principle of this instru- 
‘ent seems to have been revived in the eonstruetion of 
'me recent musieal instruments. 

Viota DI GAMBA, a musical instrument no longer in 
‘e, but which was the immediate predecessor of the violon- 
llo, A clever musieian, C. I’. Abel, in the last eentury, 
rew away his fine talents upon this nasal and ungrateful 
‘strument. A good viola di gamba affords exeellent wood 
vaterials for making a fine tenor-violin. 

VIOLIN, a bow-instrument of considerable compass, 
'd great powers of expression and execution. Its origin 
obscure. The best violins are those of the old Cremona 
akers, Jerome, Anthony, and Nieholas Amati, and Stra- 
warius and Guarnerius, and I’. and T. and G. B. Rug- 
pro. Next in quality arc those of Jaeob Steiner, and of 
je two Klotz, father and son, Tyrolese makers. The dif- 
‘yence between the tone of the Cremona violins and the 
jrolese has been eompared to the difference between the 
‘ne of a flute and a clarinet. The violin has four strings, 
ined G, D, A, E, reekoning upwards. The lowest string 
covered with fine silvered copper wire. Some persons 
ve med silver, or even gold wire, which does not eor- 
de like the copper. Gross impositions are often prae- 
ied by unprineipled dealers in pseudo-Cremona violins. 
}ke copies of old pietures, they deecive many purehascrs. 
‘jany of the finest violins of the old makcrs have been destroy- 
| by ignorant repairers, or by capricious alterations made 
\the desire of ignorant amateurs. Sce artiele Mustc. 
[NIOLONCELLO, a powerful and expressive bow- 
Strument of the violin family. It has four strings, the 
id and fourth of which are covered with silvered copper 
‘te. It is tuned C, G, D, A, reckoning upwards, and is an 
itave lower than the viola. Passages of rapid exceution 
| hot suit this instrument, cspeeially on the third and 
tr strings. The best violoncellos are those of the old 
Hl lian and Tyrolese makers. (See artiele Music.) 
\VIOLONE, Conrra-Basso, or Dovsir-Bass, the 
{gest instrument of the violin kind. The best are of 
plan make. See article Music. 

| SIQUE, or Vicu, a city of Spain, in the provinee of 
ialni, It is situated on the river Tcr, above Gerona. 
© country around, though not naturally fertile, is render- 


jpproduetive by high eultivation. The most eonsiderable 
Le i printing calieos are within this distriet, and there 


n the city eonsiderable manufactories of eotton. The 
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hills around it have mines of topazes, amethysts, and co- Virago 


loured crystals, which are worked into ornamental jewellery 
by the jewellers of Barcelona, and form part of its traffic. 
Vique is the seat of a bishop, and has a splendid cathedral, 
with several other churches and scveral convents. It is si- 
tuated in Lat. 41° 47’, and eontains several monasteries, and 
8400 inhabitants. 

VIRAGO, a woman of extraordinary stature and cou- 
rage, who has the mien and air of a man, and performs the 
aetions and exereises of men. 

VIRAGNE, a town and mud fort of Hindustan, provinee 
of Aurungabad, in the Nizam’s territories, 100 miles south- 
east from Ahmednuggur. Long. 76.15. E. Lat.18.11.N. 

VIRANCHIPURA, an open town of Hindustan, in 
the Carnatic distriet of Vellore, situated on the south shore 
of the Palur river. It was formerly a large place, and pos- 
ssessed many publie buildings; but suffered severely during 
the war with Hyder. Long. 79.5. E. Lat. 12.56. N. 

VIRAPELLE, a town on the Malabar eoast, in the dis- 
trict of Cochin, five miles north from the town of Coehin. 
It is the residence of the apostolie viear of the Roman Catho- 
lie Christians, who superintends sixty-four churehes. There 
are besides forty-five governed by the arehbishop of Craga- 
none, and also the large dioceses under the bishop of Coehin 
and Quiton, whose churehes extend to Cape Comorin. 
Here is a convent of barefooted Carmelites, besides other 
Catholic seminaries. Long. 76.10. E. Lat. 10. N. 

VIRE, an arrondissement of the department of Calvados, 
in France. It extends over 3734 square miles, and eom- 
prehends six cantons, which are divided into 97 eommunes, 
containing 89,450 inhabitants in 1836. The capital is the 
city of the same name, a manufaeturing plaee of great aeti- 
vity, eontaining 7339 inhabitants, who make annually 
24,000 pieees of eloth, said to amount in value to 3,840,000 
franes. It stands on the river Vire, and in the neighbonr- 
hood much cider is made, and some of it distilled to mix 
with brandy. It was the birth-place of the eelebrated na- 
turalist Du Hamel. Lat. 48. 50. 16. Long. 1. 0. 0. W. 

VIRGIL. Of the personal history of Publius Vir- 
gilius Maro, the greatest of Latin poets, little is known 
with eertainty. The prineipal authority on which his bio- 
graphy rests, is a life usually attributed to Tiberius Clau- 
dius Donatus, a grammarian who flourished in the fifth 
century of the Christian era. Its authenticity, however, is 
very questionable; and, at all events, it is so mueh disfi- 
gured by intcrpolations, that it is difficult to extraet from 
it such faets as may be implieitly relied on. To this sus- 
picious document we have to add a few seanty allusions by 
the poet’s contemporaries, and the scattered remarks of an- 
cient seholiasts and grammarians. 

By all accounts, the parentage of Virgil is represented 
as exceedingly humble. Donatus informs us, that, accord- 
ing to some authorities, his father was originally a potter, 
but according to others, and those the more numerous, the 
hired servant of a travelling merehant, to whom he reeom- 
mendcd himself by his faithful serviees, and who gave him 
his daughter Maia in marriage. By his father-in-law he 
was entrusted with the charge of a small farm in the vicinity 
of Mantua, which hc ultimately seems to have inherited, and 
which probably constituted the poet’s patrimony. What- 
ever may have been the original condition of his father, 
it is gratifying to find this testimony to his moral worth, and 
to be assured that he was capable of appreciating, and pos- 
sessed the means, as well as the desire, of eultivating the 
rising genius of his illustrious offspring. In this respect, 
Virgil was equally fortunate with Horace, whose father, al- 
though possessed but of moderate fortune, plaecd him un- 
der the ablest masters at Rome, along with the sons of 
knights and senators. 

Virgil was born at Andes, now ealled Pietola, a village 
about three miles distant from Mantua, in the year of Rome 
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trated more deeply than any other writer; and his dictio 
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om’ Crassus. He was thus seven years older than Augustus, 
and five years olderthan Horace. He commenced his studies 
at Cremona, where he remained till he assumed the toga 
virilis. This he did on entering his sixteenth year, on the 
very day, according to some accounts, on which Lucretius 
died; thus transmitting, without interruption, and with in- 
creasing splendour, the intellectual inheritance of Roman 
genius. 

Virgil now proceeded to Milan, and from thence, after a 
short stay, to Naples. Here he devoted himself to study 
with intense application, and laid the foundation of that 
varied learning, for which he was no less remarkable than 
for poetical genius. To the language and literature of 
Greece he applied himself with peculiar ardour ; and, 
in this department, enjoyed the instructions of Parthenius 
Nicenus, an author of some reputation. But literature 
alone, however varied and attractive, could not satisfy the 
inquisitive and capacious mind of Virgil. He strove also to 
penetrate the depths of philosophy and science; and medi- 
cine and mathematics continued to be favourite subjects of 
pursuit with him through life. Along withhis friend Varius, 
he studied the system of Epicurus, under Syro, a distinguish- 
ed teacher of that sect, and the intimate friend of Cicero. 
Traces of this early discipline are perceptible in his works; 
although by some he is represented as an academic, and 
as preferring the sentiments of Plato to those of all other 
philosophers. ‘To some tradition of his addiction to science, 
to the revelations contained in the sixth book of the Aineid, 
and to the magic spells described in the eighth Eclogue, 
Virgil probably owes his reputation as a wizard, the cha- 
racter in which he principally figures during the middle 
ages. 

Donatus carries Virgil from Naples to Rome, and there 
makes him the subject of several fabulous stories, which it 
would be idle to repeat. The probability is that he did 
not visit Rome at this time, but having finished his 
studies at Naples, returned directly to his paternal abode; 
where he continued to reside till his fame as a poet had 
begun to attract public notice. 

Much uncertainty prevails respecting the early pro- 
ductions of his muse. ‘That the Eclogues were not the 
first offspring of his genius, we have sufficient testimony; 
but the genuineness of the minor poems, which usually pass 
under his name, may well be questioned. The most pro- 
bable conclusion is, that they are either entirely spurious, 
or so much disfigured by interpolators as to leave few traces 
of their original form. Donatus enumerates the following 
as youthful productions of Virgil: Catalecton, Moretum, 
Priapeia, Epigrammata, Dire, Culex, and, while he ad- 
mits that doubts existed respecting its authorship, Ztna. 
He is also said to have undertaken a poetical work on the 
early wars of Rome, but to have been deterred from the 
prosecution of his design, by the rugged and inharmonious 
structure of the ancient Italian names. To this attempt the 
poet probably alludes in the sixth Eclogue, where he re- 
presents himself as having prematurely undertaken a work 
beyond his strength. But whatever may have been the 
early essays of Virgil, there can be no doubt that he con- 
tinued sedulously to cultivate those talents with which he 
was so richly endowed; and to peruse with intense ad- 
miration and delight those masterpicces of Grecian ge- 
nius, which it was his great ambition to rival and excel. 
Nor was he inattentive to the literature of his own coun- 
try; which however presented a comparatively limited 
field for the poetieal student. Yet the works of Ennius, 
Plautus, Terence, Catullus, and above all, Lucretius, con- 
tained a rich poetical mine, from which much precious ore 
might be extracted, and to which, it is manifest, he did not 
scruple freely to resort. Into the genius, structure, and 
capabilities of his native tongue, he appears to have pene- 


became the standard to which succeeding poets yielded Vi 
implicit, perhaps a slavish obedience. What Cicero effect! _ 
ed for prose, Virgil effected for poetry. Few literary phenc| 
mena, perhaps, are more remarkable, than the mastery ~ 
the Latin language, which even his earliest productions gi 
play. In the works of preceding writers may be foun) 


many detached passages scarcely to be surpassed; put # 
uniformly-sustained beauty and propriety of diction, 4 
Mantuan bard leaves all his predecessors, as well as succg 
sors, at an immeasurable distance. 

Virgil is usually represented as having undertaken ¢ 
composition of his Eclogues at the suggestion of C, As 
nius Pollio, a nobleman who was not more distinguish 
as a commander, than as a cultivator and patron of |e, 
ters. On the formation of the second triumvirate, 4. .7}/ 
Pollio was entrusted by Antony, whose interests he ha! 
espoused, with the command of Gallia Transpadana, j 
which district the patrimony of Virgil lay. The rising 
lents of the youthful poet early attracted his notice, and |! 
continued to extend to him his patronage and protection { 
long as he remained in the command of the province. TH 
services thus gencrously and seasonably rendered to geniu| 
were amply rewarded; and the name of Pollio will for ey 
continue associated with some of the poet’s noblest strain, 

The date and order of composition of the Eclogues ha 
been matter of dispute among critics. By some they ai 
supposed to have been written in the order in which the 
now stand in the printed editions, and, it is believed, ing 
the manuscripts of Virgil’s works; by others, the secon} 
third, fifth, and sixth are thought to have preceded the firs 
The determination of the question is of little importanc) 
and our present limits forbid discussion. The subject | 
the first Eclogue sufficiently indicates the date of its con 
position. After the battle of Philippi, a. v. 712, August 
in fulfilment of a promise which had been previous) 
given to the army, made a large division of lands ano 
the veteran soldiers. Cremona having espoused the cau 
of Brutus, was among the first to suffer on the present oj 
casion. Its territory was assigned to the soldiers; but ) 
proving of sufficient extent, the deficiency was suppli 
from the neighbouring district of Mantua. Virgil was thi 
involved in the general calamity, and driven with violent 
from his humble patrimony. About this time, however, | 
appears to have renewed his acquaintance and friendsh 
with Alphenus Varus, who had been his fellow-student || 
Naples, and who now discharged some important publ 
function in the poet’s district. Under his protection, tt 
supposed, Virgil repaired to Rome, and by personal app 
cation obtained from Augustus the restoration of his 1 
To record his gratitude for this signal favour, he compos 
the first Eclogue, which, in the person of Melibeeus, p! 
sents a vivid picture of the distress and misery by whit 
he was surrounded; while in that of Tityrus, he eulogis 
in glowing strains, and honours as a god, the youth to who 
he owed his own more fortunate lot. It appears, howevs) 
that he experienced no slight difficulty in recovering © 
farm, notwithstanding the order of Augustus; and that, ( | 
one occasion, when pursued by the tribune Arnus, whohi 
taken forcible possession of it, he saved his life byswimmi 
across the Mincius. To these fresh disasters he 1s supp‘) 
ed toallude in the ninth Eclogue. Besides Augustus © 
persons chiefly celebrated in the Eclogues are Pollio, Var 
and Gallus, who had been the poet’s earliest patrons, q | 
who ever after continued his most esteemed and belo! 
friends. ‘ ae 

The Eclogues, in the composition of which he 7 
to have spent three years, were received by his eer 
with unbounded applause. They were universally rea 
admired, and such was their popularity, that they on P 
licly recited in the theatre at Rome. Their nove ty, 
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‘storal poetry now appeared for the first time in a Roman 
ess; the pictures which they presented of rural felicity, 
dof simple and innocent pleasures, so strongly contrast- 
| with the scenes of violence and bloodshed which had so 
ng deluged Italy; the descriptions of nature so exquisitely 
jonded with human feelings and human sympathies ; the 
,usions to recent and passing events; the polished simpli- 
vy, beauty, and harmony of the verse; all contributed to 
shance their merit in the eyes of his contemporaries, and 
, establish them in popular favour. ' 
‘But, however great their merit in other respects, the 
sJogues of Virgil can lay little claim to the praise of origi- 
lity. They are, for the most part, imitations, and occa- 
ynally little more than translations of Theocritus. Ro- 
nin literature was indeed essentially imitative; and its 
jeatest_ masters rarely ventured to give unfettered scope 
{the impulses of their native powers. Seldom venturing 
{ depart from their Grecian models, they were content to 
low closely in their footsteps, and deemed it sufficient to 
ih in the language of Rome those ideas and descrip- 
s which were furnished by their intellectual masters. 
‘st Virgil, while retaining the substance of Doric song, 
scceeded in impressing on his Italian transcript not a little 
his own calm and meditative nature, and in awakening 
i: popular sympathies of his countrymen in a manner 
‘ich at once stamped him as the national poet of Rome. 
ot the least difficulty which he had to encounter in 
jroducing this new species of composition, was the ap- 
jrently intractable and inflexible nature of the language 
vich he had to employ, little fitted, apparently, for the 
(seription of pastoral and rural scenes. But the pow- 
(} of the poet triumphed, in a great measure, even over 
‘sdifficulty; and although unable to rival the matchless 
\:lody of the Doric reed, he imparted to his native tongue 
\Jelicaey, softness, and variety, of which till then it had been 
nsidered unsusceptible. In estimating the immediate 
\jeption of the Eclogues, we must not altogether over- 
)kthe skill and dexterity with which the poet paid court 
his early patrons, whose voice was perhaps no less 
ential in the literary than in the political world. Their 
blication must, at all cvents, be considered an import- 
} era in the literary history of Rome, as exhibiting the 
t-fruits of that genius which was destined to stamp its 
‘Helible impress on the literature of future agcs. 
About the thirty-third year of his age Virgil removed to 
me. Here he experienced the bounty, as well as friend- 
p, of Maecenas and Augustus, and appears to have been 
ed by their liberality in circumstances which enabled 
n ever after to devote his undivided energies to his fa- 
! rite pursuits. It is pleasing to find the most cordial 
phon subsisting, even at this early period, between such 
n as Virgil and Horace. Both candidates for popu- 
favour, in circumstances which too frequently produce 
alry, if not hostility, these illustrious poets appear to have 
*n united in the closest ties of friendship. Virgil is 
ito have intoduced Horace to the notice of Meecenas ; 
| the deep feeling of respect and admiration with which 
pace regarded Virgil, is manifested in several parts of 
works. The sixth Satire of the first book exhibits a 
(Sing picture of the intimate terms on which they lived 
) their common patron Mecenas, and with some of 
“I poetical contemporaries. During his residence at 
me, Virgil inhabited a house on the Esquiline hill, near 
 ardens of Mxcenas. He was treated with universal 
Pect; and on one occasion, when some of his verses 
¢ recited in the theatre, the whole audience rose to sa- 
© him, with the same respect that they were ac- 
‘tomed to bestow on the emperor. But his modesty 
ih k from the public gaze; and amid the splendour and 
age of Rome, he longed for scenes more in harmony 
his poetical and contemplative genius, and, it may be 
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added, better suited to the delicacy of his constitution. Virgil. 
After a brief sojourn in ‘the metropolis, he accordingly re- —\—~ 


tired to Naples, at that time the favourite retreat of lite- 
rary men; and there, or at a delightful residence in the 
vicinity of Nola, about ten miles distant, he continued 
chiefly to reside during the remainder of his life. 

Having thus chosen a congenial place of abode, Virgil, 
at the suggestion of Msecenas, commenced the composition 
of the Georgics. The subject was selected, we are told, 
with the view of restoring among the Romans a love of 
those rural pursuits to which they had been peculiarly ad- 
dicted in early times, but which, amid the desolation and 
bloodshed of the civil wars, had been entirely abandoned 
and forgotten. Little is known of the private life of Virgil 
during the composition of this immortal poem, which occu- 
pied the space of seven years. Donatus and others relate, 
that he was accustomed to dictate a number of verses in 
the morning, and spend the day in polishing and reducing 
them toa smaller number. From internal evidence, this ap- 
pears to be no inaccurate description of his literary habits. 

The Georgics more than realized the highest expecta- 
tions that had been formed of Virgil’s poetic powers. This 
work, which is dedicated to Mecenas, is divided into four 
books, and treats in succession of husbandry, planting, cattle, 
and bees. Our limits forbid any attempt at analysis ; nor 
indeed could words convey any adequate notion of the 
wonderful union which this masterwork presents of di- 
dactic precept, varied and splendid description, touch- 


ing pathos and sensibility, episodes at once appropriate: 


and striking, historic and mythologic allusion, displaying 
all the resources of the richest poetical treasury. The 
sweetness and easy flow of versification by which the 
Eclogues are distinguished, gave but faint indication of 
the matchless power, variety, and magnificence of the 
Georgics. Although the subject of this poem is peculiarly 
national, yet the same imitative spirit which pervades the 
whole literature of Rome, cxercised its influence here also. 
As in the Eclogues Theocritus, so here Hesiod formed the 
chief model for the general structure and conduct of the 
work. But in this poem Virgil perhaps owes less to his 
prototypes than in his other productions; and he has dif- 
fused over the whole a flood of poetiéal light peculiarly 
his own. The poet has indeed exhibited the happiest 
combination of genius and art, and has succeeded in im- 
parting to didactic themes a life, an interest, and a gran- 
deur, of which, from their nature, they seem scarcely sus- 
ceptible. Here the Romans found scenes and modes of 
life in which their fathers had delighted, depicted in co- 
lours which could not fail to excite the deepest interest, 
and rekindle in their breasts the love of pursuits, which, 
though for a time banished by the rude collisions of civil 
strife, were associated in their minds with the heroes and 
patriots of old, with the undying achievements and illustri- 
ous characters of ancient times. In estimating the merits 
of the Georgics, we must not pass without special notice 
the matchless beauty of the versification. In sustained 
majesty, in melody that ever satisfies but never cloys the 
ear, in variety of modulation, in stateliness but freedom of 
march, it stands unapproached by any other Roman poet, 
and unsurpassed by Virgil himself. 
Having with such signal success enriched the litera- 
ture of his country with two species of poetry, of which till 
then it possessed no example, he resolved to attempt a 
work of a still higher nature. It is evident that he had long 
meditated such a work; as we find allusions to it both in 
the Eclogues and Georgics. He commenced the inetd, 
A.U. 724, the year in which he completed the Georgics. 
This great work, undertaken, we are told, at the request 
of Augustus, occupied him till his death, and even then 
had not received his finishing touch. As he proceeded 
with its composition, the greatest interest was excited re- 
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Virgil. specting it, and the highest expectations were entertained 
~~~ of its merits, as may be gathered from the prognostication 


of Propertius, who thus anticipates its future fame: 


Cedite Romani scriptores, cedite Graii, 
Nescio quid majus nascitur Iliade. 
In 729, Augustus expressed a strong desire to be favoured 
with a perusal of the poem, so far as it had been completed; 
but Virgil excused himself, on the ground that the work was 
not yet worthy of such an honour. About a year after- 


wards, however, he was prevailed on to read the sixth book 


to Augustus, in the presence of his sister Octavia. When 
the poet reached the beautiful passage in which he alludes 
so pathetically to the death of lier son Marcellus, the adop- 
ted child of Augustus, and the universal favourite of Rome, 
Octavia is said to have swooned away; and, on reviving, to 
have ordered the poet to be rewarded with ten sestertia for 
each line. In conformity with the usual practice among 
Roman poets, Virgil occasionally recited portions of his 
verses to his literary friends; not, however, for the sake of 
display, but in order to be favoured with their critical re- 
marks. His recitation is represented as highly effective, 
and as distinguished by remarkable sweetness, and propri- 
ety of articulation. 

Having completed the Aneid, he resolved to travel in- 
to Greece, that he might, at leisure, correct and polish 
his great work, and bring it to the greatest possible perfec- 
tion before giving it to the world. On this occasion, Ho- 
race addressed to him the beautiful ode, beginning, “ Sic te 
diva potens Cypri;” in which he expresses in the most affec- 
tionate terms, his anxiety for the safe return of his beloved 
friend. Onarriving at Athens, Virgil proceeded to execute 
the task which he had imposed upon himself; and, besides, 
composed the splendid introduction to the third book of the 
Georgics. His original intention, on quitting Italy, was to 
dedicate three years to the work of revisal, and then, amid 
the scenes of his native country, to devote the rest of his 
life to the study of philosophy, in which he had always de- 
lighted. Augustus, however, on his return from the East, 
having reached Athens, Virgil, probably in consequence of 
the state of his health, resolved to accompany him to Rome. 
But his days were now numbered. The vessel in which he 
sailed along with the emperor, touched at Megara, where 
he was seized with extreme debility; and his distemper in- 
creased so much during the remainder of the voyage, that 
he died a few days after reaching Brundusium. This 
event took place, a. vu. 735, in the fifty-first year of his 
age. In compliance with his dying wishes, his bones were 
conveyed to Naples, where, in literary seclusion, he had 
spent so many years of his life; and his tomb is still pointed 
out at a spot about two miles distant from that city. The 
urn which was supposed to contain his ashes, bore the fol- 
lowing inscription, which is said, but without sufficient au- 
thority, to have proceeded from the lips of the dying poet : 


Mantua me genuit; Calabri rapuere; tenet nunc 
Parthenope: cecini pascua, rura, duces. 


The precise locality of Virgil’s tomb has been made 
the subject of controversy; but there seems to be no good 
reason for rejecting the common tradition of the country on 
this point. He bequeathed the greater part of his wealth to 
his brother; the rest, to Augustus and Mzcenas, and his 
friends L. Varius and Plotius Tucca. 

Virgil is represented as tall of stature, of a swarthy com- 
plexion, negligent in his dress, and somewhat ungraceful in 
his deportment. The melancholy with which he was tinged 
probably arose from the delicacy of his constitution, and the 
ill health under which he laboured. Of the native warmth 
of his heart, and the sincerity of his friendships it is impossible 
to doubt, since he was universally beloved as well as admired 
by his contemporaries; who, amid their mutual jealousies and 
literary rivalry, seem to have united in doing honour to one, 


who ever cheerfully recognised the merits of others, ' 
rejoiced in, and, to the utmost of his power, promoted i. 
success. Of the more private and familiar life of Vj | 
nothing is known. Unlike Horace, whose works Constiil. 
his best biography, Virgil has few allusions to himself | 
none that throw light on his domestic habits. He pal. 
before us with mucli of the indistinctness and shad 
grandeur in which he envelopes the shades in Elysium 
When he perceived his end approaching, he js |} 
to have ordered Varius and Plotius Tucca to bum! « 
Aineid, on which he had expended so many yearg Jah 
and on which his future fame was expected mainly to | 
The reason of this command has been the subject of p 
discussion. The common opinion is, that not having! 
ceived his finishing hand, he was unwilling to transm|, 
posterity and peril his fame on a work, which he hadi 
brought to that degree of perfection which he had conj|. 
plated. Some, again, account for the poet’s conduct 
the supposition that, on the approach of death, he felt\\. 
gret at having produced a work which, instead of inspil 
sentiments of liberty, was intended to reconcile his ci}. 
trymen to the chains which had been imposed upon th 
by a successful but unworthy usurper. Fortunately foy 
interests of literature, Augustus interposed his auth¢ 
to save a poem, to the completion of which he had lof 
forward with intense interest, and from which he an} 
pated so much glory to himself and the Roman state,| 
was intrusted to Varius and Tucca for revisal and Pile 
cation, but with express injunctions that they should { 
no additions to the words of the poet; and we have)\- 
son to believe that they executed their honourable ||k 
in a spirit of due reverence for departed genius. 
The Aineid, as already mentioned, excited the hig}t 
expectations among the literary contemporaries of the ? 
during its composition ; and on its publication, was héid 
with universal approval. Ovid alludes to it more than ile 
in terms expressive of his conviction that 1t occupied|e 
first place in Roman literature, and that, in common 
the other works of the author, it would last while the 
nal city should endure. The sentence thus early prond 
ed, has been confirmed by the consenting voice of |f- 
ceeding ages; and, whatever difference of opinion may He 
existed respecting its comparative merits, the Mneidjs 
ever been ranked as one of the rare productions of hyj 
genius, which are destined to immortality. If consid 
as the rival of the Iliad, the Aineid will be presentdjn 
a false as well as unfavourable point of view; and it isi 
cult to conceive that it was composed under any such) 
dominating idea. Neither the age which produced it|pt 
the genius of the poet, was favourable to such an achif 
ment}; but having resolved to compose an epic poem, Vil! 
no doubt took Homer as his model, and endeavoure}) 
transplant into the fabric of his work as many of the b 
ties of the Grecian poet as suited the nature of his sul} 
We accordingly find that he drew equally on the Tad [4 
Odyssey, the first six books being on the model oft 
former, and the remaining six on that of the latter. f 
far his plan was adopted with a view to avail himse? 
the whole range of Homeric materials, it is difficult t | 
termine; but it was a bold attempt, if it was ever con 
plated, to rival or surpass in a single work, the comby! 
excellencies of his matchless models. | 
The chief design of the neid appears to have bee? 
deduce the origin of the Romans from the Trojans any 
tracing the family of Augustus to Aineas, to establis rn 
divine title to the sovereignty of Rome. This leading? 
pervades the whole texture of the work; and the rest!’ 
which was thus necessarily imposed on the poet, must | ‘ 
interfered most unfavourably with the freedom of | 
movement. The character of Aeneas is meant to she}! 
forth that of Augustus; but while he constantly 0c” 


| 
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4, ye fore-ground, he is invested with few attributes calcu- 
. ted to excite admiration, or awaken a vivid interest in his 
ireer. He is represented as the mere passive instrument 
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Sweynheym and Pannartz, sixe anno, most probably 1469. _Virgii, 
Of the immense number of editions which have succeeded . Virginia. 
it, we must content ourselves with mentioning the follow- ““\~™ 


~ could be admitted on the scene. 


‘fate, and there is consequently little about him of heroic 
ring. The Romans, however, could not fail readily to 
icognize the intended resemblance ; and the halo thrown 
ound the hero of the neid, was calculated to reconcile 
‘em to the destined sway of his descendant, which had 
ven mysteriously announced by oracles. 
We cannot enter into the details of the Mneid, or point 
\t the manner in which the poet has accomplished his main 
ves As might be expected, he has availed himself of 
| the native, as well as foreign resources within his reach, 
Aile the whole displays that sober and chastised judgement 
which he was so remarkable, and which, in his case, 
as so admirably combined with high poetical genius. The 
sneid has been generally censured for want of variety in 
je characters. ‘That this charge is well-founded, must to 
| certain extent be allowed; but the fault is inscparable 
m the very design and structure of the work. The chief 
ject being the exaltation of Augustus, no formidable com- 
The whole atten- 
n is fixed on one central figure, to which all the others 
je made subordinate. But although the contrasts of cha- 
‘cter are not glaring, they are frequently not indistinctly 


_jarked; and if they are apt to elude the notice of the 


jreless observer, they reveal themselves with sufficient 
‘earness to the morc searching and curious eye. But the 
teat merit of the Aincid lies, not in its leading design and 
neral conduct, but in the beauty of its details; many 
which will bear comparison with the happiest inspira- 
ns of the father of epic song. It may not be improper 
) remark, that Virgil, amid the fulsome homage and adula- 
pn, which, in common with the other poets of that age, 
bestows on Augustus, frequently displays a truly Ro- 
an spirit; and, from the manner in which he represents 
je agents and events of the olden times, appears to sym- 
thise with, and appreciate, the sterner and nobler virtues 
which Rome was distinguished, while the genius of free- 
m yet presided over her destinies. 
In the composition of his works, Virgil drew unsparingly, 
jt only on the poetic treasures of Greece, but on the more 
ited resources of his native literature. This however he 
flin conformity with the universal practice of his coun- 
ymen; and it may with truth be affirmed, that he bor- 
wed nothing which he did not adorn. His imputed pla- 
prisms have sometimes been pointed out with a malicious 
(eustry; but when properly viewed, with reference to 
€ position and mission of the poet, they will be found to 
jove at once the soundness of his judgment, and the 
nty and refinement of his taste. 
The general character of Virgil as a poet may be con- 
ered as fixed by the concurring testimony of critics of 
|Fages. That he was deficient in the highest attribute 
genius, in the power of creating and bodying forth ori- 
(fal conceptions, must be admitted; but, with this limi- 
on, there are few qualities in which he will be found 
nting. In soundness of judgment, and correctness of 
te; in depth and tenderness of feeling ; in chastened 
cy and imagination ; in vivid and picturesque descrip- 
0; in the power of appreciating and pourtraying the 
autiful, whether in nature or art; of depicting passion, 
\ touching the chords of human sympathy ; in matchless 
auty of diction, and in harmony and splendour of versi- 
Aton, he stands alone among the poets of his own coun- 
Hand will bear a favourable comparison with those of 
yother. His works have taken their place among the 
¥ ishable offspring of genius, and, while literature lasts, 
pee to exercise a powerful influence on the po- 
Th taste of successive generations. 
oe 3g princeps of Virgil was printed at Rome, by 


ing, as among the most valuable. N. Heinsii, Amst. 1676, 
12mo. Ruzi, in usum Delphini, Par. 1675, 4to; often 
reprinted. Emmenessii, Lugd. Bat. 1680, 3 tom. 8vo. 
Masvicii, Leovard. 1717, 2 vols. 4to. Burmanni, Amst. 
1746, 4 tom. 4to. Heynii, Lips. 1803, 4 tom. 8vo. A 
new edition of Heyne’s Virgil has lately appeared, with 
valuable critical additions by Wagner, Lips. 1830-2, 4 
tom. 8vo. A fifth volume is announced to complete the 
work. Hunteri;Cupri Fif. 1810, 2 tom. 8vo; remarkable 
for the accuracy of its text. Forbigeri, Lips. 1836-9, 
3 tom. 8vo. 

Of the English translations of Virgil, that of Dryden is 
the most popular. A translation of the Eelogues and 
Georgies by Warton, and of the 4neid by Pitt, appeared 
in 1753, 4 vols. 8vo. These are held in highrepute. The 
Aineid has also been translated into English verse by Sym- 
mons and Ring; and into Scotish verse by Gawin Doug- 
las, bishop of Dunkeld. Of this last work, an excellent 
edition was published by Ruddiman, Edin. 1710, fol.; but 
a still more valuable edition, in 3 vols. 4to, is now print- 
ing for the Bannatyne Club, under the superintendence 
of George Dundas, Esq. Ofthe Georgics, Sotheby’s trans- 
lation is incomparably the best. D. K. 

Vireit, Polydore, an English historian, born at Urbino 
in Italy, was sent in the beginning of the sixteenth cen- 
tury by Pope Alexander VL, as sub-collector of the papal 
tax called Peter-pence in this kingdom. He had not been 
long in England before he obtained preferment in the 
church; for in 1503 he was presented to the rectory of 
Church-Langton, in the archdeaconry of Leicester. In 
1507 he was collated to the prebend of Scamlesby, in the 
church of Lincoln; and in the same year was made arch- 
deacon of Wells, and prebendary of Hereford. In 1513, 
he resigned his prebend of Lincoln, and was collated to 
that of Oxgate in St Paul’s, London. We are told, that 
on his preferment to the archdeaconry of Wells, he re- 
signed the office of sub-collector to the pope, and deter- 
mined to spend the remainder of his life in England, the 
History of which kingdom he began in the year 1505, at 
the command of Henry VII. That work cost him twelve 
years’ labour. In 1526, he finished his treatise on Prodi- 
gies. Polydore continued in England during the whole 
reign of Henry VIII., and part of that of Edward VL. 
whence it is concluded that he was a moderate Papist. In - 
1550, being now an old man, he requested leave to revisit 
his native country. He was accordingly dismissed with a 
present of 300 crowns, together with the privilege of hold- 
ing his preferments to the end of his life. He died at Ur- 
bino in the year 1555. As an historian, he is' accused by 
some as a malignant slanderer of the English nation; yet 
Jovius remarks, that the French and Scotish accuse him of 
having flattered that nation too much. Besides the above 
work, ne wrote, 1. De Rerum Inventoribus; of which an 
English translation was published by Langley in 1663. It 
was also translated into French and Spanish. 2. De Pro- 
digiis et Sortibus. 3. Episcoporum Anglie Catalogus. 
Manuscript. 4. De Vita perfecta, Basil. 1546, 1553, 8vo. 
5. Epistole erudite; and some other works. 


VIRGINIA, the largest and most central state in the pound- 
American Union, perhaps the most varied in its productions, aries. 


and the richest in natural resources, blessed with a happy 
climate and a fruitful soil, exhibiting a pleasant interchange 
of the most romantic and lovely scenes. The state borders 
upon the Atlantic ocean and the river Ohio, extending from 
75° 10’ to 83° 25’ W. Long., having Maryland on the east, 
and Ohio and Kentucky on the west: on the north are 
Maryland and Pennsylvania, and on the south Tennessee 
and North Carolina. Its general breadth _ north to 
Q 
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south is about 200 miles, its length in the southern part is 


Vee from 400 to 430 miles, and, north of 38°, about half that ex- 


Mountains. 


Rivers. 


ivlinerals. 


tent; its area is about 70,000 square miles, bcing but little 
inferior to Scotland and England united. 

With the exception of Pennsylvania, Virginia is the only 
state that extends quite across the great Appalachian chains, 
and it istraversed from north to south by several well-defined 
mountain ranges. Our knowledge of the course and connec- 
tions of these chains, which have not been accurately laid down 
in maps, is yet very imperfect, but some of them have been 
traced with tolerable precision. The Blue Ridge, although 
pierced by the Potomac, James, and Staunton rivers, con- 
stitutes a well-marked and continuous chain of 260 miles 
in length. In general it forms rounded, swelling masses, 
about 2000 feet above the level of the sea, or about 1500 
feet above the valleys at its eastern base ; but the Peaks of 
Otter shoot up in projecting summits to the height of 4260 
feet. The prolongation of the Kittutinny mountain of 
Pennsylvania, entcrs the state in Morgan county, under the 
name of the Great Ridge, or North mountain, and passes 
into North Carolina under the name of the Iron mountain. 
Its height is generally from 2100 to 2500 feet, but the 
White Top peak reaches the height of 6000 fcet. The 
Great valley, which lies between these two ridges, some- 
times called the German valley, is a continuation of the 
Cumberland and Tulpehocken valleys of Pennsylvania. 
Through this ridge the New river passes westward, and the 
James and Potomac eastward. West of this are numer- 
ous mountain masses, which are probably prolongations o 
those which traverse central Pennsylvania. 

Every portion of Virginia is traversed by fine rivers and 
streams, useful either as channels of navigation or for 
manufacturing purposes. The chief of these is the main 
trunk of the Potomac, which has already been describ- 
ed under the article Marynanp. Its principal tribu- 
taries are from this state. The Rappahannock rises on 
the eastern side of the Blue Ridge, and is navigable for 
small vessels to Fredericksburg, 110 miles. James river 
is by far the largest and most important of the streams 
which have their whole course in Virginia, and is not in- 
ferior to the Potomac and the Kanhawa in utility and 
the varied beauties of its scenery. Rising in the Alle- 
ghany mountain, it first bears the name of Jackson’s river, 
and after having received the Cow Pasture river, a consi- 
derable stream, it takes the name of King James, passes 
through the Kittutinny, and scveral other mountain chains, 
enters the great valley, and, gathering the waters of that 
fruitful region, emerges from the Blue Ridge over the Irish 
Falls. Above Richmond it descends by a fall of seventy 
feet, in the distance of eight miles, into the low country. 
Below Richmond it gradually becomes wider and deeper, 
and in the lower part of its course expands into a long, 
spacious bay, with sufficient depth for the largest ships. 
Vessels of 600 tons ascend to City Point, seventy-five miles 
trom the bay, although there are some bars and shoals which 
obstruct the navigation; and vessels drawing fifteen feet 
of water proceed thirty miles higher, to Warwick, which is 
within five miles of Richmond, the capital of the state. The 
Blackwater, Nottoway, and Meherrin, unite in North Caro- 
lina to form the Chowan, which enters Albemarle sound. 
They are all navigable for small coasting vessels. The 
Great Renawha, and the other rivers of the western section, 
all reach the Ohio. 

The geological formations of this vast region have as 
yet been but very partially explored. The mineral wealth 
of Virginia is almost boundless; gold, copper, lead, iron, 
coal, salt, limestone, marls, gypsum, magnesian, copperas, 
and alum earths, excellent marbles, granites, soapstones, 
freestones, &c., are among its subterraneous treasures. The 
first coalfield is that of the primary region, the extent of 
which has not been determined, but indications of coal have 


‘at all beyond the Alleghany. 


been traced from the South Anna, near its mouth, to Prin 
Edward, south of the Appomattax. The thickness of 
coal-seams is very variable, ranging from four or five I 
thirty, forty, and even sixty feet; the coal is bitominod 
and of an excellent quality. On the north branch of ¢l 
Potomac there is a remarkable bituminous coalfield, J 
a stratum of valuable irou-ore, not less than fifteen feet || 
thickness, there rests a bed of sandstone, upon which repos i 
a coal-seam three feet thick; upon this, another bed 4 
sandstone, then a two fect vein of coal; next sandston 
then another coal-seam of four feet; again a stratum ) 
sandstone, and over it a seven feet vein of coal; over tif 
a heavy bed of iron-ore, and crowning the series an engl 
mous coal-seam from fifteen to twenty feet in thickned 
West of the Alleghany, therc are some of the most extel| 
sive and valuable deposits of coal in the world. At Whed 
ing, on the Ohio, and for fourteen miles down the rivd! 
the bank presents an uninterrupted bed of highly bitun}| 
nous coal, upwards of sixteen feet thick. Salt springs ocd} 
in various places. But the most important works are | 
the Great and Little Kanawha. Gold is at present | 
most important of the metallic minerals of Virginia, 
occurs throughout a belt on the western side of the prim 
district, stretching from beyond the Rappahannock to ¢i 
Appomattax. Most of the gold hitherto obtained # 
been procured by washings from the deposit-mines, if 
several veins have yieldcd rich returns. In 1803, at Reif 
mine, a negro found one jump that weighed twenty-eig | 
pounds avoirdupois, worth eight thousand dollars. 
largest piece of gold in one mass, ever found in Euroj 
weighed only twenty-two ounces ; and this was found| 


Wicklow in Ireland. But the mines in Virginia are n 
ther extensively worked, nor fully developed. For seve 
years they have been left to the enterprise of the farm 
or owners of the soil, who occupy themselves with min 
when not cngaged on their farms ; and it is calculatedth 
the product of the mines in this section of the count 
will amount to about L.80,000 annually. | 

Iron will probably at some future day prove to be a mq 
precious deposit ; but, although the ore of several variel} 
is lavished in profusion on different sections of the stal| 
it is at present bunt little worked. Copper-ores are fou} 
among the altered rocks east of the Blue Ridge; and 4 ' 
merous openings have been made in Orange, Amhey) 
Campbell, and Buckingham, for procuring the cupre( 
rock, which at an early period was ground on the spot, 
sent to England to be smelted. Lead occurs in the sou 
western part of the state, in the forms of the sulph | 
ing a large per centage of valuable metal. 

A continuous line of railway is nearly completed acny, 
the state, from the Potomac to the Roanoke. The Hi@hi 
in Stafford, through Fredericksburg, to Richmond, seve 
miles, having been completed in 1836. Railroads a 
and convenient means of communication for all purpose 
inhabitants, but not to the exclusion of other branche A 
industry. “ There is a great diversity in the agricultur 
the Blue Ridge, maize, or Indian corn, wheat, Ty& 0% 

Tobacco 


(galena) and carbonate, both of which are wrought, yie 
mond and Potomac railroad extends from Potomac cre} 
canals cross the state in every direction, affording ' 
Agriculture has always been the chief occupation of 
the state, but it is seldom well managed. On both sides} 
and buckwheat, are the principal grain crops. ( 


counties cotton is planted to a considerable —. 
the shores of the Chesapeake, barley and the et 
bean are cultivated ; ard on some of the best lands a 
tide-water, hemp is raised to advantage. The om 
leghany county, being exceedingly mountainous 4 


_ ote from market, is chiefly devoted to raising live stock. 
~ ) more grain is raiscd than is sufficient to supply the 
anty itself. The culture of tobaeco was begun as early 
1616, and that plant soon formed the staple production 
ithe colony. During the latter half of the last century, 
: annual export amounted to 60,000 or 70,000 hogs- 
lads; of late years the ainount produced in eastern Vir- 
tia has fallen off considerably, on account of the exhaus- 
tn of mueh of the Jand suitcd to this crop ; but its culti- 
vion has been mueh extended beyond the Blue Ridge. 
“1e manufactures of Virginia arc by no mcans inconsider- 
dle in value and extent, but they are not in general of the 
;ss which involves the nicer and more complicatcd pro- 
uses of art, consisting rather of those simpler operations, 
vieh eonvert the native growth of the forest, the products 
ithe mineral kingdom, or the fruits of agricultural labour, 
jo artieles of home consumption or commerce. The fo- 
rts and the coal-beds furnish a cheap and easy supply of 
sl, and the nuincrous water-falls offer an almost unlimited 
he power for economical purposes; and within the last 
fy years several cotton mills have becn erected for spin- 
4g and weaving, in which white opcratives have sought 
ployment. The exports of Virginia consist chiefly of 
‘icultural preduets ; lumber, salt, castor oil, ginseng, coal, 
d,some furs, &e. The value of the direct cxports to 
eign countries in 1836, was 6,192,040 dollars, but the in- 
‘nal Ameriean trade must exceed that sum. The im- 
‘rts from foreign ports amounted in the same ycar to only 
06,814; but Virginia receives her supplies of manufac- 
ed goods and foreign productions chiefly from northern 
rts. The fisheries of the Chesapeake and its tributaries 
i: valuable. The shipping owned in the state amounts to 
1,000 tons.” 
The first white settlers in Virginia were English; and 
emigration from England continued to be pretty active 
ting a great part of the seventeenth century, particularly 
im the time of the civil wars to the Restoration, in 1660, 
d toward the close of the century, both before and after 
Revolution. Many victims of the political disturbanccs 
| those periods were also sent to Virginia as servants; and 
Ye captives at Worcester, the followers of Penruddoc, the 
sh catholies, and the soldiers of the duke of Monmouth, 
re sold into servitude in the colony. In the following 
jatury, many German emigrants, chiefly from Maryland 
id Pennsylvania, occupicd the valley in the rear of the 
ue Ridge, which thence received the name of the Ger- 
jm Valley; and in the more western part of the state, 
pat nuinbers of Irish scttlers fixcd themselves ; and 
i e felons were transported to Virginia, as to other colo- 
ss Negroes and mulattose constitute a large proportion 
the population of Virginia, and these are mostly held in 
}ery. The first negroes were brought into the harbours 
the Chesapeake by a Dutch ship in 1620, when twenty 
fre sold to the colonists ; but the importation was for a 
§ time so ineonsidcrable, that at the end of fifty years 
rit number was only 2000. The inhabitants indeed en- 
prowed to discourage the traffic, and the Assembly made 
Heated attempts to prevent the further introduction of 
toes, but failed in obtaining the requisite sanction of 
+ ctown; and up to the time of the revolution-war, from 
00 to 6000 were annually brought into the province by 
i English slave-traders. It is one of the grievances re- 
ed dn the eonstitution of 1776, and reaffirmed in the 
* mstrument adopted in 1830, that George II. had 
Ompted the rising in arms of “those very negroes whom, 
i inhuman usc of his negative, he had refused us 


mission, to exclude by law;” and in 1778 the new 
. prohibited their importation under hcavy penalties. 
© existing black population of Virginia is probably al- 
(Scther native. 


VIRGINIA. 


Population at different periods. 


Whites. 


Free Total 


Slaves. Blacks.) Blacks. He 
pi642) ee a 20,000 
11670} 38,000 | 2,000} ... 2,000 40,000 
§1790| 442,115 | 293,427 | 12,766 306,193 | 748,308 
§1800/ 514,280 | 345,796 | 20,124 365,920 | 880,200 
1810/ 551,534 | 392,518 | 30,570, 423,088 974,622 
11820 603,074 | 425,153 | 37,139 462,292 | 1,065,366 
#1830/ 694,300 | 469,757 | 47,348 517,105 . 1,211,405 


Besides the loss of population, occasioned by the removal 
of free labourers and of planters with their forccs, the sale 
and exportation of slaves to other states have been a con- 
stant drain to this class of the population, especially during 
the last ten years. Virginia has the unenviable distinction 
of being a slave-breeding state, not only supporting: sla- 
very within its own limits, but contributing to extend it in 
other states of the Union. This unnatural and disgusting 
trade must infallibly demoralize both the white and coloured 
population ; and as a proof of the suffering which it entails 
upon its wretched victims, no less a sum than 14,412 dol- 
lars is stated in the aecount of the public expenditure of 
the state for 1833 for transported and executed slaves ; 
while the next item, the public guard, amounts only to 
19,225 dollars. . 

A few families of Indians of the Nottoway tribc, a branch 
of the great Iroquois family, are still found on the river of 
that name, but they have lost the language of thcir fathers, 
and have become much mixed with negroes. Of the thirty 
Powhatan clans found here by the first colonists, not onc 
is believed to survive. 

Richmond, the capital of the state, and its principal city, 
is pleasantly situated on the left bank of the James, below 
the lowcr falls, standing on several eminences, which com- 
mand fine views of the surrounding country, and give to 
the city an air of singular beauty. Richmond was declared 
the capital of the state in 1779, and incorporated as a city 
in 1782, when however it was merely a small village. In 
1800 the population was 5,737, and in 1830 it was 16,060, 
more than one half blacks; at present, inclusive of Man- 
chester, which is unitcd with it by a bridge, it exceeds 
20,000. Richmond is 110 miles from the mouth of the 
river, which carries fourteen feet of water to Warwick, five 
miles below the city, and is navigable for boats 220 miles 
above the falls. 
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Such was the state of education in the colony, that one Equca- 
of the early governors thanked God that there were no tional in- 


free schools or printing in Virginia. 
passed for the establisliment of primary schools; but in 
1809 the governor complained that the law had in no in- 
stance been complicd with. In that year a literary fund 
was created by the appropriation of fines, escheats, and for- 
feiturcs, to this object; and the money received by the 
state from the federal government in 1816, for military 
services rendered during the !ate war, was aftcrwards ap- 

ropriated to the same purpose. In 1833 the fund amount- 
ed to 1,551,837 dollars, and the income to 78,340 dollars. 
In 1817 a permanent appropriation was madc of 45,000 
dollars a-year from this revenue, to be distributed among 
the sevcral counties and towns, in proportion to their free 
white population, for the instruction of poor children, and 
an additional sum was granted for the same object in 1836. 
In 1833, by returns from one hundred counties, there were 
2833 common schools, attended by 17,081 poor children. 
In order to extend the benefits of this system to all classes 
of whites, the school-commissioners of any county are au- 
thorised to lay off the county into school-districts, and, 
whenever any district shall have raised three-fifths of the 


In 1796, an act was stitutions 
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sum necessary to build a school-house, to contribute the 
remaining two-fifths. They are also cmpowered to pay a 


en sum not exceeding one hundred dollars towards a tcacher’s 


Legisla- 
ture. ji 


Revenue. 


salary, provided the inhabitants of the district contribute 
an equal sum towards the samc object; and every white 
child in such district is to be gratuitously taught in such 
school. There are about fifty-five academies in the state. 
The highcr educational institutions are the university of 
Virginia at Charlottesville; the college of William and 
Mary at Williamsburg ; Washington college at Lexington, 
Bockbridge county; Hampden-Sydncy college in Prince 
Edward county; Randolph-Macon college at Boydton, 
Mecklenburg county; the Union theological seminary in 
Prince Edward county; the Episcopal theological semi- 
nary near Alexandria; and the Virginia Baptist seminary 
near Richmond. In 1839 there were fifty-two newspapers 
published in Virginia. 

The legislature, styled the General Assembly, consists of 
two houses; a house of dclegates of 134 members, chosen 
annually ; and a senate of thirty-two members, chosen for 
the term of thirty-four years. Senators and delegates must 
be resident freeholders ; the latter of the age of twenty-five 
years, the former of thirty. All laws must originate in the 
house of delegates. The governor and the council of state, 
of three members, are chosen by the joint vote of both 
houses of the assembly, for the term of three years, the 
senior councillor being lieutcnant-governor. Thc superior 
judges are chosen by the same bodics, and hold office dur- 
ing good bchaviour. The justices of the peace are ap- 
pointed by the governor on nomination, by the cxisting 
justices of the respective counties, and one of their num- 
ber performs the duties of sheriff. A small property quali- 
fication is required to confer the right of suffrage on white 
male citizens; and at all elections “the votes must be 
given openly, or vzva voce, and not by ballot.’ 

The revenue of the state for the year 1834, was 403,335 
dollars, of which 291,581] dollars were dcrived from taxes 


‘on land, slaves, horses, and carriages, and 101,283 from 


licences, making, with the balance of 185,221 dollars in 
the treasury at the close of 1833, a total of 588,556 dol- 
lars. The expenditure, during the same ycar, amount- 
ed to 472,337 dollars; some of the principal items, ex- 
clusive of payments from literary and other funds. being as 
foliows : 

General assembly...90,141 


Transported and exe- 
Officers’ salaries......78,815 


cuted slaves..........14,412 


Judiciary...... weeceaas2Qz,020 | Publiem@umtd ....01.0... 19,220 
Criminal charges....32,240 | Pcnitentiaries............23,911 
Revolutionary half- Lunatic asylum..........34,500 


pay officcrs..,......12,166 | Generalappropriations 24,417 


VIRGIN ISLANDS, situate between 17° 40’, and 80° 
40' N. lat. and between 64° 30’ W. long. Sir Francis 
Drake is said to have called them the Virgin islands in 
honour of Qucen Elizabeth; but this is a mistake, for they 
were called Las Virgines by Columbus, in honour of the 
eleven thousand virgins in the Romish ritual. The princi- 
pal of these is Santa Cruz,a Danish possession about twenty- 
one miles long, and about five broad, which has an area of 
more than 100 square miles. It is one of the best cultivated 
islands in the West Indies. Sugar is its staple commodity. 
The population of the island is reekoned at 32,000. St 
Thomas, another Danish island, about twelve miles long, 
with an area of about fifty square miles, possesses a safe and 
capacious harbour, and carrics on a considerable tradc. The 
population amounts to about 8000. St John’s is the only 
other possession of Denmark in this group of any import- 
ance. Its population is about 2500. 

The principal British islands are Tortola, Virgingorda, 
and Anegada. The exportable products chiefly consist of 
sugar and molasscs. Tortola is about twelve miles long and 
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four broad. Anegada and Virgingorda are cach about ti] 
miles leng. Besides a number of very small islands, Cyl} 
bra or Passage island, and Vieque or Crab island elo j 
to Britain. The latter is sixteen miles long and iit broad 
but is uninhabited. The British, Danes, and Spaniards hal 
the right of cutting wood in it, and fishing on its coq 
The climate is more healthy than in the average of the Wa 
India islands. Excepting Tortola, the other islands cont 
a very smal] number of inhabitants. . 
The population of these three islands in 1835, consisted'} 
Males. 


: Females, Tota 

Free persons, white and coloured 1678 1902  338h 
Apprentices, ........ wecersudeestees suena 2207 4151] 
3622 4109773 


VIRGO, one of the signs or constellations of the zodid 
VIRNANGH, a village of Hindustan, in the province! 
Cashmcre, thirty-seven miles south-east from the city 
Cashmcre. Long. 74.13. E. Lat. 34. N. ; 
VIRTUAL, or Porenrrax, something that has a pow 
or virtue of acting or doing. The term is chiefly und ] 
stood of something that acts by a secret invisible Cause, | 
opposition to actual and sensible. \| 
VIRTUE, a term used in various significations, In | 
general sense it denotes power, or the perfection of aj) 
thing, whether natural or supernatural, animate or inal 
mate, essential or acccssory. But, in its more proper or i 
strained sense, virtue significs a habit, which improves aj 
perfects the posscssor and his actions. 
VIRTUOSO, an Italian term introduced into Englig 
signifying a man of curiosity and learning, or one w 
loves and promotes the arts and sciences. But amolj 
us the term seems to be appropriated to those who apjl| 
themsclves to some curious and quaint rather than im 
diately useful art or study; as antiquaries, collectors of 1) 
rities of any kind, microscopical observers, &c. 
VISCOUNT (Vice Comes), was anciently an officer 
der an carl, to whom, during his attendance at court, 
acted as deputy to look after the affairs of the county. By 
the name was afterwards employcd as an arbitrary title} 
honour, without any shadow of office pertaining to it, , 
Henry VI.; when, in the eighteenth year of his reign, |} 
created John Beaumont a peer by the name of Viscoil 
Beaumont, which was the first instance of the kind. A 
count is created by patent. His mantle is two doublin) 
and a half of plain fur, and his coronct has only a row) 
pearls close to the circle. / 
VISHNOU, that person in the triad of the Brahmins 
is considered as the preserver of the universe. Brahi 
is the creator, and Stva the destroyer; and these two, 1] 
Vishnou, united in some inexplicable manner, coustit 
Brahme, or the supreme numen of the Hindus. 
VISIER, an officer or dignitary in the Ottoman empl) 
The Vister-azam, that is, “ grand visicr,” is the prime 1} 
nister of state in the whole empire. He commands the att} 
in chief, and presides in the divan or great council. MN | 
to him arc six other subordinate visiers, called visiers of) 
bench, who officiate as his counsellors or assessors 0 !} 
divan. I 
VISTULA, or Waist, a large river of Poland, whit) 
taking its rise in the mountains south of Silesia, visits © 
cow, Warsaw, &c. and continuing its course northward, 1 
into the Baltic sea below Dantzig. 
VITERBO, a delegation or province of the papal ‘ 
minions, formed out of a part of Orvieto, the duchy } 
Castro, and the countship of Ronaglione. It is boun@ 
on the north by Perugia, on the north-east by Spolette, 
the east by Rieta, on the south-east by Rome, and on!) 
south and south-west by the sea, and on the west bya? 
of Tuscany. The face of the country is in the north mo") 
tainous, in the middle undulating, and on the west @ © 
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bia dain. With Civita Vecchia, it extends over 1716 square 
siles, and comprehends 13 cities, 24 market-towns, and 
vius'“¢ villages, with 145,022 inhabitants. The chief products 
e wine, corn, olive-oil, and live cattle, all of which are at- 
snded to with great ignorance and indolence. The capi- 
Jis the city of the same name. It stands on a plain at the 
ot of the mountains, is surrounded with ancient walls 
id towers, has straight and broad streets well paved with 
va, a fine market-place, and many magnificent buildings. 

‘s the seat of a bishop, and besides the cathedral, has 16 
arish churches, in one of which, that of Santa Rosa, are 
ime most valuable paintings, executed by Sebastiano Piom- 
no. The population amounts to 13,100, employed in va- 
aus trades, one of the most extensive of which is refining 
Itpetre. In the neighbourhood are sulphureous baths of 
‘eat celebrity ; and near the city, in the church of Madona 
4} Quercia, is an image to which numerous pilgrimages are 
anually made. Lat. 42. 24. 54. Long. 27. 59. 25. E. 
_VITORIA, a city of Spain, in the province of Alava. 
js built on the river Ladorra, which runs into the Ebro, 
Se which yields exceilent wheat and other grain, 
‘it is surrounded with lofty and barren mountains. The 
alls round it are unfit for defence, but they render the 
ty compact, and furnish very pleasant public walks. It 
4sa large collegiate church, and several other religious 
uildings. The population amounts to about 8000, who are 
nerally an industrious description of people. It has often 
en the theatre of war, and the celebrated battle gained 
aere by the duke of Wellington, will transmit its name to 
‘stant ages. It is situated in Lat. 42. 53. 30. 
VITTORIA, a city of the kingdom of Naples, in the 
land of Sicily. It is in the province of Noto, and is the 
‘pital of a circle of it called the Contea of Modica, which 
ntains 120,000 acres of land, and 80,000 inhabitants. It 
130 miles from Palermo, and is oddly situated among 
‘raggling craggy rocks, but boasts of a few fine edifices. it 
| the seat of an independent local ccurt of justice, and one 
pts parliamentary cities. It is rather an unhealthy place, 
‘Ut contains 10,000 inhabitants, who arc chiefiy occupied 
avriculture, rear a great number of horned cattle, and 
‘roduce a large quantity of silk. It likewise yields much 
‘jax and honey. 

VITRIOL, a compound salt. formed by the union of 
jon, copper, or zinc, with sulphuric acid ; hence called 
jom the colours whitc, blue, and green, according to the 
‘hetal. 

VITRIOLATED, among chemists, something impreg- 
ated, or supposed to be so, with vitriol or its acid. 

VITRUVIUS Poxt1io, Marcus, an ancient architect 
f great name, is sometimes represented as a native of 
one; but, if we may rely on the opinion of Maffei, there 
ifre divers reasons for supposing hin to have becn a native 
| Verona; and othcr writers are disposed to transfer the 
\lonour of his birth-place to Formie, a city of Campania, 
ind now called Mola di Gacta. His prenomen is not less 
Joubtful than his country. In the first cdition of his work, 
ie is called Lucius. A. appears in some manuscripts. but 
i, or Marcus, is most frequently to be found. Of his per- 
nal history, any notices which we possess are almost en- 
ttely derived from his own work. In the preface to the 
xth book, he mentions that he was indebted to his pa- 
Pats fora good education. In the preface to the second, 

speaks of himself’ as being small of stature, advanced in 
ears, and having his strength impaircd by disease. From 
ne preface to the first, we learn that he was personally 
own to Julius Caesar; that after his death, he was re- 
pmmended by Octavia to her brother Augustus ; and from 
is emperor he obtained a pcrmanent provision, which 
‘laced him beyond the fear of want. The services which 
J@rendered were those of a military engineer: “ Ad ap- 
fMtonem balistarim, et scorpionum, reliquorumque ter- 
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mentorum refectionem, fui presto.” His treatise “ De Ar- Vitry-le- 
chitectura,” divided into ten books, is addressed to Augus- Francais 
tus. This is a curious and valuable reliquc of ancient art _, | 

and literature. The author was evidently a man of supe- eee 


rior talents and learning, nor was his knowledge limited 38 
to one department : he indeed appears to have been in- 
structed in general literature, and to have been well ac- 
quainted with the Greek writers. 

The editio princeps of Vitruvius, superintended by Jo. 
Sulpicius Verulanus, is in folio, without place or datc, but 
is supposed to have been printed at Rome about 1486. It 
is accompanied by the treatise of Frontinus, “ De Aqua- 
ductibus,” or, as it is there described, “ De Aquis que in 
Urbem influunt.” Both treatises were reprinted, Florent. 
1496, fol. ‘They were afterwards reprinted by Junta, 
Florent. 1513, 8vo. Passing various other editions of Vi- 
truvius, we arrive at that of Guilielmus Philander, Lugd. 
1552, 4to. The annotations of Philander, who is reckon- 
ed one of the principal commentators on this author, had 
formerly been published in a separate form, Romzx, 1544, 
8vo. This edition was followed by that of Daniel Barba- 
rus, Venet. 1567, fol. After a long interval appeared the 
edition of Jo. de Lact, Lugd. Bat. 1649, fol. It is splen- 
didly printed, but is less distinguished for accuracy. With 
the annotations of Philander, Barbarus, and others, it con- 
tains some appendages of less importance. One of these 
is a Latin translation of Sir Henry Wotton’s Elements of 
Architecture. A more suitable accompaniment is the 
* Lexicon Vitruvianum” of Bernardinus Baldus. We now 
aescend to the edition of A. Rode, Berol. 1800, 2 tom. 4to. 
It was speedily followed by the cdition of J. Glo. Schneider, 
Lips. 1807-8, 3 tom. 8vo. Another elaborate edition was 
afterwards undertaken, “ textu ex recensionc codicum 
emendato, cum exercitationibus notisque novissimis J. Po- 
leni, et commentariis variorum, additis nunc primum stu- 
diis Simonis Stratico.” Utini, 1825-9, tom. 1~3, 4to. Whe- 
ther the fourth and concluding velume has made its ap- 
pearance, we have not ascertained. An English translation 
of Vitruvius was executed by William Newton, Lond. 
1771-91, 2 parts, fol. Wilkins published a translation of 
«The Civil Architecture of Vitruvius, comprising those 
nooks of the author which relate to the public and private 
Edifices of the Ancients. With an introduction, contain- 
ing an historical view of the rise and progress of architec- 
ture amongst the Greeks.” Lond. 1812-7, 2 vols. 4to. 
Of this work some copies are printed in large folio. 

VITRY-LE-FRANCAIS, or Virry-sur-Marne, an 
arrondissement in the department of Marne, which extends 
over 6084 square miles, and is divided into five cantons, 
and 133 communes, which in 1836 contained 50,527 in- 
habitants. The city stands near the junction of the rivers 
Ornc and Marne. It is strongly fortified, tolerably well 
built, and had a population in 1836 of 6822. Lat. 48. 40. 
Long. 4, 33. east. 

VIVIPAROUS, an cpithet applied to such animals as 
bring forth thcir young alive and perfect, in contradis- 
tinction to those that lay eggs, which are called ovzparous 
animals. 

VIZAGAPATAM, a considerable town and district of 
Hindustan, in the province of the Northern Circars. The 
district, principally situated between the 17th and 19th de- 
grees of nortli latitudc, is mountainous, and many of the 
hills are wild and destitute of vegetation. The principal 
trading towns of the district are, Vizagapatam and Bimlipa- 
tam. A considerable trade is carried on with Calcutta, Ccy- 
lon, the Maldavie islands, &c., from which are imported pep- 
per, wheat, wine, cocoa nuts, coir, and cowries. The ex- 
ports consist of wax, salt, rice, and indigo. A considerable 
quantity of cloth is manufactured in the adjacent country. 
Vizagapatam is the capital of the district. A river from 
the north, and turning short eastward to the sea, forms an 
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Viziadroog arm of land onc mile and a half in Iength, and 600 yards in 


Il 
Voet. 


breadth, nearly in the middle of which the town and fort 
are situated. The town is inconsiderable, the Europeans 
generally residing in Watloor, a village to the south of the 
harbour. At Semachellum, near to this village, is a Hin- 
du temple of great sanctity. It was here that the British 
had a factory in 1689, when during a rupture with Auren- 
zebe, our countrymen and all their warehouses were seized, 
and all the residents put to death. In 1757 it was taken by 
M. Bussy. It was acquired by the British in 1765, with all 
the rest of the province, under the administration of Lord 
Clive; and it now forms one of the five districts into which 
the Northern Circars were divided in 1803, when the Ben- 
gal residence and judicial system were introduced. Travel- 
ling distance from Madras 483 miles; from Nagpoor 394; 
from Hydrabad 355, and from Calcutta 557 miles. Long. 
83. 28. FE. Lat. 17. 42. N. 

VIZIADROOG, a commodious sea-port of Hindustan, 
province of Bejapore, situated south by east from Bombay. 


The mouth of the river on which it is situated is halfa mile - 


broad, without a bar: it is said to be navigable twenty-five 
miles for vessels of 200 tons burden; and near the mouth 
ships of 700 tons may anchor in safety. It possesses an 
excellent wet-dock 355 feet in length, and the spring-tides 
rise nine feet. The town is situated on a tract of table 
Jand, and is defended by a fort. It was taken by the Bri- 
tish from the Mahrattas in 1818. 

VIZIANAGUR, a town of Hindustan, in the Northern 
Circars, thirty-seven miles west from Gunjam. Long. 84. 
45. E.. Lat. 19. 21..N. 

VIZIERABAD, a town of Hindustan, in the province 
of Lahore, situated on the eastern bank of the Chinaub or 
Accsines river. It belongs to the Seiks. Long. 73. 57. E. 
Wat. 22. 237N. 

VIZZINI, a city of the kingdom of Naples, in the 
island of Sicily, and province of Noto, 97 miles from Pa- 
lermo. It stands on a volcanic mountain, near the source 
of the river Dirello, and was the Bedenum of Ptolemy. It 
is a very healthy spot, and contains 9100 inhabitants, and 
is one of the cities which sends a member to the Sicilian 
parliament. 

VLISSINGEN, a maritime town of Holland, in the pro- 
vince of Zealand, called by the English Flushing. It is 
situated at the mouth of the West Scheldt, on the south 
side of the island of Walcheren, and thus in some measure 
commands the entrance to that river, and the access to Ant- 
werp. In 1809 it suffered much during the siege by the Bri- 
tish army, but has been more than restored to its former con- 
dition. The fortifications are now strong, and its trade, espe- 
cially that of ship-building, is flourishing. The town contains 
8020 inhabitants. It was the birth-place of the celebrated 
Admiral De Ruyter. Lat. 51.26.37. Long. 3.28. 16. east. 

VOCABULARY denotes the collection of the words 
ofa language, with their significations, otherwise called a 
dictionary, lexicon, or nomenclature. A vocabulary is pro- 
perly a smaller kind of dictionary, which does not enter so 
minutely into the origin and different acceptations of words. 

VOCAL, something that relates to the voice or speech. 
Thus vocal music is that set to words, especially verses, and 
to be performed by the voice; in contradistinction to in- 
strumental music, composed only for instruments, without 
singing. 

VOCALIZE, to, (Ital. vocalizzare,) a technical term in 
music, signifying to sing exercises upon the vowel A only. 
The practice of vocalizing follows the study of the solfeg- 
gio in learning to sing. See Soura, &c. 

VOCATIVE, the fifth state or case of nouns. 
GRAMMAR. 

VOET, GisBert, an eminent divinc, was born at Heus- 
den on the 3d of March 1589, being the descendant of an 
ancient and considerable family. The earlier part of his 
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education he received at the school of his native place, a 
: : : | 

there he astonished his teachers by his uncommon power 
of memory. It is said that he could repeat three entiri 
comedies of Plautus, as many of Terence, the first book d| 
Horace’s Odes, the first book of Ovid’s Metamorphose | 
and many other ample portions of the authors whom he ha, 
read. In 1604 he was sent to the university of Leyder 
where he prosecuted his studies for seven years. Durin 
his theological course, he gave private lectures on |ocid| 
and among his pupils he numbered the celebrated Burgerg 
dick. Having completed his acadcmical studies in 1611, i 
became a candidate for the ministry. His profession; | 
carcer was retarded by a long illness; but on his recovery) 
he was appointed to officiate in the church of Vlymen, an} 
he preached occasionally at Engelen, about a league dis 
tant. In 1617 he accepted a call to Heusden, where hj 
continued to officiate for seventeen years. In 1619 he adi 
sisted for six months at the famous synod of Dordrecht, an|| 
proved himself a most zcalous supporter of the doctrines dy 
Calvin. In 1634 he became one of the ministers 4} 
Utrecht; and, on the foundation of a university in tha] 
city, he was appointed professor of divinity. He now tool| 
his doctor’s degree at Groningen. During the vacation dj 
1637 he paid a visit to England, where he inspected thi 
public libraries, and formed a personal acquaintance vit! 
many learned men. For threc years after his return, hi) 
discharged his duties in a very laborious manner: besida|_ 
his private lectures, he gave eight public lectures ave 
and likewise taught Hebrew, Syriac, and Arabic. Beforl] 
he settled at Utrecht, he was accustomed to preach eigli) 
times a-week. He rendered himself very conspicuous bil 
the zeal and pertinacity with which he opposed the phild} 
sophy of Des Cartes. This philosopher, who had fixed hi 
residence at Utrecht, was exposcd to a great variety qj 
attacks, literary and juridical, from the professor of divi 
nity, by whom the tendency of some of his speculation] 
was considered as highly pernicious. His public opposi| 
tion commenced in 1639, and gave rise to much contrd ' 
versy. Voet was seconded by Rivet, Des Marets, anil 
other divines eminent for the extent of their learning ani} 
the soundness of their theology. Having continued h | 
labours till a very advanced period of life, he died on tl i 
first of November 1676, in the eighty-eighth year of hij} 
age. Among many other works, he published “ Selects 
Disputationes Theologice.” Ultraj. & Amst. 1648-64 
5 tom. 4to. But his principal work bears the title 0 
« Politeia Ecclesiastica.” Amst. 1663-76, 4 tom. 410. 
Voet, Joun, the grandson of this theologian, was bon i 
at Utrecht on the 3d of October 1647. His father, Pa | 
Voet, who was born at Heusden on the 7th of June 1619) 
became successively professor of logic and metaphysics th 
Greek language, and the civil law, in the university 0) 
Utrecht, and died in that city on the first of August 1677] 
He was likewise the author of various works. His son wal) 
appointed professor of law at Herborn, and afterwards ? 
Utrecht, and was finally removed to Leyden, where "| 
died on the 11th of September 1714. We subjoin a list 
his principal publications. De Jure Militari liber singu 
lar. Ultraj.1670, 8vo. De Familia Erciscunda liber 50 
gularis. Ultraj. 1672, 8vo. Compendium Juris juxta i 
ricm Pandectarum. Lugd. Bat. 1693, 4to. Commenta | 
rius ad Pandcctas. Lugd. Bat. 1698, Hage Com. 1708) 
2 tom. fol. This last is an elaborate, and upon the whol 
an able work; nor has it yet lost its high forensic, as W¢ 
as academical reputation. 
VOGEL, asmall island in the Eastern seas. Long: ii 
46. E. Lat. 5. 12. 8. There is also a cluster of soma 
islands, under this designation, near the West coast of sia 
Long. 98. 55. E. Lat. 7. 38. N. - 
VOGHERA, a province of the kingdom of Sardinia 
in the principality of Picdmont, containing two “He 
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ind 139 towns and villages, with 114,400 inhabitants. The 
pital is a city of the same name on the river Stoffora. 
t is fortified, is well built, and contains seven religious 
uses for monks and nuns. ‘The inhabitants, 12,047 in 
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menon may have originated from the diminished quantity Volhynia 
of snow and rain which had fallen in the higher countries;- __|l 
from the greater evaporation of the Caspian sea, and the Volt. 
gradual extension of the different mouths of the river, or =" 


umber, carry on considerable trade in wine, corn, and 
ther agricultural productions. Lat. 46.1. Long. 8. 39. 
1 
t. 
“VOICE, a sound produced in the throat and mouth of 
‘nanimal, by peculiar organs. 
| Voices are either articulate or inarticulate. Articulate 
pices are those whercof several conspire together to form 
ies assemblage or little system of sounds; such arc the 
voices expressing the Ictters of an alphabet, numbers of 
hich joined together formwords. Inarticulate voices are 
‘uch as are not organized, or assembled into words; such 
the barking of dogs, the braying of asses, the hissing of 
‘erpents, the singing of birds, &c. 
. For a description of the organs of the voice, see ANA- 
somy and PHysIoLocy. 

Voice, in Grammar, a circumstance in verbs, by which 
hey come to be considered as cither active or passive, 7.e. 
sither expressing an action impressed on another subject, 
is L beat ; or receiving it from another, as J am beaten. 
Jce GRAMMAR. 

VOIGHTLAND, a province or circle of the kingdom 
f Saxony, which was diminished by the peace of 1814. It 
's bounded on the north-east by Erzgeberge, on the south- 
bast by Bohemia, on the south-west by Bavaria, and on the 
north-west by Reus. The province is divided into three 
>ailiwicks, comprehending eightcen citics or towns and 294 
villages, with 102,890 inhabitants. It is 303 square miles 
extent, and occupies the side or the top of a mountain- 
wus range. It is a raw and cold district and mostly a stoney 
soil, and on the higher parts no other corn than oats will 
fipen. It yields abundance of potatoes, which form the 
thief sustenance, much fruit, and in some portion tolcrable 
pasture. The woods are extcnsive and furnish charcoal 
ndsome pitch. The chief occupation is in the muslin 
anufacture, which employs more than 25,000 persons. 
There are mines of iron and of copper, and the converting 
hose metals into domestic articles affords considerable em- 
ployment. The capital of the province is the city of 
Plauen on the river Elster. 
VOIRON, a city of France in the department of Lozere 
ind arrondissement of Grenoble. It stands on the river 
orges, and is remarkable as the central point for the ex- 
jensive trade in hempen cloth which is made in the sur- 
founding district. Therc is also a fabric of sword blades 
ighly esteemed, and there are several paper mills. The 
nhabitants amount to 6700. 

VOLCONDA, a town and fortress of thc South of In- 
la, province of the Carnatic. The port is situated on a 
ock 200 feet high, and a mile in circumference at the bot- 
mi. Itwas taken by the Mahratta chief, Sevagee, in 1677; 
and during the Carnatic wars of the last century, was a 
>. hea Long. 79.5. E. Lat. 11.10. N. 
| VOLERY, a bird-cage of such a size that the birds have 
oom in it to fly up and down. 

VOLGA, the largest river in Europe, derives its origin 

om two small lakes in the forest of Volkonski about 80 

iles from Tyer, a town in Russia. It is navigable a few 

iles above that town. This noble river waters some of 
the finest provinces in the Russian empire, and at last falls 
nto the Caspian sea, by several mouths, below Astracan. 
| |The Volga is subject to annual inundations. In the year 

1774, the inundations exceeded the lowest watcr mark by 

nearly 40 feet, since which period they have been rather 

mn the decline; for in 1775, they rose only to 39 feet 2 
fachen above that mark; in 1782, they rose to 26 feet ; in 

(1785, to 25 feet 2 inches; and in the year 1791, their 


tight was the same. Pallas is of opinion that this pheno- 


perhaps from the joint operation of all these causes. 

VOLHYNIA, or Woxrnynta, a government, or stad- 
holderate, of the Russian cmpire, extending in north 
latitude from 49° 28 to 52° 3’, and in east longitude from 
23° 30’ to 29° 14’. It is hounded on the north-west by 
Grodno, on the north by Minsh, cn the cast by Kieu, on 
the south by the Austrian kingdom of Gallicia, and on the 
west by the kingdom of Poland. This province belong- 
ed to Poland till the great dismemberment of that king- 
dom by Russia, Austria, and Prussia, when it was transfer- 
red to the first of those powers. It extends over 30,660 
square miles, divided into twelve cireles, and containing 139 
citicsand towns, and 259] villages,with 1,394,600 inhabitants. 
The nobility and traders are for the most part of the Polish 
nation, but many of the peasants are of a Russian origin, 
and there are also many Jews. The major part of the 
population adheres to the Greek church, at whose head is 
a bishop of that sect. The Catholics are next in number, 
and mostly Poles, who have a bishop at Luzk as head of 
their church, and they still have many monasteries. The 
Jews have their own synagogues and thcir separate schools. 

The face of the country is a high level plain, which ex- 
tends northward from the Carpathian mountains. At the 
north there are few or no hills, but many morasscs, and the 
elevated land between them is covcred with woods of ex- 
cellent timber. The southern part is undulating, and has 
many spurs projecting from the Carpathians, though few of 
them exceed 400 feet in height. Their summits are mostly 
covered with trecs. 

The soil is cither a loam or clay, occasionally sandy, 
but generally mixed with marl, and covered with a thick 
coating of vegetable mould. Although in the north there 
are large tracts of moors and marshes, yet, by draining, 
they are converted into profitable meadows and corn fields. 
Although the process of cultivation is little better conduct- 
ed than in Poland, yct there are fewer unproductive sea- 
sons, and none in which a surplus of corn is not produced. 
Flax, hemp, rape, and tobacco are cultivated ; and some oil 
is raade from the seed, but merely for home consumption. 
Hops, saffron, mustard, and capsicum are grown, but on a 
limited scale. The converting the forests into timber and 
charcoal affords considerable occupation to the labouring 
classes. The manufactures are solcly for domestic use, 
and consist of linen and woollen cloth, the spinning of which 
is performed by hand by the females ; and families buy the 
yarn and have weavers who go from house to execute their 
part of the work. Though Volhynia is nearly equal in ex- 
tent to Ireland and has a better soil, yet, from want of that 
stimulus which access to good markets gives, it is enabled 
to support, and that in a wretched manner, scarcely one- 
fifth of the same number of human beings. The little 
trade that exists is in the hands of the Jews, who, by legal 
means, or by smuggling, send into the Austrian and Prus- 
sian territory, corn, brandy, live cattle, especially horses, 
and some salted meat, and also honey and bees’ wax. 

VOLITION, an act of willing. See Meraruysics. 

VOLONES, slaves who, in the Punic war, voluntarily 
offered their services to the state, which is the reason of 
the appellation ; upon which they were admitted to citizen- 
ship, as none but freemen could be soldiers. 

VOLT, in the manege, a round or circular tread, hence, 
by the phrase éo make volts, is understood a gate of two 
treads, made by a horse going sidcwise round a centre, in 
such a manner that these two treads make parallel tracks ; 
one larger, made by the fore-feet, and another smaller, 
made by the hind-feet ; the croup approaching towards the 
centre, and the shoulders bearing out. 
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VOLTAIC ELECTRICITY. 


Vouraic Execrricrty properly designates that branch 
of electricity to which the name of Galvanism is generally 
The term voltaic has been given to it in conse- 
quence of the science having been founded by M. Volta, 
professor of natural philosophy at Pavia, although the ex- 
periments of Galvani were prior to those of his country- 
man. At present we propose to comprehend under this 
general title, the sciences of galvanism, electro-magnetism, 
magneto-electricity, and thermo-clectricity; and we have 
adopted this arrangement in order that we might avail 
ourselves of the various discoveries which might be made up 
to the close of the work.! 


~ PART IL—GALVANISM. 


The science of galvanism derives its name from some in- 
teresting experiments performed in 1789 by M. Galvani, 
professor of anatomy at Bologna. When one of his pupils 
was using an electrical machine, a number of frogs were 
lying skinned on an adjoining table for the purposes of 
cookery. The machine being in action, the young man 
happened to touch with a scalpel the nerve of the leg of one 
of the frogs, when, to his great surprise, the leg was thrown 
into violent convulsions. Madame Galvani, having ob- 
served the fact, communicated it to her husband, who 
speedily repeated and extended the experiment. He 
found that the convulsions took place when a spark was 
drawn from the prime conductor; and when the blade of 
the knife, or any other good conductor, was brought into 
contact with the nerve. When a frog formed part of an 
electric circuit, a very small quantity of electricity, whether 
common or atmospheric, produced convulsions in the 
muscles. Having hung a number of frogs by metallic hoops 
on an iron railing, he observed that the limbs were fre- 
quently convulsed when no electricity was indicated in the 
atmosphere. In studying this experiment, he was led to 
the conclusion that the convulsions were not produced by 
extraneous electricity, but that they always took place 
when the muscle and nerve of a frog were each placed in 
contact with metallic bodies, themselves connected by a 
metal. <A still more powerful effect was produced when 
two metals, such as zéze and silver, were employed, the 
nerve being armed or coated with one of these metals, the 
muscle brought into contact with the other, and the two 
metals joined by an electrical conductor. 

This experiment is shewn in fig. 1, where Z is the rod 


Fig. 1. 


of zine and C the rod of copper. The extremity B, of 
the zinc is brought into contact with the armed muscle 


* The names electro-magnetism and galvanism occur so early in the alphabet, that the arrangement referred to could not with propriety 


be avoided, 


of the suspended limb FD, while the extremity of the 
copper is brought into contact with the nerve at D., When } 
the two metals are made to touch at A, the limbs are con. 
vulsed, and take the dotted position ff Galvani explain. | 
ed this phenomenon by saying, that the muscle of the froc | 
was a sort of Leyden phial, the nerves representing the in- 
terior, and the muscles the exterior coating of the phial, and | 
the discharge or shock taking place by the metal or me 
which form a communication between the two electrified 
coatings. The fluid which thus passed along the nerves 
and muscles was called the Galvanic fluid. 

The publication of Galvani’s discoveries excited great}, 
interest. The subject was prosecuted by Valli, Fowler, id 
Robison, Volta, Wells, Humboldt, Fabbrici, and others; 
but the labours of Volta were the most successful, and, by |} 
his discovery of the Voltate pile, he may be considered as/) 
the great founder of the science. In his earliest ingniries 
Volta saw the true cause of the phenomena described by 
Galvani. He maintained that the exciting fluid was ordin- 
ary electricity, produced by the contact of the two metals, 
and that the convulsions of the frog arose from the electri- 
city thus developed passing along its nerves and muscles, 
Volta afterwards proved that the force, which gave tise to 
these phenomena, was generated by the contact of hetero-|} 
geneous bodies, that it decomposed their natural electri- 
city at the point of junction, continually separating the two 
fluids, and making the positive electricity pass along the 
one and the negative along the other. 

According to this view of the subject, every two hetero- i 
geneous bodies form a galvanic circle or are, as it is some-¢ 
times called, in which electricity is generated; and hence 
Volta was led, in 1800, to invent the Voltaic pile. or com- | 
pound galvanie circle. ) 

This apparatus, shewn in figs. 2, 3, consists of a number fi 


of single galvanie cireles, ZC, ZC, &c., each of which is com- 
posed of a disc of zine and another of copper. These single 
galvanic circles are separated by a disc D, of paper; cart, or 
cloth soaked in water or any other fluid. When thirty 0") 
forty pair or couple of zinc and copper discs, four inches 
square, are combined, as in fig. 2, the electricity devel 
will be sufficient to make the gilt leaves of an electroscope 
diverge, the upper or zine end with positive, and the | 
or copper end with negative electricity ; and if we touch the | _ 
upper end with the wetted fingers of one hand, and the)! 
lower end with the wetted fingers of the other, a distinct} 
electrical shock will be experienced. th 
The zine extremity of the pile is therefore called the 
positive extremity or pole, and the copper ies h 
negative extremity or pole. The wet card, or dist, ¥ a 
separates each pair of metallic discs is called the conductor. 


In order to understand how the electricity of each 
sity alvanic pair is accumulated in the pile, let C, fig. 4, be 
alate of copper, or a negative 
«ment, communicating with the 
gound by a wire or chain, W. 
‘hen a plate of zénc Z, or a post- 
te element, of the same size, is 
jced above it, a decomposition 
‘electricity will take place at 
1: instant of contact ; the 
jyative electricity will pass in- — 
{the copper and through the wire W into the ground ; 
vile the positive electricity will enter the zznc, and ac- 
«mulate, till its tension, or the thickness of the electrical 
¢atum, is a maximum which we shall call 1. If we were 
tmake the zinc plate Z communicate with the ground 
| another wire, the positive electricity with which it is 
iarged will be carried off like the negative electricity from 
> copper disc, and the electricity, set free by the con- 
t of the two metals, would be carried off as soon as it is 
nerated. By uniting the extremities of the two wires 
{2 electricities would be recomposed, and a continual cir- 
‘lation of electricity would take place. The disc of cop- 
jr C, communicating with the ground as in the figure, 
id the zine disc Z, having an electrical intensity equal to 
let us place upon Z a wet disc D of card. The positive 
octricity will pass from Z to D till the tension of the elec- 
icity in D is equal to 1, a fresh supply arriving from the 
ntact of the two metals. The same electrical state will 
(ntinue when a second plate of copper, C?, is placed above 
edisc D. But if we place a second plate of zinc, Z?, it 
‘ll acquire from the copper beneath it and the wet disc 
| electrical intensity equal to 1, and from its own action 
|| the copper it will acquire another portion of electricity 
al to 1, so that its electrical intensity will be 2. While 
Is is going on, the negative electricity developed in the 
‘pper will be neutralised by the positive electricity which 
possesses, and in the first pair, CZ, there will be a new 
velopment, by which the first zinc disc Z will be brought 
k to an intensity 1, as well as the disc D and the second 
1 per C*. Hence the second zinc disc, Z?, can be in equi- 
rium only when it has an intensity double of that possess- 
by the first. In like manner the third zinc disc will 
‘ve an intensity 3, the fourth 4, and so on, the fortieth 
\ving an intensity 40. 
In the voltaic pile which we have now described, the 
\pative or copper pile, communicates with the earth, and 
e intensity of the positive electricity increases, at every 
it, from 1 to 40. If we take another pile of similar 
mensions, in which the zinc or positive pile communi- 
tes with the earth, then the intensity of the negative 
ectricity will increase from 1 to 40. Let us now place 
ese two poles together, so that the two poles in com- 
nication with the ground are supported by a wet disc 
card, we shall have a pile of eighty pair of plates, in the 
ddle of which the electricity is in its natura] state, its in- 
sity being there 0, while at one end there will be a post- 
'?¢ pile whose intensity is 40, and at the other end a nega- 
* pile whose intensity is also 40. 
In a voltaic pile thus insulated we have electricity of op- 
site kinds accumulated at its two poles, and of any inten- 
py ve choose. If we now place a wire in contact with 
{pe pole, and another wire in contact with the other, and 
hie (8 their extremities together, we shall observe an elec- 
' park, By separating them and again bringing them 
gether, another spark will be seen, so that there is a con- 
ual current of fire passing from the one extremity or 
Ne of the wire to the other. 
he we now unite the two extremities of the two wires, so 
© close the circuit, every thing will appear to be at rest, 


int, notwithstanding this state of apparent repose, the elec- 
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trical actions are still going on; the electrical fluid is de- Voltaic 
composed in each pair of plates, and again recomposed in Electricity. 
the conducting wires. In order to prove this, we have a ye 
to interpose a piece of slender wire between the extremi- 

ties or poles of the conducting wires, when it will either 

become hot, or red hot, or white hot, or be fused, according 

as it is longer or shorter, or of a greater or a less diameter. 

In like manner, water, acids, and other compound substances 

are all decomposed when placed between the poles and the 

wires, so as to form part of the galvanic circuit. 


CHAP. I.—DESCRIPTION OF GALVANIC APPARATUS. 


In performing these experiments, and drawing from this Galvanic 
powerful agent all the electrical energy which it is calcu-@pparatus. 
lated to yield, a great variety of apparatus has been employ- 
ed. When a voltaic pile consists of many couples, their 
superincumbent weight presses all the water or other fluid 
from the discs of card or cloth, and thus injures the action 
of the pile. In order to avoid this, Volta introduced the 
“couronne des tasses,” which is represented in fig. 5, where Couronne. 
A, B, D, &c., are three des tasses. 
or more glass vessels 
containing acidulated 
water or diluted sul- 
phuric acid; the plates 
Zand C of zinc and ° 
copper, about two 
inches square, are sol- 
dered to the ends of a 
bent metallic wire, 
M, N, &c., and are 
immersed in the water in the vessels. About thirty of these 
cups are sufficient to give a shock. When the circuit is 
closed, by joining the ends of the wires W, W, gas is actively 
evolved at all the surfaces of the plates, but when the cir- 
cuit is broken the evolution of gas ceases in the copper 
plate, and becomes less copious in the zinc. 

A valuable modification of the “ cowronne des tasses,” Modifica- 
called the trough battery, was suggested by Dr Wilkinson tion of it. 
and Dr Babington. Plates of zinc and copper, about four 
inches square, are joined together in pairs, by being solder- 
ed at one point. The pairs of plates are then attached to 
a strip of well dried and varnished wood, A B, fig. 6, so that 
the whole can be 
placed in a 
trough, T T, 
made ofearthien- 
ware or wood, 
with as many, 
partitions as 
there are pairs 
of plates. When 
the trough is of 
earthenware the 
partitions are of 
the same sub- 
stance, but if 
they are made of 
wood the partitions are made of glass. When diluted sulphu- 
ric acid is poured into the cells of the trough T T, the battery 
AB, is immersed in it, so that each pair shall be separated 
from the adjoining one by a partition of the trough. This 
apparatus has the great advantage of allowing us to clean 
or repair the plates, without pouring out the fluid, which 
can also be changed with great facility. The powerful 
voltaic battery, constructed for the Royal Institution by 
Mr Eastwick, under the direction of Sir H. Davy and Mr 
Children, is upon this plan. It consists of 2000 double 
plates, and its acting surface is 128,000 square inches. 
When a battery consists of a number of these troughs unit~ 

4p 


Fig. 5. 


Trough 
battery. 


Fig. 6. 
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Cruick- 
shanks’ gal- 
vanic 


trough, 


Wollas- 
ton’s ele- 
mentary 
galvanic 
battery. 


Mr Chil- 
dren’s bat- 
ferye 
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Voltaic ed together, the terminal plates of the adjacent trouglts are square feet; the plates being six feet long, and two feo} 
Electricity. joined by slips of copper, which unite the zinc end of one eight inches broad. The plates are attached to oa et 
- wooden frame, suspended by ropes and pullies, whieh, bein 


trough with the copper end of the other. 
The galvanic trough, as it is called, is shewn in 
fig. 7, as constructed by Mr Cruikshanks of Wool- 


Fig. 7. 


wich. Plates of zinc and copper C Z, CZ, &c., fig. 
8, soldered together, 
are made to constitute 
the partitions of a 
trough, TT, of baked 
wood, by fixing them 
into grooves formed in 
its side, all the zinc 
surfaces being on one 
side and all the copper 
ones on the other. The 
spaces or cells between 
them are then filled 
with a solution of salt and water, or with diluted muriatic or 
sulphuric acid. ‘Troughs of this description are very apt 
to get out of order from the warping of the 
wood by the action of the acid solution, from 
the cracking of the cement, and other causes 
which affect the condition of the cells. This 
trough was still farther improved by keeping 
the plates of zinc and copper separate as at Z, 
C, but united at their summits S, with a small 
ribbon of copper. Each of these double plates 
was then placed upon the earthenware or 
glass partitions of a trough like that in fig. 6. 

Dr Wollaston found that the power of a gal- 
vanic battery was greatly increased, when 
each surface of the zinc plate was opposed to a sur- 
face of copper, and in 1815 he constructed on this 
principle what he calls an elementary galvanic bat- 
tery. From a series of experiments, made for the 
purpose of ascertaining the most compendious form of 
apparatus, by which visible ignition might be shewn, he 
found that a single plate of zinc, one inch square, when 
rightly mounted, was more than sufficient to ignite a wire 
of platina z,/55dth of an inch in diameter, even when the 
acid is very diluted (fifty parts of water to one of sulphuric 
acid). “ But for this purpose,” he adds, “ each surface of the 
zine must have its counterpart of copper, or other metal, 
opposed to it; for when copper is opposed only to one face, 
the action on the posterior surface of the zinc is wasted to 
little or no purpose. The smallest battery that 1 formed 
of this construction consisted of a thimble without its top, 
flattened till its opposite sides were about ,%ths of an inch 
asunder. The bottom part was then nearly one inch wide, 
and the top about 58,ths, and as its length did not exceed 
y’sths of an inch, the plate of zinc to be inserted was less 
than &ths of an inch square.”! 

The plan thus suggested by Dr Wollaston was employed 
by Mr Children in the construction of a magnificent bat- 
tery, in which each plate presented a surface of thirty-two 


1 Annals of Philosophy, vol. vi. p. 210. 
2 Edin. Journal of Science, No. vii. p. 19, Jan. 1826. 


counterpoised, is easily lowered and elevated, so as toi 
merse the plates in, or raise them out, of the acid, Th 
cells of the battery were twenty-one in number and their 
united capacities 945 gallons.? al | 
Having seen a new battery of Dr Wollaston’s, constructed 
on a large scale by Newman, Mr Hart? of Glasgow con. | 
ceived the idea of adding sides and bottoms to the double 
copper plates, so as to make them form cells of themselves / 
for holding the acidulous liquid. In this way, each fot 
nic pair became a ériad, consisting of two plates of copper! 
inclosing one of zinc. The following is the method of Con-| 
structing such a battery as given by Mr Hart:— 1 
“ The cells are formed by cutting the copper in the form! 
represented by fig. 9, they are then folded up as seen jn 
fig. 10, and the seams grooved. A drop of tin is run into 
each lower corner, to render the cells perfectly tight, and | 
at the same time to increase the positive state of the cop 
per. Fig. 11. represents the zinc plate cast in the usuall 
manner, and having a piece of screwed brass wire cast into! 
the top of it, in order to suspend it by. 


Fig. 9. 


Fig. 10. 


~ 


Fig. 11. 


“ Fig. 12. is a section of the battery, showing 
copper tail of the first cell F 
is connected withthe zinc Fig. 12. 
plate of the second, and an bad Gd fe 
so on. This connection 
is rendered perfect, by 
joining them with a drop 
of solder. The zinc plates 
are kept firm in their 
place in the cells by three 
small pieces of wood, in 
the same manner as in Dr Wollaston’s battery; the wholl| 
are then fixed (by .means of screw nuts fitted on the bras 
wires) to a bar of baked wood, previously well varnished 
Fig. 13 represents the battery in its complete state. 


how th 


Fig. 13. 
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“« When the battery is small, two may be suspended ol} 
one frame. When used for shocks, they may be oer 
with the positive or negative poles together, and one i 
wire to complete the circuit; but when employed se | 
flagration, the batteries ought to be placed alongs: 


2 Phil. Trans. 1815, p. 363. 


‘- ach other, with all the positive poles at one end, and the 

ty-egative at the other, and the poles of the same name 

. Fed This arrangement will increase the surface, while 

.e number is the same. ba, 

s | When the battery is to be used, it is to be lifted off the 

jme, and dipped into a wooden trough lined with lead, 
to which the acid has been poured, or it may be placed 
the leaden trough, and the liquid poured into it, till the 
‘Ils are full. It is then to be placed on the frame, and the 
Ist charged in succession.” 
Mr Candie of Glasgow constructed six batteries on this 
‘inciple, of twenty-five triads each, and they were found 
perior to a battery on Wollaston’s construction, “ with the 
me number of plates, but the plates of which contained 
juble the surface.” This comparison was made in the 
nner proposed‘ by M. M. Gay Lussac and Thenard. 
Two of Dr Wollaston’s batteries, each containing ten 
‘ads in porcelain troughs, evolved a certain volume of gas 
_ seventeen minutes, while a battery of the new construc~ 
yn, with the same number of triads, but presenting only 
e half the surface of the other, yielded the same volume 
) gas in fourteen minutes.” This effect, as Mr Hart re- 
arks, could arise only from the superior means of insula- 
in possessed by his battery. 

r’s | Very great improvements have been made on the galva- 

ad ic battery by Dr Robert Hare of Philadelphia, whose Gal- 

o \nie deflagrator, as he calls it, is represented in fig. 14, 


ich represents an apparatus consisting of two troughs, 

h of which is ten feet long. Each trough contains 150 
lvanic pairs. The galvanic series, AB, in the upper trough, 
shewn, as it appears when the acid is off the plates, CD 
ing the part of the trough containing the acid when it is 
'F the plates. In the lower trough EF, the galvanic series 
omitted, in order that the interior may be better under- 
[ The series belonging to this trough is shewn in fig. 


The pairs are contained in three Fie. 35 
vs ; g. 15. 
€s, each containing fifty pairs. In pla- 
‘hg these ¢hree boxes in the trough, alittle i me Va be 


‘Ace is left between them and that side —_ 

the trough in which the acid enters,so 
t instead of flowing over them, it may run down out- 
¢, and rise up within them. 
The pairs of the series consist of copper cases, about se- 
Inches long, three wide, and half an inch thick, each 
/ptainin a : 
cplateequal. Fig. 16. 
idistant from 
sides, and 
prented from ‘Zi AZ 
iching it by 
Doved stripes 

“Wood. Each 

} ~~ |icplate is sol- 

ed to one 
€ of the adja- 
Please of cop-¢ c ¢'¢ o'¢ ec ¢ 
» 88 shewn in 


N 
N 


’ 
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fig. 16, the copper cases being open only at the top and _ Voltaic 
bottom. The copper cases are separated from each other Electricity. 
by very thin veneers of wood. be a de ad 

The two troughs, AB, EF, are joined lengthwise, edge Hare’s gal- 

to edge, so that when the sides of the one are vertical, those vanic detla- 
of the other must be horizontal. Hence, by turning the gator. 
handle H a quarter of a revolution, the two troughs thus 
united upon pivots which support them at the ends, will be 
so raised that any fluid in the one trough must flow into 
the other, and by reversing the action must fow back again. 
In this way, the galvanic series being placed in one of the 
troughs, and the acid in the other, the plates may, by 
means of the handle H, be all simultaneously subjectéd to 
the action of the acid, or relieved from it. The pivots are 
made of iron, coated with brass or copper, and a metallic 
communication is made between the coating of the pivots 
and the galvanic series. The lower trough, EF, is con- 
nected with the upper one, AB, by metallic rods, mn, op, 
joining the two handles, H,.A.! 

In the course of his experimental researches in electri- Faraday’s 
city, Dr Faraday was led to the construction of a voltaic Voltaic 
trough, in which the coppers, passing round both surfaces 'eus®- 
of the zincs, should not be separated from each other, ex- 
cept by an intervening thickness of paper, or in some other 
way, so as to prevent metallic contact, and should thus con- 
stitute a compact, powerful, and economical instrument. 

He found, however, that Dr Hare had in the trough, which 

we have above described, anticipated him in his contrivance. 

The arrangement of Dr Hare, who separated the copper 
plates by thin veneers of wood, and poured the acid on and 

off the plates, by a quarter revolution of an axis, which 
carries both the troughs with the plates, and another trough 

to collect and hold the liquid, was applied by Mr Faraday 

as the most convenient. His zinc plates were cut from 
rolled metal, and, when soldered to the copper ones, had 

the form 

shewn in fig. Pig ¥7, 

17. They 
were then 
bent over a 
guage into 
the shape 
fig. 18, and 
when packed in the wooden trough, were disposed as in 
fig. 19, small plugs of cork be- 

ing used to prevent the zinc Fig. 18, Fig. 19. 


fromtouching the copper plates, A) ff 

and a single or double thick- y nis 

ness of cartridge paper being alae ale 

interposed between the conti- ' 

guous surfaces of copper to pre- 

vent their contact. A trough 
AOI, 


of forty pairs of plates could | 
thus be unpacked in five mi- 

nutes, and repacked again in halfan hour; and the whole se- 
ries occupied only fifteen inches in length. A trough of this 
kind, with forty pairs of plates ¢hree inches square, was com- 
pared with one of forty pairs of four inch plates, having dou- 
ble coppers, and used in porcelain troughs, with insulating 
cells, and having the same strength of acid; and the former 
was found equal to the latter in the ignition of platina wire, in 
the discharge between points of charcoal, and in the strength 
of the shock. The following are the advantages of this 
form of trough enumerated by Dr Faraday :—1. It is so 
compact that one hundred pair of plates may go into a 
trough three feet long. 2. The copper bearings, on which 
the pivots rest, afford fixed terminations, which Dr Faraday 
connects with two cups of mercury fastened in front of the 
stand of the instrument. These fixed terminations give 


1 Silliman’s Journal, vol. vii p. 347, and vol. v. p 94, 
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the great advantage of arranging an apparatus to be used 


Electricity. in connection with the battery, before the latter is put in 


rm action. 


Faraday’s 
voltaic 
trough, 


Mr Young’s 


improved 
battery. 


3. The trough is ready for use in a few seconds, a 
single jug of diluted acid being sutlicient to charge one 
hundred plates. 4. When the trough has performed a 
quarter of a revolution, it becomes active, and the experi- 
ment has the advantage of the first contact of the zinc and 
acid, which is ¢wice, and sometimes thrice, that which the 
battery can produce a minute or two after. 5. When the 
experiment is finished, the liquid can be instantly poured 
from between the plates, and hence the latter is never need- 
lessly wasted, the acid unnecessarily exhausted, or the zinc 
uselessly consumed. The charge, too, is mixed and made 
uniform, and the advantage of a first contact is obtained in 
the next experiment. 6. The saving of zinc is so very 
great, that Dr Faraday estimates the zinc to be thrice as 
effective as that in the ordinary form of battery. 7. The 
surfaces of the zinc and copper plates may be brought much 


nearer to each other when the battery is constructed, and - 


remain so till it is worn out. 8. Thinner plates of zinc will 
do the duty of thicker ones, and rolled zinc, which is the 
purest,! may be used. 9. The purity of the diluted acid is 
proportioned to the quantity of zinc dissolved. 10. The 
acid is more easily exhausted, so that we need not use 
an old charge a second time. 11. By using a due mix- 
ture of nitric and sulphuric acid for the charge, no gas 
is evolved from the troughs. Among the defects of this 
form of the battery, Dr Faraday enumerates the precipi- 
tation of copper on the zinc plates, which he considers 
as arising chiefly from the papers between the coppers 
retaining acid when the trough is emptied, which acid, 
acting slowly on the copper, forms a salt, which gradu- 
ally mingles with the next charge, and is reduced on the 
zinc plate by the local action, and hence the power of the 
whole battery is reduced. Dr Faraday proposed to remedy 
this evil, bv using slips of glass to separate the coppers at 
their edges.? 

The defect thus pointed out by Mr Faraday, was particu- 
larly experienced by Mr James Young of the Andersonian 
University, Glasgow, who has proposed a form of battery 
in which these papers are not required, and having construct- 
ed several dozens of instruments in the new form, he found 
that from the same surfaces of zinc, electricity, the same in 
quantity and tension, is produced in both Dr Hare’s form and 
his, but that in the new construction, this effect is produced 
with half the quantity of sheet copper, which arises from 
both sides of the copper plates being presented to surfaces 
of zinc. The following is Mr Young’s construction. Sup- 
posing the breadth of the required plates to be two inches, 
the sheet copper and zinc are cut into ribbands, two inches 
broad and five inches long, and a portion cut out as in fig. 
20. The ribbon is thus divided into two squares of two 
inches, and united at A, and having a piece projecting at 
B. Fig. 20, representing a single plate, either of zinc or 


Fig. 21. 


Fig. 22. 


A 


ES 


copper, is bent at A, as in fig. 21. <A plate of zinc thus 
bent, is then united to a similar one of copper, by soldering 
together the ;rojecting parts BB, as in fig. 22, and this is 
the only metallic communication existing between them. 


1 Dr Faraday found rolled Liege or Mosselman’s zinc the purest. 


Each pair of plates is constructed as in fig. 22: Btarane | 
ing a number of pairs to form a battery, they are intey| i 
so that a copper square comes in between each dete f 
zinc squares, and vice versa. This arrangement isnot ne , 
described. At the positive end of the battery there ‘ ‘} 
single copper plate, which is soldered at the top to the | ! 
double copper plate, as seen in fig. 23, which represents | 


23. Fig. 24, 
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three pairs properly arranged, and also the wav in which! 
they should be fitted up, and kept steadily apart ina woode 
frame. This frame is made of two solid pieces of wood 
into which are dove-tailed two cross bars, ee, ee’, in front), 
witli two similar ones behind. The grooves in the crox 
bars for receiving the edges of the plates, are formed by| 
placing the four cross bars together, and sawing a little wa 
into one side of them all every eighth of an inch or so ir 
their length, so as to form a set of parallel grooves. This) 
affords us a better security against metallic contact than the 
wedges of cork in Dr Hare’s battery, which are apt to slip| 
out. ' 
The frame, fig. 23, with its plates, may be introduced into 
a porcelain or wooden trough, TT, containing the diluted) 
acid. Mr Young prefers a single trough to Dr Hare’s two 


AB, carrying two pullies, PP, the frame and battery can 
be raised out of the fluid. 
Mr Warren de la Rue made an important step, by using))i: 
asolution of sulphate of copper as the exciting agent in voltaidhte 
batteries. Oxygen isthus supplied to the zinc by theoxidec 
copper; no gas is evolved; andthe action being thusrendere 
continuous, the effect is fully equal to that momentarily produ 
ced by immersion in acids. The battery which M.de la Rud” 
considers best adapted to the use of sulphate of copper, 1! 
shown in fig.28. The zinc plate is shown in fig. 25. Itshould 
be tinned on the top A, previous to the 
amalgamation of the rest of the plate. Fig. 25. Fig. 26. 
The zinc plate is retained in its place A f 
by grooves cut out of the twoslips of 7 
wood BB, to within 3-4ths of an inch 
of the bottom. The copper plates are 
formed into cells, painted on the out- 
side (as in fig. 26,) five inches square and one inch wide | 
E,E, being two ears of copper for suspending the cell in ty 
place, and A, a slip of copper to be soldered to the a 
plate in the adjacent cell. As the zinc plates do not ae 
scend lower than within 3-4ths of an inch of the bottom 0) 
the cells, the space thus left may contain the deposits ans) 
ing from decomposition of +», 98 
the sulphate of copper. ‘The Fig. 2°: 
cells are supported in a long 
wooden frame, by means of 
the ears E,E, by hooks driven 
through them as shown in fig. 
27. In order to receive the 
charge when the battery is in 
action, M. de la Rue employs 
the contrivance shown in fig. 
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ic A spout L, a quarter of an inch deep, is placed at the 
cityipp of each cell, and these spouts overhang a wooden gut- 
»r extending along the frame. The solution of the sulphate 
just then be renewed by means of a funnel with a long 
‘eck, the long end being made to descend nearly to the bot- 
ym of the cell. When the fresh solution is thus poured in, 
ne spent liquor will run out by the spout into the gutter. 
When a series of experiments is over, the battery must be 
mptied, and the plates well cleaned by dashing water be- 
ween the cells.!. Mr Noad justly recommends this battery 
3a very valuable one, and as likely to supersede the acid 
harged battery altogether. Its initial action was equal to 
ne of Wollaston’s batteries of equal surface, and what is 
f far more importance, its action was permanent. 
sor , Professor Daniell has published in the Philosophical Trans- 
pil’s ctions for 1836, an account of two new voltaic batteries, 
wed iossessing valuable properties. The first of these he calls 
HY’ ne dissected battery, by means of which he says, “ many 
etached facts well-known before, had become clear, and of 
jore importance, from their connection and comparison 
ritheach other by its means.” The following is Mr Daniell’s 
wn description of it:—The battery consists of ten glass 
ells, asection of one of which is represented in the accom- 
vanying figures. 
“abed, fig. 29, is a foot of solid glass, containing a 
avity ef g h, the upper part of which 
s fitted with a stopper, gf. Through 
his stopper the stems of the two plates 
_j kl mn, pass into the lower part of 
he cavity, which is divided into two cells 
vy the partition o p, and each of which 
‘ontains mercury, into which the wires 
espectively dip. This arrangement ad- 
its of the plates being changed at plea- 
-ure with little difficulty. The plates may 
e connected together, or with the plates 
‘f other cells, by means of wires, p 9, 
jassing through the lateral holes, ¢, u, 
nd dipping also into the cupsof mercury. 
o the glass foot thus arranged, a glass 
| J\hade vw xyz z, is fitted by grinding, 
| nd constitutes a cell for the reception of 
he liquid. A graduated glass jar, A, B, 
ay be suspended over either plate by 
neans of a brass clip, proceeding from a 
od placed by the side of the cell in the 
‘nanner represented by fig. 30, which is a perspective 
jrawing of a circular arrangement of ten such cells. 


Fig. 29. 


Fig. 30. 


Fig. 31 represents the section of a cell which is adapted 
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to the same 
tion. It is supported in a_per- 
forated table C, D, by its project- 
ing rim v wy z, and the stems of 
the plates pass through the glass 
stopper abe d, into the exterior 
mercury cups 0, p, by means of 
which all the necessary connexions 
may be made. 

The circular arrangement of the 
cells of the battery, fig. 30, admits 
of their being combined together in 
various ways with the greatest faci- 
lity, by means of small cups of mer- 
cury g, A, 4, placed at proper inter- 
vals. My next disposition was to 
connect all the platinum plates to- 
gether by wires radiating from 
them to a central cup &, of mercury, and all the zinc plates 
by wires, dipping into a ring of the same metal, placed 
ina groove abcde f, surrounding the whole arrange- 
ment. In this state of things no action was of course mani- 
fest, for there was no complete circuit ; but upon mak- 
ing a connection by means of a wire, between the central 
cup and the exterior circle of mercury, the current was 
enabled to circulate, and was manifested by the simultaneous 
evolution of gas from all the cells. The inequality of action 
became again apparent, and the differences between the 
cells was nearly the same, as when they were connected in 
separate single circuits.” 

Notwithstanding the numerous improvements which have 
been made in the voltaic battery, no successful attempts had 
been made till the time of Professor Daniell, to discover the 
causes of the variations and decline of its force, after the first 
immersion of the plates in the diluted acid. The principal 
causes of these variations he proved to be the evolution of 
hydrogen gas from the negative metallic surface, which not 
only consumes a considerable portion of the generated elec- 
tricity, but reduces at the conducting plates the oxide of 
zinc, formed by the action of the battery at the generating 
plates, and here the conducting plates were ultimately so 
encrusted with metallic zinc, as to diminish and finally an- 


purposes, but is less expensive in construc- 
Fig. 31. 
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nihilate the circulating force. Hence he was led to the con- Professor 
struction of what he calls a constant battery, for producing Daniell’s 
an invariable current of force, and therefore applicable to constant 


many important researches, which cannot be successfully 
carried on under variation of the voltaic current. But beside 
the attainment of this great object, Professor Daniell con- 
siders it as promising the following advantages : 

1. The abolition of all local action, by the facility of ap- 
plying amalgamated zinc. 

2. The trifling expense of replacing the zinc rods when 
worn out, and the total absence of any wear of the copper. 

3. The dispensing with the use of nitric acid, and the 
substitution of the cheaper materials, sulphate of copper and 
oil of vitriol, and the absence of any annoying fumes ; and, 

4. The facility and perfection with which all metallic 
communications :nay be made, and different combinations 
of the plates arranged. 

The following is Professor Daniell’s description of this 
valuable instrument. 

Fig. 32 represents a section of one of the cells, ten of 
which are shown in connexion at fig.53; @ bcdisa cylin- 
der of copper six inches high and three and a half inches 
wide; it is open at the top a 8, but closed at the bottom, 
except a collar, ef, one anda half inch wide, intended for 
the reception of a cork into which a glass siphon-tube, 
ghijh, is fitted. On the top, a 0, a copper collar, cor- 
responding with the one at the bottom, rests by two hori- 


1 London and Edinburgh Philosophical Magazine, April 1887, vol. x., p. 244. 
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zontal arms. Previously to the fixing of the cork siphon- 


Electricity. tube in its place, a membra- 


Professor 
Daniell’s 
constant 
battery. 


nous tube, formed of a part 
of the gullet of an ox, is 
drawn through the lower 
collar, e ff and fastened 
with twine to the upper, 
im no; and when tightly 
fixed by the cork below, 
forming an internal cavity 
to the cell, communicating 
with the siphon-tube in 
such a way as that, when 
filled with any liquid to the 
level m o, any addition 
causes it to flow out at the 
aperture & In this state, 
for any number of drops 
allowed to fall into the top 
of the cavity, an equal num- 
ber are discharged from the 
bottom. p q, is a rod of 
cast zinc, amalgamated with mercury, six inches long and 
half an inch diameter, supported on the rim of the upper 
collar by a stick of wood, 7, s, passing through a hole 
drilled in its upper extremity; #is a small cup for the re- 
ception of mercury, by which, and the cavity a, at the top 
of the zinc rod, various connexions of the copper and zine, 
of the different cells, may be made by means of wires pro- 
ceeding from one to the other. 

In fig. 33 the ten cells are represented as connected in 


amalgam? Zine 


Glass Syphon - 


single series, the zinc of one with the copper of the next. 
They stand upon a small table ina circle, with the apertures 
of the siphon-tubes turned inwards, surrounding a large fun- 
nel, communicating with the basin underneath, for the re- 
ception of any liquid which may overflow. A smaller fun- 
nel is supported over the internal cavity of each cell by a 
ring sliding upon rods of brass placed between each pair of 
cells. One of these only is shown in the drawing to avoid 
the crowding of the sketch.” 

In the preceding construction, Mr Daniell had two 
main objects in view. 1. To remove out of the circuit the 
oxide of zine as soon as its solution is formed; and, 2. To 
absorb the hydrogen evolved upon the copper without pre- 


1 Phil. Trans. vol, xxxvii. p. 119, &c 


cipitating any substance injurious to the latter. The 
of these objects is completely effected by suspending the ei 
in the membranous cell, into which fresh acidulated Water 
is allowed to drop slowly from the funnel above, whilst th 
heavier solution of the oxide is withdrawn from the sien 
at an equal rate by the siphon-tube, g h i 7 &. The 
second object was attained by charging the space round | 
the membrane with a saturated solution of sulphate of 
copper instead of dilute acid. When the circuit was com: | 
pleted the current passed freely through this solution, no | 
hydrogen appeared upon the conducting plate, but a ni | 
tiful thick coating of pure copper was precipitated upon it, 
thus perpetually renewing its surface. , 
Notwithstanding these charges, there was still a Ta- 
dual, though very slow, decline in the force of the battery, | 
which Mr Daniell traced to the weakening of the saline 
solution by the precipitation of the copper, and consequent 
decline of its conducting power. In order to remedy this | 
defect, he suspended some solid sulphate of copper in 
small muslin bags, which just dipped below the surface of | 
the solution in the cylinder, and kept it in a state of satu. | 
ration by its gradual dissolution. With this improvement || 
the voltaic current became perfectly steady for six hours 
together. An improvement upon this arrangement is | 
shewn in fig. 34, where a e fh, is a 
perforated colander of copper, into 
which, instead of muslin bags, the sul- 
phate of copper is placed. The central 
collar, b d e g, rests by a small ledge 
upon the rim of the cylinder. The 
membrane is then drawn through the 
collar, and, after being turned over its - 
edge, it is fastened with twine. 
Professor Daniell having found it of 
great advantage to increase the num- 
ber of cells, he now places them in two 
parallel lines, of ten each, upon a long 
table, the siphon-tubes being disposed 
opposite each other, and hanging over 
a small gutter, placed between the rows 
to carry off the refuse solution when the 
acid requires to be changed; and as a 
uniform action may be kept up by occa- 
sionally adding a small quantity of fresh 
liquid, he now dispenses with the dripping funnels. 
Professor Daniell considers a battery of twenty cells as | 
amply sufficient for all the purposes of demonstration and 
investigation. It keeps eight inches of platinum wire, 
¢dath of an inch in diameter, permanently red hot in the 
open air, and it is even an economical source of the purest |} 
oxygen for laboratory purposes. For this latter purpose jj 
he has fitted up a cell by inclosing a platinum plate, m- 
stead of the zinc rod, within the membranous fube, which 
is closed at the upper end by a glass tube bent in a con 
venient form to deliver the disengaged gas under 4 | 
receiver. When this cell is included in the circuit of | 
double cells, the hydrogen is absorbed as formerly by 
the oxide of copper, but the oxygen is evolved from | 
the platina at the rate of eighty-four cubic inches in the | 
hour. tag 
In a subsequent paper on voltaic combinations ! Profes! ny 
sor Daniell found that the power of the battery was great Ton 
ly increased by an increase of temperature. Having 8} 
solved the sulphate of copper in standard acid, in place 0 jut 
water, the battery produced thirteen in place of he 
cubic inches of mixed gases every five minutes. ©? | 
another occasion, he added one part of sulphuric acid to 
eight parts of the saturated solution of the sulphate, 
poured it into the cells, when of the high temperature pro- 


Fig. 34. 
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 aced by the disengagement of heat during the mixture, 
ity.nich was about 110°. The battery afforded at first 
enty-two inches of the mixed gases in five minutes. 
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inch beyond the cylinder. The bladder is then drawn _ Voltaic 
all over and fastened round the upper rim bya cord, and it Electricity. 
is kept clear of the copper by the circular piece of wood. “"—" 


Wishing now to try the effect of higher temperatures, he 
iplaced the membranous tubes with cylinders of porous 
urthenware. These cylinders, closed at the lower ends, 
id their diameter one and a half inches, and the same 
right as the copper cells. The bottoms of the latter are 
ited with sockets in which the tubes are placed, and 
hich confine them in their proper position, the perfo- 
‘ted colanders, which hold the sulphate of copper, pass- 
ig over their upper ends. These porous tubes require to 
» thoroughly soaked in dilute acid. The increase of 
mperature was obtained from steam, and the general re- 
it of many experiments was, that the working rate of 
vis battery was nearly doubled at a temperature of 212°, 
‘ovided no secondary action interfered with it.? 
In the interesting paper which contains these observa- 
#0! Sons, Professor Daniell has described an improved constant 
's hitery of large dimensions, the effects of which exceeded 
s most sanguine expectation, and which he thinks cannot 
e farther improved in point of simplicity and cheupness. 
‘his battery consists of ten copper cells, twenty inches 
‘igh, and three and a half inches diameter. The interior 
rtitions are formed by merely tying the open ends of the 
xen’s gullets to the rings of the colanders which hold the 
dne vitriol, and which are made deeper than before, and 
spending them in the cells, to the bottoms of which they 
ach. Each bag contains rather more than a quart of the 
‘ilute acid. The zinc rods are five-8ths of an inch in dia- 
‘eter, and well amalgamated, and their connexions the 
fine as formerly. At the temperature of 67° this battery 
‘roduees, in the voltameter, twelve cubic inches of the 
jlixed gases per minute, or 720 in the hour. It has great 
‘ower of ignition, and while it will maintain six inches of 
‘latinum wire, 745 Of an inch in diameter, red hot, it will 
jill decompose water at the rate of fourteen cubic inches 
|) five minutes. When the battery is not in use, the zinc 
dds are taken out and wiped, and the membranous bags 
prefully lifted out of their cells, emptied of their acid, fill- 


The copper cylinder ¢ c, which is as deep as the pot, is 
perforated with six holes equidistant from the top and 
bottom. These holes form communications with an inner 
cylinder of copper C, C, three quarters of an inch dis- 
tant from the outer one. The shelf bottom of the space 
between the two cylinders, is on a level with the lower edge 
of the holes, and soldered to the large cylinder. The ob- 
ject of this cylindrical chamber is to hold crystals of sul- 
phate of copper when required, and to contain the solution, 
which should not rise higher than the upper edge of the 
holes. A smal] quantity of sal-ammoniac, (muriate of am- 
monia,) in the proportion of five parts of the saturated so- 
lution to 100 of water, is then poured outside the bladder 
till it reaches the upper edge of the zinc cylinder ZZ. The 
solution of sulphate of copper will require a few crystals 
of the sulphate to be added every four hours, but the am- 
moniacal solution needs no reuewal. The connexions are 
formed, as in fig. 36, by strips of 
copper soldered to the zinc cylin- 
der Z Z, and to the inner copper 
cylinder C C. The wires bend 
over the edge of the pot and enter 
two cups holding mercury, from 
which the wires that transmit the 
electrical current through any ap- 
paratus, may proceed. The ac- 
tion of this battery will continue 
as long asa particle of metallic 
salt remains in solution. If siz 
drops of a saturated solution of 
the sulphate of copper are added 
to the exhausted and colourless 
solution, the battery instantly resumes its original power. 
A constant current, therefore, may be kept up by having a 
few crystals of the blue vitriol on the shelf, which, by being 
gradually dissolved, will pass to the external surface of the 
copper. 


Fig. 36. 


id with water, and suspended from a frame placed for their 
pception. Professor Daniell adds, that there is no reason 
) think that the limits of efficiency have yet been nearly 
{tained, and the gullets could easily be connected together 
as to obtain bags of any required length. Professor 
Janiell has more recently put in action seventy series of 
jis large constant battery, which, on the 16th February 
839, fused titanium, and heated sixteen feet four inches of 
‘No. 20 platinum wire. 
Another form of the constant battery we owe to J. W. 
<a fullins, Esq., M.P., who calls it the quantity battery. It 
“pnsists of an earthenware pot six inches deep and four 
ide, which is shewn in action in fig. 35, 
nd in perspective in fig. 36, a cylinder 
amalgamated zinc, Z, Z, standing on 
gs half an inch long, and cut out of 
é cylinder, is placed in the pot; the 
eight of the cylinder, including the legs, 
} only two inches. Within this cylinder, 
ind at the distance of three-8ths of an 
ch from it, is placed a copper vessel 
| & having round its outer edge a rim 
‘| Quarter of an inch wide, round which a 
in bladder, well cleaned and moistened, 
‘ted. The bottom of the pot rests on a 
weular Piece of baked 


Mr Mullins has constructed also a battery for intensity, of Mullins’ 
the effects of which he has given the following description :? intensity 
—“ T have put,” he says, “as in the quantity battery, q battery. 
shallow cylinder of zinc within, and close to the internal 
surface of the earthenware pot, next the copper cylinder, 
as before; but, instead of letting the inside of this cylinder 
go for nothing, the internal surface of the copper is lined 
with very thin caoutchouc for insulation; then comes an- 
other small cylinder of zinc, then a copper one lined as 
the last, then a zinc, and lastly, a copper cock, copper, of 
course, enveloped in membrane. In this battery the power 
is immense in proportion to the quantity of the metals 
used, which, in my opinion, depends upon a new principle, 
which is developed in this mode of construction and ar- 
rangement, that is, restricteng the electric current to gradu- 
ally diminishing metallic surfaces as it advances, so that, 
as the quantity accumulates, the conducting surfaces are 
reduced, and of course a much higher degree of intensity 
is a necessary consequence. By merely altering the con- 
nexions of the plates, which, by the mode I have adopted, 
can be done with the utmost facility, this battery can be 
turned into a powerful quantity one, and probably a wine 
glass full of the solution is amply sufficient.” 

Having found that a single piece of zinc, of three square Shillibear’s 
inches, surrounded by a membrane, could be easily fitted susteiniay 
wood projecting a quarter of an up, Mr Shillibear constructed the galvanic apparatus ShowN pattery. 


‘ul 


Fig. 35. 


Rev. Mr 


' The experiments of Marianini and Rogers on the influence of heat upon single voltaic circuits will be found in the Annales deChimie, 
oM. Xxxiii, _p. 132, and Sillimans’ Journal, vol. xxvii. p. 57, January 1835. In Roger’s experiments the deflection of the galvanoineter, 
° from 70° to 147° while the temperature rose from 75° to 210°. 

| Lond. and Edn, Phil, Mag. 1886, vol. ix. p. 283. 
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Voltaic in figs. 37 and 38. It consists of a copper trough, CC, the spiral galvanic batteries. The first battery of this king 


Fig. 37. Fig. 38. 
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three inches deep, and two and a quarter wide, divided into 
as many compartments, with copper partitions, as we wish 
to have zinc plates. A section of a trough, for five plates, 
is shewn in fig. 38. The zinc plates are soldered firmly to 
a copper bar, and this copper bar is fastened by a screw to 
a piece of hard wood which serves as a cover to the bat- 
tery. The pole director, shewn at the top of fig. 37, for 
directing the course of the electric current, is constructed 
thus. In the wood cover, C C, there is cut a groove on 
each side of the screw B, in connexion with the zinc, and 
into this groove is fitted a copper slide, which carries two 
moveable wings, Dd, Ee, which may be easily brought into 
contact with the copper or zinc. When the wing Dd is 
in contact with C, and Ee with B, the current of electri- 
city will go out from the wire in connection with the wing 
Dd, and return by the wire connected with the wing Ee, 
into the zinc plates through B. If we now shift the slide, 
so that Ee is in contact with C, and Dd with B, the cur- 
rent will be reversed, going out by the wire at Ee, and re- 
turning by the wire at Dd, to the zine through B. In 
order to prevent any precipitation of the sulphate of copper 
upon them, the zinc plates should be lightly covered with 
bladder. When the trough is to be employed for sustain- 
ing a weight, the membranes should be slipped off, and 
diluted nitrous acid used instead of the sulphate of copper 
solution. 

A galvanic battery of a very simple kind, and easily con- 
structed, has been employed by M. Bachhoffner.? A piece 
of thin sheet copper, coiled up in the form of a cylinder, 4 
inches by 24, is kept in that state by a fine copper wire. 
The cylinder is then placed in a small bladder tied round 
the copper with pack-thread. The bladder is open at top, 
and its bottom forms the bottom of the cylinder. A sheet 
of rolled zinc is coiled up in a similar manner, and a piece 
of copper wire, previously soldered to each zinc and copper 
cylinder, forms the connexion between them. This battery 
may then be placed in a jelly-pot. It is excited by a satu- 
rated solution of sulphate of copper, poured into the copper 
cylinder. Another solution of common salt is poured in on 
the outside of the copper, and in contact with the zine. If 
it be required to keep the battery in action for two or three 
days, a few crystals of sulphate of copper must be added, to 
ay up the strength of the solution within the copper cy- 

inder. 

Before concluding this part of the subject, we mustnotice 


1 Sturgeon’s Annals of Electricity, April 1887, p. 224, 
* Trans. American Philosophical Society, vol. v. 


on a large scale, was made by Dr Robert Hare, who ij 
ed it a calorimotor from its remarkable power of pro-|- 
ducing heat. It consists of sheets of zine and copper) 
formed into coils, the copper coil encircling the zing gti 
a distance not exceeding a quarter of an inch. The sheets) 
of zinc were about 9 inches by 6, and the copper 14 by 6 
more of the copper being necessary as shown in fig, 49, 
where ZZ represents the zinc, and 
CC the copper coil. Each coil was 
about 24 inches in diameter, and 
they were 80 in number. All these 
coils were let down by means of a 
lever, into 80 glass jars, 2? diameter, 
and 8 inches large, containing the 

acid solution for exciting them.? 
M. Pouillet constructed one of 
these with twelve couples for the 
Faculty of Sciences at Paris, and 
found it very powerful in producing 
great quantities of electricity with low tension. |. 
Mr Pepys constructed a similar instrument on a grand” 
scale, for the London Institution, in 1822, for electro-mag-i[" 
netic purposes. . It is represented in fig. 40, where M is the| 
i| 


Fig. 40. 


battery, C C the conductors, W the counterpoise weight 
and T T the tubs, one for holding the dilute acid, and tha 
other water. The battery M, consists of two plates of cop | 
per and zinc each fifty feet long, and two wide, exposing 4} 
superficial surface of 400 feet. They are rolled or wrapped) 
round a cylinder of wood, with three ropes of horse hair bel] 
tween each fold to keep them from contact, and these rope} 
are kept in their position by notched sticks, occasionally in) 
troduced in the rolling. Two conductors CC, of coppe} 
about three quarters of an inch thick, are soldered to thi) 
end of each plate, from which the electric force is obtaineyy 
when the instrument is in action. The batteryis suspende(| 
by ropes and pullies, with a counterpoise W, to permit 3) 
immersion in a tub of diluted acid, or when not in use 10 q) 
tub of water. It requires about 55 gallons of fluid, and thi 
solution used contains about 25th of strong nitrous acid. La 
A very excellent galvanic battery for producing elect), 
city of different intensities, has been described im 1830} 
by Mr Joseph Henry, of New Jersey college.5 The obje¢} 
of the apparatus is to exhibit most of the phenomena 
galvanism, and of all those of electro-magnetism on @ 415) 


2 Id. Id. p. 214, 3 Phil. Transactions, 1828, p» 187. 
® Silliman’s Journal, vol. iii. 1821, p. 105. 


gile, with one battery. It consists of 88 pairs, each of 
ty. wich is composed of a plate of rolled zinc, 9 inches wide 
| 12 long, inserted in copper cases, open at top and bot- 
tn. These elements are suspended in groups of 11 pairs, 
«8 sets in all; and each of the 8 troughs which are raised 
, to the elements, are divided into 11 cells by wooden 
‘rtitions coated with cement. 
4 ,Anelectric apparatus, in which the phenomena were sup- 
s ysed to be independent of chemical action, was invented 
ec-}! J. A. de Luc, in 1809. It consists of a great number 
(alternations of small discs of zinc, and silvered paper, 
yout an inch in diameter. Thesc discs succeed each 
aer in the following order: zinc, silver, paper; zinc, sil- 
1, paper. When from 500 to 1000 discs are enclosed in 
) glass tube, and the plates are pressed together by a 
lass cap and screw at each end, the pile will produce dis- 
{ct electrieal effects. When the columns of 1000 series 
ech, are fitted up as in fig. 41, and placed 
tically in a glass receiver, a brass ball, Fig. 4]. 
dpended by a thread of raw silk, will, 
lj the action of the two piles, continually 
gike the two bells placed at the lower 
cl of the piles. Mr B. M. Forster suc- 
coded in making an apparatus analogous 
tthe preeeding, which rung continually 
{ five months. Mr Singer made one, 
vich rung continually for 14 months, 
e1 De Luc had a pendulum which kept 
vrating for more than two years. 
‘Mr Singer found that when the paper 
3 perfectly dry, the pile lost all its power, 
é] that itwas deteriorated when too much 
jisture was present. M. Jaeger, however, 
f rved, that when the paper, after being dried to excess, was 
\;ted by exposing the pile to a temperature of from 104° 
140°, the pile began to act as powerfully as before. 
nen the paper is in its driest natural state, the pile is ac- 
tp, and it loses its activity only when the paper is sub- 
jited to adegree of heat capable of scorchingit. By means 
(a pile of 20,000 groups of silver, zinc, and double discs 
(writing paper, a series of distinct sparks were obtained. 
jar, having a coated disc of 50 square inches, was charged 
if0 minutes, and gave a disagreeable shock in the elbows 
éf shoulders. The charge of this jar fused one inch of 
tina wire, the five-thousandth of an inch in diameter. 
‘lis pile, though exhibiting such power, did not exercise 
’ slightest chemical action. 
[he two ends of the electric pile are in opposite electric 
Sjes, the zine extremity being positive, and the silver ex- 
t nity negative, the middle part being in a neutral state. 
M. de Luc and M. Hausman observed that the rays of the 
*} increased the power of the column, an effect which they 
Hught was not due to heat.. Mr Singer, however, found 
it his column was always more powerful in summer than in 
ter, and in a room with a fire than in one without it. 
iM. De Lue has shown how the dry pile may be used in 
“ermining the conducting power of bodies, and also their 
lating qualities, and he has likewise employed it as an 
ial electroscope for indicating the electrical changes which 
e place in the atmosphere. ! 
n 1812, Professor Zamboni of Verona made a consider- 
«improvement on the pile of De Luc. He dispenses en- 
ily with the discs of zinc, and employs only discs of paper, 
id ad 
> of whose surfaces is silvered, or rather ¢imned, and the 
& covered with a thin film of the peroxide of manganese 
Yerited in a mixture of milk and flour. The faces of 
are placed in contact with those of manganese, the ¢2 
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being the positive, and the peroxide thenegative element. M. Voltaic 
Zamboni has been endeavouring during the last 20 years, to Electriciry. 
produce by this pile a perpetual orlong-continued motion ;~"\— 
but the motion, though often long-continued, frequently 

ceases for a while, and sometimes altogether, when the elec- 

tric force of the apparatus has been enfeebled. 

Chemists and natural philosophers had in vain endeavour- yr. Gassiot 

ed to produce chemical effects by means of the dry pile ; obtains 
but M. Gassiot has very recently? succeeded in exhibiting chemical 
its chemical power. Having constructed a pile of 10,000 decomposi- 
series of discs of laminated zinc, paper, and oxide of man- 4" by the 
ganese, each about one inch in diameter, he divided it into P! 
separate piles of 1000 each. With this apparatus he suc- 
ceeded in obtaining sparks which passed through the space 
of y'gth of an inch. When the distance of the points was 
sath of an inch, the stream of sparks was so powerful as to 
produce that peculiar phosphorescent odour which is always 
perceptible in the action of the electrical machine. With 
one of the piles of 1000 series, a spark passed through a 
space of the -42,dth of an inch ; but what was of more inte- 
rest, M. Gassiot succeeded, after many trials, in obtaining 
chemical decomposition of a solution of codide of potassium. 
He fastened about two inches of platinum wire to each end 
of the pile of 10,000 series, the two points of his micrometer 
electrometer being brought parallel to each other, so as to be 
about a quarter of aninch apart. A piece of bibulous paper 
saturated with a solution of iodide of potassium was placed 
on a slip of glass, and then brought into contact with the 
ends of the wires from each extremity of the pile. The 
iodine then appeared invariably on the end of the wire at- 
tached to the end of the pile, which terminated with the 
oxide of manganese. 

The dry pile has been applied with much success by M. Bohnen- 
Bohnenberg, in constructing an electroscope of great deli- berg’s elec- 
cacy. Having suspended between the two opposite poles of troscope. 
two piles a single strip of gold leaf, he found that this leaf, 
however slightly it was electrified, was drawn to one or other 
of the poles, according to the nature of the electricity with 
which it was influenced. In this way he obtained an instru- 
ment, not only sensible to small electrical influences, but ca- 
pable of indicating the kind of clectricity which was pre- 
sent.” 


Before concluding this part of the subject, we shall de- 
scribe some series of apparatus, which have been employed 
in the most recent researches, both in this country and on 
the continent, in conducting the important researches to 
which we shall afterwards refer, respecting the reduction of 
oxides and earths by weak electric currents. M. Becquerel M. Bec- 
employed only a single pair of plates, in connection with his qucrel’s de- 
decomposing cell. Having closed a glass tube at one end by et 
a plug of moistened clay, he immersed it in a weak solution” 
of common salt. The solution of the metallic salt to be de- 
composed, was then placed in this glass tube, and a com- 
pound metallic arc, formed of zinc and platinum, was placed 
in the solution in such a manner, that the platinum leg was 
immersed in the tube containing the metallic solution (the 
negative tube of Becquerel), while the zinc dips in the solu- 
tion of salt. Chemical decomposition then takes place, and 
in a few hours or more, sometimes a few weeks, the metal 
appears on the plate of platinum, in a form more or less 
crystallised. 

Dr Golding Bird, in prosecuting similar researches, has Dr Bird's 
contrived a simple form of the battery, which with Becque- decompos 
rel’s ccll, enables us to perform this class of experiments "6 batter 
with facility and certainty. It consists of a large glass cy- 
linder A, (fig. 42,) 8 inches deep and 2 in diameter. With- 


See Nicholson's Journal, vol. xxvii. p. 81, 161, 241, and also vol. xxviii. p. 5 Phil. Mag. 1810, vol. xxxv., vi. and vii. and Singer's 
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iments of Electricity. 2 Phil. Trans., 1840, part i. p. 191, note. ; 
|| See Annales de Chin, et de Phys. tom. xvi. p. 91, and Bibl Univ. tom. xv. p: 163 Gilbert's Annalen der Physik, vol. xlix. 
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in this is fixed, by means of corks, another glass cylinder 


Electricity: B, 14 inch in diameter, and 4 inches long, and closed at 
~~" one end with a plug or bottom, D of plaster of Paris, 0-7 


Dr Bird’s 


of aninchin diameter. A piece of sheet copper C, 6 inches 


decompos- long, and 3 wide, loosely coiled up, and having the conduct- 
ing battery. ing copper wire F, soldered to it, is placed in the cylinder 


Paraday’s 
volta me- 
ter. 


D, while an equal sized piece of zine E, loosely coiled up, 
and furnished with a conducting wire G, is placed in the 
cylinder A. When the cylinder A is nearly filled with weak 
brine, and the smaller one B, with a saturated solution of 
sulphate of copper, the apparatus is complete; and if the 
fluids in the two cylinders are kept at the same level, a con- 
tinuous current of electricity will be maintained for some 
weeks. The mode of connecting this battery with the de- 


composing cell, is shown in fig.43. This cell is the counter- 


Fig. 43. 


Fig. 42. 


part of the battery, consisting of two glass cylinders, A, B, 
the latter having a plaster of Paris bottom. The tube B, is 
about 3 inches long and half an inch wide, and receives the 
metallic or other solution to be decomposed, the outer tube 
A being filled with weak brine. Into this brine is plunged 
a strip of amalgamated zinc C, connected with the wire F, 
of the battery, while a strip of platinum foil D, is immersed 
in the metallic solution, and is connected with the wire G 
of the battery. This apparatus, therefore, consists of an ac- 
tive single battery, of which C, E, is one of the two metallic 
elements, and C and D the other; and the fluid between C 
and E, separated by the porous diaphragm D, one fluid ele- 
ment, and the fluid between C and D, separated by a porous 
diapliragm, another fluid element.! 

Another instrument necessary in voltaic researches is the 
volta-electrometer, or voltameter, invented 
by Dr Faraday, for measuring the quantity Fig. 44. 
of voltaic electricity, by means of the quantity IF} 
of oxygen and hydrogen generated by the I 
battery. It consists of a graduated glass tube, 
a, fig. 44, closed at the upper end. Platina 
wires 6, 6’, terminating in two platinum plates 
within the tube, pass through the tube, and 
are fused into the glass. The tube is fitted 
by grinding into one of the necks of a two | 
necked bottle. If the bottle is $ or gds full 
of dilute sulphuric acid, it will by enclosing 
the tube, flow into the tube, and fill it. When 
an electric current, therefore, is passed 
through the instrument between the plates, 
the evolved gases collect in the upper part of 
the tube, without being subject to the recom- 
bining power of the platina, the stopper c is taken out. 


1 See Phil. Trans. 1837, part i, p. 89-40 ; and Graham’s Elements of Chemistry, p. 237, 8. 
5 Faraday’s Exp. Researches, p. 253, 258, and 861, 873. 


2 Vol. viii p. 574, 5. 


By receiving the wires connected with 6, }/, replacing th 

stopper, and refilling the tube with the liquid by invertin, 

the bottle, a second measure of gas may be obtained ci 

replacing the wires at J, and 6’. 7 
Dr Faraday has 

given in fig. 45, an- Fig. 46. 

other form of the vol- 

tameter, which he 7 

found very useful in 

experiments continued 

for days together, and cur 

where large quantities \ 

of indicating gas are im 

to be collected. The 

gases, in place of be- @.—__ 

ing measured in the Sa | 

tube, as in fig. 44, are carried by the bent tube b, into ‘ 

graduated jar, placed in a small pneumatic trough. | 


CHAP. If —ON THE GENERAL PHENOMENA AND EFFECT¢ 
OF GALVANISM, 


In our article on Erectricrry,? we have already given aj 
brief account of the results obtained by Dr Faraday, whichh 
established the identity of all the various kinds of electri 
city, and the relation by measure of ordinary and voltaid} 
electricity, as obtained by the same distinguished philoso!) 
pher, and of his new law of electrical conduction. 

Notwithstanding the identity of character of common ant 
and voltaic electricity, the effects which they produce are 
almost infinitely varied, some of these effects being exalted') 
while others are diminished. All these variations, however| 
are explicable by the differences in quantity and intensity) 
of these two kinds of electricity. 

In the case of ordinary electricity, a piece of glass or seal) 
ing-wax, excited by friction and kept near the cap of a gold 
leaf electrometer, will produce a great and instantaneous| 
divergence of the leaves ; but in voltaic electricity the same 
effect is not produced, even by a battery of 100 pair of plates} 

When the extremities or poles of such a battery are exif 
amined by the electrometer, they are found to be posilin 
and negative, the gold leaves repelling each other at the! 
same pole, and attracting each other at different poles, event 
when above half an inch of air intervenes. Hence ordinary j 
differs from voltaic electricity, in having a much higher de 
gree of ¢ension, or intensity, that is, in acting with a greate 
elastic force in a given direction. From this property itac 
so powerfully on the electrometer, and is discharged with 
such facility through air, whether highly rarefied or heated . 
On the other hand, voltaic differs from ordinary electriaty ) 
in the enormous quantity of electricity which it delevopes) 
and puts in motion, and in the continuity or perpetual re" 
production of the current. : 

In order to convey some idea of the immense differenct 
in this respect of the two electricities, Dr Faraday la 
stated that “the chemical action of a grain of water upo) 
four grains of zinc, can evolve electricity equal in quantity 
to that of a powerful thunder-storm.” Thatifa Leyden bat: 
tery is charged with 30 turns of a large and powerful pla 
electrical machine in full action, it would require 800,00 
such charges to supply electricity to decompose 4 nt . 
grain of water, or to equal the quantity which 1s natural 1 
associated with the elements of that grain of water, endow: 
ing them with their mutual chemical affinity Or 10 re 
the comparison differently, the quantity of electricity 2 
254 grains of water is equal to above 24 millions of charges] 
of the Leyden battery above mentioned, or would =e aa 
length of platina wire >4zth of an inch in diametet,t | 


for an hour and a half. 
:| | 


— 


We have already seen that voltaic electricity at rest, like 
y-glinary electricity, produces attractions and repulsiuns. 
¥ Wwe shall therefore proceed to give an account of the effects 
cvoltaic electricity in motion, or of voltaic currents. 


cor, 1—On the Conducting Power of Solids and Fluids 
. for Voltaic Electricity. 


When a voltaic battery is in a state of activity, and when 


Davy. 


BecquerReE..! 


These results are, generally speaking, greatly at variance, 
ti only ones that admit of comparison being those of Bec- 
qtel and Mr Snow Harris. Much depends on the purity 
o he metals; and Mr Harris has ascertained that the con- 
dting power of alloys is very different from that of their 

‘ponent metals. ‘This appears very distinctly from the 

nber for brass, which bears no relation in M. Pouillet’s 
cumn, to the measures for copper and zinc, and also from 
i measure for gold of 18 karats, which we find to be only 
t. 7th of copper, and the 6th of fine gold. The conduct- 
it power in the same metal increases directly as the area 
ovhe section of the wires, and inversely as the length of 


t wire. 
I. Pouillet has found that the same law holds in liquids 
itjuded in cylindrical tubes. By comparing, in this way, 
t conducting power of different saline solutions, the con- 
diting wires being formed of the metal whose oxide was 
ijolution, he found, as Fechner had done, that the inten- 
|| was rigorously in the direct ratio of the section and the 
Uprse ratio of the conductibility. In this way he found 
tt 433 feet of platinum wire 0-006 inch in diameter, had 
ti same conducting power as a column of saturated so- 
ton of sulphate of copper 31 feet in length, and 0°8 inch 
Wliameter, from which it follows that the conducting 
prer of the platinum is two million and a half times 
giter than that of the solution. 

the following table shows the results of his observations, 
"conducting power of the copper solution at 59° Fahr., 
" taken as unity. 


Conducting Power. 


‘aturated solution of sulphate of copper,.... 1°00 
Do. diluted with one volume of water... 0°64 
Do. do. two do.,.. . O44 
Do. do. four COB: watane 0°31 

Do. do. sulphate of zinc,......... 0:417 

istilled water,....... ee ..0°0025 
0, with zoes5 of nitric acid,. nse ay eieahie sae. oe 0-015 


; - Marianini has obtained a great number of interesting 

its respecting the conducting power of water holding 

olution different acids, alkalis, or salts, compared with 

tof distilled water, at the temperature of 3° of Reaumur. 
ollowing is a selection froin his results. 


’ Traité De L’ Electricité, yo). iii, p. 91. 
Phil. Trans, 1833, p. 95. 
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Harris.” 


t 4 2 aaah -eiass ae la ae 5 | al aa 
- Voltaic Voltaic Ordinary Thermo- | Electricity of Electricity of a 
Electricity. | Electricity, Electricity. | Electricity. | Induction. single couple. 
Copper, ..... 100 100 100 100 100 100 
Gold,. 93-6 73 66:7 35-2 110 84 
Si 3 100 ‘ : 


2 Phil. Trans. 1817. 
5 Traité de Physique ii. p. 315. 
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wires of different metals are placed between the poles of the _ Voltaic 
battery, so as to complete the circuit, the current of elec- Electricity. 
tricity passes through them with different degrees of facility, ~~" 
that is, the different metals transmit the electricity with dit. Conduct- 
ferent degrees of resistance. a 
The following table contains the results obtained by Davy, 
Becquerel, Pouillet, &c., respecting the conducting power 
of different metals, for different kinds of electricity. 


CumMing.3 CHRISTIE,* Poutiier.$ 


Distilled water, temperature, 3° Reaumur,..... 1-000 
BEY ArOCyAWALG Ol COMI; <c.0. 0.1.2) 1eurssrosrcrnasae GG 
BAY ONOC VAIN MCHA, 006.00 )50050;ncancontenaancces., 18-27 
DENG AVC Pe MTV «5 slain noe © 9 sacssennisjaneemmeh aacnvie 24-45 
Si: ae egeoareeae ienpeairensten eae 32°06 
Phosphate of BOD int esenan cack ween Aker 

OU OU Pe setae. on sen Pence ated w» 46:00 
Tartrate of potash and antimony,,........ Selenines 50:07 
Sulphate of zinc,.........s.0000. eee 51:69 
4540/08. SRG, oN: So eine 55°68 
Nitrate of lime,........ SAE a eee 57-00 
EMCOUAICOL WOM soars ssinvene s+ « scauc«ensenmsasebeas 59°02 
Nitrate of Baryta,....... ee » 60°02 
Carbonate of potash, neutral,...............0..0. 66°07 
Je agit Soe ee we E1Oy 
SMG OL SOUS. set sac sie cee sesawia en's tacgeans AUR 
BUI HAREC GF TOGA Rg. semen ss accselele te cau Nettie 80-00 
Mee cent cons onthe een cca cus 85°71 
ORS UAICTON OCIS. ost vas nn.sees cmmiinaeneacae 92-00 
TPOAWAC AC dy oscss0 cess oneness <a Scaieininsnteicciateneresscaiaumee Oe AO) 
BE BLOT rans Prusssinus itn insanpiinsuadn sien suaseeN tile 100-00 
Hydrochlorate of lime,........escssesssseesecseee 110°00 
Oxalate Ol POtash,.«csseaneers teduencens aicia cletsistatastommsl 40500) 
AGAALC OF COMBE ass .<naswane sescsettecevcessonses 15400 
ROT, PET ss. «+ se Sampeeuat nes ve comets avsshoeess cay OO 
PUN PUNIMIC AC, « \wissssnssenneenyas'san edt Mums cnn eae 
PRIETATE OL SMNIVEL...ns0s+.s050. esossinnenuees vusesanm el 
Nitric ACIC,........ oisiebsimiossie aegis league 
HMiydrochlorate of platinUm, 1... .csveneesnnessis - 418-00 


The conducting power of solutions increases as the quan- 
tity of salts dissolved, but more slowly as the solution ap- 
proaches to saturation. The preceding table shows that the 
acid solutions have the greatest, and the alkaline and neut- 
ral solutions, the /east conducting power. 

The relation between the contractibility of non-metallic Faraday. 
bodies in the solid state, and that of the same bodies in the 
liquid state, has been investigated by Dr Faraday, with his 
usual ability and success. Having found that a thin plate 
of ice stopped the electric current, while the same current 
passed when the ice was converted into water, Dr Fara- 
day examined a great number of non-metallic solids, and 
found that they assumed the conducting property during 
liquefaction, and lost it during congelation ; but what was 
remarkable, all those bodies underwent decomposition when 


3 Camb. Trans. 1823, p. 63. 
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Volatic fluid, with the single exception of the periodide of mereury, 
Electricity. which, though it insulated when solid, and conducted when 
~~“ fluid, was not decomposed in the latter state. Dr Faraday 
Conduct- found also a great variety of bodies, which acquired no con- 
ms Pewer ducting power in the fluid state, such as sulphur, phospho- 

rus, &c.,and they were not decomposed in this last state. 

The relation between conduction and decomposition is a 
very important one; but no less so is the relation of the 
conducting power for electricity to that for heat. “ As the 
solid becomes a fluid,” says Dr Faraday, “ it loses almost 
entirely the power of conduction for heat, but gains in a 
high degree that for electricity; but as it reverts back to the 
solid state, it gains the power of conducting heat, and loses 
that of conducting electricity.” 

Conditions Dr Faraday has given the following summary of the con- 

of electric ditions of electric conduction in bodies:— 

conduction. <¢ 1, All bodies conduct electricity in the same manner 
from metals to lac and gases, but in very different degrees. 

“2. Conducting power is in some bodies powerfully in- 
creased by heat (such as in sulphuret of silver, fluoride of 
lead, periodide of mercury, and corrosive sublimate), and in 
others diminished, yet without our perceiving any accom- 
panying essential electrical difference, either in the bodies, 
or in the changes occasioned by the electricity conducted. 

« 3. A numerous class of bodies, insulating electricity of 
low intensity, when solid, conduct it very freely when fluid, 
and are then decomposed by it. 

“ 4. But there are many fluid bodies which do not sensibly 
conduct electricity of this low intensity; there are some 
which conduct it, and are not decomposed, nor is fluidity 
essential to decomposition. 

“3. There is but one body yet discovered (periodide of 
mercury, to which Dr Faraday subsequently added corrosive 
sublimate), which, insulating a voltaic current when solid, 
and conducting it when fluid, is not decomposed in the lat- 
ter case. 

“6. There is no strict electrical distinction of conduction 
which can, as yet, be drawn between bodies supposed to be 
elementary, and those known to be compounds.” ! 

Sir Humphry Davy” has shewn, that, as a class, mctals 
have their conducting power diminished by heat; and Mr 
Snow Harris has proved, that heat does affect gaseous bo- 
dies, or at least air.5 


Sect. Il—-On the Intensity and Direction of Voltaic 
Currents. 


Intensity The two electricities of the pile, when disengagcd by the 
and direc- chemical action of its elements, tend continually to reunite 
tion of vol- and form a neutral uid, by entering the conducting bodies 
taic cur- ‘ . ties ; as : = ‘ 
ne. in their vicinity. The quantity of electricity which remains 

free, constitutes the tension of the pile, or the intensity of 
the current, as we have already explained. 

The tension of the pile is affected by various causes. 
When its two extremities are united by a metallic arc, the 
tension at first diminishes rapidly, but the diminution be- 
comes slower and slower, till it reaches its limit, beyond 
which the tension no longer decreases, however great is the 
length of time during which the circuit is closed. 

The loss of tension in a given time increases with the 
numher of voltaic couples, and the pile is longer in reaching 
the limit beyond which the tension does not decrease. 

The loss of tension is more rapid when the liquid exer- 
cises a more powertul chemical action on the oxidable metal 
of the voltaic couple, and the longer it is in reaching the 
limit of decrease. In these experiments, which we owe to 
Marianini, the conducting power of the metallic arc has no 
influence. 


The electric tension lost under the preceding circum- 


—— 


Intensity of 
currents. 


Marianini’s 
experi- 
ments. 


* Researches, § 444-449. 
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2 Phil. Trans. 1821, p. 431, 


stances, is again restored by opening the pile, that is, 
versing the metallic are which united its extremities; pi 
it requires more time to recover its primitive tension, ¢ 
longer the circuit has been closed. 

In studying the change produced upon the tension wh 
the circuit is not closed by a metallic are, M. Marian 
found, that a battery with new plates loses less tension in| 
given time, than one with oxidated plates, the new apps 
tus reaching its limit sooner than the old one. In piles 
sisting of gold and zinc couples, tension diminishes 
rapidly than in the ordinary pile, and reaches its limit j 
very short time; whilst in piles with lead and zing, t 
tension diminislies less rapidly than with copper and 2} 

The direction as well as the intensity of electric currey 
depends on the degree of chemical action exerted by 
liquid on one of the metals, particularly the most oxidy 
one. When the liquid and the metals are therefore know! 
the direction of the eurrent can be predicted. The me 
most acted upon takes away from the liquid negative eld 
tricity. Zinc, for example, is more attacked by brine th] 
copper, and therefore takes from the brine its negative ele} 
tricity ; but if the liquid is a solution of sulphuret of pote 
sium, which affects the copper more than the zine, the col 
per will take from the solution its negative electricity, al 
the current will take an opposite direction. Hence, inl| 
pile with brine, the zine extremity will give posilive eld) 
tricity; whereas, in a pile with a solution of sulphuret 
potassium, the zine extremity will give negative electricil| 

M. Delarive obtained the following interesting resu 
by immersing different voltaic couples in nitric acid of ( 
ferent strengths. Each metal in the two columns is pol 
deve in relation to the one which precedes it. 


In Dilute Nitrie Acid. 


[ 


In Concentrated Nitric Acid. 


Oxidated iron. Silver. 
Silver. Copper. 
Mercury. Oxidated iron. 
Lead. Iron. 
Copper. Lead. 

Iron. Mercury. 
Zinc. Tin. 

Tin. Zinc. 


M. Becquerel mentions arsenic and tron as a remarkall} 
example ofa change of polarity produced by the chemid| 
action of the fluid. With a voltaic couple of zon all 
arsenite, the iron is strongly positive compared with ti} 
arsenic, when they are immersed in diluted acid, whil] 
acts slightly upon the arsenic ; but when they are immers 
in potash kept in fusion, the arsenic, upon which the potal) 
acts powerfully, becomes posttive. ; 

M. Delarive has illustrated this branch of science witli} 
number of valuable experiments on the changes produ 
upon electric currents, while passing through liquid ¢ 
ductors, interrupted by metallic plates. The following: 
the results at which he arrived :— 

1. One or more metallic laminz (platina), placed pe 
pendicularly to the direction of the electric current, 
liquid conductor, diminish the intensity of the cute 
which traverses them. 

2. This diminution is almost nothing when the electt’ 
current is very encrgetic, and proceeds from a pile ‘bin 
ing a great number of couples ; but the intensity diminish : 
the more rapidly in passing through the same number ‘| 
plates, as its original intensity is less energetic: = | 

3. If one or two electrical currents of the same intens! | 
the one an original one, and the other one which has prt 
viously passed through several metallic plates, the first w1 
have its intensity much more diminished by the ait 
tion of a plate than the second. Hence, these currents" 


3 Jd. 1834, p. 230. 
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t» same property, (not by polarisation, as stated by Bec- 
rel), as light and heat which have passed through ab- 
sbing media.1 We have no doubt, therefore, that cur- 
ts which have passed through plates of metals, will have 
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posed of 2000 couples, and exposing 28,000 square inches, Voltaic 
enabled Sir.H. Davy to produce light and heat of the high- Electricity. 


est intensity. When the ends of the wire from each pile" 
terminated in two charcoal points, the most dazzling light Davy: 


ihe acquired, or have possessed previous to their separa- 

tp, other properties than that of passing more freely 

tough other metallic plates. 

From the preceding results, M. Delarive has explained 

t: difference between the effects of a pile with a small 
aber of couples, and a pile with a larger number. The 
t produces more easily the effects which took place when 

i circuit is closed by a very good conductor, while the 

sond may be best employed in producing phenomena 

vich take place in the circuit of an imperfect conductor, 
sh as a fluid, the transmitted currents in the latter case 
hving acquired, in passing through a greater number of 
jtes, a greater facility of traversing an imperfect con- 

\ctor. 

| s the intensity of the electric current had been found 
‘ncrease with the surface, acted upon by the fluid, M. De- 

live endeavoured to determine the law of increase. He 

tind that an increase of surface facilitated the transmission 
¢the current; that the augmentation of intensity produced 
| a greater extent of surface, increased in a greater ratio 
iin the surface when the current is feeble, and in a less 
vio when the current is intense ; so that we gain more 

Jlincreasing the surface when the current is weak than 

‘en it is strong. 

ith regard to the influence of fluid conductors in di- 
ynishing the intensity of the electric current, M. Delarive 

‘and that nitric acid diminishes the intensity least, then 

iwiatic acid, then sulphuric acid. Nitric acid, pure and 
eatly diluted, produces a less diminution than concen- 

| ted acid. The contrary takes place with sulphuric acid, 
ich is a bad conductor. The silver solution came next, 

‘en potash and ammonia, which differ little from each 

her. 

\For further information on the subject of this section, 
2 Marianini, Saggio di Haperience Electrometriche, Ve- 
e, 1825; Ann. de Chim. et de Phys. tom. xxxvi. p. 335 

\xvil. p. 256; xxxvili. pp. 49, 337; xlv. p. 23 Delarive’s 
squisse Historique des Principales decouvertes fartes dans 

‘Hketrieite, Geneva, 1823; or in the Bibl. Universelle tor 

iP See especially Becquerel’s Traité de ? Elect. et 

agnet. tom. lil. 


et. IL—wUn the Production of Light, Heat, and Cold 
| by Voltaic Electricity—the Ignition of Wires. 


The phenomena of light and heat, and the ignition of 
at,etals and wires by ordinary Evecrriciry, having been 
 ilily described under that article, we shall here confine our- 
ives to the analogous phenomena produced by voltaic 
rrents. 

Soon after the discovery of the pile, Van Marum, Pfaff, 
d Tromsdorff discovered that thin leaves and fine wires of 
jetal placed between the poles of a pile, became incandes- 
nt, and even burned while conducting the electrical cur- 
nt; and some time afterwards, M.M. Fourcroy, Vauque- 
, and Thenard observed that piles with large plates de- 
grated metals more powerfully than piles with a great 
mber of plates of smaller surfaces. 

It was in England, however, that the calorific and lumi- 
dus effects of the pile were principally developed. In 
313, the immense battery of the Royal Institution, com- 


'M. Beequerel, to whose excellent work we are indebted fo 
logy say, that the current, in traversing different plates, acqu 
sit passes through a certain thickness of any coloured medium, 
YS, say 9-10ths, and the transmitted light is red. 
‘hd yet not lose t-10th of its light ; but there is no polarisation. 

/prty of transmitting the red rays freely and more copiously than a1 


r the latest and best information on this subject, asks, 
ires a polarisation similar to that of light.” bi 
or any similar number of coloured plates, it loses a certain portion of its 
Now, this red tight may be transmitted through the same number of the same plates, 
The first plates absorbed all the rays but the red. and baving the pro- 
iy other, they passed through in greater abundance. 


ons are all at a vertieal incidence, polarisation cau have uothing to do with the matter. 


passed from the one tothe other, and continued for several 
hours. Platina, sapphire, quartz, and lime, &c., when exposed 
to this source of heat, were instantly melted, and the dia- 
mond and charcoal disappeared, as if they were completely 
volatilised ; and these effects were produced in vacuo as well 
as 1n alr. 


By means of the splendid battery described in a preced- Children. 


ing part of this article, Mr Children obtaincd many impor- 
tant and curious results. His experiments commenced in 
1809, but it was in 1815 that he brought into play the 
powerful! instrument which we have already mentioned. He 
found that metallic wires connecting the two piles of the 
battery became red-hot in the following order :— 


Zinc. 
Silver. 


Platinum. 
Tron. 


Copper. 
Gold. 


And hence Mr Children concluded, that the conducting 
power of these metals was in the inverse order, silver being. 
the most conducting, and platinum the least. 

With this battery, five feet six inches of platinum wire, 
0-11 inch in diameter, were brought by Mr Children to a 
red heat throughout, so as to be visible in day-light. 

Eight feet six inches of platinum wire, 0°44 inch in dia- 
meter, were heated red. 

A bar of platinum 4th of an inch square, and 2°25 inches 
long, was heated red, and fused at the end. 

The oxides of tungsten, uranium, cerium, titanium, and 
molybdenium, were fused. Having filled an opening in an 
iron wire with diamond powder, the diamond disappeared, 
and the iron was converted into steel.” 


At the same time that Mr Children was constructing the Wollaston. 


greatest voltaic battery ever made, Dr Wollaston was occu- 
pied in constructing the smallest. He took a small thimble, 
and having removed the bottom, he flattened the remaining 
cylinder, till its sides were about {th of an inch distant. He 
then placed between these two surfaces a small plate of 
zinc, which did not touch either side of the thimble. With 
a platinum wire about 7gth of an inch long, and 3 gg 5dth 
of an inch in diameter, he united externally the plate of 
zinc with this thimble ; and when this little galvanic couple 
was immersed in acidulated water, the platinum wire be- 
came red-hot, and was melted! This important result led 
Dr Wollaston to the valuable conclusion, that in order to ob- 
tain powerful calorific effects, we must increase the surface 
of the copper in negative metal. 


In repeating the experiments of Davy on the light de- Brandes. 


veloped by charcoal points, M. Brandes discovered that this 
light, like that of the sun, affected the combination of chlo- 
rine and hydrogen, and the decomposition of muriate of sil- 
ver and other bodies. 


By means of the powerful voltaic battery, which Dr Hare Hare. 


calls a deflagrator, and which we have already described, 
this able chemist obtained some splendid results. A_bril- 
liant light, equal to that of the sun, was produced be- 
tween charcoal points ; and plumbago and charcoal were 
fused by Professors Silliman and Griscom. By a series 
of 250, baryta was deflagrated; and a platina wire, ths 


of an inch in thickness, “was made to flow like water.” In Taken of 
the experiments with charcoal, the charcoal on the copper charcoal. 


side had uo appearance of fusion, but a crater-shaped ca- 


“if we will from 


Certainly not. When white 


As these transmis- 
2 See Phil. Trans. 1815, 
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Voltaic vity was formed within it, indicating that the charcoal was 
Electricity: yolatilised at this side, and transferred to the other, whcre 
—~\~" it was condensed and fused, the piece of charcoal at this 

pile being elongated considerably. This fused charcoal was 
four times denser than before fusion. 

Owing to its superior conducting power, a continued vol- 
taic current will maintain, in a state of incandescence, a 
greater length of silver wire than of platinum or iron; but 
if we form a wire of short pieces of silver and platinum wire 
alternately, the platinum portion will become red-hot, while 
the silver ones remain cold. In this case, the current which 
passes readily along the silver wirc, encounters the degree 
of obstruction in the platinum which produces the red heat. 
This fact is no doubt connected with the very remarkable 


Peltier. — one observed by M. Peltier, in the passage of weak currents 
through metallic circuits, where cold was produced at the 
points of junction of certain crystallizable metals. 

Sect. 1V.—On the Chemical Effects of Voltaic Electricity. 

Chemical In a preceding article we have given a full account of 

effects of the general chemical effects of ordinary electricity. We 

voltaic | shall therefore confine ourselves at present to the chemical 
electricity. : : : 

effects of the voltaic pile. No sooner was this apparatus 
Nicholson made known in England, than Messrs Nicholson and Car- 


& Carlisle. lisle applied it to chemical inquiries. Although Volta had 


inferred from the shock, that the action of the pile was elec- 
trical, yet it was to the above inquirers that we are indebt- 
ed for determining by means of the revolving doubler, that 
the s¢lver end of the battery was in a negative, and the zinc 
end in a positive state of electricity. In the course of their 
experiments, they observed a disengagement of gas, which 


Decompo- smelt of hydrogen, from water which happened to be in the 
sition of circuit; and on the 2d of May 1800, they discovered that 
eee water was decomposed into its elements, viz. oxygen and 
hydrogen, when the water formed part of the circuit be- 
tween the positive and negative ends of the pile. Mr 
Cruick- — Cruickshanks of Woolwich confirmed this result, and found 
shanks. that hydrogen was always emitted from the silver or copper 
end of the pile, and orygen from the other. He discover- 
ed also the important fact, that metals could be revived from 
their solutions, under the same circumstanccs, the reduced 
metal being deposited at the end of the wire; and he suc- 
Henry. _ ceeded in decomposing some of the neutral salts. Dr Henry 
decomposed the nitric and sulphuric acids and ammonia; 
and he reduced the oxymuriatic to the state of muriatic 
acid. 
Davy. The attention of our illustrious countryman, Sir H. 


Davy, was about this time attracted to the subject. So 
early as 1802, he had made experiments on the chemical 
agency of the pile; but in 1806, in his first Bakerian Lec- 
ture, he was led to the conclusion, that chemical attraction 
and repulsion were produced by the same cause, acting in 
the one case on particles, in the other on masses, and that 
the same property, under different circumstances, was the 
cause of allthe phenomena exhibited by differentvoltaiccom- 
binations. In October 1807, he decomposed potash and soda, 
and proved that they were oxides of two new metals, potas- 
stum and sodium. With a voltaic battery of 2000 plates, 
he decomposed several of the earths, and discovered their 
metallic bases, barium, strontium, calcium, and magnesium. 
In attempting to decompose the proper earths, he was less 
successful. He succeeded in proving, however, that they 
consist of bases united to oxygen, but the completion of the 
inquiry was left to Wohler, Bussy, and Berzelius, who 
found that all the bases of these earths, except silica, were 
metallic, and capable of uniting with iron.! 

Our narrow limits will not permit us to give an account 
of the successive labours of different philosophers, in ef- 


1 See our articles CuemistRY and Davy, 
Ann. de Chim. 1806, tom. lviii. p- 61. 
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for a full account of Sir Humphry Davy’s electro-chemical researches. 


fecting decompositions by the voltaic battery. 
tent ourselves with giving a brief account of 
of our distinguished countryman, Dr F araday, to whom ¢ 
branch of science owes its greatest acquisitions, 

The phenomena of electro-chemical decomposition hay 
been generally ascribed to two opposite powers residing 
the two poles of the voltaic battery. Grotthus? regards th | 
pile as an electric magnet with attracting and repelli 
poles, the one attracting hydrogen and repelling oxyge 
and the other attracting oxygen and repelling hydroge 
The force exerted upon each molecule of the body is sup 
posed to be inversely as its distance from the poles, and | 
succession of decompositions and recompositions js sy; 
posed to exist among the intervening molecules, Sir 
Davy adopts the idea of attractions at the poles, diminish | 
ing to the middle or neutral points, and he thinks a succes | 
sion of decompositions and recompositions probable. Mess 
Riffault and Champre regard the negative current as col 
lecting and carrying the acids on to the Positive pole, and thih 
positive current as doing the same, with the bases toward| 
the negative pole. M. Biot attributes the effects to the op 
posite electrical states of the decomposing substances int [ 
vicinity of the two poles. M. de la Rive considers the por 
tions decomposed to be those contiguous to both poles, thi| 
current from the positive pole combining with the hydroge | 
or the bases which are there present, and leaving the oxy'| 
gen or acids at liberty, but carrying the substances in unic 
with it across to the negative pole, where it is separate¢| 
from them, entering the conducting metal, and leaving 0 
its surface the hydrogen, or its bases. Dr Faraday regard\| 
the poles as exercising no specific action, but merely as sur | 
faces or doors by which the electricity enters into or passe 
out of the substance undergoing decomposition. He sup] 
poses that “the effects are due to a modification of th| 
electric current, and the chemical affinity of the particle | 
through or by which that current is passing, giving them| 
the power of acting more forcibly in one direction than i 
another, and consequently making them travel by a serial| 
of’ successive decompositions and recompositions in opposit 
directions, and finally causing their expulsion or exclusio 
at the boundaries of the body under decomposition in thé] 
direction of the current, and that in larger or smaller quan‘| 
tities, according as the current is more or less powerful.” || 

In resolving a compound body into its elements, liquidity} 
is an essential condition of the body. A plate of iron, t 
16th of an inch thick, placed between the two sides of th 
pile, will stop completely the most powerful electrical cur 
rent. 

When the elements of a body are separated by electri 
action, the current communicates to each a definite direc4} 
tion, the oxygen travelling towards the zinc, and the hy 
drogen towards the platina pole. 

By an irresistible body of evidence, Dr Faraday has es] 
tablished the important proposition, “ that the chemica 
power of a current of electricity is in direct proportion !0) 
the absolute quantity which passes ;” and this is true of al | 
bodies capable of electro-chemical decomposition. 

The same eminent philosopher has also deduced, froma 
variety of facts, the following conclusion, “ that the qual 
tity of electricity, which, being naturally associated with the) 
particles of matter, gives them their combining power, 
able, when thrown into a current, to separate these particles 
from their state of combination ;.or, in other words, that} 
the electricity which decomposes, and thal which is evolve | 
by the decomposition of a certain quantity of mailer, ni 
alike.” According to this theory, “ the equivalent welg at 
of bodies are simply those quantities of them which aA | 
equal quantities of electricity, or have naturally equal €!&) 


. 
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tr powers, it being the electricity which determines the 
y.givalent number, because it determines the combining 
/rres or if we adopt the atomic theory or phraseology, 
" the atoms of bodies which are equivalents to each 
ojer in their ordinary chemical action, have equal quanti- 
ii| of electricity naturally associated with them.” 

Vhen exposed to the voltaic current, bodies are decom- 

od with different degrees of facility. Dr Faraday found 
pexperiment, that the following bodies were decomposed 
wi) currents of different intensities, those at the top of the 
jisbeing decomposed by currents of lowest intensity. 


Jole of potassium (solution) | Iodide of lead (fused.)‘ 
, Muriatic acid (solution. ) 


(ride of silver (fused. ) ' 
Pp o-chloride of tin (fused. ) Water acidulated with sulphuric 
acid. 


C ride of lead (fused. ) 

{ll compound bodies are not decomposable by electric 
events. The following bodies are not decomposed under 
onnary circumstances :— 


rides of sulphur, phospho- 
s, and carbon. 


Boracic acid. 
Iodide of sulphur. 


“he following bodies are not decomposed :— 


Coride of antimony. Periodide of mercury. 
heute Ammonia. 
Atic acid. 


ll solid non-conductors which become conductors when 
liified by heat, with the exception of periodide of mer- 
ct/, are decomposed. 

Tr Faraday is of opinion that all binary compounds, one 
olyhose elements goes to the negative, and the other to 
tl positive pole, are decomposable, but not ternary com- 

ds. 

‘he following bodies, being non- conductors of electricity, 
not decomposed by it. 
§)hurie acid. 

Pisphoric acid, 

Avnic acid. 

b o-nitrous acid. 


Nitric acid. 

Chloride of sulphur. 
Proto-chloride of phosphorus. 
Proto-chloride of carbon. 


‘The perchlorides of mercury and of antimony, being 

e(ductors when liquid, are decomposable, but periodide 

omercury, though a conductor when liquid, is not decom- 

phble. 

{he following bodies are not decomposable by voltaic 

o- elltricity;— 
Nie 


Tartaric acid. 


Nhte of ammonia. Tartrates. 

Si\burous acid, Benzoides. 
rofluoric acid. Sugar. 
prides, Gum. 


ates. 


fhe following table contains a list of the elementary 
_-putuents of decomposable bodies, with their electro- 
“clinical equivalents} :— 


Elements which go to the Postt1ve Pole. 


seseeese 8 | Selenic acid......64 Acetic acid..... wal 

- 35°5| Nitric acid........54 Tartaric acid....... 66 

126 | Chloric acid...... 7a ‘On Citic acid swe. aect 58 

. 783) Phosphoricacid..35°7| Oxalic acid......... 36 

TINE assesses 18-7| Carbonic acid....22 SW ORUN Pe psvsnenses 16 
OREN... 26 | Boracie acid......24 Selenium ? 


Sulpho-cyanogen. 


Elements which go to the Negative Pole. 


nh OBEN see ] Copper... Seses . 31°6 Soda eee ceeeenoees 31:3 
§ SIUM ss... 89-2] Cadmium...... 55:8 4 Lithia.....5...... 18 
MM ssesseee 23°3| Cerium ........ 46 Barytar......0.. 76°7 
LM ssseeee 10 | Cobalt ......0.. 29'5 | Strontia......... 518 
8) Mes eeeeees 68-7 Nickel eer eceecs 99°5 PATI Gy tssies ap ens 28°5 
‘Ptum ....., 43°8 Antimony. ... 64-6 | Magnesia....... 20°7 


.) 
a 


‘ Paraday's Experimental Researches, p. 247, § 846. 


Calcium......... 20°5 


Bismuth....... 71 Alumina ? 
Magnesium..... 12°7 Mercury....... 200 Protoxides generally. 
Manganese...... 27°7 | Silver...........108 Quinia...........171°6 
BB iis cditeaivess 32:5 | Platina......... 986? | Cinchona.. .....160 
A Bee 57°7 | Gold ? Morphia......... 290 
Lead........6+...103°5 Vegeto alkalies 
Tron...... snaten 28 | Ammonia...... 17 generally. 

Potassa -....... 47°2 


In the course of his electrical researches, 


Dr Faraday? 
discovered the very remarkable fact, 
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a Re! 


Combina- 


that metals and other tion of 


bodies had the power of promoting the combination of84ses by 
gaseous bodies. When a plate of' clean platinum was put nee: 


into a mixture of oxygen and hydrogen gas, the two gases 
gradually disappeared, in consequence of having united and 
formed water. When the platinum plate was made very 
clean, by placing it in sulphuric acid, it acted with such 
energy on the gases, that the tube became warm, the pla- 
tina became red-hot, and the residue of the gases was in- 
flamed. A solution of tartaric or acetic acids gave the pla- 
tinum plate the power of preducing explosion in the mixed 
gases, but strong sulphuric acid was most certain and power- 
ful. Gold and palladium, when acted on by hot oil of vitriol, 
possess also the power of combining oxygen and hydrogen. 


Dobereiner had previously discovered the remarkable pro- Dobereiner 


perty possessed by platinum, which,in the state ofa fine black 


Tnstantane- 


powder, or spongy, became hot, and ignited a jet of hydro- ous light 
gen. This is the well known instantaneous light apparatus. apparatus. 


The following is the theory of these remarkable facts. The 
particles of hydrogen repel each other, so do those of oxygen; 
but the strong adhesion of the gaseous particles to the pla- 
tina suspends, as it were, upon its surface, the above repul- 
sive forces, and brings the particles of oxygen and hydro- 
gen within the influence of their mutual affinity. 

Spongy platinum also decomposes ammonia, and its salts 
when mixed with atmospheric air, and passed over the mc- 
tal at 572° of Fahr. Non-metallic bodies, such as pounded 
glass and charcoal, have, at 600° Fahr., the same property 
as platinum. 


Sect. V.—On Electro-chemical Decompositions by weak 
Electric Currents. 


The precipitation of metals from their solutions, by the Effects of 


presence of other metals, has been long known. 


A plate weak elec: 


of copper, for example, will throw down metallic silver from ttc cur- 


a solution of the nitrate. 
found that these precipitations were owing to electric cur- 
rents, and obtained some interesting results. 


Ritter, Sylvester, and Bucholz'e" 


It is to M. Discoveries 


Becquerel, however, a distinguished member of the Insti- of M. Bec- 
tute of France, that we owe the successful investigation of querel. 


this curious subject. In 1826, he found that, by very feeble 
electric forces, metals easily reducible were precipitated 
from their solutions, by plates of the same metal as that 
held in solution. In 1627, he formed chlorides and iodides 
in the same way, and also double chlorides and double io- 
dides. In 1829, he succeeded in forming sulphurets, io- 
dides, and bromides by similar methods; and when the elec- 
tric energy of the apparatus was exceedingly feeble, and 
the decomposition slow, the sulphurets had time to assume 
a regular crystalline form, and he thus obtained crystals of 
almost all the metals. Ina similar manner, he obtained 
distinct crystals of the metallic iodides. 

In 1830, M. Becquerel found that new compounds were 
formed during these processes, by the reaction of the oxide 
of the metal at the positive pole of a solution. By the re- 
action of two solutions, one of which was the sulpho-carbo- 
nate of potash, and the other the sulphate of copper, and 
by employing an arc of copper and lead, the copper plung- 
ing into the sulphate, and the lead into the sulpho-carbo- 
nate, he succeeded in depositing on the lead small octohe- 
dral crystals of sulphur, with rhomboidal faces, exactly si- 


3 Id. Id. p. 195, § 564, &c. 
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Voltaic milar to the natural crystals of this substance. In this 
Electricity. manner, by a skilful combination of solutions and metallic 
co arcs, and a profound knowledge of the reactions which arise 

: . from the contact of these different substances, he succeeded 
ig a in obtaining, in a crystalline state, compounds which had 
7 never been procured under that form. 

M. Becquerel has been equally successful in reducing the 
bases of certain oxides, and in obtaining immediately from 
their solutions, in their metallic, and even crystallised state, 
iron; Zirconium, glucium, and magnesium. In 1832, he also 
obtained crystals of metallic oxides, such as those of the 
anhydrous black oxide of copper, of the red oxide, of the 
protoxide and peroxide of lead, and the oxide of cobalt. 

The same distinguished philosopher has employed the 
effects of weak electric forces to explain the process of ce- 
mentation, by which iron is converted into steel, by the 
combination of carbon with all the interior molecules of the 
iron; and that remarkable mineralogical process by which 
the elements of many rocks are transferred from within to 
without, and replaced by others without any disintegration. 
The process of cementation is the consequence of the op- 
posite electric state of the carbon and the iron, which, with 
the aid of high temperature, produces clectric currents that 
convey the atoms of carbon from molecule to molecule to 
the very interior of the iron. In like manner, pieces of 
iron, which have been buried in the metallic state, are al- 
most wholly oxidated; and ancient copper medals have 
been found changed entirely into the protoxide of copper. 

By studying this class of phenomena, M. Becquerel has 

een Jed to an explanation of the phenomena of phospho- 
rescence, which he ascribes to the recomposition of the na- 
tural electricities of each molecule, which have been sepa- 
rated by heat or some other cause. The restoration of 
phosphorescence to bodies that have lost this property, or 
that never possessed it, by repeated electrical discharges, 
as ascertained by Mr Pearsal, confirms the ingenious expla- 
nation of M. Becquerel.! 

Our countryman, Mr Andrew Crosse of Bromfield, by 
processes differing from those of Becquerel, arrived at simi- 
lar results, not long after the publication of the discoveries 
of the French philosopher. There can be no doubt, however, 
that Mr Crosse was unacquainted with these discoveries; and 
that his results were entirely independent of them. By 
means of voltaic electricity, he obtained the following sub- 
stances, namely, calcareous spar, arragonite, quartz, red oxide 
of copper, arseniate of copper, blue carbonate of copper, 
phosphate of copper, sulphuret of copper, carbonate of lead, 
sulphuret of silver, carbonate of zinc, chalcedony, oxide of 
tin, yellow oxide of lead, the sulphurets of antimony and 
zinc and iron, protoxide of iron, and crystals of sulphur. 


Sect. VI—On the Coloured Rings formed on Polished 
Metallic Plates by Voltaie Currents. 


This new class of phenomena are remarkable from their 
beauty and singularity, as discovered by M. Nobili. They 
may be produced by a_ small 
battery like that of Wollaston, 
with twelve elements of an inch 
square, in the manner shown in 
fig. 46. A small apparatus, not 
shown in the figure, is construct- 
ed so as to move up and down 
the pincers RS, which hold two 
pieces of large platinum wire P 
N, pointed at their extremity, the 
one communicating with the po- 
sitive, and the other with the ne- 
gative pole of the battery. A polished metallic plate A B, 


Phosphor- 
escelice. 


Mr Crosse’s 
experi- 
ments, 


Nobili’s ex- 
periments 
on metallic 
colours. 


Fig. 46. 


: = = Tal: lit 105] 
* See Ann. de Chimie et de Phys, tom. xxxiv. p. 152; xxxv. 196; xlii, 225; xlifi, 181; xlvii. 5,135 xlviii, $37; li. 181; In 


243. See also Becquerel’s Traité de l’Electricité, &c. tom. iv. v. 


* See Ann. de Chim. &c. tom. xciv. p. 210, and Becquerel’s Traité, &e. tom. iii. pp- 274287. 
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intended to receive the coloured rings, is placed horizontally 
in a saucer or plate which contains the fluid to be used] 
suppose a solution of sulphate of copper. 

When the solution of copper is poured into the sauce 
above the silver plate AB, and the point of one of the wi i 
N brought as near as possible to 2, while the other point p 
is plunged in the solution, there will be formed round the 
point 2, four or five concentric circles, alternately brick 
and dark. When the point p is used, there will be formed 
round it three small circles of copper. The two extrem 
circles are of a deep red colour, and the middle one of s| 
higher colour; sometimes four or five are formed, which al 
ternate like the preceding. 

When a solution of acetate of lead is used, and the plate 
of gold or silver is positive, while the point is negative, the 
concentric rings are as brilliant as the coloured rings F | 
Newton. When we increase the number of negative 
points, there are formed as many systems as there are point 
of concentric wires or rings which never cross each other! 
but which, when they meet, extend outwards so as to fom 
only one exterior ring. } 

The effects are the reverse with a solution of acetate 9 
copper, that is, the concentric rings are formed only whe 
the plates are negative, while positive plates exhibit nothin 
remarkable. 

When the fluid is urine and the plate silver and posil 
tive, several orders of very brilliant-coloured rings are form|| 
ed round a dark centre. M. Nobili has obtained very te 
markable effects of colour by using different animal sub 
stances, such as milk, white and yoke of an egg, saliva, & 
and vegetable substances, such as the juice of carrots} 
onions, parsley, grapes, apples, &c. Animal and vegetab! 
substances yield colours more beautiful and brilliant tha 
ordinary chemical solutions. The colours produced by thi} 
leaves of plants are more marked than those arising fr | 
the decomposition of the roots. In some chemical solu 
tions the phenomena are equally beautiful on the positiv 
as on the negative plate; but when the circles meet, the tw(| 
figures experience, as it were, a sort of compression, ani] 
when the coloured rings are impressed only on one plate] 
they may be inade to disappear, if not wholly, at least in part) 
by inverting the direction of the current. 

M. Nobili has drawn the following conclusions from a grea 
number of experiments :—1. Certain electro-negative su) 
stances possess the property, in some circumstances, of attach}] 
ing themselves to the surface of some of the less oxidabl 
metals, in layers so thin and regular as to exhibit under 
infinity of varied forms, the beautiful phenomena of coloure(] 
rings. 2, That when electro-negative substances do not de} 
posit themselves in thin layers on polished metals, they at 
tack thcir surface, not uniformly, but at regular intervals. 

The most varied and remarkable appearances were 00 
tained by M. Nobili when the polished metal was positive 
but he succeeded in obtaining equally remarkable pheno} 
mena when the metal was negative, either by augmentin; 
the force of the current, or by using compound solutions. } 

He took, for example, a mixture of acetate of copper al) 
nitrate of potash, and upon a’ negative plate of silver ‘| 
formed a series of concentric rings, the centre of whic 
retained the metallic brilliancy. The twonext circles werd) 
green, then came rings of white, red, and green, then an | 
of copper ofa fine red colour. This zone was surrounde®) 
with a blue circle, marked with radiating lines, like 4 ait | 
duated circumference, its rays extending even to the oa | 
of copper: Then came a second copper zone wider than 
first, but equally brilliant, surrounded with a circle of bea | 
tiful green, which terminated the figure. Thesame appeal} 
ances were obtained on gold and platina.’ | 


VOLTAIC ELECTRICITY. 681 


whole body shudderea as with cold. The left side was Voltaic 
most powerfully convulsed ; and upon moving one of the Electricity. 
rods from the hip to the heel, the knee being previously ““"\—~ 
bent, the leg was thrown out with such violence as nearl 

to knock over one of the assistants. By acting upon the Dr Ure'’s 
nerves connected with the respiratory system, a laborious ©*P°" 


ject. VII—On the Physiological Effects of Voltaic 
| Electricity. 


*he effect of voltaic electricity on animal bodies is ana- 
ious to that of ordinary electricity, a subject which we 


ha? already treated at considcrable length.! 
ents. 


‘he galvanic shock is not conveyed through the skin of 
(uhuman hand in the same manncr as the electric shock. 
7; arises from its low intensity, in consequence of which 
it bn be transmitted only through good conductors. The 
bei way is to grasp with both hands wet, two silver spoons, 
orvo metallic belts, and by means of them form a connec- 
tic between the poles of the battery. 

luminous spark is produced by voltaic clectricity, when 
th eye forms part of the circuit. This may be done by 
pling a piece of silver between the gums and the upper 
liyand inserting a silver probe into the nostrils. Ifa piece 
of inc is then laid upon the tongue, and the two metals 
bight into contact, the flash will be seen. This, and 
oter affections of the eye, were observed by Ritter, who 
. dgares that when the positive pole was inserted, in his 
ev he saw objects darker and less, and when the negative 
pe acted upon the cye, he saw the same objects brighter 
ai larger. But according to Purkinje, the only differ- 
et? is, that the posztive pole excites Icss light than the 
ueative pole. Purkinje also observed, that by the appli- 
can of the positive pole to the eye, a yellow light was 
evted, while the negative pole excited a violet light, 
bihter and more abundant than the yellow. He also ob- 
seed that the liminosity was excited principally at the 
bu’ of the optic nerve, and at the foramen centrale of the 
réia. With the positive pole the base of the nerve ex- 
hited a bright véo/et light, and the dark foramen was sur- 
raided with a double rhomboidal limb of yedlow light ; 
biwith the negative pole the base of the nerve was black, 
au the foramen was violet, and surrounded with a violet 
rinboidal limb, at a little distance from the foramen. 
Hnoticed also, that when the voltaic circuit was broken, 
ti/preceding colours passed into their opposite or comple- 
" tary ones. 

a living leech, or an carthworm, is placed upon a 
cywn piece, laid upon a picce of zinc of a larger size, it 
eieriences no uncasiness while it touches the silver only ; 
biwhen it stretches itself; and touches the zinc, it in- 
stitly draws itself back, as if it had reccived a shock. 

he influence of voltaic electricity upon the muscles of 
atnals after death, is very remarkable. This subject has 
“bh recently investigated by Marianini, Nobili, Peltier, 
ai) Becquerel; but our limits will not permit us to give 
€) the shortest account of their labours. We must 
cé:ent ourselves with mentioning a few interesting facts. 
tf @ negative and positive wires are insertcd in the cars 
on ox or sheep taken from the body of the animal recent- 
ly illed, strong convulsive motions will be excited in the 
micles of the face, whenever the circuit is completed, 
P¥ided the battery have an hundred pair of plates. Life 


breathing instantly commenced, and the chest heaved and 
sunk. When a communication was made between the super- 
orbital nerve and the heels, “ most extraordinary grimaces,” 
says Dr Ure, “were exhibited, byrunning the wire inmyhand 
over the edges of the plates in the last trough, from the 
220th to the 278th pair. Thus, fifty shocks, each greater 
than the preceding ones, were given in two seconds. Every 
muscle of his countenance was simultaneously thrown into 
fearful action. Rage, horror, despair, and anguish, and 
ghastly smiles, united their hideous expression in the mur- 
derer's face, surpassing far the wildest representations of a 
Fuseli or a Kean. At this period, several of the specta- 
tors were obliged to leave the room, from terror or sick- 
ness, and one gentleman fainted.” The last experiment 
made by Dr Ure consisted in transmitting the voltaic cur- 
rent from the spinal marrow to the ulnar nerve. “ The 
fingers now moved nimbly, like those of a violin performer. 
An assistant who tried to close the fist, found the hand to 
open forcibly in spite of his efforts. When onc rod was 
applied to a slight incision on the top of the fore finger, 
the fist being previously clenched, the fingers extended 
instantly; and from the convulsive agitation of the arm, 
he seemed to point to the different spectators, some of 
whom thought he had come to life.” In these experi- 
ments the posztive wire communicated with the nerve, and 
the negative with the muscles. 

M. Becquerel mentions -1e effect produced by a pile of 
100 plates, upon the head of a person who had been guil- 
lotined. The two poles of the pile communicated with the 
two ears, wetted with salt watcr. The muscles of the face 
experienced the strongest contractions, and the action of 
the eye-lids was extremely distinct. Aldini obtained an- 
alogous, though feebler effects, in experiments on a body 
after a watura] death. Experiments of a similar kind have 
been made upon insects and fishes. M. Zanotti of Bolog- 
na, having killed a cigala, (grasshopper,) he placed it in 
contact with the two extremities of the pile, when it im- 
mediately moved, and emitted the sounds which are pecu- 
liar to it. M. Becquerel mentions also, that a fish whose 
head had been cut off half an hour before, struck the table 
with its tail, when excited by the voltaic current, and its 
whole body leaped about the table. 


Sect. VIII.— On the Secondary Agency of Electric Currents. 
Dr Faraday has shown that many cases of voltaic decom- 


Becquerel. 


ve ‘ : Secondary 
position of substances held in solution by water, such QS agency of 


nitric acid, ammonia, &c., are due not to the direct action electric 
of the current, but to the secondary agency of the ele- currents. 


ments of decomposed water. He, however, conceived that 
the hydracids in solution are directly decomposed by the 


current. Mr Connell has endcavoured to show that the Experi. 


sens to be restored, and the animal to be under grcat th 
decomposition of these substances also is secondary. This ments of 


svering. The eyes open and shut, and roll in their sock- 


et the pupils dilate; the nostrils expand and vibrate ; 
arithe jaws move as in mastication. If a horse is sub- 
ted to powerful galvanic action, when recently killed, 
‘Struggles of its limbs can scarcely be restrained by se- 
l persons. 

imilar experiments were made in Glasgow in 1811, by 
wre, on the body of a criminal after execution. He 
UM a battery of 270 pair of four inch plates. When the 
Spal marrow and sciatic nerve were made the points of 
‘Munication with the positive and negative poles, the 


4 


S 


’ See Execraicrry, vol. viii. p. 609, &c. and p. 638, &e. 


OL. Xx1, 


) * See Becquerel’s Traité, &c. tom. iv. p. 211—255, for full and interesting details on this branch of the subject. 


he did by connecting them by asbestus with distilled water, Professor 


and making the acid negative and the water positive, when 
it was found that no chlorine or iodine was carricd to the 
positive pole until after some time, when the acid itself had 
been carricd over; whcreas, when the battery was revers- 
ed so as to cause evolution of oxygen in the acid solution, 
chlorine or iodine immediately appeared by the combina- 
tion of the nascent oxygen with hydrogen of the hydracid. 
From an extensive serics of experiments on solutions in 
water, alcohol, and other solvents, Mr Connell has been 


4R 


Connell. 
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Voltaic led to the general conclusion, that “when solutions of 
Electricity. primary combinations of clementary bedies in water, and 
sey" jn those liquids, such as alcohol and pyroxylic spirit, which 
Experi- contain water as such as an cssential constituent, are sub- 


ee mitted to voltaic agency, the dissolved substance is not 
Connell, directly decomposed by the current, but only the water of 


the solvent.” The rule of course does not include solu- 
tions of combinations of the second order, such as ordinary 
salts, consisting of an acid and an alkali, but those of prim- 
ary compounds of elementary bodies, such as acids, alka- 
lies, &c.! 

When absolute alcohol, holding a minute quantity of 
pure caustic potash in solution, such as <3, is subjected to 
moderate voltaic agency, hydrogen gas is evolved from 
the negative pole, and no elastic fluid from the positive ; 
and if a powerful battery, such as 200 pairs of four-inch 
plates, is employed, the same effect is obtained with ab- 
solute aicohol holding nothing in solution. A long inves- 
tigation showed that this result is due to the direct voltaic 
decomposition of the water entering into the constitution 
of absolute alcohol; its iydrogen being evolved at the ne- 
gative pole, and its oxygen being cngaged in producing 
various secondary changes on the hydro-carbon of the 
alcohol. The effect of the potash is merely to give con- 
ducting power to the alcohol, and to favour the secondary 
action by its affinity for some of the sccondary products. 
The addition of a minutc quantity of potassium answers 
better than that of the hydrate of potass, because we thus, 
by the oxidation of the potassium, in cffect add anhydrous 
potass, and avoid any addition of water, although in reality 
the water of the hydrate has no influence whatcver on tlie 
result. Even z3955 of potass has a very decided effect in 
promoting the voltaic agency, and various other saline 
bodies when dissolved promote the action by increasing 
tlie conducting power. ‘These experiments, it is conceived, 
prove directly what had previously been very generally i- 
Jerred, that water as such cnters into the constitution of ab- 
solute alcohol. A similar conclusion was drawn from similar 
experiments on the analogous substance, pyroxylic spirit. 

It was found that pure rectified ether showed no symp- 
tom whatever of decomposition, when acted on by 200 
pairs of four-inch plates; nor did the previous solution in 
it of as much caustic potass as it could take up, lead to 
any action of the voltaic current. It was therefore con- 
cluded that ether is not a hydrate.? 


Seor. IX.— On the Application of Voltaic Electricity to 
the Arts. 


2 ee There is perhaps no science, not even excepting che- 

taie electri, UStY» Which has made such donations to the fine and use- 

Gig te tte ful arts as voltaic electricity. Those which depend on gal- 

acts. vanism are the art of protecting the copper sheathing of 
ships ; the galvano-plastic art, or that of multiplying works 
of art in metals, electro-metallurgy, and the reduction of 
the metals, the electrotype, or the art of copying and mul- 
tiplying engravings, aud galvanic etchings. 

Protection 1. Protection of Copper Sheathing. This art, invent- 


of copper ed by Sir H. Davy, has been already sufficiently described 

ge in our article, Davy, vol. 7, p- 662. 

Voltatype, 2, The Art of Multivlying Works of Art in Metal. This 

- oe beautiful art seems to have been invented about the 

aa same time by Mr Jacobi of St Pctersburg, and Mr Spencer 
of Liverpool. Mr Jacobi, who announccd his discovery in 
October 1831, called it the galvano-plastic process, and Mr 


© Transactions of the Royal Society of Edin., vol. xiii., xiv, and xv. 

* Transactions of the Royal Society of Edin., vol. xiii., and xiv., and Lond. and Ed. Jour. 

3 In Mr Smee's ingetiious battery, the negative plate which he makes of platinum or silver is roughened’ with sand paper 
the case of silver, with nitric acid, and this roughened surface is covered by galvanic agency, with the finely divided black powder 0 
For these purposes platinized silver is now manufactured for sa 


num. for the purpose of increasing the solution of hydrogen. 
Sinee’s Blements of Electro met.llurgy. Loud. 1841, p. 17, 18. 
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Spencer had, previous to the knowledge of Mr Jacobis’ |. 
bours, executed medals in copper, which were called ele 
trotypes or voltatypes. Both Mr Jacobi and Mr § me 
had confined their invention to the deposition of ¢ : 
upon metallic bodies ; but Mr Murray announced ‘. 
ary 1840, that non-conducting substances, 
of Paris, wax, wood, Se. might have 
thrown down upon them by previously metallising their 
surface with black lead. | 

The single cell apparatus for taking casts of coin and | 
medals is slicwn in fig. 47, which consists of 
an outer vessel A, containing a saturated so- 
lution of sulphate of copper, and some un- 
dissolved crystals of the sulphatc suspended 
near the upper surface of the fluid. The 
medal m, to be copied, is suspendcd in the 
copper solution. The inner vessel B, made 
of porous earthenware, contains the usual 
dilute acid, which acts upon a rod or plate 
of zinc Z, the upper end of which is con- 
nected with the bent wire w which sus- 
pends the medal m. When the medal has 
remaincd two or thrce hours in the copper 
solution, the copper will be found to have 
deposited itself on cvery part of its surface, 
so as to afford a perfect intaglio or hollow impression of the| 
medal. If the surface of the medal or any part of it is greas 
ed, no copper will be deposited on the greased part. Th 
obverse and reverse of tlic coin or medal being thus copied, 
and the two retained at thcir proper distance, the next step| 
is to place them at m in the copper svlution, and we obtain 
in the same manncr a raised imprcssion from the intaglio| 
one, accurately rescmbling the original. 

Instead of obtaining the intaglio cast directly in copper 
it is thought best to take it either in fusible or type metal, | 
or in some non-conducting substance, such as sealing wax, | 
bees’ wax, rosin, plaster of Paris, stearine, &c. When non-| 


ct 


absorbing the fluid, by rubbing the surface of tke intaglio 
mould with tallow or spermaceti; they are then to be me | 
talliscd by covering their surface with black lead. | 
When we wish to form gold and silver medals, a gold | 
or silver surface is necessary, as non-conducting bodies are 
not well fitted for this branch of the art. For a gold} 
medal, a strong nitro-muriatic solution of gold should be] 
used, and the medal to be copied should, according to Mr} 
Smee, be connected with the zinc end of a series of trom} 
four to twelve batterics. A very fine platinum wire, ac} 
cording to the samc author, immersed in the solution? to 4} 
trifling depth, must be unitcd to the platinised silver o! 
the battcry, and the deposit of gold will then take place. 
For silver medals a solution of the nitrate, sulphate, 0 
acetate, may be used. The solution should be weak at | 
first, and then gradually increased. If we do not wish to} 
have the whole medal of solid gold and silver, a thin layer | 
may be deposited, and the rest completed by copper. ©™) 
the sarhe principles rnedals of platinum or palladium may 
pe formed from their solution. Great care must be takel 
to prevent bubbles of air from forming on the mould. 
The difficulty of coining large medals gives great va ef 
to this art. Mr Smee mentions a very fine medal ¢ 
Boulton, about four inches in diameter, which required n0 
less than 300 blows to insure a perfect impression. °°) 


Dee. 1841. ; or if \ 


f plati« | 
See 
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piter casts, and various other works of art, may be copied 


ty-ipsopper and other metals by the above proccss. 


4. On the Multiplication of Engraved Copper Plates. 
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by means of a wire, with the silver plate of one of Mr Smee’s Voltaic 

batterics. “A piece of copper,” says Mr Smee. “ of the Electricity. 
samc size as the plate, should then be connected to the \7~ 


- {> difficulty of procuring good and pure copper plate for 
raving, has been entirely removed by this new art. A 
rh ared copper plate with a good surface may have copper 
’ qosited on its surface, so that the deposited plate has the 
sae perfect surface, with the additional advantage of con- 
sing of pure copper. It is advisable, however, to ham- 

- and prepare with charcoal the deposited plate to give 
it iasticity, &c., and such platcs have been found superior 
tell others for the purposes of engraving. 

“he method of copying engraved copper plates, of the 
mt delicate execution, is shewn in fig. 48, where D is a 
veel,a gallipot for 
ermple, about 
eit inches high 
at six inches in- 

diameter. 
dotted line, 


Fig. 48. 


i 
inves high and five 
in diameter, and 
0 O is a porous 
evnder, which may 
bimade of brown 
pser when a quick action is wanted, but, in general, 
atin unglazed gallipot is preferable. A cylinder of 
ti, ZZ, as large as possible, is then placed within the 
peus cylinder without touching it, nearly at the dis- 
tare of one-8th of an inch. A perforated cover, 8S of 
e¢henware, is made to rest either on the copper cylinder 
i, or upon arim in the gallipot about an inch from its 
The object of it is to hold crystals of sulphate of cop- 
pi for keeping the solution in a state of saturation. Wires 
iY, are soldered to the cylinders of copper and zinc, and 
si are connected with the wires in the other vessel by a 
ling screw s, fig. 49, used by Mr Spencer, uniting the two 
wes M,N. The square cell A B, contains 
th engraved plate 6, to be copicd, and Fig. 49. 
nected by the wire, 6 2, with the zinc " 
cinder of the battery ; and ¢ é is the plate 
\(be oxydised and to be attached to the oh» 
vit cylinder of the battery. The second- 
at) cell, or precipitating trough, which 
m be made of earthenware, wood, or glass, is fill- 
ecvith a saturated solution of sulphate of copper. In this 
W) a reverse copy of the plate itself is obtained in relief, 
at! from this copy, or relief, another copy in intaglio is 
tie taken by the same method. It is considered prefer- 
al), however, to take a perfect mould from the engraved 
Pie in white wax or plaster of Paris. When this mould 
is ubbed with black lead, an electrotype plate is then de- 
pited upon it. In like manner steel plates may be copied 
byirst taking moulds from them in lead, wax, or plaster. 
If) aenrions fact, that the deposited plate is always superior 
pe engraved plate. Mr Palmer has succeeded in thus 
‘tying the works of our finest engravers. For farther 
mation on this subject, see Spencer’s Instructions for 
Multiplication of Works of Art in Metals, &c.,in Griffin’s 
N ellany, Glasgow, 1840; Jacobi’s Die Galvanoplastih, 
ersburgh, 1840; Annales de Chimie et de Physique, 
tember 1840, tom. Ixxv. p- 24; and Smee’s Elements 
lectro-Metallurgy, Lond. 1841. 
Voltaic Fitching. In this new art, which is fully 
iCibed by Mr Smee, the copper plate having the design 
i nN upon the etching ground, as in ordinary etching, and 
mg its back and sides coated with wax, is connected, 


zinc, when both the copper plate and the piece of zinc are 
to be placed in a solution of sulphate of copper. Immedi- 
ately copper will be reduced from the solution on the nega- 
tive plate, and copper from the etching plate will be dis- 
solved to keep up the strength of the solution. Whatever 
is favourable to the increase of electricity causcs the cop- 
per to be more quickly acted upon, and whatever dimin- 
ishes the galvanic current retards the solution of the metal; 
so that the nearer the etching plate, forming the positive 
pole, and the piece of copper, forming the negative, are ap- 
proximated, the more rapid will be the action. In the 
same way the intensity of the battery also affects the rate 
at which the plate is bitten in. The negative plate of cop- 
per, however, should not exceed in size the copper plate 
on which the etching is executed, or else there is a risk of 
some of the lines being more deeply bitten in; and, in like 
manner, if any considerable part of the plate has a great 
deficiency of lines, compared with other parts, that part 
must be stopped out rather before the othcr, to ensure a 
uniformity of depth, or else the negative copper opposite 
the part must be so bent, that it is at a greater distance. 
The advantages of galvanism for etching are, the absence 
of poisonous nitrous fumes, which are evolved in the ordi- 
nary process; the greater uniformity of action which takes 
place than when acids are used, and that the rapidity of 
biting may be regulated to the greatest nicety. The lines 
may be made of any depth, and are sharper and clearer 
than when acid is used; and lastly, no bubbles are evolved, 
which the engraver well knows are apt to tear up the 
ground, or to cause unequal action.” ! 


4. Voltaic Gilding and Plating. We owe the art of T cleaie 
gilding upon sever and brass, by electricity, to M. de La- gilding and 
rive, who was led to it by witnessing the dreadful effects plating. 


which are produced at Geneva by the use of mercury in 
gilding. Gold, platinum, palladium, silver, copper, and 
carbon, when their surfaces are smooth and cheniically 
clean, and freed from adhering air, may be gilt by means 
of a feeble voltaic current which deposits the gold from a 
weak nitro-muriate solution of that metal, and in this way 
a coating of any thickness can be obtained. By a similar 
process, metals may be platinated or palladinated by using 
the nitro-muriate solution of those metals. Metals may, in 
like manner, be covered with nickel by means of its nitrate. 

By similar means fruit, vegetables, leaves, seeds may be 
coated with copper; and crystallised copper may be depo- 
sited on wicker work, baskets, &c., after they are blacklead- 
ed, or upon articles of earthenware. Mr Smee has succeed- 
ed in coating copper with almost every other metal; but 
for an account of De Larive’s and Mr Smee’s processes we 
must refer to the Bibliotheque Universelle, April 1840, the 
Comptes Rendus, &c., 1840, No. 14, p. 578, and to the work 
of Mr Smee, already quoted, book iii. 


PART IL—ON ELECTRO-MAGNETISM. 


Various insulated facts and experiments, observed and piectro. 
made by Franklin, Van Marum, Cavallo, Ritter, Mojon, magnetism. 


and Maschmann, led to the belicf that electricity produced 
magnetical effects; and this opinion was strengthened by 
the magnetical changes which had been repeatedly ob- 
served in compass needles struck by lightning. It was not, 
however, till 1820, that electro-magnetism was discovered 


by Professor H. C. Oersted of Copenhagen. In the month Oersted, 


of July of that year, after obtaining several feeble magne- 
tical effects from wires conducting the galvanic current, he 
at last succeeded, by using larger wires, in establishing the 


1 Smee’s Electro-Metallurgy, p. 188, 139. 
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flectro- fundamental law, that the magnetical effect of the electrical 
magnetism. eyrrent has a circular motion round the current. ; 
ag Soon after this important discovery was made, M. Am- 

* pere established a second fundamental law of electro-mag- 
netism, that the two conducting wires from the poles of the 
battery, when conveniently suspended, attract each other 
when they transmit electrical currents moving tn the same 
direction, and repel each other when the currents which 
they transmit have opposite directions. 

On the 25th Scptember 1820, M. Arago communicated 
to the French Institute the important discovery, that the 
electrical current possesses, in a very high degrce, the 
power of developing magnetism in iron and steel. Sir H. 
Davy communicated a similar fact to Dr Wollaston on the 
12th November 1820, and Dr Seebeck laid before the 
Royal Academy of Berlin a series of experiments on the 
sane subject. M. Savary of Paris has more recently found 
that steel needles, placed at different but small distances 
from a wire conveying an electrical discharge, are not all 
magnetised in the same direction. 

Thermo- The most important addition to voltaic electricity, since 

electricity. the discovery of Oersted, is that of Dr Seebeck, who found 
that electro-magnetic currents can be produced by heat 
alone, a subject which will be treated in a separate chapter 
on Thermo-electricity. 

Fundamen- When we join the two poles of a galvanic battery by a 

tal experi- metallic wire, this wire is called the conductor, or the unit- 

a ing wire, and the galvanic circle is said to be closed when 

fangnelinems this wire is single and unbroken, or when it consists of two 
wires in contact. When these two wires are not in con- 
tact, the circuit is said to be open, in which case the wires 
have no action upon magnetic needles. 

Let A B, fig. 50, be the conducting wire of a closed 

galvanic circuit, along which electri- 


Arago. 


Seeheck. 


Savary. 


city is carricd from A to B, A being Fig. 50. 

the positive end, and B the negative d 

end; then, if a delicate magnetic if \ 

needle is suspended near A B, its di- “=——& 5 "i 
rection is changed in the following ye 

manner : a 


1. When the needle is above the wire, its north pole will 
go from the observer as at d, in the upper part of the 
ellipse, ¢ d ef, fig. 50. 

2. When the needle is below the wire, its north pole 
will approach the observer, as at fin the lower part of the 
ellipse. 

3. When the necdle is in the same horizontal plane as 
the wire, and stands between the observer and the wire, its 
north pole is elevated, as at c. 

4. When the needle is in the same plane, but on the 
other side of the conductor, its north end is depressed, as 
at é. 

Hence, it appears, that the dircction of the magnetic 
current is ¢ def, when the electrical current is in the 
direction A B. 

If the uniting wire is bent into parallel directions, as in 
fig. 51, the two exterior 
surfaces of the branches 
AC, BD, will exercise 
similar actions on a 
needle NS, and so will 
the two interior surfaces, 
the actions at e and f * 
being similar, and also 
those at g and h. 

1 From these experiments, Professor Oersted concluded, 
magnetls™ shat the magn:tical action of the electric current describes 
circles round the conductor, and hence he gave the name 


Fig. 51. 


Revolving 


of revolving magnetism to this magnetical action. net are circular grooves containing mer- 


1 Popular Sketch of Electro-Magnetism. 
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This action of revolving magnetism was at first 
by Professor Schweigger, on the ground that if it were 
true, a magnet might be made to revolve round ere 
uniting wire. Dr Wollaston drew the same conc] the 
but for the purpose of producing such a revolution br 
fore he had effected his purpose, however, Dr adie 
went a step farther, and found experimentally pot 9 
that a magnet could be made to revolve round the iss 
wire, but that a moveable uniting wire might be made to | 
revolve round a magnet. An apparatus for exhibiting these 
remarkable properties is 
shewn in fig. 52. A wire 
a, from the voltaic bat- 
tery, passes into the glass 
vessel M, through a hole 
in its bottom, so as to com- 
municate with mercury 
contained in the vessel. 
The lower end of a small 
magnet 4, of the form of a 
cylinder, is fixed by a 
thread to the bottom of the 
vessel, so that it floats al- 
most vertically in the 
mercury. A wire Ced, communicating with the other enc 
of the battery, by means of the brass pillar C, dips with 
its lower end d into the mercury in M; and as soon as th 
voltaic current is established in the direction of the arrows 
or adeC, the pole & of the magnet will revolve rounc| 
the fixed conductor deC. 

The revolution of the conductor round a magnet is ex 
hibited in the same figure, where N is a glass vessel con 
taining mercury, and having a small cylindrical magnet I 
fixed to its bottom, and projecting a little above the suri 
face of the mercury. The wire d, being attached by a hoo} 
to the horizontal arm C, will commence its revolution‘} 
round, as soon as the voltaic current passes in the directiot 
of the arrows, or xF,dC. If we make the current pass it] 
the direction adeC Fa, from the zinc to the platinum ent 
of the battery, both the above revolutions will go on simu! | 
taneously. When the current was made to pass th 
opposite direction, the direction of the rotation was like 
wise changed. 

The rotation of a magnet round its own axis was firs | 
effected by M. Ampere. The magnet was made to floa 
vertically in mercury, by a platina weight at its lower end} 
When the electrical current descended through the uppe 
half which stood above the mercury, it was carried off b1} 
the mercury without entering the other half of the magnet] 
Had a positive current entered the other half, after passin | 
through the first half, it would have tend- 
ed to make the upper pole revolve from 
left to right, and the under pole from 
right to left, and these contrary forces 
would have balanced each other; but 
when it is prevented from entering the 
lower half, the positive current pro- 
duces a rotation in the magnet from 
left to right. Mr Watkins! has con- 
structed the apparatus in fig. 53, for 
shewing this experiment in a better way. 
A flat bar magnet M is supported ver- 
tically by the bent wire WSW, fixed 
to the stand AB. The lower end of the 
magnet, which is pointed, rests in an 
agate cup C, while its upper end is a 
pivot, turning in a hole in the screw S. 
At the centre and lower end of the mag- 


= 
S 


| 
tr 
, into which dip small bent and pointed wires, fixed 
the magnet, as seen 1n the figure. When the voltaic 
uit is completed in the usual manner, the current 
— only through the lower half of the magnet, and 
Lng a moveable part of the circuit, it turns round on 
i two pivots with a velocity depending on the strength 
che magnet, the power of the battery employed, and the 
fedom from friction at the pivots. A current from another 
bitery might be passed from the top of the magnet to 
i centre, which, by producing a rotation in the same di- 
yrtion, would increase the velocity of revolution. 
Upon the same principles, a conductor may be made to 
yolve round its axis. An instrument for shewing this 
1s invented by Professor Barlow, and which has been im- 
pved by Mr Watkins, by applying it to the horse-shoe 
rignet.! 
‘The rotation of liquid conductors may likewise, as Sir 
| Davy has shewn, be produced by the pole of a magnet. 
Is } mercury is placed in a shallow dish, between the two 
es of a battery, a magnet placed cither above or below 
(2 mercury, will cause the mercury to revolve round the 
jints from which the currents issue. The rotation of the 
:me produced by the passage of a powerful voltaic charge 
‘tween two charcoal points, arises from the same cause. 
ofessor Daniell gives the following pleasing method ofshew- 
-rthis effect. He makes a powerful horse-shoe magnet part 
‘the conducting wire of a constant battery of a moderate 
amber of cells; the flame which may then be drawn from 
‘eof its poles will revolve in one direction, while that 
‘om the other will revolve in the opposite direction.? 
1. Soon after the discovery of electro-magnetism, M. Am- 
lec-ere made the important discovery, that the conductors 
ract each other when they are transmitting electrical 
| rrents having the same direction, but repel each other 
‘hen the currents have opposite directions. This may be 
voved experimentally by the 
yparatus in fig. 54, invented Fig. 54. 
7 M. Ampere. It consists 
‘a bent wire, ABCDEFGH, 
‘ec parts of which at B and G, 
ie kept insulated by a non- 
nducting substance m, to 
inich they are tied. The 
(ttremities A, H, with steel 
}ints dip into iron cups of 
‘ercury, K, M, at the ends of 
Je brass wires, JK, LM, fixed 
to a piece of wood, NO. 
Vhen the electric current en- > E 
irsat J, passes along the conductor ABCDE, &c., and 
sues at L, the conductor is put in motion by means 
a magnet. When the south pole of a magnet is di- 
cted against the side BCD, it will repel the conductor, 
t will attract it when directed against the opposite side. 
, | Lhe conductor in the above apparatus may also be 
joved by the earth’s magnetism. For this purpose the 
magi/ane, CDEF, must stand per- 
endicularly to the magnetic Fig. 55. 
teridian. When the current 
‘Mters at A, the vertical part M 
/E will be placed towards the 
vest, but if the current enters 


H i 4 4 
» the part FE will be GERRY prea 4 


zt aced towards the cast. 

|| Ampere’s electro-dynamic 
vin linder is shewn in fig. 55, 
rhere M is the extremity of a N 
vire, with a steel point rest- 


4 C 


1 Popular Sketch of Electro- Magnetism. 


| gina cup of mercury. The wire, after descending t© 
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A, passes horizontally through a glass tube AB, and is then Electro 
wrapped round it to form a helix or spiral, returning to A. Magnetism. 
It then passes to C, where it is wrapped in a similar manner “7-7 
round the glass tube CD; and when it reaches the end D, it AmPere’s 
returns through the tube to C, when it descends verti- — 
cally with its steel point into another mercury cup Ben cd 
This instrument is a complete imitation of a magnetic cy- 
linder, and, while an electric current is passing through 

it, it possesses all the properties of a magnet, and may in 

every case be substituted for one. 

Another electro-dynamic cylinder, invented by Ampere, Marsh’s 
and improved by Mr Marsh, is improve- 
shewn in fig. 56. It consists of a Fig. 56. ne 
coil or helix of wire AB, the ends of 
which return along its axis to its 
middle point C, and are there fixed 
to the wires, 7, p, of a small voltaic 
battery MN, which consists of a sin- 
gle plate of zinc z, surrounded by a 
plate of copper cc, and floating in a 
basin of diluted acid, in which it can 
freelymove. This spiral ACB, will 
place itself in the magnetic meri- 
dian, when acted upon by the mag- 
netism of the earth, and will like- 
wise yield to the action of another 
magnet placed near either of its 
poles. 

Various forms have been given 
to these electro-dynamic cylinders. 
In some the coils all lie in one 
plane, as in Fig. 57, where one 
face of the coil has north, and 
the other south polarity, the mag- 
netic poles being as it were si- 
tuated in the centre of each disc. 

' When the helix is constructed, as in fig. 58, its power is 
so great, that a small 

steel bar SN, placed Fig. 58. 

within it, and support- 
ed perpendicularly, 
will, as soon as the 
connection is made 
with the voltaic bat- 
tery, by means of the 
mercury cups P,p, start PLS SS = 

up, and place itself in the air, where, like Mahomet’s coffin, 
it will remain suspended without any visible cause, and in 
opposition to the power of gravitation. 

We owe also to M. Ampere the 


: Ampere’s 
very interesting apparatus of a revolving 
small voltaic battery made to re- battery. 


volve round a magnet. This is 
shewn in fig. 59, where ABCD, 
abed exhibits a section of two cy- 
linders of coppersoldered to a cop- 
er bottoni, so as to hold a fluid. 
This double cylindrical vessel is 
suspended bya bent wire aFb(ha- 
ving a cavity at F,) upon thenorth 
pole N of a vertical magnet NS. 
A light cylinder of zine zz is al- 
so suspended by a bent wire zEz, 
and a steel pivot at E upon the 
same pole N of the magnet. The 
cylinder zz can therefore re- 
volve upon this pivot. | When 
the cylinder ABDdbacCA, is filled with dilute acid, so 
as to constitute a small battery, the cylinder zz will re- 
ee en 


Db 


+ Introduction to Chemical Philosophy, § 815. 
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Electro- _volve from left to right when N is the north end or south 
magnetism. pole, and from right to left when N is the south end or 
rn 2 north pole. Owing to the attraction of the fluid, the cylinder 
of zine is often drawn to one side, and prevented from moy- 
ing; but this may be avoided by making the space Ac sufli- 
ciently wide. Mr Watkins has ingeniously applied this con- 
trivance to the poles of a horse-shoe magnet, as in fig. 60. 
It consists of a horse-shoe magnet AB, 
fixed toastand SS. Above each pole 
is suspended a double cylindrical cop- 
per vessel, with a bent metallic wire 
fixed to the top of the inner cylinder, 
and a vertical wire pointed at each ex- 
tremity, fixed in the middle of the 
bent wire. The lower ends of the 
vertical wires of each cylinder rest in 
the holes at each pole of the magnet. 
Within the above double copper ves- 
sels are placed two hollow cylinders of 
zinc, having similar bent wires with 
holes in the lower side of each, in which 
holes the upper ends of the vertical wires are inserted. 
When the copper cylinder is filled with dilute acid, the vol- 
taic action begins, all the four cylinders revolving round 
their respective axes. The copper cylinders turn slowly 
and heavily, from their weight, in opposite directions to one 
another, and the zinc cylinders, with great velocity, in op- 
posite directions to the copper ones. Very delicate sus- 
pensions are necessary to ensure the rotation of the copper 
cylinders. 

Delarive’s A very simple apparatus for show- 
apparatus. ing the magnetic state of a single 
coil, is shown in fig. 61, where Z and / 

C represent the elements of a small 
galvanic battery of one zinc and one ! 
copper plate attached to a cork which 
floats on dilute acid. Each plate is ‘ = 
half an inch wide, and two inches Sj _——— 
long. A piece of copper wire W, a 
with silk thread wrapped ‘round it, is * = 
bent into a ring, one end of which 
is soldered to the zinc, and the other 
to the copper plate. An electric current 
now passes in the direction of the arrow, 
and the ring W becomes a flat magnet, 
having its poles in the centre of its two 
surfaces, the one being north and the 
other south. This floating magnet will, 
when acted upon by a real magnet, exhibit 
the usual magnetic attractions and repul- 
Marsh’sim. sions. Mr Marsh has improved this ap- 


Mr Wat- 
kin’s im- 
provement 
upon it. 


Fig. 61. 


w 


provement paratus by doubling the copper plate, as 
upon it. in fig. 62, and converting it into a vessel 
for holding the dilute acid. The plates 
are then placed in a glass cylinder which 
may float in water. 
Mr Wat- A very beautiful apparatus for exhibiting helical rota- 
kins’ re- _ tions has been constructed by Mr Watkins, and is shown 


volving he- in fig. 63. A horse-shoe magnet, with its poles uppermost, 
lices. is fixed upon a wooden box S. Two helices of copper, 
having slender bars across their summit, with needle or 
steel points in their centre, move in conical holes drilled 
in the poles of the magnet, with small platina cups to hold 
a small portion of mercury. The lower extremities of 
each helix terminate in steel points, which dip into the 
mercury in wooden cups below, screwed to the legs of 
the magnet. A wire likewise goes from the. lower end 
of each cistern, and being bent upwards, terminates in a 
small cup with mercury. The brass rod R, fixed to the 


rt i es Set cp ch ent 


* See Sturgeon’s Annals of Chemistry, &c., July 1887. 


VOLTAIC ELECTRICITY. 


stand, carries a forked 
piece MN, the ends 
of which are two points 
which dip in the mer- 
cury in the platina 
cups. On the top of 
the coil, another mer- 
cury cup is placed on 
the fork MN; and 
when the voltaic cur- 
rent is made to pass 
through the apparatus, 
the helical coils will 
revolve rapidly in op- 
posite directions, the 
directions changing 
with the disposition 
of the wires which 
connect them with 
the voltaic battery. 

We have already 
mentioned the fine 
discovery of M. Arago, 
of the power of 
electrical currents to 
develope magnetism in iron and steel. M. Arago found that 
the uniting wire of a powerful voltaic battery attracts iron 
filings often withsuch forceas to forma coating round thewire jj 
ten or twelve times thicker than itself. This attraction, as ; 
he found, did not originate in any magnetism previously , 
possessed by the iron filings, which he ascertained would noth 
adhere to iron; and that it was not a case of common electri- 
cal attraction, was evident from the fact that copper and | 
brass filings were not attracted by the uniting wire. M, | 
Arago likewise found, that the iron filings began torisebe- | 
fore they came in contact with the uniting wire, and hence | 
he drew the conclusion, that the electric current converted 
each small piece of iron into a temporary magnet. In fol- | 
lowing out this view, the French philosopher converted | 
large pieces of iron into temporary magnets, and also small 
steel needles into permanent ones. Sir H. Davy and Dr | 
Seebeck obtained analogous results without knowing what | 
had been previously done in France. M. Savary of Paris 
obtained also some very important results relative to the | 
magnetic action of the uniting wires at different distances, | 
but we have already given a brief account of them, as well 
as of the experiments of Professor Erman, in our article, 
Execrrictry, vol. viii. p. 574. 

The next step in the progress of discovery, was that of 
making magnets of extraordinary power by means of a vol- "| 
taic battery. This seems to have been first accomplished™[ 
by Professor Moll of Utrecht and Professor Henry o, 
Princetown College, who was able to lift thousands of 
pounds’ weight by his apparatus, but as we have already | 
given a full account of the construction of such magnets 
and of the experiments of M. Quetelet of Brussels, and Mr 
Watkins of London, in our article Macnetism, in Sect 
xiii. p. 761, vol. viii., we must refer our readers to that part | 
of the work. al 

Since these important discoveries, however, were made, 
an electro-magnet of extraordinary power has been mail 
structed by the Rev. N. J. Callan,! Professor peiyin eli 
Philosophy at Maynooth.* It has the form of : mi ft 
and is thirteen feet long, two and a-half inches in diame im 
and weighs fifteen stone. ‘The distance between its es 
is seven inches, and a copper wire one-sixth of an ine + 
diameter, is wrapped round thebar from one poletotheot ‘i 
The total length of this thick wire is 490 feet, butit's er 
vided into seven parts, each 70 feet in length. A COpP 


VOLTAIC ELECTRICITY, 


‘re, about the fortieth of an inch in diameter, is soldered 
m.jone of the thick wires, about a foot from one of its ex- 
wmities, and is wrapped round the horse-shoe bar in the 
gne direction as the thick wire, and in one continuous he- 
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“ The electro-magnet AB is wound with three strands of Electro- 
copper bell wire, each about twenty-five feet long. The magnetism. 
similar ends of these are twisted together, so as to form “™ —~ 
two stiff wires, which project beyond the extremity B, and 


|, When the opposite ends of the seven thick wires are 
(anected with the opposite poles of a voltaic battery, the 
Irse-shoe bar is converted into a magnet of extraordinary 
pwer, and when the battery communication is broken, an 
¢ctric current of singular intensity is established in the 
ig coil of small wire. The armature or keeper of Mr 
Pas magnet was a horse-shoe bar of iron 20 inches long, 
to and a-half in diameter, and weighing 28 lbs. Its poles 
yre seven inches apart, and the apex of the arch seven 
iches high. Such was the power of the magnet that it was 
{ind impossible to separate the keeper from it by any force 
ging in a direction perpendicular to the touching surfaces. 
‘1e ealorimotor, consisting of a single pair of plates, with 
square feet of copper, and 16 of zinc, was found by Mr 
ad more effective in exciting the magnetism than a 
ollaston battery of 100 double pairs highly excited. 
hen the connexion was broken between the battery and 
i> charcoal points fixed to the thick wires, the succession 
‘sparks formed a continued blaze of brilliant light, and 
jen a succession of sparks was sent rapidly through a 
i ge fowl, they produced instant death. 
The idea of applying the powerful agency thus deve- 
5M ed in a bar of iron, as a mechanical power, naturally 
a cested itself; but there is reason to believe that Mr 
* jomas Davenport of Brandon, in the county of Rutland, 
id state of Vermont, was the first person who thought of 
(plying it in producing rotatory motion. ‘This uneducat- 
individual, by trade a blacksmith, having, in 1833, acci- 
(ntally seen one of Professor Henry’s electro-magnets, 
rchased it with the idea of employing it as a mechanical 
jwer. In July 1834, he is said to have constructed a vol- 
ic engine; and on the 16th March. 1837, he tock to New- 
en two machines; one a rotatory machine, composed of 
volving electro-magnets, with fixed, permanent magnets ; 


dip into the thimbles s, ¢. 

“ To the wires q, 7, two other wires are soldered, so as to 
project in an opposite direction, and dip into the thimbles 
l,m. The wires of the electro-magnet have thus, as it were, 
four projecting ends; and by inspecting the figure it will 
be seen that the extremity m, which dips into the cup at- 
tached to the copper of the battery in G, corresponds to 
the extremity 7 connecting with the zinc F. 

“ When the batteries are in action, if the end B is de- 
pressed until gr dips into the cups s, ¢, AB instantly be- 
comes a powerful magnet, having its north pole at B. This 
of course is repelled by the north pole D, while at the 


,Same time it is attracted by C. The position is conse- 
‘quently changed, and 0 p comes in contact with the mer- 


cury in 4m. As soon as the communication is formed, 
the poles are reversed, and the position again changed. If 
the tumblers be filled with strong dilute acid, the motion 
is at first very rapid and powerful, but it soon almost en- 
tirely ceases. By partially filling the tumblers with weak 
acid, and occasionally adding a small quantity of fresh 
acid, a uniform motion, at the rate of seventy-five vibra- 
tions in a minute, has been kept up for more than an hour. 
With a large battery, and very. weak acid, the motion 
might be continued for an indefinite length of time. 

‘“¢ The motion here described is entirely distinct from that 
produced by the electro-magnetic combination of wires 
and magnets. It results directly from the mechanical ac- 
tion of ordinary magnetism—galvanism being only intro- 
duced for the purpose of changing the poles.” 

Professor Green, to whom Professor Henry first exhib- 
ited this machine in motion, recommended the substitution 
of electro-magnets for the two vertical onesC,D. Though 
Professor Henry described this apparatus asa toy, yet he 
distinctly states, that in the progress of discovery, the same 
principle, or some modification of iton.a more extended 


| the other, a rotatory machine, composed entirely of elec- 

magnets in tts fixed and revolving members, which being 
jolly made of soft iron, may be magnetised in an instant by 
werysmall battery. Professor Henry,? however, had pre- 
busly, and so early as 1831, produced a reciprocating mo- 
in by magnetic attrection and repulsion, aided by electro- 
\ignetic action; and as the contrivance seems to have 
jen overlooked in this country, we shall lay before our 
\aders his own drawing and description of it. 

or in Fig. 64, AB is an electro-magnet of soft iron, about 


scale, might hereafter be applied to some useful purpose. 

These contrivances have been followed by several others Rev. Mr 
of great ingenuity. The Rev. J. W. Macgauley exhibited M‘Gau- 
a working model of an electro-magnetic machine, to the ley’s elec- 
British Association at Dublin in 1835; and in the sixth rome 
report of the Association he mentions his having “in his power, 
possession a machine of not inconsiderable power.” Mr 
Sturgeon of Woolwich mentions that he had a galvanic ma- 
chine in use on his premises, for pumping water, and for 
other mechanical purposes. Mr Jacobi has some time ago 
employed electro-magnetic machinery for impelling a boat 
on the Neva at St Petersburg ; and Mr Davidson of Aber- 
deen has made a similar application to a turning lathe. 

A series of beautiful instruments, of great practical Schweig- 
value, have been invented for increasing: minute voltaic ger’s 
effects, by electro-magnetic action. Thefirst of these was ¢lectro- 
constructed by Professor Schweigger :of Halle, immediately eee ier 
after the discovery of electro-magnetism. It is exhibited ete 
in fig. 65 where a magnetic needle SN, is placed or sus- 
pended within several 
bendings of the unit- 
ing wires ABCDE. 
Now, as each of the 
branches of this wire 
aets upon one of the 
poles of the needle in ' 
the same direction, the effect will be quadrupled ; and 
hence the direction of the needle becomes a means of mea- 
suring any minute voltaic effects produced in_the-uniting 


at. 


Fig. 65. 


res inches long, and moveable on an axis at the centre 
' Its two extremities, when placed in a horizontal line, 
# about one inch from the north poles of the upright 
snets Cand D. Gand F are two large tumblers con- 
"ning dilute acid, in each of which is immersed a plate 
“Zinc, surrounded with copper. 4 m_s,¢, are four brass 
mbles soldered to the zinc and copper of the batteries, 
filled with mercury. 


No. 65, p- 207. 


| Silman’ 
3 Report on, vol. v. p. 24. 


| | Ibid July 
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American Journal of Science, April 1837, vol. XXXil- 
1831, vol. xx. p, 340. 
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wires. The power of multiplication does not, as Dr See- 
beck proved in 1820, increase with the number of wind- 


—~“" ings in the uniting wire, as the resistance to transmis- 


Professor 
Oersted’s 
improve- 
ment upon 
es 


Nobili’s 
multiplier. 


Lebaillif’s 
multiplier. 


Dr Rit- 
chie’s 
torsion 
galvano- 
meter. 


sion increases with the length of the wire, thus dimin- 
ishing the conducting power of the wire. Professor 
Orested improved the multiplier! by adding a bent mag- 
net, as shewn at JKL, fig. 66, which can be placed so as 
to repel the nearest end of the needle, or index, or to 
attract it. In the position in the figure the first of these 
effects is produced ; but by turning the angle of the bent 
magnet towards the needle, the second effect is produced. 
By causing the pillar which carries this magnet to approach 
to, or recede from the needle, the directive power of the 
needle may be made scarcely sensible. In this state the 
instrument will shew the difference in the voltaic effects 
produced by two pieces of metal, which differ only by ;35th 
of alloy when a powerful liquid is used. Professor Cum- 
ming, we believe, first suggested the idea of neutralizing 
the directive force of the needle, arising from the eartli’s 
magnetism, which he did by placing a magnetized needle 
imniediately beneath the moveable or index needle.? 

M. Nobili has improved this instrument by using two 
needles, as in fig. 66 ; but he fixed the neutralizing needle 
S'N’, to the 
moveable one 
NS, placing the 


one above the 
other, with their , si & ___-n’ 


Fig. 66. 


‘ J 
poles reversed. a ye 
The two needles »—SL— ET BA Poy? 
are fixed in a 


piece of straw GH, and suspended by a silk fibre at G. 
The needles were twenty-two lines long, three wide, and 
one-fourth thick, and GH was five lines. The wire was 
a copper one, one-fifth of a line in diameter, and thirty feet 
long, and covered with silk. It made seventy-two evolu- 
tions round the frame. 
M. Lebaillif has extended this principle by using four 
needles in place of two, each pair being exactly the same 
as in fig. 66, the one being brought near the upper surface 
of the coil, and the other near the under surface. In this 
instrument the increased weight of the needles may com- 
pensate any additional sensibility possessed by the approxi- 
mation of the needles to the sides of the coil. The instru- 
ment is shewn in fig. 67, where ad, ab are the four needles, 
mnop the square bobbin, around which 
the wires are coiled, one or two feet 
of their length at each end being left 
free, as at gi, gf, that the electric 
current may enter at the one, and is- 
sue from the vther. Instead of a 
single wire 300 feet long, M. Lebail- 
lif employs five parallel ones, each 
end of which is stripped of the silk, 
and united by strong pressure into a 
bundle. The electric current thus 
divided into five parts, flows in five 
channels, which, according to M. 
Pouillet, transmit a proportionally 
larger quantity of electricity, while 


Fig. 67. 


the diminished intensity produced by transmission through 
a great length of wire, is avoided.® 
A torsion galvanometer invented by Dr Ritchie,* is 


shewn in fig. 68. Having covered a fine copper wire with 
a thin coat of sealing wax, he rolls it about a heated cy- 
linder, an inch or two in diameter, ten, 


twent or an 
number of times. ‘ 


The opposite sides of the circular coil 


P an perspective drawing on a large scale, of this instrument, see Edinburgh Encyclopedia, art. Thermo-Blectricity, plate 524, 
wy eas 2 Trans, Cambridge Phil. Soc. vol. i. p 279. . 
ouillet’s Elemens de Phys. Exp. liv. v. chap. i. sect. 412, and Library of Useful Knowledge, art. Electro- Magnetism, Pp: 44. 


® Art. Electro-magnetism, part ii. chap. viii. p. 44, fig. 82 


* Phil. Trans. 1880. p. 218, 


are then pressed together, till they become parallel, an 
about one or one and a half inches long. The coil 7 
is then fixed on a proper sole, and the ends of the wires 
connected with two metallic mer- 
cury cups C,C. A graduated disc 
of paper is then placed horizontally 
on the upper half of the coil, hav- 
ing a black line drawn through its 
centre, parallel with the middle 
line of the coil. A small magnet 
SN, made of a common sewing 
needle, is then fixed to the lower 
end of a fine glass thread, while 
the upper end is securely fixed 
with sealing wax, in the ‘centre 
of a moveable index I, as in the 
torsion balance. This is inclosed 
in a glass tube T, fitted into a 
disc of thick plate glass, which 
forms the upper surface of the box. When a voltaic} 
current passes through the coil W, the needle SN is 
deflected. The glass thread is then twisted by turning 
the index I, till the needle is brought back to its former 
position, and the number of degrees of torsion will be ar| 
accurate measure of the quantity of electricity, whose del] 
flective power over the needle is exactly balanced by thd 
torsion of the glass fibre. | 

A very ingenious galvanoscope, for ascertaining merely} 
the existence and direction of an electric current, is de} 
scribed in the Library of Useful Knowledge.5 It is shew) 
in fig. 69, where M is the 
needle, T the suspending 
fibre, placed between four 
vertical spiral coils, the 
centres of which are 
brought very near the 
poles of the needle. The 
same voltaic current is 
made to circulate through 
all the four spirals, which 
have their turns such as 
to produce repulsion of 
the contiguous pole on 
the one side, and attrac- 
tion of the same pole on 
the other side. The wire 
of the four spiral discs 
proceeds from the mer- 
cury cup P, and terminates 
in another cup N. In this 
admirable instrument, the 
current is brought as near 
as possible to the needle, 
so that its action is very powerful. The whole force 0) 
the four discs is quadruple that of a single one, as they #l] 
concur in giving the needle a deviation in the same direc} 
tion. 

Gold-leaf has been employed in the formation of the}! 
gold-leaf galvanoscope, which is similar in construction (Cf 
Bennet’s gold-leaf electrometer. The strength of the cur} 
rent is indicated by the curvature of the strip of gold-les | 
Jf, fig. 70, which is held loosely by forceps at f and hy 
each forceps terminating in a mercury cup, the one? | 
being above, and the other, N, below. The gold-leaf i 
enclosed in a glass case, the middle of which 1s placed) 
equidistant between the poles M, m, of a horse-shoe mag") 
net. When the electric current passes through the g° | 


Fig. 68, 
I 
Fl 


Fig. 69. 
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. ’ 
jf, the leaf is bent, or attracted and repelled laterally structed for conveying the current from the battery Electro- 
- the poles of the magnet, according as the current to a machine to be set in motion. The wires CC’ magnetism. 

ends or descends, the broad surface ef the leaf becoming are moveable about a horizontal axis. Suppose them to "~~ 


cwex towards the magnet in the 
C2 case, and concave in the other. 
/ the degree of curvature is easily 
gertained, Dr Roget considers this 
jtrument as affording “ the most 
dicate test possible of the existence 
al direction of a weak voltaic cur- 
rt.” 

‘We shall now conclude this part 
o the article with an account of 
aery ingenious contrivance of Am- 
pres for quickly altering the direc- 
to of the electric current in vol- 
t: batteries. Two grooves R, 
} fig. 71, are made in_ the 


be in the position in the figure, and that the current is 
passing from A to B, and back again, from any apparatus 
from B/ to A, then, by merely pressing the other ends of 
the wires CC’ into their respective cups a,a, the direc- 
tion of the current will be immediately changed, and it 
will pass from A beneath the stand, to B’, and back from 
B to A. By retaining the wires horizontally which keep 
their ends out of the cups, the passage of the current will 
be stopped.> 

Among the applications of Electro-magnetism, two of the 
most interesting are the Electro-magnetic Telegraph, and 
the Llectro-magnetic Clock, invented by Professor Wheat- 
stone, of King’s College, London. 


Wheatstone’s Electro-magnetic Telegraph. 


Applica- 
tions of 
electro- 
magnetism. 


tjle TT, some lines in depth, Although the idea of conveying signals along wires by Wheat- 
also four similar cavitics vv’, tt’, means of electric currents, must have occurred to many Stone’s 
municating diagonally by means persons, yet the value and success of the invention must ¢!ectre- 

c the plates of copper //, mm, depend on the principles and methods by which that idea sk orna 


vich are kept separate at 
tir crossing by a non-con- 
Gcting substance. Mercury 
i hen placed in the grooves 
al cavities, after they have 
ben varnished with mastic. 
he positive wire of a bat- 
tiyisimmersed in the groove 
land the negative one in 
1, groove R’, thecurrent will 
n flow until a metallic 
munication is made be- 
t)eneach of the grooves, and 
o of the cavities. To do 
tii, b, & are two 
Biles, fig. 72, for 
tinsmitting _— the 
Grent; the plate 
bnay become po- 
sive or negative, 
wording as the 
city R communi- 
cits with 4 and R/ with ¢, or when R communicates with 
He R’ with o’. 
I\the first case, the current follows the direction Ré, 22’, 
'’, in the second it goes from R to v, then traverses the 
pje W, and afterwards goes from b’ into bt, and from v 
il) R. Now, these communications may be easily made or 
Werrupted, by means of a wooden rod BB’, which turns 
nnd its axis in the holes 0, o’. Four metallic arcs 0’, 
are fitted to this rod, so that by merely raising or de- 


issing it, the communications are changed. When 6 and 

bre depressed, R and v communicate through rbec, and R 

al vo’ by rb’, and when d and d’ are depressed, R and 4, 

i BR and ¢’ communicate by means of the corresponding 
Fig. 73 


| fr Edward Clarke 
improved this in- 
“iment, and, we 
leve, given it the 
ine of electripeter. 
$ shown in fig. 73, 
‘red,a,a’,a’ are four 
tcury cups, commu- 
Ng with wires be- 
th the stand SS’. 
Se mercury cups A, A’, B, BY’, are similarly con- 
eee arnt 


ay 


xumming’sManua! of Electro-dynamics, .p. 178. 
oad’s Lectures, p. 319. 
OL. XXI, 


is carried into effect. Professor Wheatstone and Mr Cook 
have taken out a patent for this invention, and, in March 
1840, it was in practical operation on the Great Western 
railway, throughout a distance of 14 miles from Padding- 
ton to West Drayton. It is also in operation on Blackwall 
railway. Professor Wheatstone has recently made an en- 
tirely new arrangement for his tclegraph, which possesses 
great advantages over the old one: It is extremely port- 
able; and any child can both read and send the messages 
with scarcely a minute’s instruction. It requires only a 
single pair of wires, and 30 or 40 letters can be successively 
scnt by it in a minute. The telegraph with its accompany- 
ing alarm, is included in a case not larger than that of the 
smallest table clock. From the utility, simplicity, and 
cheapness of this new contrivance, we are convinced that 
its application will not be confined to long telegraphic lines, 
but will also be extensively employed in public and private 
establishments. 


Wheatstone’s Electro-magnetic Clock. 


To the same ingenious anthor we owe one of the most Wheat- 


beautiful inventions of modern times, the electro-magnetic 
clock, the detailed construction of which has not yet been 


stone’s 
electro- 
magnetic 


published. The following is a brief abstract of the account clock. 


of it which was read at the Royal Society on the 26th No- 
vember 1840. 

The object which Professor Wheatstone had in view was 
to enable a single clock to indicate exactly the same time 
in as many different places distant from each other as may 
be desired. In an observatory, for example, every apart- 
ment may be furnished with a cheap and simple clock, 
scarcely liable to derangement, and giving the time so ac- 
curately, that it will beat dead seconds audibly with as 
great precision as the standard astronomical timepiece 
with which it is connected. Hence the necessity is avoid- 
ed, in such scientific establishments, of having several 
clocks, and of being at the trouble of winding them up 
and regulating them individually. “In like manner, in 
public offices and large establishments, one good clock will 
serve the purpose of indicating the precise time in every 
part of the building where it may be required, and an ac- 
curacy ensured which it would be difficult to obtain by in- 
dependent clocks, even putting the difference of cost out 
of consideration, In the electro-magnetic clock, which was 
exhibited in action in the apartments of the Society, all the 
parts employed in a clock for maintaining or regulating the 
power are entircly dispensed with. It consists simply of a 


2 Becquerel, Traité D’Electricité, &c. tom. iii. pp. 9, 10. 
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face with its second, minute, and hour hands, and of a train 
of wheels which communicate motion from the action of 


n= the second hand to that of the hour hand, in the same man- 


Wheat- 
stone’s 
electro- 
magnetic 
clock. 


Magneto- 
electricity. 


Dr Fara- 
day’s re- 
searches. 


ner as in an ordinary clock train; a small electro-magnet 
is caused to act upon’a peculiarly-constructed wheel (scarce- 
ly capable of being described without a figure) placed on 
the second’s arbor, in such a manner that whenever the 
temporary magnetism is either produced or destroyed, the 
wheel, and consequently the second’s hand, advances a six- 
tieth part of its revolution. It is obvious, then, that if an 
electric current can be alternately established and arrested, 
each resumption and cessation lasting for a second, the in- 
strument now described, although unprovided with any in- 
ternal maintaining or regulating power, would perform all 
the usual functions of a perfect clock. The manner in 
which this apparatus is applied to the clocks, so that the 
movements of the hands of both may be perfectly simultane- 
ous, is the following:~+On the axis which carries the scape- 
wheel of the primary clock a small disc of brass is fixed, 
which is first divided on its circumference into sixty equal 
parts; each alternate division is then cut out and filled 
with a piece of wood, so that the circumference consists of 
thirty regular alternations of wood and metal. An extremc- 
ly light brass spring, which is screwed to a block of ivory 
or hard wood, and which has no connection with the me- 
tallic parts of the clock, rests by its free end on the cir- 
cumference of the disc. A copper wire is fastened to the 
fixed end of the spring, and proceeds to one end of the wire 
of the electro-magnet ; while another wire attached to the 
clock-frame, is continued until it joins the other end of that 
of the same electro-magnet: A constant voltaic battery, con- 
sisting of a few elements of very small dimensions, is inter- 
posed in any part of the circuit. By this arrangement the 
circuit is periodically made and broken, in conscquence of 
the spring resting for one second on a metal division, and 
the next second on a wooden division. The circuit may 
be extended to any length; and any number of electro- 
magnetic instruments may be thus brought into sympa- 
thetic action with the standard clock. It is only necessary 
to observe, that the force of the battery and the proportion 
between the resistances of the electro-magnetic coils, and 
those of the other parts of the circuit, must, in order to 
produce the maximum effect with the least expenditure of 
power, be varied to suit each particular case.” 

In Professor Wheatstone’s paper, of which the above is 
an abstract, hc has-pointed out several methods of effecting 
the same purpose. In one of them he substitutes Dr Fa- 
raday’s magneto- electric currents, in place of the voltaic 
battery, and he likewise describes a modification of his 
clock which will enable it to exercise its controlling power 
with a weaker electric current than when constructed on 
the plan above described. Professor Wheatstone has like- 
wise pointed out other most important purposes to which 
his invention is applicable. 


PART Ill—MAGNETO-ELECTRICITY. 


In the preceding chapter, we have detailed the leading 
phenomena produced by electric currents, or electricity in 
motion, for no magnetic effects are produced by accumu- 
lated electricity. We come now to give an account of the 
new scicnce of magneto-electricity, which we owe to Dr 
Faraday. Although certain effects of the ixduction } of elec- 
trical currents had been discovered, it had always appeared 
to Dr Faraday unlikely that these could be the only effects 
which mduction by currents could produce ; and whatever 
theory of the phenomena might be adopted, it still seemed 
to him “ very extraordinary, that as every electric current 


1 By induction Dr Faraday intends to express the power of electrical currents “ to induce any particular state u 
mediate neighbourhood otherwise indifferent.” Eaperimental Researches, p. 1. 


was accompanied by a corresponding intensity of magnetic | 
action, at right angles to the current, good conductors of 
electricity, when placed within the sphere of this action. 
should not have any current induced through them Z 
some sensible effect produced equivalent in force to che | 
current. With these views, and under the expectation of | 
obtaining electricity from ordinary magnetism, he inves. | 
gated experimentally the inductive effect of electrical cur. | 
rents. 

If the uniting wire of a voltaic battery is placed parallel | 
to the wire connecting the two ends of a delicate galvano. | 
meter, the most powerful current along the uniting wire 
will produce no deviation in the needle. But if the cur. | 
rent along the uniting wire is stopped, by breaking the cir. _ 
cuit, a momentary deviation, of the needle takes place, asi | 
a wire passed in the same direction as that of the voltaic | 
current. When the needle has become stationary, a simi. 
lar impulse is given to it in the opposite direction, by re | 
storing the circuit. Dr Faraday found that similar effects | 
took place, when the current along the uniting wire being 
uninterrupted, the uniting wire was made to approach or 
to recede suddenly from the wire of the galvanometer, the 
approximation inducing a current in the direction contrary 
to the inducing current in the uniting wire, and the din. | 
sion inducing a current in the same direction as the in- | 
ducing current. To this inductive action of the voltaic 
current Dr Faraday has given the name of volta-electric 
induction. 

As the preceding effects were clearly produced by a 
transverse action of the current, in the first case at the in- 
stant where the current was annihilated or generated, and 
in the second by the mechanical motion of the uniting wire, | 
Dr Faraday expected to obtain similar results, by the sud- } 
den induction and cessation of the same magnetic force, | 
either by means of a voltaic current, or by that of a com- | 
mon magnet. By various experimental arrangements, Dr | 
Faraday verified these anticipations ; but in order to con- 
nect his experiments on volta-electric induction with the | 
prescnt ones, he constructed a combination of helices upon a 
hollow cylinder of pasteboard. The wire was 1-20th of an | 
inch in diametcr, and the different spires were prevented | 
from bending by a thin interposed twine. Each helix was | 
covered with calico. Eight lengths of copper wire were 
used, or nearly 220 feet of wire. “ Fonr of these helice | 
were connected end to end, and then with the galvano- | 
meter; the other intervening four were also connected | 
end to end, and the battery of 100 pairs discharged through 
them. In this form, the effect on the galvanometer Wi) 
hardly sensible, though magnets could be made by the in- | 
duced current. But when a soft iron cylinder, fths of a 
inch thick, and 12 inches long, was introduced into the 
pasteboard tube, surrounded by the helices, then the 1n- 
duccd current affected the galvanometer powerfully. It 
possessed also the power of making magnets with more | 
energy apparcntly than when an iron cylinder was ri | 
When the iron cylinder was replaced by an equal oyfinde 
of copper, no effect beyond that of the helices alone wl 
produced.” “ Similar cffects,” continues Dr Faraday, te 
produced with ordinary magnets. Thus, the hollow hel) 
just described had all its elementary helices age | 
with the galvanometer, by two copper wires each five 3 | 
long; the soft iron cylinder was introduced into its ax i 
a couple of bar magnets, each 24 inches longs were ul 
ranged, with their opposite poles at one end in el + | 
as to resemble a horse-shoe magnet, and then CO eh | 
between the other poles and the ends of the iron Hill 
so as to convert it for the time into a magnet ; by breakiné 
the magnetic contacts, or reversing them, 


the magnetism 
pon matter in thelr 1m 


2 Experimental Researches, p. 2 | 


». tp iron cylinder could be destroyed or reversed at plea- 
ty cre. Upon making magnetic contact, the needle was de- 

wen continuing the eontaet, the needle became indif- 
fent, and resumed its first position: on breaking the con- 
tit, it was again deflected, but in the opposite direetion to 
ti: first effect, and then it again became indifferent. When 
t» magnetic contacts were reversed, the deflections were 
rersed. When the magnetic contaet was made, the de- 
f tion was such as to indicate an induced eurrent of elee- 
tity in the opposite direction to that fitted to form a mag- 
r, having the same polarity as that really produced by 
citact with the bar magnet.” 

But in order to show that it was. by the approximation 
othe magnets that the momentary induced current was 
exited, Dr Faraday substituted for the soft iron cylinder 
a ylindrical magnet 84 inches long, and ths of an ineh in 
¢meter. He introduced one end of this magnet into the 
as of the helix, and then, the galvanometer needle being 


in the magnet was suddenly thrust in, the needle 


then instantly deflected in the same direction as if the 
net had been formed by any of the two preceding pro- 
dses. “ Being left in, the needle resumed its first posi- 
tn, and then the magnet being withdrawn, the needle was 
¢fected in the opposite direction. These effects were not 
gat, but by introducing and withdrawing the magnet, so 
| it the impulse each time should be added to those pre- 
yusly communicated to the needle, the latter could be 
tide to vibrate through an are of 180° or more!” 
Although the law which governs the evolution of elec- 
teity by magneto-eleetrie induction, is very simple, yet Dr 
raday has found it rather diffi- 
¢tto express it, except in refer- Fig. 74. 
éseto diagrams. We shall there- 
fie give it in his own words. 
‘f in fig. 74, PN represent a 
hizontal wire passing by a mark- 
€/ magnetic pole, so that the di- 
rtion of its motions shall coin- 
ce with the eurved line proceed- 
i) from below upwards ; or if its 
ition parallel to itself be in a 
I> tangential to the curved line, but in the general diree- 
in of the arrows; or if it pass the pole in other directions, 
kt; so as to cut the magnetie eurves? in the same general 
Cection, or on the same side as they would be eut by the 
ve if moving along the dotted curved line; then the 
«rent of electricity in the wire is from P to M. If it be 
(tied in the reverse direction, the eleetrie current will 
\|from N to P. Or if the wire be in the vertieal position, 
ijat P'N’, and it be earried in similar directions, coin- 
“ing with the dotted horizontal eurve, so far as to eut the 
Nignetic curves on the same side with it, the current will 
from P’ to N’. If the wire be considered a tangent to 
ty curved surface of the cylindrical magnet, and it be car- 
1 round that surface into any other position, or if the 
ignet itself he revolved on its axis, so as to bring any 
i Opposite to the tangential wire ; still, if afterwards the 
1¢ be moved in the directions indicated, the current of 
@ctricity will be from P to N; or if it be moved in the 
osite direction, from N to P ; so that as regards the mo- 
‘is of the wire past the pole, they may be reduced to two, 
(aly Opposite to each other, one of which produces a 
Tent from P to N, and the other from N to P. 
‘The same holds true of the unmarked pole of the mag- 
» xcept that if it be substituted for the one in the 
Te, then, as the wires are moved in the direetion of 
arrows; the current of electricity would be from N to 
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P, and when they move in the reverse direction, from P Magneto- 
to N. Electricity. 
“ Henee the current of electricity which is excited in “7S 
metal when moving in. the neighbourhood of a magnet, de- 
pends for its direction altogether upon the relation of the 
metal to the resultant of magnetic action, or to the mag- 
netic curves, and may be expressed in a popular way, thus: 
Let AB (fig. 75) 
represent a cy- 
linder magnet, A 
being the mark- 
ed pole, and B 
the unmarked 
pole; let PN be 
a silver knife- 
blade resting a- 
cross the magnet, 
with its edge up- 
ward, and with 
its marked or notched side towards the pole A; then in 
whatever direction or position this knife be moved edge 
foremost, either about the marked or the unmarked pole, 
the current of electricity produced will be from-P to N, 
provided the intersected curves proceeding from A abut 
upon the notehed surface of the knife, and. those from 
B upon the unnotched side. Or, if the knife be moved 
with its back foremost, the current will be from N to P 
in every possible position and direction, provided the 
intersected eurves abut on the same surfaces as before. 
A little model is easily constructed, by using a cylinder of 
wood for a magnet, a flat piece for the blade, and a piece 
of thread eonnecting one end of the eylinder with the other, 
and passing through a hole in the blade, for the magnetic 
curves; this readily gives the result of any possible direction. 

“‘ When the wire under induction is passing by an elec- 
tro-magnetie pole, as for instance, one end of a copper 
helix traversed by the electrie current the direction of 
the eurrent in the approaching wire is the same with that 
of the current in the parts or sides of the spirals nearest to 
it, and in the reeeding wire the reverse of that in the parts 
nearest to it. 

“ All these results show that the power of inducing 
electric currents is circumferentially exerted by a magnetic 
resultant, or axis of power, just as circumferential mag- 
netism is dependent on, and is exhibited by an electric 
current.” 

Dr Faraday has made several experiments with the large 
compound magnet of Dr G. Knight, belonging to the Royal 
Society, and consisting of 450 bar magnets, each 15 inches 
long. The eleetrieal effeets which it exhibited were very 
striking. When a soft iron eylinder, 13 inches long, 
was put through the eompound hollow helix, with its ends 
arranged as two general terminations, and these connected 
with the galvanometer ; then, when the iron eylinder was 
brought in contact with the two poles of the magnet, so 
powerful a rush of eleetricity took place, that the needle 
whirled round many times in succession. When Dr Fara- 
day bronght the helix alone near to or between the poles, 
the needle was thrown 80°, 90°, or more, from its natural 
position. 

Dr Faraday failed in obtaining evidence of chemical 
decomposition by the magnet, or any sensation on the 
tongue, or any effect on a frog, but he afterwards, by an 
armed loadstone of Professor Daniell’s, lifting 30 pounds, 
not only thought that he perceived a sensation on the 
tongue, and a flash before the eyes, but was able to produce 
a very powerful convulsion in the limbs of a frog, every 


i. 2, magnetic curves, I mean the lines of magnetic forces, however modified by the juxtaposition of poles, which would be depicted by 
"} filings, or those to which a very small magnetic needle would form a tangent, 3 Experimental Researches pp. 32, 34, 
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Magneto- time that magnetic contact was made, the convulsive effect 


Electricity. 


increasing with the suddenness with which the contact was 


n= broken and restored. 


Electric 
shock from 
a magnet. 


Rotuatory 
magneto- 
electric 
apparatus. 


Dr Faraday, as we have now seen, was the first person 
who obtained, in November 1831, the electric spark from a 
magnet. The spark which he obtained was got from a soft 
iron magnet, made by the influence of a voltaic current. 
Professor Nobili! and Antinori afterwards obtained the elec- 
tric spark from a soft iron magnet, made by the influence of 
a common artificial magnet ; and Professor Forbes (March 
1832) obtained the electric spark from a soft iron magnet, 
made by the influence of a natural loadstone.’ ‘he method 
adopted by Professor Forbes is shewn in fig. 76, where A is 


Fig. 76. 


a suspended natural magnet. A cylindrical keeper or arma- 
ture, ab, has a helix, ce, coiled round it, about 74 inches 
long, and consisting of about 150 feet of copper wire, about 
1-20th of aninch in diameter; the helix consisted of four layers 
in thickness, separated by insulating partitions of cloth and 
sealing wax. The branch de of the wire terminates in the 
bottom of the glass tube A, containing mercury, with a pure 
surface. The other branch fof the helix communicates by 
means of the mercury cup 2, with the iron wire g, the fine 
point of which is brought by the hand into contact with the 
surface of the mercury in /. and is separated from it the in- 
stant the keeper ab is brought into contact with the poles 
of the magnet ; the spark is then produced in the tube h.° 

That the action of magneto-electricity is the converse of 
that of electro-magnetism, is well shown in the rotatory ap- 
paratus in fig. 77. 
It consists of a 
copper disc C, re- 
volving round a 
horizontal axis by 
means of the han- 
dle H. .A power- 
ful _ horse - shoe 
magnet, AB, is so 
placed that the 
edge of the disc C, 
can revolve be- 
tween its poles 
n, &. ‘Two conducting wires w, w’, are so placed, that two 
of their extremities terminate in the mercury cups of a gal- 
vanometer g, while the other end of the first is kept in 
perfect metallic contact with the axis, and the other end 
of the second is in contact with the circumference of the 
disc at the point between the poles 7 and s of the magnet. 
When this disc revolves from right to left, an electric 
current preceeding from the centre to the circumference 
of the disc, is generated in the direction of the curves, and 
the necdle of the galvanometer is deflected. Ifthe disc 
revolve from left to right, the electric current moves in the 
opposite direction. 


Rigs da 


' Ann. de Chim. December 1831, and Antologia, November 1831. 
* See Phil. Mag. June 1832, p. 401, and Lond. and Ed. Phil. Mag. November 1834. 


For further information on the subject of magneto-al.. 
tric induction, see Mr Faraday’s ad papers lal il 
nales de Chimie et de Physique, tom. li. p.404, && 
and Ed. Phil. Mag. October and November 1840, vol. xi 
p. 281 and 356, and Dr Golding Bird's Elements of Natu. 
ral Philosophy, Lond. 1839, p. 243. 


Description of Magneto-Electrie Apparatus, 


After Dr Faraday’s great discovery of magneto-electrie 
and volta-electric induction, various machines were con. 
structed for experimental investigation and exhibition, ¥f 
Hippolyte Pixii of Paris exhibited to the Academy of | 
Sciences in 1832, his magneto-electric machine. A power- 
ful magnet was made to revolve with great rapidity before 
its keeper or armature, which had round it a coil of copper 
wire about tliree thousand feet long. By this means sparks | 
and severe shocks were obtained, a feeble charge was ao. 
cumulated in a Leyden phial, the gold leaves of an electro. 
meter were made to diverge, and water was decomposed, | 

A very ingenious and complete machine was exhibited’ 
by Mr Saxton, at the meeting of the British Association in 
June 1833, as shewn in fig. | 
78. The magnet A is a 
horse-shoe one of great 
power, composed of many 
steel plates, closely applied 
to each other, or it may bea 
soft iron electro magnet of 
the same shape. A keeper, 
CD, of the purest soft iron, 
has each of its ends bent in- «= 
to a right angle, and is so 
mounted that the surfaces of 
their ends are exactly oppo- 
site and close to the poles of the magnet. In this position 
the keeper CD may be made to revolve round the horizon- 
tal axis EF, by means of the wheels C and E, and band 
GE fixed to the upright pillar B. Round each end, C,D,] 
of the keeper, are coiled two series of copper wires, cover} 
ed with silk, so as to form compound helices. The ends} 
of these wires, which have the same direction, are joined 
together, and are likewise connected with a circular disc, 
revolving with the keeper in a cup of mercury, with which 
in every position of the disc it is in metallic communica. 
tion. The other ends of the wires are joined, and passing 
together without metallic contact through the spindle EF, 
terminate in a slip of copper, with two opposite points, a 
at i, at right angles to the axis. These points alternately } 
dip into, and rise above the mercury, in another cup, SJ 
which may be connected with the first by means of a cop 
per wire. Now, whenever the ends of the keeper are op- 
posite the poles of the magnet, the keeper becomes a tem 
porary magnet, and it ceases to be so when the line joining 
them is at right angles to the line joining the two poles 
The instantaneous generation and extinction of the mag 
netic force, which takes an opposite direction in the keeper 
according as its opposite ends are close to the same poles, 
and induce corresponding opposite electric currents in HE 
copper wire, provided the circuit is complete by the immer 
sion of the points at 7% The arrangement of the pointsat! 
is such, that they just rise from the mercury as the ends 0 
the keeper come opposite to the poles of the magnet; ie 
hence the sudden breach of the circuit makes the ete? 
pass in the form of a brilliant spark. If a fine oe 
wire, instead of the dipping points, forms the commumicall ‘| 
between the revolving disc and spindle, it may be kept ri | 
a red heat, its light slightly intermitting from the ont | 
tion of the currents. If a communication is forme 
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tyen the two cups of mercury by two copper cylinders 
“ ed in the hands, a strange sort of shock will be expe- 
raced Which is sometimes almost intolerable. Chemical 
d mpositions are also readily effected, and the amount 
wi be proportioned to the quantity of electricity in circu- 
mM. 

a“ magneto-electric machine has been greatly improved 
b:Mr E. M. Clarke, magnetical instrument maker, Lon- 
de It is represented in fig. 79, where A is the battery 
ofent bar magnets rest- 

in against the vertical Fig. 79. 

herd B, and by means of 
a wof brass C, with a 
hi. and screw- wheel, the 
mmnets can be drawn 
fyjly to the board B, or 
tan from it. One of 
th keepers or armatures 
3 screwed into a brass 
drill between the 
s of the magnets, and 
, made to revolve by 
tl multiplying wheel E. 
Ts armature has two 
cis of fine copper wire 
1/0 yards long wrapped 
rend its cylinders, the 
biinning of each coil 
big soldered to the 
auature D, from which 
ai) projects a brass stem carrying the break piece H, which 
c) be fastened in any required position by a binding screw. 
follow brass cylinder K, to which the ends of the coils 
al soldered, being insulated by means of a piece of hard 
wod attached to the brass stem. An iron wire spring O 
psses at one end against the cylinder K, and is kept in 
ojtact with it by a screw in a brass strap M in the wooden 
lick L. A square brass pillar P fits also a square opening 
ithe other brass strap N on the other side of the block L. 
‘metallic spring Q rubs gently upon the break piece H, 
al is retained in perfect metallic contact with it by a screw 
ithe pillar P, the two straps of brass M, N, are connect- 
\by a piece of copper wire T, and in this state the parts 
1H, Q, P, N are in connexion with the commencement 
cach coil, and the parts K, O, M with the termination of 
eh coil. The perfect metallic contact thus obtained by 
spring and break, enables Mr Clarke to dispense entire- 
ith the use of mercury, which is at all times a trouble- 

ne accompaniment of machinery. 

But the great superiority of Mr Clarke’s machine arises 
, his employing two different armatures, and thus being 
tabled to produce the separate effects of quantity and in- 
i sity to the full extent of the power of his battery. 
fying, in November 1834, tried the effects of coils of wire 
(different thicknesses, he found that the thick copper bell 
/¢ gave brilliant sparks, but no perceptible shock, while 
Vy fine wire gave powerful shocks, but very feeble sparks. 
theans of the intensity armature, which is that shewn in 
79, the various experiments made with a number of 
arate galvanic plates may be performed, while the in- 
‘ se agony produced by its shocks is intolerable: It can, at 
f same time, electrify the most nervous person without 
vasioning the least uneasiness. It decomposes water and 
‘Neutral salts. It deflects the gold leaves of the electro- 
pe, charges the Leyden jar; and by an arrangement of 
es from the mercury box to the battery, the electricity is 
€ visible, passing from the magnetic battery to the ar- 


1 a poe alas 4 
4 We sparks and brilliant scintillations of steel can be 
ined, 
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_ The quantity armature differs greatly from the inten- Magneto- 
sity one, as is shewn in fig. 80, which exhibits the methcd Electricity. 
of producing the 


spark. The Fig. 80. Quantity 
weiglitoftheiron armature. 
in the cylinders — - 


is much great- \>#$ 
er than in the W=\ 
intensity one, \\\\W\\\\ 
the copper wire 
is much thicker, 
and its length 
is only forty 
yards. By this 
armature all the 
experiments can 
be made which 
are usually per- 
formed by asin- 
gle pair of vol- 
taic plates of 
large surfaces, or by a calorimotor; but it will not do for 

any of the intensity experiments. It produces such large 

and brilliant sparks, that a person can read small print from 

the light it produces. It ignites gunpowder and platina wire, 

without enclosing the wire in a hermetically sealed glass 

case. It deflagrates gold and silver leaf, and produces 

brilliant scintillations from a small steel file. It produces . 
also rotatory motions in delicately suspended wire frames 

round the poles of a vertical horse-shoe magnet,! and all 

the other effects of voltaic electricity. ' 

Several very curious and unexpected results were ob- ahaa 

tained on a magneto-electric machine of very large dimen- ridge 
sions, which Mr Clarke exhibited at the meeting of the 
Electrical Society. The battery was separated into two 
parts connected by the armatures, the quantity armature 
being at one side, and the intensity one at the other. The 
quantity armature had a short coil of thick insulated cop- 
per wire, and the intensity one had 15,375 yards of fine 
copper wire. The intensity arrangement, to the surprise of 
every body, gave no decomposition, but gave an excru- 
ciating, and even dangerous shock, while the quantity ar- 
rangement gave one cubic inch of the mixed gases in four 
minutes. Considering these unexpected results as owing 
to a compound action produced by the rotation of the two 
armatures, he arranged the magnets as in his first machines, 
the only difference being in the size of the new machine, 
and in the armatures being moved by a crank and treadles. 
The battery was composed of ten cut and polished steel 
bars, each four feet long, the whole weighing 156 tbs. Ac- 
cording to Mr Noad,? tue novel results of the experiments 
were the great amount of gas given by the quantity arma- 
ture, viz. one cubic inch in one and a half minutes, and the 
trifling decomposing effect of the intensity armature. Tlie 
intensity spark was long, straggling, and noiseless, like a 
spark at the striking distance from the prime conductor of 
an electrical machine, while the quantity spark had the 
usual stellar form, but was attended with a loud snapping 
noise, as in the discharge of a Leyden jar. Both the sparks, 
however, were equally luminous. By employing a second- 
ary coil, Mr Noad has given shocks with the quantity ar- 
mature, almost as powerful as those obtained from the in- 
tensity one, by using the furm of coil first proposed by Pro- 
fessor Callan of Maynooth, and the contact-breaker of Dr 
Golding Bird. 

The following arrangement (fig. 81) for producing powerful Dr Bird’s 
shocks, and strong chemical action by secondary currents, method of 
was first given by Dr Golding Bird. Upon a reel, with a breaking 
hollow axis three inches long, wound about 60 feet of cop- “Pte 
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-Magneto- per wire; ;yth inch in diameter, covered with cotton 
Electricity.thread) The two ends of the wire are connected with 
eye 
he ieee is wound a second insulated copper wire, g5th inch in dia- 
breaking meter; and about 1500 feet long, and the two ends of this 
contact, Wire are connected with s, s’, by means of binding screws. 

From the law of electro-dynamic induction, it is evident 


that, if the ends p,p, of the thick coil are 

connected with a single pair of voltaic ele- 

ments, as at a, a current of electricity is set 

zg in motion in the thin coil, and, in breaking 

contact, a second current in another dircction 

traverses the same coil, sufficiently intense to 

give a powerful shock, by grasping the handles 

d, d, communicating with the extremities s, s’, 

of the thin coil. The intensity of the second- 

ary or reduced current is greatly increased, by inserting a 

bar 7, of soft wire, or what is bctter, a bundle of soft iron 

wires in the hollow axis of the steel, which becomes mag- 
netic. 

The ingenious method of breaking contact in this arrange- 
ment, which we owe to Dr Golding Bird, though shewn in 
fig. 81, is more 
distinctly re- 
presented in 
fig. 82. It con- 
sists of a base 
of wood, eight 
inches longand 
three broad, 
having at both 
ends a piece of 
hard wood, A, 
B, each piece 
having two 
holes excavated in it to hold mercury. The holes in A 
communicate with those in B, by thick copper wires D, D. 
A piece of soft iron wire EF, five inches long, and one- 
eighth inch diameter, supported with screws with milled 
heads, moves in a vertical plane upon the upright stem C. 
Round the wire EF are wound two helices of thin insu- 
lated copper wire in the same direction from right to left, 
so that the two ends of one helix may terminate in the 
copper points G, H, and those of the othcr in the points 
KNL. The small horse-shoe permanent magnets, shewn in 
fig. 82, are fixed on proper supports, near the ends of the 
bar EF, so that in depressing the end F of the bar, it may 
be opposite one, suppose the south pole of onc magnet, and 
consequently the end E will be opposite the other, the 
north pole of the second magnet. On raising the end F, 
the contrary will take place, and to effect this the similar 
poles of the magnet should be in the same direction. Up- 
on connecting the mercury cups in A or B, as shewn in 


' See Lond. and Edin. Phil. Mag., Jan. 1888, vol. xii. p. 18; Noad’s Lectures, p 364; and Dr Golding Bird’s Elements of as 
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Pp; p’, by means of binding screws. Over this primary coil. 


fig. 81, with the small voltaic battery at a, the wirg EF. pil) 
become a temporary magnet, if the ends of either wil 
are allowed to dip in the mercury; and if connection with 
the battery is properly made, the ends or poles of tho teal 
porary magnet will be repelled by the poles of the 
manent magnet to which they are opposed; the bar ER 
will therefore move, and make the ends of the second h 
lix dip in the other cups of mercury,—-repulsion will a 
take place; and so on ;—in this way, about 300 oscillations 
of EF can be obtained in a minute. Upon connecting the 
ends p, p, of the thick helix with a single voltaic pair, by | 
means of this contact-breaker, a series of powerful inducad 
currents will be obtained from the extremities 8.8, of the | 
larger helix. This conncction is best made, as in fig. 82, , 
where R is a section of the reel, § one end of the short | 
helix, connected with a cup of mercury in the piece B, | 
Z the other end of the short helix; connected with one | 
plate of the battery, while the wire C connects the other | 
cup of mercury in B with the other plate of the voltaic | 
pair. When the points G, H, K, L, leave the mercury, very | 
brilliant sparks are produced. A. loud snapping noise ac. | 
companies them, and a vivid combustion of the mercury, | 
clouds of the oxide of mercury bcing largely evolved. f| 
the ends P, R, fig. 82, or s, s’, fig.81, have platinum points, | 
and are immersed in watcr, acidulated with sulphuric acid, | 
torrents of minute bubbles of oxygen and hydrogen are 
evolved; and if, instead of water, the points are pressed 
upon paper, moistened with iodide of potassium, iodine and 
oxide of potassium are separated. Solutions of sulphate 
of potash and soap, chloride of potassium, sodium, antimo- 
ny, and copper, are also rapidly decomposed. Dr Page | 
was the first person who suggested the application of per- | 
manent magnets for the purpose of breaking contact, | 
though Dr Bird afterwards, and without knowing this, 
made the same application.} 
We shall now conclude this chapter with a brief notice 
of some very recent. investigations of Dr Draper of New 
York, on the electromotive power of heat. The apparatus 
which he employed is shewn in fig. 83, where AA iss 


glass vessel about three inches in diameter, with a neck 
wide enough to receive a mercurial thermometer }, and the 
extremity of a pair of thermo-electric wires about a 100 
long, and the ~,th of an inch in diameter, soldered at’ 
with hard solder. The free extremities of these wires dip } 
into the glass cups d, d, filled with mercury, and immerse) 
in a trough e, containing water and pounded ice J 
means of the copper wires f, f, 4th of an inch in diameteh | 
the apparatus is connected with the mercury cups of the 
galvanometer, the coil of which is of copper wire, tho | 
an inch thick, and making only twelve turns round the at 
tatic needles, whose deviations are determined by the tor | 
sion of a glass thread, as invented by Dr Ritchie. When | 
a copper and iron wire are used, they indicate temper 
with a promptitude and accuracy quite surprising: 
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ly this apparatus, the vessel AA is filled two-thirds with 
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ear ‘ Thermo: 
. wer, the bulb of the thermometer being in the middle of ; ; , Biacericis. 
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5 tai with it- The wires Sf, are then placed in the cups, and 


While investigating the influence of leat in voltai - Seebeck’ 
tKtrough e filled with water and pounded ice, and carefully i pig thal). aa wenn 


binations, Dr Seebeck of Berlin was led to the important discoveries 


sounded with flannel. The water in AA is then brought 
tche boiling point with a spirit-lamp, and kept at that 
te perature till the astatic needles and thermometer are 
study. For temperatures above 212°, Dr Draper substi- 
tws for the glass vessel a tubulated retort containing 
icksilver. Dr Draper’s experiments were all made with 
tl metals in the form of wires, and he obtained the fol- 
Icing general results :— 

, Equal increments of heat do not set in motion equal 
sntities of electricity. 

4, The tension undergoes a slight increase with increase 
o emperature. 

5. The quantity of electricity evolved at any given tem- 
piature is independent of the amount of heated surface, 
in being as efficacious as an indefinitely extended sur- 
fee. 
., The quantities of electricity evolved in a pile of 
pins is directly proportional to the number of the ele- 
nats. 

t Draper has been led to the following forms of con- 
suction, which give peculiar advantages to thermo-elec- 
ti, combinations. 

n fig. 84, A, let a be a bar of an- 
tony, and b one of bismuth, sol- 
ded at ed, and let the temperature 
Jraised at d, a current is excited, « 
vich does not pass round the bars 
é, but in a shorter and readier 
jh, through the metals between ¢ @ 
¢vireulating as shewn by the-arrows. Nor will the whole 
¢jrent pass round the bars till the temperature of the sol- 
died surface has become uniform. The combination A 
v1 therefore be improved, by giving 
ihe form in fig. B, a part being cut 
¢; at the dotted lines. In this form 
t: whole current will be immedi- 

‘aly forced to pass along the bars, 
«1 insuch a pair the temperature 
¥! change very quickly. Dr Dra- 


Fig. 84, A. 


Fig. B. 


{ther bythe opposite corners of a lo- 
‘age-shaped piece of coppere, From 
‘/extent.of surface, the copper becomes 
‘idily hot and cold, and may be made 
*ythin. ‘With a pair of bars, three-fourths of an inch thick, 
da circular copper plate.c, with both surfaces blackened, 
Draper repeated the greater part of those experiments, 
ich M. Melloni made with his multiplier. Dr Draper 
jind that thermo-electric currents, evolved by pairs of dif- 
ent metals, do not differ specifically, like the rays of 
/ ht and heat.! 
We regret ‘that our limits do not permit us to give an 
‘rount of some interesting experiments of Mr Noad, on 
4 effects of strong and weak electrical currents,” on ‘long 
| coils of considerable breadth of surface, and of vari- 
* Mentions made in the United States by Dr Henry, 
Page, and other eminent philosophers, an account of 
uch will be found in the recent numbers of Professor 
liman’s American Journal of Science. 


3 Professor Daniel places lead before tin. 


discovery that magnetism was developed in two metals 
forming a circuit, when the equilibrium of temperature in 
that circuit was disturbed. 

If A BC D, for example, fig. 85, be a 
metallic circuit, consisting of an arch of 
bismuth, A BC, and an arch of copper, 
A D C, then if one of the junctions, A, is 
heated, an electrical current is established, A 
passing into the heated junction from the a- 
bismuth to the copper. From many ex- 
periments, Dr Seebeck. found that, in vari- 
ous circuits formed with bismuth and other 
metals, the current always passes from the bismuth to the 
other metals, the bismuth losing positive electricity, or 
becoming zegative with all the other metals. 

The order of the metals, beginning with galena, in 
which they are negative in reference to those which pre- 
cede them, is given in the following table, which, excep- 
ting some additions and alterations, was drawn up by Pro- 


fessor Oersted. 


Galena placed above bismuth by 
Professor Cumming. 

BIsMUTH. 

Mercury placed here by Profes- 
sor Cumming, but beside lead 
by Oersted. 

Nickel. 

Platinum, very variable in its 
results. 

Palladium. 

Cobalt. 

Uranium. 

Manganese. 

Titanium. 

Tin, English and Bohemian, 

Lead, pure lead ‘and that occur- 
ring in trade. 

Brass, different ‘specimens give 


Copper placed here by Professor 
Cumming. 

Silver purified by cupellation, and 
also that produced from the 
chloride. 

Uranium. 

Molybdenium, 

Rhodium. 

Tridium. 

Zine, pure and that oecurring in 
trade. 

Wolfram. 

Cadmium. 

Charcoal. 

Plumbago. 

Steel. 

Iron, pure iron and that oceur- 
ring in trade. 


different results. Arsenic. 
Gold purified by antimony, Oer- ANTIMONY. 
sted, and also that reduced Tellurium. 


1 See Lond. and Edin. Phil. Mag., June 1840, vol. xvi. p. 451. 


from the oxide. 


Although Dr Seebeck found that most of the metals 
which stand near each other in the above series produce 
feeble thermo-electricity, and those more distant a more 
powerful effect, yet this Jaw did not always hold. Teél- 
lurium, for example, is less thermo-electric with bismuth, 
and most of the other metals, than antimony is; and with 
silver it is more effective than most of the metals above it. 
Antimony, too, is more effective with cadmium than with 
mercury; while ¢ron is very feebly thermo-electric with 
most of the other metals, especially nickel and cobalt. 

The effects of the sulphurets Dr Seebeck found to be 
remarkable. Sulphuret of lead becomes negative even in 
contact with the bismuth. The sulphurets of iron, arsenic, 
cobalt-and arsenic, and copper, all of which have a mazt- 
mum of sulphur, stand near to bismuth; while all the sul- 
phurets, with a minimum of sulphur, have nearly the same 
power as antimony. The sulphuret of copper, with a mini- 
mum of sulphur, occupies a place even ‘below antimony. 
Concentrated nitric and sulphuric acids stand above bis- 
muth; while concentrated solutions of potass and of soda 
are below antimony and tellurium. 

It has been considered probable that the specific heat 
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Thermo- and the conducting power of the metals perform a part in 
Electricity. the thermo-electric phenomena; but this is not established 
—\~" by observations yet made. 


Binary 
combina. 
tions. 


The following table, by Professor Cumming, shews the 


SERIES OF CONDUCTORS. 


Thermo-Electric Series. 


Voltaic series by acids. Of Electricity. 
Galena. Potassium. Silver. 
Bismuth. Borium. Copper. 
Mercury. Zine. Lead. 
Nickel. Cadmium. Gold. 2 
Platinum. Tin. Brass. 
Palladium. Iron. Zinc. Y 
Cobalt. Bismuth. Tin. 
Manganese. Antimony. Pistinum. 
Tin. Lead. Palladium. 
Lead. Copper. Tron. 
Brass. Silver. 
Rhodium. Palladium. 
Gold. Tellurium. 
Copper. Gold. 
Silver. Charcoal. 
Zine. Platinum. 
Cadmium. Tridium. 
Charcoal. Rhodium. 
Plumbago. \ 
Iron. 
Arsenic. 
Antimony. 


The structure or the crystalline arrangement of the par- 
ticles of bodies seems to exercise some influence over their 
thermo-electric powers. In a thermo-electric combination 
of zine and silver, for example, the electricity increases with 
the temperature up to about 250° of Fahrenheit, when it 
ceases altogether, and by increase of temperature the elec- 
tric current is re-established in an opposite direction. 

In order to measure the thermo-electric power of differ- 
ent binary combinations of metals, from the same differ- 
ences of temperature, a compound circuit must be formed 
of all those which we desire to compare. The junctions of 
the metals must be kept at the temperature of melting 
ice, excepting the junction which is to be made active, 
and which is to be plunged into hot oil. In this way the 
mere conducting power of the circuit is the same in every 
experiment, and the results obtained become strictly com- 
parable. 

The following table, given by Becquerel,> exhibits 
the quantities of the currents for a difference of tempera- 
ture of 36°, of pairs of eight metals differently arranged. 
The lengths of the metals were 7-88 inches, and their dia- 
meter about the 200th of an inch. The sign + indicates 
the metal from which the electric current proceeds. 


Thermo-Electric Power of Different Metallic Couples. 


Tempera- Deviation of | Intensity of § 


eae. needle. currents. 
f+ Iron and — tin............+0. 68° 36-°50 31°24 
E+ Copper and — platinum......; 68 16° 00 8+ 55 
i+ Iron and — copper ............! 68 34° 50 27° 96 
h+ Silver and — copper .......... 68 4°00 2-00 
t+ Iron and — silver...... eel] 1068 83: 00 26+ 20 
7+ Jron and — platinum......... .| 68 39° 00 36° 07 
f+ Copper and — tin ............. 68 7°00 3: 50 
i+ Zine and — copper .........-..| 68 2° 00 1: 00 
j+ Silver and — gold...........6, 68 | 1°00 0- 50 


If we compare the numbers in the last column, we shall 
find, as M. Becquerel states, that, for a temperature of 36°, 
each metal acquires such a degree of thermo-electric 


‘ See Phil. Trans. 1830, p. 294. 


2 Id. p. 324. 
4 Biblioth. Univers. tom. xxxvii. p. 54. 


the series of conductors of heat and electricity. 
we have added two columns on the optical proper 
metals. 


Order of Metals in their 


seers Order of Metals j i 
Of Heat. peat Hf si fraclve ja —o Re 
Silver. Pure silver. Grain tin.? 
Gold. Common silver. Mereury. 
Tin. Fine gold. Galena, 
Copper. Jeweller’s gold. Iron pyrites, 
Platinum. Grain tin. Grey cobalt, 
Tron. Brass. Speculum metal, 
Lead. Tin plate. Antimony, melted, 
Copper. Steel. 
Mercury. Bismuth. 
Platina. Pure silver. 
Bismuth. Zinc. 
Speculum metal. Tron plate, hammered, 
Zine. Jeweller’s gold, 
Steel. 
: Jron pyrites. 
Antimony. 
Arsenical cobalt. 
Cobalt. 
Lead. 
Galena. 


Specular iron, 


power that the intensity of the current, produced by the 
contact of the two metals, is equal to the difference of the 
quantities which represent each of these actions in each 
metal. Thus, if we call the power of each metal p, we 
shall have, in the case of the iron and copper junction, } 
p. iron — p. platina = 36:07. Substracting the first from the | 
second, we have p. copper — p. platina = 8°11, instead of 
8:55, given by experiment. The iron and tin junction 
gives 31-24, and that of copper and tin 350. The differ- 
ence in that of iron and copper is thus 27-74, in place o 
27-96 by experiment. The intensity of the thermo-elec- 
tric current being, therefore, equal to the difference of the 
thermo-electric action produced in each metal by the same 
temperature, we shall obtain the powers of each of these 
metals as follows: Calling the power, or thermo-elecirc 
action of iron at 36° Fahrenheit, x, we shall have, 


Pe GOld ...ssereececeeesed —- 26°70 | p. Platina.........reset = 00 
P: ZinCersessoeersscevesst? —= 26:96 

Hence, if z were known, we should obtain p upon the 
supposition that the thermo-electric powers are propo} 
tional to the radiating powers of the metals. M. Becquete: 
has obtained the following numbers :— 


Metals. Tee eee wrens: Thegoners 
MTOM: too scisesciseess sree gaono0e & Copper....... vosessceeenes os 
UOC. coc een terre. sedeaeane 4°07 Thine Fe xsc0 20000 8:69 | 
to Ge oe .. 4052 | Platina ..cc.-ooeeestemmnnnne 
PAING « < sthessitttecen's eeeeievaeeeten 4°085 


These values will suit any thermo-electric circuit, and all 
cases where the thermo-electric power increases with 4 
temperature, that is for all temperatures below 122° Fah- 
renheit. ; 

M. Nobili* formed similar circuits, with substances whos 
conducting power was inferior to that of the metals. av 
ing made cylinders of porcelain clay, about two anda 1. | 
inches long, and three and a half lines in diameter, he coll} 
ed round the ends of each of them cotton steeped in bad | 
ducting liquid, by which they were made to hoe rae | 
directly with the galvanometer. One end of the cyin | 


3 Traité Exp. de L’Electricite, tom. ii. p- 99 


w: brought to a point, and after it was made red hot by 
pei lamp, he pressed it against the cold extremity of 

thother cylinder, when he found that a current was esta- 
plied from the hot extremity to the cold one. This ef- 

fol, as M. Becquerel states, arises from the mutual reaction 

ofie two portions of water of different temperatures. 

did not escape the sagacity of Dr Seebeck, that the 
thmo-electric current might be increased, by forming a 
cojpound thermo-electric current, and arranging the me- 
taic couples in a series analogous to those in the voltaic 
ciit. Having met, however, with some obstacles in 
th part of his inquiry, he discontinued the investigation, 
wich was taken up without their knowing that he had en- 
ted upon it, by Baron Fourier, and Professor Oersted. 
Ty first employed a hexagonal combination of three 

rpives of bismuth, and three of antimony, soldered togeth- 
er One side of the hexagon was placed in the magnetic 
diction, and a compass put below it. One of the junc- 
tids was then heated, then ¢wo, not adjacent, then three, al- 
3 leaving one junction not heated between the two heat- 
ednes. By heating ove junction the needle deviated some 
de ees, still more by heating éwo, and still more by heat- 
ing three junctions. When ¢hree junctions were cooled 
wi ice, the other three having the ordinary temperature 
of\e atmosphere, effects still more distinct were produc- 
ed) When three alternate junctions were heated, and the 
otlr three cooled with ice, the needle deviated sixty de- 

TiS. 
| arectangular circuit, with twenty-two bars of anti- 
mey, and twenty-two of bismuth soldered together, the 
sal} effects were obtained. After dissolving one of the 
juttions, a little mercury cup was soldered to each of the 
disined bars, so that the circuit could be re-established 
byifferent means. A copper wire, four inches long, and 
1-'th of an inch in diameter, nearly re-established the 
cient; and it was completely re-established by two paral- 
lelhieces of the same wirc. A wire of the same diame- 
tevbut ¢hree feet long, was found a tolerably good con- 
dior; but a platina wire, about sixteen inches long, and 
1th of an inch in diameter, scarcely transmitted a forti- 
eimart of the effect. Acids, and solutions of alkalies, and 
otir metallic oxides, though good conductors in the vol- 
taor hydro-electric circuit, insulated entirely the thermo- 
eliric current. The same effect was produced by two 
dit} of silver, separated by the thinnest blotting paper, 
matened with sulphate of copper. In these experiments, 
thintensest current produced no chemical effects, no ig- 
min of the wires, and no electric condensation; but a 
priared frog was made to palpitate. 

‘\ thermo-electric currents, which differ only in lengths, 
th shortest is the most powerful, a circuit of double 
le'th having little more than half the effect. In order to 
| the law of increased effect, as depending on the num- 
bef junctions, Professor Oersted composed circuits of 
eq! length with different numbers of junctions. 

‘1 fig. 86, is shewn a simple circuit consisting of one 
bala a, of antimony, and one, &4, of bismuth, and in fig. 
complex circuit of the same length and materials. 


electric current. 
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When one of the junctions in fig. 86 was heated or cooled, Thermo- 
é the extremities of the diagonals Electricity. 
in fig. 87, heated or cooled to the same degree, the devia- “"\—"~” 


junctions at 


and two of the 


tion of the needle was 22° 
second. 

In like manner, open circuits, as in figs. 88, 89, 
each the same 


in the first case and 30° in the 


having 


length, but Fig. 88. 
double that of A 
the preceding 


two, had, the 
one one junc- 
tion, and the 
other three 
junctions, heat- 
or cooled eqnal- 
ly, the first gave 

a deviation of 
about 14°, and 
the other nearly 
S2?; 

“ In several 
complex circuits,” 
says Professor 
Oersted,! “ it is 
found that the 
heating or cool- 
ing of one junc- = 
tion only produces twice the angular deviations of that add- 
ed by the addition of one active junction more. ‘The effect 
of one active junction, when the others are at rest, is, by 
experiment, found to be twice the effect of all the arrange- 
ments divided by the sum of the elements ++ one. The effect 
of each addition of a new active junction is only half this 
quantity, and seems even to be in a decreasing ratio when 
the number of junctions is great.” . 

From these and other observations, it appears that the 
thermo-electric current produces a prodigious quantity of 
electricity, but in a state of very feeble intensity, while 
the voltaic current has a very great intensity. The for- 
mcr is impaired by the resistance opposed to it by a long 
multiplying wire, while the latter is increased in surmount- 
ing this resistance. 


reduce it to an intensity which will just balance the thermo- 
In one case he found that 590 feet of | 
platinum wire, -006 of an inch in diameter, including the 
resistance of the battery, reduced a hydro-electric current, 
produced by twelve pair of plates with double coppers, to 
an equilibrium with that of one thermo-electric pair of bis- 
muth and copper, in a circuit of 65-6 feet of copper wire, 
039 of an inch in diameter, with a difference of tempera- 
ture of 76° Fahrenheit. By computing the rotation be- 
tween the electro-motive forces and the resistance in these 
two cases, he found that the hydro-electric current had an 
intensity 114,000 times greater than that of a single pair of 
bismuth and copper, produced by a difference of temipera- 
ture, between the two junctions, of 108° of Fahrenheit.’ 


M. Pouillet has endeavoured to com- yy. poui:. 
pare the intensity of these two currents, by passing the hy- let's re- 
dro-electric current through a platinum wire long enough to searches. 


Fig. 86. 


thermo-electric currents. 


In order to compare the conductibility of metals for Conducti- 
thermo-electro currents, M. Pouillet® employed éwo equalbility of 
The first was weakened by metals for 


thermo- 


pon ~ a 
{HCG RNA 


* Elem. 


Phys. Exp. liy. v. chap. v. § 426. 
L. XXI, 


' Edinburgh Encyclopedia, Art, THERMo-Ececraicrty, vol. xviii p. 58. 


making it traverse the metallic wire submitted to experi- 
ment, and the second was weakened precisely the same 
quantity, by traversing lengths, more or less great, of an- 
other wire, which served as the term of comparison. The 
following table shews the results of this comparison, the 
conductibility of pure mercury being reckoned 100. 


8 Becquerel’s Traité, tom. v. p. 27. 
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Thermo- 
Electricity. 
amd 
Conducti- 
bility of 
metals for 
thermo- 
electricity. 


VOLTAIC ELECTRICITY. 


Conductibi- 
lity, that of 


Names of Sub- | Diameter mercury being, 
100. 


Length of wire submitted 
stances. of wire. i 


to.experiment. 
Millim. | Millim. 
1900 1200 
2000 1500 
2000 1500 
1200 800 
1200 600 
1000 500 
600 300 
400 206 
2000 1000 

2000 1000 500 

800 600 800 


Limits of conductibility. 


Millim, 
500 
200 
200 
400 


Millim. 


500 


Copper, pure cd 
unmelted.| 0°182 
Platinum 


Ditto ditto. 


Ditto ditto. 


Hence it appears that palladium is the best conductor 
of thermo-electricity, and mercury the worst, having sixty 
times less conductibility than palladium. That which has 
a slight effect on the conductibility of mercury produces a 
prodigious variation in that of iron or steel. Even the heat 
of the hand produces very sensible effects, and what M. 
Pouillet justly thinks still more wonderful, the heating to 
redness of some millimetres of the length of a wire of iron 
or steel, is sufficient to make its conductibility ¢hree or four 
times less. 


Intensityof | When thermo-electric currents are produced by a single 


thermo- 
electric 
curreiits. 


Thermo- 
electric 
piles. 


Melloni’s. 


element, and the thermo-electric power remains the same, 
M. Pouillet found that the intensity of the current which 
it produces, is inversely asthe length of the circuit, and 
directly as the conductibility of the wire or rod which forms 
the current. He found, also, that in a thermo-electric cir- 
cuit, composed of wires of different sections, the elemen- 
tary force of the current is the same in all powers, if we 
take equal intervals on these different wires the direct cur- 
rents-will be found to have different intensities, which are 
nearly in the inverse ratio of the sections of the wires in 
the intervals of deviation. ‘M. Pouillet succeeded, also, m 
establishing the curious fact, which had been recognised 
by M. Marianini,! that several electric-currents propagate 
themselves inthe interior of bodies, as if they were alone, 
like light and’ heat. 

The first persons: who succeeded in constructing thermo- 
electric piles, were MM. Nobili and Melloni, who employ- 
ed them successfully in their experiments on radiant heat. 
This instrument, however, has since been improved by 


“Melloni, and we shall, therefore, describe it in preference af- 


ter M. Becquerel. M.Melloni constructed his thermo-elec- 
tric pile of fifty small bars of’ bismuth and antimony placed 
in a bundle, as shewn in fig. 90, the length of the bundle 


zB 


being 30 millimetres, and its section 96 centimetres square. 
The two terminal faces are blackened. The bars of bis- 
muth, which alternate with those of antimony, are soldered 
at their extremities, and separated throughout their whole 


1 Ann. de:Ghim., &c. tom. xlii..p. 131. 


possesses the same ge- 


® Becquerel’s Traité, &c. tom, iii, p. 425, 


lengths by an insulating substance. The first and theta 
bar have each attached to them a copper wire, abutting’ 
against one of the pins ¢,c’, of the same metal, passi a 
through a piece of ivory fixed in the ring AA’. The - 
terval between the interior surface of this ring and the ele. 
ments of the pile is filled with insulating matter, 
free extremities of the two wires communicate with the 
ends of the wire of a multiplier, the needle of which indi. 
cates when the temperature of the anterior face of the pile 
rises or falls above that of the posterior face. Two metal. 
lic tubes B, B, polished without, and blackened within, are 
fitted to the two ends of the pile, to protect them from |. 
teral radiations. The ——¢9 
multiplier is shewn in | 
fig. 91, where ABe is 
the frame enveloped by 
the copper wire, whose 
extremities abutagainst 
the metallic tubes FF’, 
fig. 92. ‘This frame is 
fixed on a_ horizontal 
stage DE, which can 
turn in its own plane, 
and round its centre, 
by means of a toothed 
wheel and pinion placed 
below, and moved by 
the milled head G. 
MN is the support of 
the astatic system of the 
two magnetic needles, ,N 
suspended by the silk fi- 
bre VL, and the cylinder 
of glass RS covers the 
apparatus, and rests on 
the base KI. Fig. 92 
is a section of the ap- 
paratus, by a plane 
passing through the sup- 
port, and one of the 
tubes of communica- 
tion. The needles are 
53 millimetres long, the 
diameter of the copper 
wire is 0.76mm., and it 
is doubly covered with 
silk, and makes 150 cir- 
cumyolutions round the 
frame, which is 6 mil- 
limetres high, having 
its length a little great- 
er than -that of the 
needles.? 

Wehave alreadyseen 
that thermo-electricity 


neral characters.as common and voltaic electricity- Altho ° 
Oersted failed in obtaining chemical action from his ine a 
electric combinations, yet Professor Botto® of Tunn det 
quently decomposed acidulated water. Hie ee a 
sisted of a metallic wire or chain, composed of ae, 
platinum wire, each an inch long, and thoth of an on 
diameter, alternately with-the same number of pieces ® "| 
wire of thesamedimensions. This chain was wrappe’ ae 
round a wooden rule 18 inches long, so that the joints co 
placed alternately at each side of the ruler, receding | 
the wood at one side to the distance of four lines. 
; 


using a spirit-lamp the same length as the helix, a 7 
bili’s galvanometer, a very energetic current was > 
Sept, 1832: 


3 Bibliotheque Universelle, 


yi, and the decomposition of acidulated water ¥ in- 
oresed, by substituting copper in place of platinu poles, 
n vich case hydrogen only was set free. An increased 
omerature augmented the current and the decomposition. 
M, ptto obtained still more powerful effects by a pile of 
pisrath and antimony, consisting of 140 elements forming 


ia peullelopiped; with a base of 2} inches, and a height of 


inde i 
iAlistinct electric spark has also been obtained from the 


yeno-clectric pile, by the Chevalier Antinori of Florence. 
Prossor Linari! of Sienna verified this result with a No- 
sili'vile of 25 elements and temporary magnet, with an 
Jeco-dynamic spiral 805 feet long. With this appara- 
us ¢ obtained a brilliant spark visible in open day, when- 
yerhe contact was broken. With this pile and tempe- 
ats from freezing to boiling water, he readily decom- 
|hose water, and also nitrate of silver. The same thermo- 

Jegic current magnetised an unmagnetic needle, and 

fc the phenomenon of the palpitation of mercury. 
1Proksor Wheatstone verified these experiments in 1837, 
| yy shermo-electric pile of 33 elements of bismuth and 
tiony, forming a bundle three-fourths of an inchin diame- 
er,ad 13th long. The poles were connected by two thick 
vir with a spiral of copper ribbon 50 feet long and 13 
ctyroad, the coils being insulated by brown paper and 
‘Ik.! One face of the pile was heated by red-hot iron 
rovht near it, and the other cooled by ice. Two strong 
yireconnected the poles of the pile and the spiral, and 
he sntact was broken, when necessary, in a mercury cup, 
etvien one extremity of the spiral and one of these wires. 
A diinct spark was seen in open day whenever the con- 
facti'as broken.” 
2 thermo-electric pile has been greatly improved by 
Mr fatkins, who employs a flat copper ribbon coil. In 
ilevarying from 15 to 30 pairs of elements, he obtains 
rillmt sparks, by merely pouring hot water on one end, 
yhilithe other has the temperature of the air. 

Bifessor Andrews of Belfast has recently succeeded in 
levidping thermo-electric currents, by simply bringing 
wojletallic wires at different temperatures into contact 
vitld fused salt, between which and the wires no chemi- 
al Ition takes place. This result he first obtained by 
meal of fused borax. He took two similar wires of pla- 
finajnd connected them with the extremities of the cop- 
ier lire of one of Gourjon’s galvanometers, and fused a 
diglobule of borax in the flame of a spirit-lamp on the 
eextremity of one of the platina wires, and having in- 


rovht the latter, raised to a higher temperature than the * 
orn, into contact with the fused globule. When this | 
isione, the needle of the galvanometer was igor tb 
itv) with great violence to the limit of the scale. The}, 
iteion of the current was always from the hotter platina’ 
itithrough the salt, to the colder wire. Professor An- 
trey obtained a permanent electric current in the same 
téton, by simply fusing the globule between the two 
itt and applying the flame of the lamp in such a man-,, 
netyhat the wires, at their points of contact with the fused | 
iltad different temperatures. Fused carbonate of soda ” 
B4V similar, but more powerful currents than borax. Car-" 
Dont of potash, chloride and iodide of potassium, sulphate 
of ‘la, chloride of strontium, heated glass, &c. produced 
imir currents; and even boracic acid, though such an 
myfect conductor, deflected the needle 40°. 

le currents thus produced have an intensity inferior to 
walt the hydro-electric currents, and they are capable of 
“Caposing with great facility water and other electrolytes. 
ore the salts were actually fused, Professor Andrews 


— 
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rodted the free extremity of the other into the flame, he } 
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found that electrical currents were generated whose direc- Thermo- 
tions no longer followed thesimple law, but varied in the most Electricity. 
singular and perplexing manner, passing first from the hot “~~ 


to the cold wire, then by more heat from the cold to the 
hot, and by more heat still from the hot to the cold wire. 
Professor Andrews obtained similar currents, by inter- 
posing certain minerals between unequally-heated platina 
wires. Mica, heated very strongly, caused a deflection in 
the needle of 7°, and Stzlbite a deflection of 25°, the cur- 
rent being in both cases from the hot to the cold wire’. 


Thermo-electric rotations were, we believe, first pro- Thermo- 
duced by Professor Cumming, by means of a very simple electric 


apparatus. 
shewn in fig. 93. The three upper 
sides are formed of silver, and the 
lower ofplatina. When suspended, as 
shewn in the figure, and when one of 
the junctions was heated, it revolved 
from left to right, when the pole of a 
magnet was presented to another 
junction. When the rectangle was 
suspended upon the loadstone itself, 
and heat applied to one of the junc+ 
tions, the rectangle soon began to turn. 

When a chain or wire, consisting of alternate links, or 
pieces of platinum and silver, is made part of the voltaic 
circuit, the links or portions of platinum wire will become 
red-hot, while those of silver remain dark, and compara- 
tively cold. 


Fig. 93. 


Silver. 


*4anns 


Silver. 


Platina 


He formed a rectangle of silver and platina, asTtations. 


In studying the effects of thermo-electric currents, Peltier’s 
M. Peltier made the interesting discovery, that cold, researches. 


instead of heat. is produced at the points of junction of 
certain crystallisable metals. The instrument by which 
he obtained these interesting results is shewn in fig. 94, 
where A Bare two 
thermo- electric 

couples in bis- 
muth and anti- 
mony, C a copper 
wire which unites 
the antimony @’ of 
the upper couple 
to the. bismuth 6 
of the lower cou- 
ple. D, E, cop- 
per wires com- 
municating with 
the galvanome- 
ter G of 84 coils, - 
and completing 
the circuit be- 
tween the upper 
bismuth B”, and 
the lower anti- 
monya’. F,Hare 
the free extremities of a”, 6”, which form a pair of pincers, 
which press against each other by a spring. The bar J K is 
formed by a bar of antimony a”, and of bismuth 6”, which 
ought to traverse the electric current. L, M, M’ are conduc- 
tors of the pile P, Na plate of copper, with a graduated circle 
and magnetic needle O, for measuring the quantity of elec- 
tricity which passes through the entire circuit MM’, N,K, 
i", a", L, P. The galvanometer G indicates the electri- 
city produced by the variations of temperature of the ends 
F, H, resulting from those of the bars J, K, the closed cir- 
cuitof this electricity being a’, C, a’, E’,e, D,0",a’. The ball 
A of an air thermometer (with its capillary tube E plunged 
‘na vessel d of coloured alcoho!) is crossed by a compound 


Fig. 94. 
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Thermo- bar of aiv, div, of bismuth and antimony united at S’. A 
Electricity. praduated scale is placed behind the thermometer tube E’. 
ome "The current of the pile P is reccived by copper conductors 
Peltier’s Fy. G. 
neepiiches. 1 eno place wires of different metals between the 

thermo-electric pincers F, H, and vary the intensity of the 
current, we shal] observe a rise of temperature when the 
conductors are homogeneous, the heat being the same 
throughout the whole length of the wires, with the excep- 
tion of their extremities, where it increases or diminishes 
according as the pincers which retain the wire are worse 
or better conductors than itself. When copper pincers 
are used, a depression of temperature is felt at the distance 
of two or three centimetres, according to the intensity of 
the current. M. Peltier has found that when the current 
has double the intensity, or when the section of the con- 
ductor is one-half, the temperature is tripled. The results 
obtained by M. Peltier tend to prove that the two elec- 
tricities produce heat by their union, however feeble be 
their intensities. 1! 

Peltier’s We shall now conclude this article with a description of 
thermo- two thermo-electric instruments, viz. M. Peltier’s thermo- 
electric by- electric hygrometer, for determining by the change of 
grometer. temperature whether a solution or a chemical combination 

has taken place when two bodies are brought into con- 
tact, and Mr Locke’s thermoscopic galvanometer. M. Bec- 
querel had long ago shewn that when a simple solution 
takes place, no electrical effect is produced, but that when 
two substances chemically combine, positive electricity 
passes from an alkali to an acid, and negative electricity 
from an acid to an alkali. The nature of the electric 
wires therefore determine by means of a multiplier, whether 
combination or simple solution has taken place. But as a 
change of temperature also takes place, M. Peltier has 
employed this as the means of deciding whether solution 
or combination has taken place, cold being produced in the 
one case, and heat in the other. This hygrometer is 
shewn without the galvanometer in 
fig. 95, where A is a wooden disc for 
supporting the thermo-electric 
couples, being itself supported by a 
rod and a bar; B, B, B, three couples 
of bismuth or antimony forming thie 
thermoscopic support ; W, W, the 
wires leading to the multiplier ; 
D, a platina capsule filled with dis- 
tilled water, which is to be placed 
on the couples; E E, a cylinder of 
card ; and F F, a glass receiver open at top, but surrounded 
with paper to preventradiation. When distilled water is placed 
in the capsule, its spontaneous evaporation produces adepres- 
sion of temperature which varies ordinarily froin 40° to 60°”. 
As this apparatus is very sensible, the needle of the mul- 
tiplier arrives rapidly at 90°; but this inconvenience is 
removed by placing in the circuit supplementary conduc- 
tors, which diminish the intensity of the current, and 
bring back the needle to the first 20°. Tables are then 


Fig. 95. 


VOLTATRE, Francors Marte ARover pk, one of the 
most celebrated writers of modern times, was born at Paris 
on the 20th of February 1694. His father, Francois Arouet, 
was “ancien notaire au Chatelet,” and treasurer of the 
chamber of accounts ; his mother was Marguerite d’ Aumart. 
At the birth of this extraordinary man, who lived to a great 
age, there was little probability of his being reared, and for 
a considerable time he continued remarkably feeble. In 


1M. Beequerel’s Traité, &e., tom. iii., p. 165, and v., p. 286. | 
M. Becquerel’s Traité, &c., tom, v., p. 243. | 


* The degrees of the gulyanometer we presume. 
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formed which give the ratio between the deviations of » 
needlés, the intensities of the current, and the differp f 
a very extended scale is thus formed which may begin 
150° above zero, and descend indefinitely, T = 

a % ? € sh 0 comp 
this instrument, we have only to determine the eXtrey 
dryness produced with muriate of lime placed in a ¢y 
vessel. When the saturation of the air produces no evano 
tion, the capsule remains at the surrounding temperaty 
and the needle at zero. When we have determined 
force corresponding to the number of degrees given by 
treme dryness, we divided this force into 100 parts, com 
ponding to 100 degrees of ordinary hygrometers, , 

Dr Locke, professor of chemistry in the medical col} 
of Ohio, has lately constructed a new thermoscopic 0 
vanometer, the peculiarity of which is the massivenes 
the coil, which affords a free passage to currents of 
most feeble intensity, and enables them to deflect a ye 
heavy needle. The coil is made of a copper fillet about. 
feet long, one-fourth of an inch wide, 9+ thick, and weigh 
between 4 and 5 pounds. This coil is not made in a) 
at the diameter of the circle in which the needle is to 
volve, but is opened out, the several turns lying side 
side, and covering almost the whole of that circle abg 
and below. It is wound closely and in parallel turns on 
circular piece of board 114 inches in diameter, and half 
inch thick, covering the whole of it except two small 
posite segments of about 90° each. The board being ¢ 
tracted, leaves a cavity of its own shape, to be occupied 
the needle. The copper fillet is not covered with silk 
any other coating, but the turns of it are separated at t 
ends by veneers of wood just so far as to prevent conti 
throughout. The coil is supported on a wooden ring wil 
brass feet and levelling screws, and surrounded by a br 
hoop with a flat glass cover, in the centre of whichis 
serted a brass tube for suspending by a silk fibre, one of N 
bili’s double astatic needles, each part being about }1 inch 
long, one-fourth of an inch wide, and g'5th thick. The lov 
part plays within the coil, and the upper part above it,and | 
thin white deal placed upon it. This instrument is pet 
liarly fitted for experiments in a class. It is very sensi 
to a single pair of thermo-electric metals, to the action 
which it seems peculiarly adapted. With a battery of f 
couples of bismuth and antimony, the radiation of a pers 
12 feet distant, without any reflector, and when the te 
perature of the air was 72°, moved the needle sensibly. 
a thermo-electric pile, massive in proportion to the coll 
used, this thermoscope would exhibit the experiments 
Melloni satisfactorily to a large class. A more detal 
account of this instrument will be found in the Lond 
and Edinburgh Philosophical Magazine, October 18 
vol. xi., p. 378. ) 

For further information on thermo-electricity, and 
other subjects of which this article treats, the reader 18! 
ferred to M. Becquerel’s admirable work, entitled Tre 
Experimentale de L’Electricité et du Magnetisme, @ 
leurs rapports avec les phenomenes naturels. Five vol 1 
i. and it, Paris 1834 5 iii., 1835; iv. 18365 and v5 18 


his earliest years he displayed a ready wit and a sprigh 
imagination ; and, as he said of himself, made verses Del 
he was out of his cradle. He was educated under Fa 
Poré, in the College of Louis the Great ; and jot 
his proficiency, that many of his essays are now xP : 
which, though written when he was between twelve ! 
fourteen, show no marks of juvenility. The famous 7 
de ’Enclos, to whom this ingenious boy was introdu | 
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VOLTAIRE. 


ig him a legacy of 2000 livres to purchase a library. 
Hving been sent to the schools of law, he was so disgusted 
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sophic pursuits he produced the tragedy of Alzire. He Voltaire. 
was now in the meridian of his age and genius, as was \—~~ 


wi the dryness of the study, that he devoted himself 
ertely to the muses. He was admitted into the com- 

y of the Abbé Chaulieu, the marquis de la Fare, the 
due de Sully, the grand prior of Vendome, Marshal Villars, 
ar the chevalier du Bouillon ; and caught from them that 
ea taste and delicate humour which distinguished the 
cot of Louis XIV. Voltaire had early imbibed a turn 
fyisatire; and, for some philippics against the govern- 
mt, was imprisoned by the regent, the duke of Orleans, 
alvst a year in the Bastille. Hc had before this period pro- 
dv2d the tragedy of Oedtpe, which was represented in 1718 
wit great success ; and the duke of Orleans happening to 
suit performed, was so delighted that he obtained his 
rease from prison. ‘The poet waiting on the duke to re- 
tu thanks, ‘Be wisc (said the duke), and I will take 
ca: of you. ‘Iam infinitely obliged (replied the young 
mj); but I entreat your royal highness not to trouble 
yirself any further about my lodging or board.” 

“1, 1722 he made an excursion to Brussels, where he 
beime acquainted with Jean Baptiste Rousseau; but 
Risseau was jealous of a rival, and the poets soon became 
di usted with each other. On his return to Paris in the 
sue year, hc produced his tragedy of Mariamne, which 
w not very favourably received. He began his Henriade 
bore he was eighteen. Having one day read several 
czos of this pocm when on a visit to his intimate triend, 
tl young president de Maisons, he was so teased with 
ol:ctions, that he lost patience, and threw his manu- 
sept into the fire. The president Henault with difficulty 
ued it. “ Remember (said Mr Henault to him in one 
ois letters) it was I that saved the Henriade, and 
; it cost me a handsome pair of ruffles.” Some years 
ait, several copies of this poem having got abroad, 
wie it was only a sketch, an edition of it was publishcd, 
1 many chasms, under the title of “La Ligue.” It gave 
gat offence to the bigots; and the poet was considered 
auighly criminal for praising Admiral Coligny and Queen 
Evabeth. 

lis reckless vivacity and frequent attacks on religion, 
gee hin to many mortifications ; and he was a second 
tig imprisoned in the Bastille, in consequence of a broil 
wh the Chevalier de Rohan. After an imprisonment of 
sijmonths he was rcleascd on condition of quitting the 
k dom, on which he chose England for his retreat, and 
tek with him the Henriade, in order to finish the work, 
4) republish it in aland of liberty. Hc was favourably re- 
ced by George L., and still morc so by the princess of 
‘es, afterwards Queen Caroline, who procured for him 
alveat many subscriptions, which laid the foundation of his 
Kune; for, on being permitted to return to France in 
I'8, he put the money he had acquired, into a lottery 
eblished by M. Desfortes, comptrollcr-general of the 
Mees, by which, and other fortunate speculations, he 
tized considerable property. 

Tis Lettres Philosophiques, abounding in bold cxpres- 
sts and indecent witticisms against rcligion, having been 
mnt by a decree of the Parliament of Paris, and a warrant 
Ing issued for apprehending the author in 1733, Voltaire 

ently withdrew, and was sheltered by the marchioness 
 Chatelet, in her castle of Cirey, on the borders of 

‘‘mpagne and Lorraine, who entcred with him on tlie 
S\ly of the system of Leibnitz, and the Principia of 
‘ton. A gallery was built, in which Voltaire formed a 
d collection of natural history, and made an infinite 
nber of experiments on light and electricity. He 
ured in the mean time on his Elements of the New- 
’n Philosophy, then totally unknown in France, and 
pe the numerous admirers of Des Cartes were little 
{ tous shouldbe known. In the midst of these philo- 


evident from the tragedy of Mahomet, first acted in 1741; 
but it was represented to the procureur-general as a per~ 
formance offensive to religion; and the author, by order 
of Cardinal Fleury, withdrew it from the stage. Merope, 
played two years after, 1743, is a species of tragedy, un- 
precedented on the French stage, being without any inter- 
mixture of love, yet abounding in pathos. It was at the 
representation of this tragedy, that the pit and boxes were 
clamorous for a sight of the author; yet it was severely 
criticised when it came from the press. He now became 
a favourite at court, through the interest of Madame 
d’Etoiles, afterwards marchioness of Pompadour. He was 
appointed a gentleman of the bed-chamber in ordinary, 
and historiographer of France. He had frequently at- 
tempted to gain admittance into the Academy of Sciences, 
but could not obtain his wish till 1746, when he was the 
first who broke through the absurd custom of filling an 
inaugural speech with the fulsome adulation of Richelieu ; 
an example soon followed by other academicians. From 
the satires occasioned by this innovation he felt so much 
uneasiness, that he was giad to retire with the marchioness 
du Chatelet to Luneville, in the neighbourhood of King 
Stanislas. The marchioness dying in 1749, Voltaire re- 
turned to Paris, where his stay was but short. The king 
of Prnssia now gave Voltaire an invitation to live with 
him, which he accepted towards the cnd of August 1750 
On his arrival at Berlin, he was immediately presented 
with the Order of Merit, the key of chamberlain, and a 
pension of 20,000 livres. Here great respect was paid to 
him. His apartments were under those of the king, whom 
he was allowed to visit at stated hours, to read with him 
the best works of either ancient or modern authors, and 
to assist his majesty in the literary productions by which 
he relieved the cares of government. But a dispute which 
arose between him and Maupertuis soon occasioned his 
disgrace. Maupertuis was at some pains to have it re- 
ported at court, that one day while General Manstein 
happened to be in the apartments of M. de Voltaire, 
who was then translating into French the Memoirs of 
Russia, cumposed by that officer, the king in his usual 
manner sent a copy of verses to be examincd, wheu Vol- 
taire said to Manstein, “ Let us leave off for the present, 
my friend; you see the king has sent me his dirty linen to 
wash, I will wash yours another time.” It was about this 
time that Maupertuis published his very strange Philo- 
sophical Letters ; and M. de Voltaire did not fail to 
heighten, with his utmost powers of raillery, every thing 
which he found, or could make ridiculous, in the projects 
of Maupertuis, who was careful to unite his own cause 
with that of the king, and succeeded in provoking his dis- 
pleasure against Voltaire, who was considered as having 
failed in respect to his majesty ; and therefore, in the most 
respectful manner, he returned to the king his chamber- 
lain’s key, and the cross of his Order of Mcrit, accom- 
panied with four lincs of verse, in which he, with great 
delicacy, compares his situation to that of a jealous lover, 
who sends back the picture of his mistress. The king re- 
turned the key and the ribbon; but this act was not fol- 
lowed by an immediate reconciliation. Voltaire now paid 
a visit to her highness the duchess of Gotha, who honour- 
ed him with her friendship as long as she lived. While 
he remained at Gotha, Maupertuis employed all his batte- 
ries against him: Voltaire was arrested by the king’s or- 
ders, but was afterwards released. 

He now wished to obtain permission to reside at Paris, 
which might have bcen granted, had not lus witty and licen- 
tious poem,“ La Pucelle d’Orleans,” caused a great clameur 
against him. He therefore purchased a country house near 
Geneva; but his restless disposition having afterwards in- 
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Voltaire. volved him in the party squabbles of the place, he found it 
\aom—’ necessary to quit the republic; and he purchased the castle 
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The works of this extraordinary man are 


Very numeroys 


of Ferney in France, about a league from the lake of Geneva. 
It was here that he undertook the defence of the well- 
known family of Calas ; and not long after he had a second 
opportunity of vindicating the innocence of another con- 
demned family of the name of Sirven. It is somewhat re- 
markable, that in the year 1774, he had the third time a 
singular opportunity of employing that same zeal which he 
had displayed in the fatal catastrophe of the families of 
Calas and Sirven. 

From this retreat he poured out an exhaustless variety 
of works, which were extensively circulated and eagerly 
read. They generally breathed a spirit of hostility to civil 
and ecclesiastical tyranny; but his attacks on priestly 
domination too often degenerated into insidious and flagi- 
tious attacks on revealed religion, and pure morality. Here 
Voltaire long continued to enjoy the pleasures of a rural 
life, and the admiration of the wits and philosophers of 
Europe. He could number among his correspondents and 
pupils some of the greatest sovereigns of the age. The king 
of Prussia renewed his correspondence with him, and 
Catherine II. of Russia sent him valuable presents. Paris 
was filled with his admirers, and his principles were daily 
making progress in that capital. Wearied at length with 
his isolated situation, or yielding to the importunities of 
friends, he came to Paris about the beginning of the year 
1778. On his arrival, the French Academy deputed three 
of their members to congratulate him, and placed his bust 
beside that of Corneille. His bust was also crowned in the 
theatre on the sixth representation of his new tragedy of 
frene. He did not long survive this farce: for having 
overheated himself with receiving visits, and exhausted his 
spirits by supplying a perpetual fund of conversation, he was 
first seized with a spitting of blood; and at last becoming 
restless in the night-time, he was obliged to use a soporific 
medicine. Of this he one night took so large a dose, that 
he slept thirty-six hours, and expired a very short time after 
awakening from it. He died on the 30th of May 1778, in 
the eighty-fifth year of his age. 

When near his end, the marquis of Vilette, with whom 
he resided, sent for the rector of St Sulpice to visit him. 
Of this interview various very contradictory accounts have 
been published ; but it is certain that he did not receive 
the last ceremonies of the catholic church. In conse- 
quence, it is said, of the refusal of the archbishop of 
Paris to allow him Christian burial, he was interred 
secretly at Sellices, a Benedictine abbey between Nogent 
and Troyes, whence his remains were in 1791 removed 
by order of the national assembly, and interred in St Ge- 
nevieve. 

The following is a sketch of his character as drawn 
by Marmontel: “He had sought glory by all the roads 
that are open to genius, and had deserved it by immense 
labours and brilliant successes. The arm of ridicule was 
the instrument of his vengeance, and he wielded it most 
fearfully and cruelly. But the greatest of blessings, repose, 
was unknown to him. It is true that envy at last appeared 
tired of the pursuit, and began to spare him on the brink 
of the grave. On his return to Paris, after a long exile, 
he enjoyed his renown, and the enthusiasm of a whole peo- 
ple, grateful for the pleasures that he had afforded them. 
The weak and last effort that he made to amuse them. 
Irene, was applauded as Zaire had been ; and this repre- 
sentation, at which he was crowned, was for him the most 
delightful triumph. But at what moment did this tardy 
consolation reach him, the recompense of much watching ? 
The next day I saw him in his bed. ‘ Well, said I, ‘are 
you at last satiated with glory? ‘Ah! my good friend, 
he replied, ‘ you talk to me of glory, and I am dying in 
frightful torture.’ ” 
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as pub- | 
lished at Geneva in 1768, in 30 volumes 4to. A b 
complete collection appeared at Basel, 1784-9, 71 tom. avo, 
Of his more popular works, editions are continually multi- 
plying at all prices and in all sizes. 

VOLTERRA,a city of Italy in the Grand Duchy of Tus. 
cany, the capital of a circle called a vicarate, of the same 
name, and the seat of a bishop. It stands on a hill, and is 
surrounded with walls of Etruscan construction. It has 
a cathedral and several churches, and contains 6200 inha- 
bitants. Volterra is celebrated for its salt springs, from | 
which culinary salt is manufactured. Near the city are | 
quarries of marble and of alabaster, and some mines of | 
fossil coal. 

VOLUME, a book or writing of a just bulk to be bound | 
by itself. The name is derived from the Latin volvere, “to 
roll up ;” the ancient manner of making up a book being} 
in rolls of bark or parchment. See Breirocrarny. 

VOLUNTARY, in Music, means properly an extempore 
composition played upon the organ, or some other instru 
ment. In Great Britain, from want of thorough musical] 
education, there are very few performers who can safely at- 
tempt any thing of this kind, In Germany there are many. 

VOLUTE, in Architecture, a kind of spiral scroll used 
in Ionic and Composite capitals, whercof it makes the 
principal characteristic and ornament. | 

VOMITING, a retrograde spasmodic motion of the 
muscular fibres of the oesophagus, stomach, and intestine 
attended with strong convulsions of the muscles of the ab-] 
domen and diaphragm ; which when gentle create a nauses | 
when violent a vomiting. ! 

VORALBERG, a circle of the Austrian province 0! 
Tyrol, which touches on the lake of Constance. ‘This lo- 
cality renders it of some importance to the imperial do 
minions. It extends over 1628 square miles, and compte 
hends three cities, seven market towns, and 412 villages 
with 79,600 inhabitants. It is a mountainous and highly 
picturesque district, yielding little besides Alpine pasture 
for cattle. The capital is the city of Bregentz, built on 
hill overlooking the lake of Constance. 

VORSTIUS, Conran, born at Cologne on the 19th 0 
July 1569, was the son of a dyer who had secretly adopte 
the Protestant faith. Having received a good preliminary 
education, he in 1587 entered the College of St Lawrent | 
at Cologne. After lecturing at Geneva, he was appolmt 
professor of theology at Steinfurt, where he continue " 
1610, when he succeeded Arminius in the professors ip 
of theology at Leyden. Here he composed his “ ye 
tatus Theologicus de Deo, sive de Natura et Attribu 
Dei.” This brought on him the accusation of he i 
engaged both individnals and universities in the ict | 
versy. James the First drew up a large catalogue ° 
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pied in London. He moreover informed the States that 
ifney did not dismiss Vorstius, none of his subjects would 
permitted to visit Leyden; and such was the odium 
reed against him from other quarters, that he was ulti- 
mely dismissed from his office, and banished, by the States 
ofiolland, from their territory. After spending two years 
iwoncealment, frequently changing his abode for fear of 
hi life, he xeceived an asylum from the duke of Holstein, 
w» had assigned to the dispersed followers of Arminius a 
pice of ground for building a town. He died shortly after 
atConingen, on the 29th of September 1622, at the age of 
fij'-three. 

TOSGES, a department in the north-east of France, 
fened out of the southern part of the ancient province of 
[raine, and extending in north latitude from 48° 31’ to 
4: 7’, and in east longitude, from 5° 30/ to 6° 12/. It is 
bended on the north by the departments of the Meuse 
a; the Meurthe, on the east by those of the Upper and 
othe Lower Rhine, on the south by that of the Upper 

ne, and on the west by the Upper Marne. It contains 

\8 square miles, and returns three members to the Cham- 
b of Representatives. Vosges is divided into five arron- 
@ ements, thirty cantons, and 547 communes, and in 1836 
ha population of 411,034 souls. They all adhere to the 
( holic church, are of German origin, and though active 
a. careful, are for the most part excessively poor. The 
s face of the department is for the most part mountainous 
aiwoody. ‘The Vosges mountains, which are a prolonga- 
t1 of the Jura, stretch in a direction from east to west 
fi nBeford to Langres, and in the north join the Hundsruck. 
Ithese are vallies of greater or less extent, and capable 
gultivation. The highest point of the mountains is the 
Ich, whose summit rises to the height of 4320 feet. Con- 
erably more than one-third of the land is covered with 
vods. The soil in the eastern part is a mixture of sand 
alstones, and isvery unproductive. In the western parts 
iis calcareous, and covered with a heavy clay, and though 
Cicult to work, is the most productive division ; but the 
wole does not grow sufficient corn for the consumption. 
2 the mountains are covered with snow during the greater 
[t of the year, the climate is raw and cold, but is not 
@med unhealthy. The mountains are the sources of 

eral streams. The chief of them is the Moselle, which 
tyes a northerly direction, and soon enters Meurthe, and 
filly falls into the Rhine. The other rivers are the 
Muse, the Meurthe, the Saone, the Breusch, and the Ma- 
th; and there is a great number of smaller streams. 

The productions of the land are cattle, chiefly cows and 
‘ine, fruit, wax, honey, corn, wine, flax, and hemp; but 
{; most important are from the forests, which supply by 
Vans of numerous saw-mills a vast quantity of wood, both 
1 building and for fuel. There are quarries of marble, 
#1 mines yielding silver, lead, and copper in small por- 
fas; but the iron mines are the most important. Some 

I articles of manufacture are produced ; but the po- 

‘ty of the inhabitants is such, that they have little power 
(consuming luxuries of foreign growth, and have no other 
ide than that of selling the few low-priced commodities 
Vich their soil produces. 

VOSSIUS, Gexarp Joun, a writer of great and varie- 
fied erudition, was born near Heidelberg in the year 
f"- His father, John Voss, and his mother, Cornelie de 
*, were both natives of Roermund, a town in the Nether- 
Ids. Having embraced the doctrines of the Reformation, 
| emigrated to the Palatinate, where hestudied divinity, and 
1575 became a minister in the vicinity of Heidelberg ; 
ton refusing to adopt the Lutheran creed on the subject 
‘the eucharist, he found it advisable to revisit his own 
‘intry. Here he successively discharged the duties of a 
stor in different places. His wife died at Dordrecht in 
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the age of eighteen, was sent to the university of Leyden, 
where he studied Greek under Vulcanius, mathematics 
under Snell, and other branches of learning under other 
-able professors. At the age of twenty, he published a 
Latin panegyric on Maurice prince of Nassau. After having 
taken the degrees of master of arts, and doctor of philoso- 
phy, he applied himself to the study of divinity and the 
Hebrew language under Gomarus and Trelcatius. From 
his father he inherited a library well stored with books of 
divinity and ecclesiastical history; and at an early period 
of his life, he acquired a very extensive knowledge in both 
departments. 

At the age of twenty-two, he was appointed director of 
the College of Dordrecht. In 1602 he married Elizabeth 
Corput, the daughter of a minister. After bearing three 
children, she died on the 6th of February 1607 ; and on 
the 18th of August ensuing, he married Elizabeth du Jon, 
the daughter of an eminent theologian, better known by 
his Latinized name of Junius. By this second marriage, 
he had five sons and two daughters, but he had the mis- 
fortune to survive all his children except one son. In 1614 
he was appointed director of the Theological College es- 
tablished at Leyden; but in 1618, he relinquished this 
office for the professorship of eloquence and of chronology. 
Vossius, whose sentimients were moderate and peaceful, 
was anxious to shun the theological strife which at that 
time agitated the Dutch republic. But his Historia 
Pelagiana, published in 1618, involved him in some trials 
and difficulties. In that elaborate work, he discussed the 
doctrine of predestination and grace in a strain which the 
Calvinists considered as much too favourable to the tenets 
of Arminius. In 1620 the synod of Tergou deprived 
him of his professorship ; but another synod, held at Rot- 
terdam in the following year, permitted him to be rein- 
stated, under the condition of his retracting the errors con- 
tained in his history, and promising neither to do nor say 
any thing in opposition to the decrees of the synod of 
Dordrecht. These he doubtless considered as very hard 
terms, and for some years he declined to comply with them. 
In the mean time he was prohibited from teaching either 
in public or in private ; and in one of his letters, he esti- 
mates his pecuniary loss at six thousand livres a-year. In 
1624 he made such concessions or explanations as led to 
his reinstatement. 

What exposed him to persecution at home, recom- 
mended him to favour abroad. Archbishop Laud, a very 
zealous patron of Arminianism, was so highly satisfied with 
his work, that he procured him a prebend at Canterbury, 
which he was permitted to hold as a mere sinecure. He 
proceeded to England in 1629, and was installed. On 
paying a visit to Oxford, he was created LL. D. Here 
he discovered and encouraged the talents of Dr Pocock, 
who became so eminent as an orientalist. A college or 
Atheneum having been founded at Amsterdam, Vossius 
was appointed professor of history in the year 1633. Here 
he continued his learned labours till the time of his death, 
and produced a variety of works, distinguished by the 
extent and solidity of their erudition. He died on the 
19th of March 1649, at the age of seventy-two. 

He was highly esteemed by his contemporaries for his 
moral worth, as well as for his talents and learning. He was 
not only an able grammarian and critic, but was likewise 
skilled in history and theology. He has written treatises on 
history, poetry, rhetoric, logic, and the mathematical scien- 
ces. His work entitled “ Aristarchus, sive de Arte Gram- 
matica,” is not only very elaborate, but likewise very able 
and judicious. An edition of it is now printing at Halle 
under the superintendence of Fértsch. In this department, 
we must not overlook his “ Etymologicon Linguze Latine,” 
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his treatises “ De Historicis Grecis,” and “ De Historicis 
Latinis,” are valuable specimens of his labours as a profes- 
sor of history ; and the last of them is still held in much 
estimation. In the nine books “ De Idololatria,” he dis- 
plays the same unlimited research that characterises all his 
larger works. Of his theological learning he has exhibited 
no mean specimen in his “ Historize de Controversiis quas 
Pelagius ejusque Reliquize moverunt, libri septem.” Of 
the entire works of Vossius, a great treasure of erudition, 
a complete collection was published at Amsterdam in 1701, 
in six volumes folio. 

Vossius had five sons, who were all known by their 
literary productions. Their names were Dionysius, Francis, 
Gerard, Matthew, and Isaac. The last was the only one 
who survived him. 

Vosstus, Jsaac, the son of this learned and estimable 
man, was born at Leyden in the year 1618. He was 
trained under the domestic superintendence of his father, 
and became one of the most learned men of his own age. 
In 1639, when he had only reached his twenty-first year, 
he distinguished himself by an edition of the Periplus of 
Scylax. In 1642 he made a journey to Italy, and visited 
Rome. He became one of the literary correspondents of 
the queen of Sweden, and, like some other scholars of 
eminence, was invited to her court. It appears from his 
letters, that he was at Stockholm in 1649, 1650, and 1651. 
His misunderstanding with Salmasius however exposed 
him to the queen’s displeasure ; and in 1652, when he re- 
turned from Holland, accompanied by Bochart and Huet, 
he was not admitted to her presence. But she soon re- 
newed her correspondence with Vossius, and saw him dur- 
ing her visit to Holland. On the death of his father, he 
was offered the professorship of history at Amsterdam ; 
but he preferred a life of studious retirement, and he ap- 
pears to have been sufficiently independent to follow the 
bent of his own inclination. In 1663 he received a hand- 
some present from Louis the Fourteenth. In 1670 he 
came to England; and having visited Oxford during the 
same year, he was created LL. D., and, as Wood states, 
was “with great humanity and friendship entertained by 
some of the chief heads of houses, as his father had been 
before in 1629.” He had now acquired a high reputation ; 
and in 1673 the king bestowed upon him a canonry of 
Windsor. Both he and his father must have held their 
preferments as lay-sinecures. He died in Windsor Castle 
on the 10th of February 1689, in the seventy-first year of 
his age. On his death-bed, he was visited by the dean of 
Windsor and one of the canons, who urged him, but in 
vain, to take the sacrament. “ Dr Vossius, if you will not 
do it for the love of God, at least do it for the honour of 
the chapter.” This appeal was ineffectual ; and to one of 
the dean’s pious admonitions, he replied, “I wish you 
would instruct me how to oblige the farmers to pay me 
what they owe me: that is what I would have you to do 
for me at present.” King Charles sometimes observed, 
that there was nothing which he refused to believe, ex- 
cept the Bible. Some of his works indeed display suffici- 
ent credulity. Of this we find abundant evidence in his 
“ Variarum Observationum liber,” in which he avers that 
ancient Rome was twenty times as large as Paris and 
London together, and estimates its population at fourteen 
millions. Of the population of China, he has given an 
account still more extravagant. His judgment is on most 
occasions greatly inferior to his learning, and the spirit of 
paradox very seldom deserts him. In his usual strain, he 
wrote various tracts on the Septuagint, and was opposed 
by Father Simon and Dr Hody. On the age of the world 
he maintained with Hornius a controversy which involved 
the chronology of this version. Another curious work he 
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published, “ De Sibyllinis aliisque que Christi 
preecessere Oraculis.” Oxon. 1680, 8vo. This is 
edition. One of his most able and pleasing wor 
led “ De Poematum Cantu, et Viribus Rythmi.” Orca 
: on, 
1683, 8vo. Among other ancient authors, he publishe 
editions of Catullus and Pomponius Mela, which, if he . 
produccd no original work, would have been Sufficient tg 
recommend him to the notice of posterity as a man of un. 
common erudition. 
VOTIVE mepats, those on which are 
vows of the people for the emperors. 
VOURLA, a sea port of Asia Minor, on the site of the 
ancient Clazomene, one of the twelve great cities of lone 
It is built on two eminences ; and one division is inhabited 
by Christians, who occupy about 500 houses, and posse 
two churches; the remainder of the town is inhabited 
Turks. It is now of little importance. Vourla is twenty. 
five miles west of Smyrna. ; 
VOW, a solemn religious promise or oath. The use of | 
vows is found in most religions. They form a considerable | 
part of the Pagan worship, being made either in conse 
quence of some deliverance, under some pressing neces- | 
sity, or for the success of some enterprize. Among the 
Jews, all vows were to be voluntary, and made by persons 
wholly in their own power ; and if such person made a 
vow in any thing lawful and possible, he was obliged to 
fulfil it. If he appointed no particular time for accomplish- 
ing his vow, he was bound to do it instantly, lest by dela 
he should prove less able, or be unwilling to execute his 
promise. Among the papists, a person is constituted a 
religious by taking three vows, that of poverty, chastity 
and obedience. Vows among the Romans, signified s 
rifices, offerings, presents, and prayers made for the Cesars, 
and emperors, particularly for their prosperity and the 
continuance of their empire. These were at first made 
every five years, then every fifteen, and afterwards every | 
twenty, and were called quinquennalia, decennalia, ant 
vicennalia. : 
VOWEL, in Grammar, a letter which affords a com- 
plete sound of itself, or a letter so simple as only to need 1 
bare opening of the mouth to make it heard and to form 
a distinct voice. The English vowels are six in number, | 
Viz: 0A, BpleO, Wipe l 
VUKOVAR, a market town, the capital of a district 0! 
the same name in the Sclavonian province of Hungary. lt 
stands on the river Danube, and contains 700 houses, and 
5820 inhabitants. Lat. 45. N. Long. 19. E. 
VULCAN, in Pagan worship the god of subterraneous 
fire and metals, was the son of Jupiter and Juno; and was 
said to be so remarkably deformed, that his father threw 
him down from heaven to the isle of Lemnos, in which fal 
he broke his leg, and there he set up his forge, and taught 
men how to soften and polish brass and iron. Thence he 
removed to the Liparian isles, near Sicily, where, by the :, 
sistance of the Cyclops, he made Jupiter's thunderbolts, ant 
armour for the other gods. Notwithstanding the deform 
ty of his person, he had a passion for Minerva, and by Ju 
piter’s consent paid his addresses to her, but without suc 
cess. He was however more fortunate in his suit to Ve 
nus; but after their marriage she chose Mars for her 2 
lant, and Vulcan exposed them to the ridicule of the other 
gods, by taking them in a net. } - 
VULCANO, one of the Lipari islands in the Mediter- 
ranean sea, to the south of the principal island. It ur 
lofty island about fifteen miles in circuit, and eat 
two small ports on its northern coast, where Valeaneli0 
joined to it by a low rock formed of its own lava. Long: 
14. 55. 56. E. Lat. 38. 23.19. N. seo ruil 
VULGATE, a very ancient Latin translation cn 4 
Bible, and the only one acknowledged by the churc 
Rome to be authentic. 
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or w, is the twenty-second letter of our alphabet ; 
9 and is composed, as its name implies, of two v’s. 
It vs not in use among the Hebrews, Grceks, or Romans, 
| putchiefly among the northern nations, the Teutones, 
/Saxas, Britons, &c. It is not cmployed by the French, 
\Jtalns, Spaniards, or Portuguese, cxcept in proper names, 
landther terms borrowed from languages in which it is 
| origially used, and even then it is sounded like the single 
vhis letter is of an ambiguous nature; being a conso- 
/nanat the beginning of words, and a vowel at the end. It 
/mavstand before all the vowels except wu ; as water, wedge, 
wine, wonder: it may also follow the vowels a, e, 0, and 
ini with them into a kind of double vowel, or diphthong ; 
s isaw, few, cow. It also goes beforc 7, and follows s and 
th; \in wrath, swear, thwart : it goes before h also, though 
in rility it is sounded aftcr it; asin when, what. In some 
| wor it is obscure, as in shadow, widow. 
| \AAG, ariver of Hungary, which rises in the Carpa- 
\thie Mountains, and falls into the Danube opposite to the 
slay of Sehut. 
VAAL, a river of the Netherlands, being one of the 
| brathes of the Rhine. Running from cast to west through 
Gujlerland, passing by Nimeguen, Tiel, Bommel, and 
( z and uniting with the Maes, it falls into the Ger- 
maisea below the Briel. 
VADEY Apassi, a small river of Arabia, which falls 
tthe Red Sea ten miles south-south-east of Hodeida. 
Vey el Arkik, a small river of Arabia, which waters 
[t eity of Medina. 
‘aney el Kebir, a small river in Arabia, which in rainy 
Seasiis reaches the Red Sea near Mocha. 

“spey Llmahan, a small river of Arabia, which loses 
isdn the sands, unless in the wet scason, when it reaches 


~ Sea twenty-five miles south-south-east of Hodeida. 


DEY Faran, a small river of Arabia, which falls into 

hheied Sea twenty-five milcs north-west of Tor. 
Yapey Zebid, a river of Arabia, which passes by Zebid, 
bnoit a particular season overflows and fertilizes its banks. 
t fally loses itself in the sands. 
YADJO, or Wasu, a state or confederacy in the island 
jof ‘lebes, situated to the north of the Buggess territories 
jnaril Boni. 
_ AFERS, or Sealing Warens,aremade thus. Take very 
j/nClour, mix it with glair of eggs, isinglass, and a little 
ea; mingle the materials ; beat them well togethcr; spread 
| thelatter, being made thin with gum-water, on even tin 
| pla » and dry them in a stove; then cut them out for use. 
| +°may make them of what colour you please, by tinging 
we with Brazil or vermilion for red; indigo or verditer, 
*cior blue; saffron, turmeric, or gamboge, &c., for yellow. 
, YAFTIB, a small low island in the Eastern Seas, on 
| “vest coast of the island of Waygiou, covered with 

re 
7 bees or Wayciou, one of the Papuan islands, 
epated by Dampier’s Strait from New Guinea to the 
sou, Tt may be estimated in length at ninety miles, 
Fenty-two miles in average breadth. The island is 
hout mountainous at a small distance from the coast, 
‘ery woody, being covered with an immense forest 
req ing to the water’s edge. The trees grow to an im- 
« height; and vegetables are in great variety, namely, 
+, 1°, COeOa-nnts, Sugar-canes, sago, and pimento. On 


1s coast of this island is a harbour formed by the 
Ll. XX. 
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island of Rawak, on which grows the ambong tree, the heart Waggon 
if 


of Waygiou there is another harbour named Piapis, situated _Vaigatz. 


of which is an excellent cabbage. On the north-west coast 


in latitude 6° 3’ south, long 130° 15’ cast. It is formed by 
two capacious bays, where there is fresh water, and abun- 
dance of tall timber fit for masts. Both bays have good mud 
soundings ; and on a small island named Sisipa is a pond of 
fresh water, with sago trees growing close to it. Here the 
cabbage tree also abounds. The gigantic Kima cockle is 
found in plenty among the coral reefs. Turtles of large 
size are found on the shore, and numbers of wild hogs in 
the woods. Here are seen many rare and beautiful birds, 
namely, the black cockatoo, the bird of paradisc, &c. The 
natives are of a very suspicious disposition, probably from 
their being trepanned as slaves. They are barbarous in 
their habits, going almost entirely naked. The chiefs only 
have jackets and trousers of Chinesc stuffs, and wear a hat 
and turban. The colour of their skins is not black; their 
hair is thick and curled, and grows to a considcrable length. 
Their houses, which are built on posts, consist of bamboo, 
and are elevated above the ground. The aborigines inha- 
bit the interior, the Mahommedans the sea-coast. The 
island is situated about the 13]st degree of east longitude, 
and within the 12th degree of south latitude. 

WAGES. See Taxation. 

WAGGON, a wheel-carriage, of which there are various 
forms, accommedated to the different uses for which thcy 
are intended. The common waggon consists of the shafts 
or rods, being the two picces which the hind horse bears 
up; the welds; the slotes, or cross pieccs, which hold the 
shafts together; the bolster, being that part on which the 
fore-wheels and the axlc-trce turn in whecling the waggon 
across the road; the chest or body of the waggon, having 
the staves or rails fixed thereon; the bales, or hoops which 
compose the top; the tilt, the place covered with cloth, at 
the end of the waggon. See MEcuanics. 

WAGNAGUR, a town of Hindustan, possessed by in- 
dependent native chicfs, on the sea-coast of the Gujerat 

eninsula. Long. 71. 58. E. Lat. 21. 3. N. 

WAGUR, a district of Hindustan, in the province of 
Cutch, of which it forms the castern boundary. The inha- 
bitants are Mahommedans, and predatory in their habits ; 
and the country is elevated and woody, and intersected by 
a number of streams which fall into the Runn. 

WAHL, a town of Hindustan, in the province of Beja- 
poor, long the residence of an illustrious Mahratta family, 
about fifty miles south of Poonah. 

WAIFS, Bona Waviata, are goods stolen, and waived 
or thrown away by the thief in his flight, for fear of being 
apprehended. These by the law are given to the king, as 
a punishment upon the owner for not himself pursuing the 
felon, and taking away his goods from him. And therefore 
if the party robbed do his diligence immediately to follow 
and apprehend the thief (which is called making fresh suit), 
cr convict him afterwards, or procure evidence to con- 
vict him, he shall have his goods again. 

WAIGATZ, a large island belonging to the Russian 
government of Archangel. It is situated between 69° 2V 
and 70° 5’ north latitude, and between 47° 20’ and 50° 13° 
east longitude. It is separated from the mainland by the 
straits of its name. It is low, stony, destitute of woods, 
and almost of vegetation ; but being well stocked with wild 
animals, especially such as yield valuable furs, it — 
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Waigatz by some families, who are almost exclusively occupied in 


their chase and destruction. Its shores abound in fish ; and 
immense flocks of birds frequent the island, whose feathers 
are of considerable value, and in pursuit of which many 
persons repair to the island in the appropriate season. T’o 
the south-west of this large island are three others, called 
Malvijef, Dolgoi, and Bilinov, whose products are of a simi- 
lar kind. 

Waicatz Straits, situated between Nova Zembla and 
Russia, through which the Dutch sailed to the north, as 
high as 75°, in order to discover a north-east passage to 
China and the Fast Indies. 

WAINFLEET, a market-town in the Lindsey division 
of the county of Lincoln, in the hundred of Candelshoe, 
132 miles from London. It is situated on a creek of the 
sea, only navigable for small vessels. The town compre- 
hends two parishes, All Saints and St Mary’s, with each a 
church. There is a weekly market on Saturday, and three 
annual fairs. The population amounted in 1821 to 1422, 
and in 1831 to 1795. 

WAINSCOT, in building, the timber-work that serves 
to line the walls of a room, being usually made in panels, 
and painted, to serve instead of hangings. 

WAKE, the track impressed by the course of a ship on 
the surface of the water. It is formed by the re-union of 
the body of water which was separated by the ship’s bot- 
tom while moving through it; and may be seen to a con- 
siderable distance behind the stern, as smoother than the 
rest of the sea. Hence it is usually observed by the 
compass, to discover the angle of lee-way. A ship is said 
to be in the wake of another when she follows her on the 
same track, or a line supposed to be formed on the continu- 
ation of’her keel. Two distant objects observed at sea are 
called in the wake of each other, when the view of the 
farthest is intercepted by the nearest, so that the observer's 
eye and the two objects are all placed upon the same right 
line. 

WAKEFIELD, a large markct-town of the wapentake 
of Morley, in the west riding of the county of York, 180 
niles from London and nine from Leeds. It stands on 
the river Calder, is well built, with wide streets, in which are 
many very handsome brick houses. Besides the churches, 
the other public buildings are, the free grammar-school, the 
house of correction for the county, the cloth-hall, and a 
theatre. The chief trade of this town formerly was the 
manufacture of woollen cloths, and at one period the 
clothing for the Russian army was fabricated here; but 
that branch has been lost, and the other branches of the 
woollen trade have not advanced at the same pace as in 
Leeds and other neighbouring towns. Wakefield has now 
the largest eorn-market in England next to London. The 
corn is brought mostly by canals from the south-east part of 
the county, and the foreign corn from Hull, which is chiefly 
uscd by the densely peopled districts near Leeds, Halifax, 
Huddersfield, and Barnsley, with all of which places there is 
awater-eommunication. The corn-market ison Friday, and 
there is one for wool on Thursday. The quarter-sessions 
for the west riding are held here. There is also a weekly 
petty-session. The population amounted in 1801 to 8131, 
in 1811 to 8593, in 1821 to 10,764, and in 1831 to 12,232. 
This is one of the new boroughs created by the reform act 
of 1832, and returns one member to the House of Commons. 

WAKEFIELD, GitBert, a commentator and critic of 
some celebrity, born at Nottingham on the 22d of Febru- 
ary 1756, was the son of the Rev. George Wakefield, 
rector of the parish of St Nicolas. He was observed in 
his earliest infancy to be of a serious turn of mind, and he 
made a rapid progress in the first elements of literature. 
At the age of seven, he was sent to a free school at Not- 
tingham, and remained there two years, chiefly under the 
tuition of Mr Beardmore, afterwards master of the Charter- 
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house: he was then sent to a school kept by 
Pickthall, at Wilford, an institution which seems to hay 
been only distinguished by the regular imprisonment of 
boys for 110 less than eleven hours aday. After this, w 
his father obtained the vicarage of Kingston in Sy 
with the chapelry of Richmond, he was placed a 
care of his curate, who kept a school at Richmond: he 
however, removed in 1769 to a better conducted estahl 
ment in the same ncighbourhood, kept by the Rey 
Wooddeson, of whom he speaks in his Memoirs with 
approbation. ; 

At sixteen he went to Jesus College, Cambridge, wher 
his classical studies still continued to be the principal r 
ject of his attention, although he was so fortunate as to ob, 
tain the rank of second wrangler at the termination of hj. 
academical studies in 1776. He has indeed the candoy 
to observe, that the year was below mediocrity with re 
to the performances of the candidates in general ; and tha 
when he obtained the sccond classical medal, on the Dyk 
of Newcastle’s foundation, he had only one competito 
Still it must not be denied, that to be bothsecond wranok 
and second medallist in any year implies no ordinary po 
tion of application, as well as some considerable talen 
Mr Wakefield was however distinguished, throughout h 
life, by a singular mixture of opposite habits ; and, in the 
midst of. his studies, he confesses that “ he sometimes fel 
himself almest incapable of reading a single page for month 
together ;” and in summer cspecially, he could only wanda 
about the fields in a state of perfect inactivity. On the 
other hand, he says that, ‘“‘ for five years he rose, almo 
without exception, by five o’clock, winter and summer, bu 
never breakfasted, drank tea, or swpé [supped],” or 
course dined, “ alone half a dozen times during all th: 
space, enjoying society, from the first, beyond measure.” 

He became a fellow of Jesus College in 1776, and he gait 
ed, in twosuccessive years, the second bachelor’s prizes giv 
by the chancellor. In 1778 he was ordained by the bist 
of Petcrborough, though he did not subscribe the artick 
without great reluctance. He obtained a curacy first é 
Stockport in Cheshire, and then at Liverpool. The vee 
after, he married Miss Watson, a niece of the rect 
Stockport, and thus vacated his fellowship. His dom 
life appears to have been happy and harmonious, thoug 
the only merit of his wife, that he has left upon record, 
the singular hereditary qualification, that her great-grant 
father and great-grandmother had lived together asm 
and wife for seventy-five years. Soon after his ma 
he became classical tutor in the dissenting academy 1 
Warrington, though he did not professedly unite will 
any specific community of dissenters as adopting all the 
opinions; but he soon began openly to attack tho 
the established church, in a multitude of controv 
writings, and especially in the notes accompanying ! 
new translations of some parts of the Scriptures; a "0 
for whieh he had diligently laboured to prepare himselt} 
the study of various dialects of the oriental lan 
After the dissolution of the academy of Warrington, 
lived at Bramecotc in Nottinghamshire, at Richmond 
at Nottingham ; partly occupied in the instruction of 
pupils, and partly in pursuing his own studies and. illustré 
tions of antiquity. In 1786, and for two or three yet 
after, he suffered greatly from an acute pain in his shou i 
which interfered materially with the prosecution of his thee 
logical investigations. 

In the year 1790, he accepted the classical 
at Hackney. Here his lectures and instruct a 
nerally approved and admired, but he carried his css 
from the articles of faith of any established society, 
Christians so much farther than any of his colleagues sa 
he was thought too independent to continue mn his ar 
and he consequently left the institution in 1791; an 
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sir reason he failed of obtaining the charge of two pri- writers. The last two parts were printed at tl c f Wak 
mul whom he expected to have been placed with the Rev. Robert Porth a ee ' es 


in, He continued to reside at Hackney, employing him- 
solfartly as an author and editor, and partly in the cduea- 
orf his own ehildren. Among his original productions 
-er several polemical and political pamphlets, relating to 
Iihevar with France, and to the various controversies of 
Itheay. Ofthese the most remarkable for its consequences 

io Inself was his Reply to the Bishop of Landaff’s Ad- 
Irex which occasioned a proseeution to be brought by the 
ttarey-gencral, against lis publisher first, and then against 
jimelf; and he was senteneed to be confined for two years 
n orchester jail; a punishment which was probably in- 
ltened to be somewhat severe, but which was most fortu- 
natein its operation on his subsequent comfort, since it 
\wasae cause of his obtaining, by the exertions of his friends 
Vandais partisans at large, a subseription of about L.5000; 
sv. which not only alleviated the rigour of his imprison- 
lmen but also enabled him to leave his family in a state 
of qnparative affluence. 

H was principally oceupied during his confinement in 
onauing his literary labours for the press, and in pre- 
ari a series of elassical leetures, beginning with the il- 
wstition of the second book of Virgil’s Adneid, the first 
our of which he delivered in London immediatcly after 
Whis pcration in May 1801. The effcct of unusual exertions 
of bly and mind, after so long a cessation of exercise, and 
\in lit summer weather, appears to have predisposed his 
jtution to a typhus fever, of whieh he died, after a 
ortight’s illness, on the 9th of September 1801, leaving a 


2s) 


er, the Rev. Thomas Wakefield of Riehmond, also 
ryed him, and died in 1806. ‘The eatalogue of his li- 
ere ofispring is so multitudincus, that it partly tells its own 
by its length, and admits of very few partieular re- 
mais. 

1 Poemata ; quibus aceedunt queedam in Horatium Ob- 
ae Cantab. 1776, 4to. 

“A plain and short Aceount of the Nature of Baptism. 
Vaington, 1781, 12mo. 
“An Essay on Inspiration. Warr. 1781, 8vo. 
A new Translation of the first Epistle to the Thes- 
salgans. Warr. 1781, Svo. 
tA new Translation of the Gospel of St Matthew. 
Wel, 1782, Ato. 


tA Sermon Prceached at Riehmond on the Peace. 


h. ‘An Inquiry concerning the Person of Jesus Christ. 
1. 1784, Svo. 

"On the Origin of Alphabetical Characters. Man- 
thier Mem. i. 1785. Life, ii. Attempting to cut the 
nYof their invention by referring it to inspiration. 

_ » Several Letters signed Nepiodidascalos, in the Theo- 
ogiil Repository. Lond. 1785. : 

|. » The Poems of Mr Gray, with Notes. 
i Virgilii Georgiea. Cantab. 1788, Svo. 

) Remarks on Dr Horsley’s Ordination Sermon. Lond. 
i, 12mo. 

| Four Marks of Antichrist. Lond. 1788, Svo. 

- A new Translation of Parts of the New Testament 
‘sly translated. Lond. 1789, 8vo. . 

» An Address to the Inhabitants of Nottingham. 
0. 1789, 8vo. 

) Remarks on the Internal Evidenee of the Christian 
“Gon. Lond. 1789, 8vo. 

»,' Silva Critica. i. Svo, Cantab. 1789. ii. 1790. iii. 
_ iv. Lond. 1798. v. 1795. Intended for the il- 
“wtion of the Seriptures from the Greek and Roman 


Lond. 1786, 


| widiy and six children, four sons and two daughters. His. 


19. An Address to the Bishop of St David’s. Birm. 
1790, 8vo. On the Liturgy. 
20. Cursory Reflections. 
Corporation and Test Acts. 

21. An Inquiry into the Expediency and Propriety of 
Publie or Soeial Worship. Lond. 1791, 8vo. Ed. 3, 1792, 

22. Memoirs of his Life. Lond. 1792, 8vo. Ed. 1804, 
2 vols. 8vo. Continued by Mr Rutt and Mr Wainewright. 

23. A Translation of the New Testament. Lond. 1792, 
3 vols. 8vo. 2d ed. 1795, 2 vols. 8vo. 

24. Strictures on Dr Priestley’s Letter concerning Public 
Worship. Lond. 1792, 8vo. 

25. Reply to the Arguments against the Inquiry. Lond. 
1792, 8vo. 

26. Evidenees of Christianity. Lond. 1793, 8vo. 

27. The Spirit of Christianity eompared with the Spirit 
of the Times. Lond. 1794, 8vo. Two editions. 

28. An Examination of the Age of Reason. 
1794, 8vo. Two editions. 

29. Remarks on the General Orders of the Duke of 
York. Lond. 1794, 8vo. 

30. Horatii que supersunt. Lond. 1794, 12mo. 

31. Trageediarum Greecarum Delectus. Lond. 1794, 
2 vols. 8vo. The Eumenides, Trachinix, Philoctetes, Her- 
cules, Aleestis, and Ion. 

32. Pope’s Works, with Remarks and Illustrations. Vol. 
i. Warr. 1794, 8vo. 

33. A Reply to Paine’s second Part of the Age of Rea- 
son. Lond. 1795, 8vo. 

34. Poetical Translations. Lond. 1795, 12mo. 
cially from Horace and Juvenal. 

35. Bionis et Moschi que supersunt. Lond. 1795, 12me. 

36. Virgilii Opera. Lond. 1796, 12mo. 

37. Observations on Pope. Lond. 1796, &vo. 

38. A Reply to the Letter of Edmund Burke, Esq. 
Lond. 1796, 8vo. Twice reprinted. 

39. Homer’s Iliad by Pope, with Notes. 
11 vols. 8vo. 

40. Lucretius de Rerum Natura. Lond. 1796-7, 3 vols. 
Ato and 8vo. A splendid book, with some collations of 
manuscripts, and some notes of Bentley. But the colla- 
tions are said to be inaccurate, and the commentary more 
prolix than judicious. Sec Porson in Br. Critic, 1801, xvii. 
p- 452, and Elmsley in the Classical Journal. He reeeived 
however many grateful panegyrical acknowledgments from 
his German eorrespondents. The edition is dedicated to 
Mr Fox, with whom he eommeneed an acquaintance on the 
occasion. 

41. In Euripidis Heeubam Diatribe. 
On Porson’s Hecuba. 

42. A Letter to Jacob Bryant, Esq. cn the War of Troy. 
Lond. 1797, 4to. 

43. A Letter to William Wilberforce, Esq. Lond. 1797, 
Svo. Reprinted. 

44, A Reply to some parts of the Bishop of Landaff’s 
Address to the People of Great Britain. Lond. 1798, 8vo. 
Twice Reprinted. 

45, A Letter to Sir John Scott, his Majesty’s Attorney 
General, on the subject of a late Trial. Lond. 1798, 8vo. 

46. Defence delivercd in the Court of King’s Bench. 
47. Address to the Judges in April. 48. Address to the 
Judges in May. Printed, but not published. 

49, The first Satire of Juvenal Imitated. 
Life, vol. ii. 

50. Correspondence with the late Right Hon. C. J. Fox. 
Lond. 1813, 8vo. Chiefly on subjects of Classieal Li- 
terature. 

But few of the characters that have ever employed the 
pen of a biographer have exhibited more remarkable con- 
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Wakefield. trasts, either in a moral or a literary point of view, than that 
—~-—” of Gilbert Wakefield; and he has aecordingly been depieted, 


by erities and historians of various sentiments, in eolours 
the most opposite and the most discordant.‘ Of his parti- 
cular modes of thinking on religious and politieal subjeets,” 
says Dr Lindsay, “ different men will form different opi- 
nions: concerning the integrity of his heart, and the eon- 
sistency of his eharaeter, there ean be but one opinion 
amongst those who enjoyed the happiness of his acquaint- 
anee.” It would indeed be diffieult to find a more splen- 
did example of high honour and self-denial, and of magnifi- 
cent liberality, even under aetual pecuniary embarrassment, 
than Mr Wakefield displayed, at a time when he had to sup- 
port himself, with a wife and six or seven ehildren, on about 
L.150 a year, in voluntarily paying the expenses of Mr 
Cuthell on his prosecution for publishing the Reply to the 
Bishop of Landaff’s Address, which exeeeded the whole 
yearly amount of his ineome. ‘‘ His devotedness to study,” 
says his friend Dr Aikin, “was by no means attended with 
a reserved or uusocial disposition; for no one eould delight 
more in free conversation, or bear his part in it with a more 
truly soeial spirit ; and if, in controversial and eritical writ- 
ings, he was apt to indulge in the contemptuous and severe 
expressions whieh he found too much sanctioned by pole- 
mieal use, in disputation by word of mouth he was singu- 
larly calm and gentle, patient in hearing, and placid in re- 
plying. To eonelude the topie of [his] moral character, it 
was inarked by an openness, a simplicity, a good faith, an 
affeetionate ardour, a noble elevation of soul, whieh made 
way to the hearts of all who nearly approached him, and 
rendered him the object of their warmest attachment.” But 
“he wanted time or patience,” says Dr Parr very justly, 
“ for that discrimination whieh would have made his eon- 
jectures fewer indeed but more probable, and his prineiples 
more exact: [yet] I shall ever think of him as one of the 
best seholars produeed by my own country in my own 
age.” The compliments of Heyne, and of his pupil Jaeobs, 
are still more elaborate; but it is well known, that when 
Porson was one day asked for a toast, with a sentiment from 
Shakspeare, he gave “ Gilbert Wakefield, What's Hecuba 
to him, or he to Hecuba?” and there was quite as much of 
truth as there was ofneatness in the application. A reviewer 
of -his Life in the British Critic, by no means favourably 
disposed towards him, readily admits that “ he was strietly 
and enthusiastically honest, and seems to have aequired 
even a passion for privations: these feelings, added to his 
pride of independent thinking, led him, we doubt not,” he 
says, “ to abstain from wine; to have relinquished in part, and 
to be tending entirely to give up, the use of animal food, 
with various other instanees of peeuliarity. Knowing his 
own assiduity, and giving himself ample eredit for sagacity, 
he thought that he was equal to the decision of every pos- 
sible question: and thus he became bigoted to almost every 
paradox whieh had once possessed his very eeeentrie under- 
standing. He was as violent against Greek aceents as he 
was against the Trinity, and anathematized the final n as 
strongly as episcopacy. Whatever coincided not with his 
ideas of rectitude, justice, elegance, or whatever else it 
might be, was to give way at onee, and to be reseinded at 
his pleasure, on pain of the most violent reprehension to all 
opponents; whether it were an artiele of faith, a principle 
of poliey, a doetrine of morality, or a reading in an aneient 
author, away it must go, xuysoow ofwvoi rs stéor, to the dogs 
and the vultures. These exterminating sentenees were 
also given with sueh precipitancy, as not to allow even a 
minute for consideration. ‘To the paper, to the press, to the 
[publie], all was given at once, frequently to the ineurring 
of the most palpable absurdity. Thus the simple elegance 
of O beaté Sexti, in Horaee, was proposed, in an edition of 
that author, to be changed to O bea Té Sexti, though the 
alteration, besides being most bald and tasteless, produced 
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a blunder in quantity so gross, that no boy, even in 
middle part of a publie school, would have been thou 
pardonable in committing it. By faults [either] ori 8 
or habitual, his sincerity beeame offensive, hig hai * 
haughty and uncharitable, his intrepidity factious, his an 
ness delusive, and his memory, assisted by much diligence 
nih eit which his judgment was totally unable i 
It is not impossible that Mr Wakefield might haye hee 
more sueeessful in his studies, if he eould have found suf 
eient motives for direeting them rather to scientific than t 
philological pursuits; for he seems to have been fully ime| 
pressed with the superior dignity of science to that of an 
department of philology. “ Compared with the nob 
theories of mathematical philosophy,” he says, “our elasy. 
cal lueubrations are as the glimmering of a taper to th 
meridian splendour of an equatorial sun.” He would, h i, 
ever, scareely have had perseveranee enough to distinguig 
himself in that solitary labour whieh is required for th 
minute investigation of natural phenomena: and it isseldor 
that any collateral eneouragement is held out, in this coup 
try, for the continued eultivation of abstract science ; whil 
the classieal scholar, though he is supposed to be principal 
oeeupied with nouns, and verbs, and particles, is, in fact} 
uneonseiously, and therefore most effeetually, learning th 
arts of poetry, aud rhetorie, and logie, which have furnished 
in all ages, the spur and the reins for urging on and direct 
ing the mighty bulk of the body politic, in church andi 
state, at the will of its leaders. ‘The young man, on thi 
other hand, who eommenees the pursuit of science witl 
ardour, obtains, if he is most suecessful, and untormente 
by unneeessary scruples, a quiet fellowship, a comfortabl 
apartment, and an exeellent plain dinner for the remainde 
of his life; and if he fails of these, he may chance to hk 
made an exciseman ; or, in the improved arrangements 0 
the present auspicious days, a computer or an assistant a 
tronomer ; but with respeet to any influence that his put 
suits might be supposed to have on the elevation of hi 
in life, or in the independent provision for a family, hemi 
lay no such flattering unction to his soul, but must ata 
times plaee his pride and his happiness in the reflection th 
at mihi plaudo ipse domi, which is, in truth, the best sub 
lunary support of the wise and the good in every circum 
stanee of human life. (L, 1a) 
WAKES. Mr Whitaker, in his History of Manchest 
has given a particular aceount of the origin of wakes 
fairs. He observes, that every chureh at its consecrati 
reecived the name of some rarticular saint; that this et 
tom was practised among the Roman Britons, and continue 
among thé Saxons ; and that in the eouncil of Cealchythe 
816, the name of the denominating saint was expressly re 
quired to be inscribed on the altars, and also on the 
of the church, or a tablet within it. The feast of this sa 
beeame of course the festival of the ehureh. Thus Chri 
tian festivals were substituted in the room of the idolatto 
anniversaries of heathenism. Accordingly, at the first I 
troduetion of Christianity among the Jutes of Kent, Pop 
Gregory the Great advised, what had been previously dan 
among the Britons, viz. Christian festivals to be im 
tuted in the room of the idolatrous, and the suffering 4 
of the martyr whose relies were reposited in the chure V 
the day on whieh the building was aetually dedicated, tob 
the established feast of the parish. Both were appoint 
and observed; and at first they were elearly distingus® 
among the Saxons, as appears from the laws of the Con . 
sor, where the dies dedicationis, or dedicatio, 18 repeattt 
diseriminated from the propria festivitas sanett, OF ¢ f 7 
sancti. They remained equally distinct till the a 
tion. In 1536 the dedieation-day was ordered fort 
ture to be kept on the first Sunday in October, 
festival of the patron saint to be celebrated no longe™ 
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atit was, by way of pre-eminence, denominated the church's 
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tom to be common in Europe. And as the festival was Walachia. 
observed on a fcria or holiday, it naturally assumed to itself, ~~” 


hoday, or its peculiar festival ; and while this remains in 
ne parishes at present, the other is SO utterly annihilated 
in d, that Bishop Kennet, says Mr Whitaker, knew nothing 
of § distinct existence, and has attributed to the day of 
decation what is true only concerning the saint’s day. 
"ns instituted at first, the day of the tutelar saint was 
oprved, most probably by the Britons, and certainly by 
thdaxons, with great devotion. And the evening before 
| evy saint's day, in the Saxon Jewish method of reckoning 
thours, being an actual hour of the day, and therefore, 
Jikithat, appropriated to the duties of public religion, as 
he reckoned Sunday from the first to commence at tlie 
suset of Saturday, the evening preceding the church’s ho- 
| jids would be observed with all the devotion of the festival. 
| TI people actually repaired to the church, and joined in 
wervices of it; and they thus spent the evening of their 
mater festivities, in the monasteries of the north, as early 
sae conclusion of the seventh century. 

fi services were naturally denominated, from their 


lafhours, wecan or wakes, and vigils or eves. That of the 
anversary at Ripon, as early as the commencement of the 
igth century, is expressly denominated the vigil. But 
th: of the church’s holiday was named cyric wecan, or 
civch-wake, the church-vigil, or churcli-eve. And it was 
thi commencement of both with a wake, which has now 
cased the days to be generally preceded with vigils, and 
tii church-holiday particularly to be denominated the 
eh-ch-wake. So religiously were the eve and festival of 
tlipatron saint observed for many ages by the Saxons, even 
asite as the reign of Edgar, the former being spent in the 
clrch, and employed in prayer. And the wakes, and all 
thiother holidays in the year, were put upon the same foot- 
vith the octaves of Christmas, Easter, and of Pentecost. 
Wen Gregory recommended the festival of the patron 
suit, he advised the people to erect booths of branches 
) alat the church on the day of the festival, and to feast and 
benerry in them with innocence. Accordingly, in every 
pash, on the returning anniversary of the saint, little pavi- 
I were constructed of boughs, and the people indulged 
inuem to hospitality and mirth. The feasting of the saint’s 
however, was soon abused; and even in the body of 
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I'vigil, till the festivity of it was converted, as it now is, 
in the rigour of a fast. At length they too justly scanda- 
the Puritans of the seventeenth century, and numbers 
othe wakes were disused entirely, especially in the east 
al) some western parts of England ; but they are commonly 
dlerved in the north, and in the midland counties. 
‘his custom of celcbrity in the neighbourhood of the 
circh, on the days of particular saints, was introduced into 
land from the continent, and must have been familiar 
evally to the Britons and Saxons; being observed among 
tll churches of Asia in the sixth century, and by those 
ovhe west of Europe in the seventh. And equally in Asia 
lise on the continent and in the islands, those cele- 


ies were the causes of those commercial marts which we 
minate fairs. The people resortcd in crowds to the 
feival, and a considerable provision would be wanted for 
tr entertainment. The prospect of interest invited the 
li e traders of the country to come and offer their wares ; 
@ thus among the many pavilions for hospitality in the 

shbourhood of the church, various booths were erected 
fi the sale of different commodities. In larger towns, sur- 
MWnaded with populons districts, the resort of the people to 
wakes would be great, and the attendance of traders 
Mnerous ; and this resort and attendance constitute a fair. 
sil expressly mentions the numerous appearance of traders 
“hese festivals in Asia, and Gregory notes the same Cus- 


and as naturally communicated to the mart, the appellation 
of feria or fair. Indeed several of our most ancient fairs 
appear to have been usually held, and have been continued 
to our time, on the original church-holidays of the place: 
besides, it is observable, that fairs were generally kept in 
church-yards, and even in the churches, and also on Sun- 
days, till the indecency and scandal were so great as to need 
reformation. 

WALACHIA, a principality situated between the Da- 
nube, the Moldau, and the Hungarian province of Sieben- 
biirgen, the capital of which is Bucharest. In the time of 
the Romans it was a part of Dacia. In the twelfth and 
thirteenth centuries, it received from the court of Byzan- 
tinm princes who were tributary to it. After the fall of that 
government, Walachia became dependent first on Hungary 
and afterwards on Poland, which was the period of its great- 
est prosperity; but it terminated in 1421, when the country 
submitted to the Turks. This submission was voluntary; 
and in return the princes nominated from Constantinople 
were allowed to enjoy their ancient constitution, religion, 
and privileges. These grants however benefited only the 
princes or hospodars, and the nobility or bojares; for the 
peasants and the rest of the inhabitants were retained in a 
state of severe feudal slavery. In consequence of this aris- 
tocratical oppression under the hospodars and _ bojares, the 
country rapidly declined both in numbers and in cultivation. 
Those who obtained power paid large sums for it at Con- 
stantinople, and extorted from the inhabitants the means 
of reimbursement during their temporary and dependent 
exercise of sovereignty. During this period, the Turks re- 
tained in their own hands Brahilow, Giurgewo, and Thur- 
nut, the strong places which protect the navigation of the 
Danube. 

In 1716 the first Greek was appointed hospodar ; his name 
was Nicholas Maurokordatus. When he attained the sove- 
reign power, the country was in the most depressed condi- 
tion, the larger portion of the land uncultivated, and the 
people almost in a state of savage ignorance. Though no de- 
gree of freedom was introduced by the accession of a Greek 
prince, yet many improvements were introduced which ad- 
vanced civilization. By this prince a printing-press was 
established, and some schools founded, in which the ancient 
Greek and Latin languages were taught, as well as the 
Sclavonic. Under his brother and successor Constantine, 
the peasants were lightencd of a great part of their slavish 
burdens. He introduccd a better course of agriculture, 
and first brought in the cultivation of maize, which has 
gradually become the chief aliment of the people. His 
successor causcd the Bible and the liturgical books of the 
Greek church to be translated into the vernacular language. 
The hospodars Alexander Ypsilante, Ghika, Kallimachi, and 
Karadza, attended to education, or affected to do so, and 
during their rule books embodying the ancient laws were 
printed and generally circulated. As the rulers however 
had unlimited power, subject only to the payment of an 
annual sum of 300,000 thalers, great; oppression, and fre- 
quently great cruelty, were exercised towards all under their 
authority. These hospodars wcre sometimes suddenly de- 
posed, and in some cases suffered violent deaths, under 
charges of treachery, which commonly consisted of negocia- 
tions, real or pretended, with Russia or with Austria. After 
wars betwcen Turkey and Russia, followed by the successive 
treaties of Kancardschi, Jassy, and Bucharest, the hospodars 
were declared to be undcr the protection of Russia, to which 
nation the Walachians were much attached, from similarity 
of religion. When hospodars were appointed, however, the 
Turkish pacha in command of the fortresses on the Danube 

ut up to auction the revenues paid on the trade by the river, 
and thus sold a monopoly of the whole commerce in the pro= 
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Walachia ducts of Walachia and Moldavia. 


WaitL 


This led to great inter- 


—~-—" nal distress, which was augmented by the contemporaneous 


demands made by the bojares or landed proprietors on the 
peasants. Amidst this unfortunate concurrence of evils, the 
hospodar Prince Karadza, under apprehension of being de- 
posed, or perhaps of being executed, withdrew himself with 
his family and his treasure, and passing through Hungary, 
took refuge in Geneva and Gcnoa in October 1818. In Ja- 
nuary 1819, the Porte nominated as his snecessor Prince 
Alexander Suzzo, who died two years after. His death 
seemed to be the signal of a general insnrrection, which, 
though it broke out first in Walachia and Moldavia, specdily 
extended to the whole of European Greece, as wel! as to 
the islands, and produced those transactions which more 
properly belong to the history of that country than of Wa- 
laehia. 

The insurrection in Walachia was first commenced byana- 
tive bojar, Theodore Wladimirsko, who had in the Russian 
service acquired the reputation of a brave and skilful officer. 
He had retired from the army, and carried on an extensive 
trade in corn, by which he had acquired considerable wealth, 
and had formed connections and obtained confidence among 
the peasantry and smaller proprietors. The interregnum ap- 
peared a favourable moment, and he at first collected fifty 
adherents in Little Walachia, where he was soon joined by 
more than 1000 peasants. In the mean time the Porte had 
nominated a new hospodar, Kallimaehi, who sought to form 
an alliance with Wladimirsko, by means of which he expected 
to be enabled to raisc the sum necessary to be paid at Con- 
stantinople as the purchase of his dignity. The negociation 
was proceeding, and might have becn concluded, if not to 
the honour, to the advantage of the two aspirants; but 
Alexander Ypsilante, a descendant of him who had been 
hospodar in 1806, and who had obtained the rank of gene- 
ral in the Russian army, appeared on the scene with a body 
of Grecks, and took possession of Jassy. This caused a 
most bloody civil war, by which Walachia and Moldavia 
were dreadfully ravaged and wasted by alternate victors. 
The Turks at length sent an army sufficiently strong to 
suppress the several contending parties, when submission 
was thus enforced. ‘The sultan, instead of a Greek, no- 
minated a native as viceroy, and in 1822 placed Gregory 
Ghika on the throne, who, surrounded by ‘Turkish guards, 
had little cr no power, and felt that his dignity was of very 
uncertain duration. He continued to hold it, such as it was, 
till 1828, when a new war between Russia and Turkey 
broke out, and the former took possession of both the prin- 
cipalities, and established in Bucharest a plan of Russian 
civil organization. 

In its present state, Walachia extends in north latitude 
from 43° 44’ to 46° 177, and in east longitude from 22° 52’ 
to 27° S1', and is in extent 24,640 square miles. It is di- 
vided into two portions, viz. Eastern or Little Walachia, 
and Western or Great Walachia, and thesc are again sub- 
divided into circles, of which the number in the former is 
five, and in the latter twelve. In the whole are comprehcnd- 
ed twenty-two cities or fortified places, twenty-five market- 
towns, and 2548 villages and hamlets. The number of the 
inhabitants is very doubtful; some accounts make them 
amount to more than 1,000,000, while others state them 
not to cxceed 600,000. Nearly the whole of them adhere 
rigidly to the Greek church, and are under the ecclesjasti- 
cal authority of the archbishop of Bucharest, and of the 
bishops of Rimnik and of Buseo. There are numerous 
monastcries, but the occupants of them are very few. The 
people are strict in observing the great number of holi- 
days which the Greek church enjoins, and which are said 
to cxceed 200 in each year, and ou which no one works, 
There are a few Roman Catholics, who own as their suffra- 
gan the bishop of Nicopolis. The people are of nixed races, 
Walachians, Greeks, Armenians, Jews, and Gipsies. The 
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latter, amounting to 50,000 persons, are chief 
ed in the more servile occupations. These 
have formed a common language, composed partly of Gre 
somewhat more of Latin, and abounding in words of orig 
derivation. It has been seldom acquired by any foreja 
nor has it been much studied or grammatically ap 
A portion of the Carpathian Mountains, through 
are several passages lcading to the Austrian territori 
rounds Walachia on the west and north-west sides. 
these, mountains project towards the Danube, and be 
them are beautiful and fruitful vales, containing soils capg 
of producing inost abundant crops. From the termination 
these spurs from the mountains there is a level district, 
clining gradually to the great stream, and on its border | 
coming marshes and morasscs, in some parts covered y 
wood. : 
If the inhabitants were industrious, the government p 
tective, many of the holidays abolished, and capital eo, 
be accumulated, few parts of Europe would prod 
much of all that contributes to life and comfort as this pr} 
cipality. With its ignorant and inactive occupation, t 
land yields great crops of maize, wheat, and barley, T 
first two are the exclusive food of man, and the latter of | 
cattle. Hemp and flax are fiourishing products. Fruit 
every kind is plentiful; the sides of the hills are cova 
with vines, and the wine made from them is equal to d 
of Hungary. ‘he land is watered by numerous brooks, ar 
the meadows yield excellent pasture for black cattle, whi 
there are plains well adapted for the breeding of horses, 
export of horses and cows is the chief trade between t 
principality and the surrounding countries. The climate 
temperate, though colder in winter than in the districts tof 
south of the Balkan Mountains, but the winter scarcely e 
dures morc than two months. ‘There are no mines at wor 
and no manufactures except those of the domestic kind. 
WALAJA, or ABADNAGOUR, a town of the south of Indi 
in the province of the Carnatic, situated on the north si 
of the Palar river. It is a place of considerable cons 
quence, regularly built, rich and populous. By means 
bullocks, it carrics on a considerable trade between the se 
coast and Mysore. Long. 78. 5. E. Lat. 12. 40. N. 
WALCHEREN, an island, forming part of the provine 
of Zealand, in the kingdom of Holland. It stands o th 
north entrance of the western Scheldt, is highly ferti 
though unhealthy to foreigners, cspccially in the autumn 
when they are liable to be attacked by that description 0 
fever which takcs its name from the island, and whic 
proved so ruinous to the British army after its capture i 
1809. It contains the populous cities of Middleburg an 
Flushing, and many large villages, and about 33,000 inha 
bitants. ry! 
WALDAYI, a circle of the Russian government of Novo 
gorod. It cxtends in north latitude from 57° 37'to o 
16’, and in east longitude from 33° 24’ to 36° 4% and com 
tains onc city and 507 villages, in 100 parishes, with 54,68 
inhabitants. It is abundant in streams, and has upwards 0 
150 small lakes, some of them five or six miles in length 
It contains little wood, and the chief pursuit is agriculture 
The capital has the samc name, a city of 325 inhabitants 
224 miles from St Petersburg. Long. 32. 19. E. Lat-of 
44, N. u 
WALDECK, a small principality of the north of Ger 
many, deriving its name from a mountain castle, the A . 
of which still exist. It is between 51° 4’ and 51 He 
north latitude, and between 8° 26’ and 9° 7 east longitu n 
as regards the chief part of the territory; but a sma bes 
tion of it, the Graffshaft, or county of Pyrmont, is deta 
from it, and lies between the Prussian and Hanoverian F 
minions. The entire extent is 480 square miles, oF “ 
307,200 English acres. The whole of Waldeck is a mou 
tainous and woody district, the soil generally is poot 4 
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and in the best years scarcely yielding sufficient 
‘or.for home consumption, although potatoes form a large 
“onon of the food of the labourers. It has no large rivers, 
putaany small streams, which ultimately fall into the river 
ey. In some parts there are large flocks of sheep, which 
ayy been improved by mixing with Spanish and Saxon 
rari, and now produce fine wool. The horned cattle yield 
pudance of butter and some cheese, which are the only 
proncts of the soil that are sent out of the country in ex- 
for the few foreign luxuries that are necded. The 
abound with game of all kinds, and some of the wild 
nvals, especially the wild hogs, are a great annoyance to 
yultivators. ‘The mountain-streams abound in fish, and 
h@rout in them are reported to be of excellent flavour. 
+e are mines of iron and of copper worked, and the 
eds manufactured on the spots where they are drawn. 
annual quantity of iron is about 200 tons, that of copper 
Inoexceeding forty tons. There are salt springs, which 
pride the quantity needed of culinary salt ; and there are 
orp quarries of good marble. ‘The countship of Pyrmont 
1cobsts only of a single valley, surrounded on all sides with 
off hills, through which the river Emmer runs, and on its 
pals are some rich meadows and a few corn-fields. The 
mitral spring is the great attraction ; and accommodations 
art rovided for the numerous guests that repair to it 
intarch of health. The government of Waldeck is vested 
inge prince alone, though, on the ancient principle, the 
sts at times assemble, and form a single chamber, at 
Ausen, to make laws, but have little business to do. The 
acal of the principality is a town of 2060 inhabitants. 
other towns are Pyrmont, with 4.500, and Arolsen, with 
). The whole population is 54,000, scattered in ten 
| towns and 105 villages. They adhere to the Lu- 
an religion, with the exception of 800 catholics, 600 
dtmed, and 500 Jews, with a very few quakers. ‘The 
relnues of the prince amount to about L.40,000, of 
h L.7000 arises from the water of Pyrmont, and the 
mujter part of the remainder from his landed property ; 
the revenue is loaded with a heavy debt. At one 
d the military force was raised to 1700 men, but at 
jent the contingent to the German confederation is 518 
 \WALDEGRAVE Istanps, two small rocky islands lying 
ofthe southern coast of New Holland. Captain Flinders 
jndes them under the title of the Investigator’s Group. 
ig. of the largest, 134. 44. E. Lat. 33. 35. 5. 
~VALDENSES. See VaLDENSEs. 
VALDO. See Vatpo. 
ALES, a country situated in the south-west part of 
iain, into which the ancient Britons retired from the 
piiecution of the Saxons. Anciently it was of greater ex- 
t¢) than it is at present, and comprehended all the country 
ond the Severn ; that is, besides the twelve counties in- 
edin it at present, those of Herefordshire and Mon- 
thshire, which now are reckoned a part of England, 
then inhabited by three different tribes of the Britons, 
nnely the Silures, the Dimetz, and the Ordovices. The 
Wnans were never able to subdue them till the reign of 
pasian, when they were reduced by Julius [rontinus, 
W) placed garrisons in their country to keep them in awe. 
ugh the Saxons made themselves masters of all England, 
tly never could get possession of Wales, except the coun- 
' of Monmouth and Hereford. About the year 870, 
Merie king of Wales divided his territories among his 
>e sons; and the names of these divisions were, De- 
ie or South Wales; Povesia, or Powis-Land; and Ve- 
Wotia, or North Wales. Another division is afterwards 
tioned in the records, viz. North Wales, South Wales, 
‘i West Wales; the last comprehending the counties 
q/Monmouth and Hereford. ‘The country derived the 
e of Wales, and the inhabitants that of Welsh, from 
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the Saxons, who by those terms denote a country and people Wales, 


to which they are strangers; for the Welsh in their own 
language call their country Cymry, and their language 
Cymraeg. They continued under their own princes and 
laws from the above-mentioned period, and were never en- 
tirely subjected to the crown of England till the reign of 
Edward I., when Llewellin ap Gryfiith, prince of Wales, lost 
both his life and dominions. Edward, the better to secure 
his conquest, and to reconcile the Welsh to a foreign yoke, 
sent his queen to lie in at Caernarvon, where she was deli- 
vered of a prince ; to whom the Welsh, on that account, the 
more readily submitted. Ever since that time, the eldest 
sons of the kings of England have commonly been created 
princes of Wales, and as such enjoy certain revenues from 
that country. 

Wales is bounded on all sides by the sea and the Severn, 
except on the east, where it joins to the counties of Chester, 
Salop, Hereford, and Monmouth. Its length, from the 
southernmost part of Glamorganshire to the extremity of 

lintshire north, is computed at about 113 milcs; and its 
breadth, from the river Wye east to St David’s in Pem- 


brokeshire west, is nearly of the same dimensions, being 


about ninety miles. 

After the conquest of Wales by Edward I. very material 
alterations were made in their laws, so as to reduce them 
nearer to the English standard, especially in the forms of 
their judicial proceedings ; but they still retained very much 
of their original polity, particularly their rule of inheritance, 
viz. that their lands were cqually divided among all the 
issue male, and did not descend to the eldest son alone. By 
other subsequent statutes their provincial immunities were 
still further abridged: but the finishing stroke to their 
dependency was given by the statute 27 Henry VIII. 
c. 26, which at the same time gave the utmost advance- 
ment to their civil prosperity, by admitting them to a 
thorough communication of laws with the subjects of Eng- 
land. Thus were this brave people gradually conquered 
into the enjoyment of true liberty; being insensibly put 
upon the same footing and made fellow-citizens with their 
conquerors. 

It is enacted by 27 Hen. VIII. 1. That the dominions 
of Wales shall be for ever united to the kingdom of Eng- 
land. 2. That all Welshmen born shall have the same 
liberties as other king’s subjects. 3. That lands in Wales 
shall be inheritable according to the English tenures and 
rules of descent. 4. That the laws of England, and no 
other, shall bc used in Wales; besides many other regula- 
tions of the police of this principality. And the 34th and 
35th Hen. VIIL c. 26, confirms the same, adds further regu- 
lations, divides it into twelve shires, and in short reduces it 
to the same order in which it stands at this day; differing 
from the kingdom of England in only a few particulars. See 
ENGLAND. 

WALES, New Sovtu. Under this title are included 
the various British settlements which have been established 
in the island of New Holland. A description of that island 
will be found under the article AusTRALASIA, together with 
ashort account of its first settlement by the British, and of 
the early progress of the colony. We now propose to add 
such further information, and recent statistical details, as 
will exhibit a view of its progressive increase and its pre- 
sent condition ; and to conelude with a short account of the 
other settlements which have arisen on its western and 
southern shores, on Swan River, King George’s Sound, 
and more recently at Port Philip. 

It was after the separation of the United States from this 
country that it was first proposed to establish a colony for 
the reception of convicts from Great Britain on the eastern 
shore of New South Wales ; and in the year 1787 prepara- 
tions were completed for carrying the design into effect. In 
1787 a fleet consisting of eleven sail of ships, including a fri- 
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gate and an armed tender, and having on board 565 male 
and 192 female convicts, with 200 troops, and several of 
their wives and children, set sail from Portsmouth in May ; 
and after a voyage of eight months, in the course of which 
they touched at Teneriffe, Rio Janeiro, and the Cape of 
Good Hope, where they spent a month, they arrived at 
their destination on the 18th, 19th, and 20th of January 1788. 
Captain Arthur Philip of the royal navy was appointed the 
first governor of the colony. Botany Bay, wherc it was pro- 
posed to fix the settlement, was found ill adapted for that pur- 
pose, being exposed to the fury of the east winds, which roll 
a tremendous sea on the beach. 
gible situation, Captain Philip entered the inlet to which 
Cook had given the name of Port Jackson, which he found 
one of the most capacious and safe harbours in the world, 
navigable for vessels of any burden fifteen miles from its en- 
trance, indented with numerous coves, sheltered from every 
wind, and possessing the finest anchorage. Within this 
harbour, on the shores of Sydney Cove, ‘thinly wooded, and 
the haunt of the kangaroo, but now marked out as the ca- 


pital of the future empire, the British ensign was hoisted 


on the 26th of January 1788. They immediately proceed- 
ed to clear the ground, to land the live stock and the stores, 
and to establish the colony, amounting to 1030 souls. In its 
early progress the settlers encountered numerous obstacles, 
which it required extraordinary courage, and persevcrance, 
and untiring industry to overcome. ‘These arose from va- 
rious causes, from the extremely sterile soil around Sydney 
Cove, from which no industry could extract a sufficient 
supply of grain for the wants of the people; from the 
profligate habits of the convicts, which occasioned continual 
disorders among themselves; from their outrages on the 
natives, and the retaliation which these produced. It was 
some years before an adequate supply of provisions for the 
maintenance of the colony could be derived from the un- 
grateful soil. The settlers consequently depended on fo- 
reign supplies, which did not arrive, and they experienced 
the severest privations. The loss of the store-ship the 
Guardian, under the command of Captain Riou, when pro- 
ceeding to their relief with a large supply of provisions and 
stores, was a severe blow to the prosperity of the colony; and 
the general distress was greatly aggravated by the unseason- 
able arrival of a convict ship with 222 female convicts on 
board, thus increasing the number of consumers without any 
addition to the stock of provisions. The consequence was 
a severe scarcity, during which the weekly rations were, in 
April 1790, two and a half pounds of flour, two pounds of 
rice, and two pounds of pork; the governor sharing equally 
with others in the common calamity. Even this allowance, 
barcly sufficient for the wants of nature, could not have been 
afforded if the governor had’ not sent off upwards of 200 
convicts and troops to Norfolk Island, which is about twenty- 
one miles in circumference, with a fertile soil. Here the set- 
tlers, with even smaller allowance than at Sydney, would pro- 
bably have perished, but for an unlooked-for supply from a 
flight of aquatic birds alighting on the island to lay their 
eggs. Owing to the length of their pinions, they take wing 
with difficulty ; and they were so numerous that from 2000 
to 3000 were taken every night, besides an incalcul- 
able quantity of eggs, which was a seasonable supply, and 
saved the lives of this detachment from the main body. 
Every effort was made to obtain supplies from China, India, 
and the Cape of Good Hope. ‘There were not at one pe- 
riod four months’ provisions in the store on the most re- 
duced scale, and several pcrsons had already perished. 
Shortly after, three other vessels arrived with convicts, a large 
number of whom perished of the scurvy during the voyage. 
Forabout three years the settlers werein danger ofstarvation, 


1 Mann’s Present Picture of New South Wales, p. 6, 


In seeking for a more eli-. 


and it was not till June 1790 that relief was afforded, b a 
arrival of three transports from the Cape ; and in the full ¥ 
ing ycar a ship of war arrived at Sydney, conveying ten a 
sels, with 1695 male and 68 female convicts, after leon 198 
on the passage. The arrival of this ficet changed the as. 
pect of affairs, and gave the necessary stimulus to the incl 
dustry of this rising community. Amid the difficulties with 
which the colony had to struggle, its improvement was no. 
altogether neglected. Cultivation was begun, farms wore. 
established at Rose Hill (Paramatta), at other places two. 
towns were commenced, and a few convicts were emanc, 
pated, and obtained grants of land as settlers. | 
Governor Philip embarked for England in December | 
1792, when Lieutenant-governor Grose succeeded to he | 
government. He was succeeded, on the 15th Decemba 
1794, by Captain Paterson; and on the 7th September | 
1795 Governor Hunter arrived, and immediately entered | 
on his important office. From the year 1792 the improve. 
ment of the colony was decisive and rapid. It was in 1799! 
that the first harvest was reaped at Paramatta ; and jn 1793 | 
the settlers were enabled to sell corn to the public stores, | 
which was purchased at a given price. Trade began to 
its appearance ; passage-boats were established between | 
the towns of Sydney and Paramatta, and the settlers visibly | 
increased. The bulls and cows that had been originally 
brought to the new settlement had, by the carelessneg | 
of the keeper, been suffered to stray into the woods, and | 
every subsequent search had proved ineffectual, when a 
fine and numerous herd of wild cattle was at length dis 
covered in the interior of the country, evidently the pro 
geny of the animals which had been so long lost to the 
settlers. At the close of the year 1795, the public| 
and private stock of the colony consisted of 57 horses, 227 | 
head of cattle, 1531 sheep, 1427 goats, 1869 hogs, be 
sides a numerous breed of poultry. The total quantity) 
of land in cultivation amounted to 5419 acres. At this 
period the storehouses were so completely exhausted that, 
on the arrival of Governor Hunter, there were no salt pro 
visions in store; and the scttlement was, as before, reduced 
to rations. The colony was in danger of falling back; and 
it was only the speedy arrival of a store-snip at this critical | 
and distressing moment that saved it from destruction in 
the eighth year of its establishment.! At the commence 
ment of the year 1800, the inhabitants had increased to 
6000. The stock consisted of 203 horses and mares, 10M 
cattle, 1024 sheep, 2182 goats, and 4017 hogs. Thequan-} 
tity of land sown with wheat was 4665 acres, with Indian 
corn 2930 acres, and with barley 82 acres. 
Governor Hunter quitted the colony in the year 1800, 
and was succeeded by Captain King, who had effected the 
settlement on Norfolk Island. His administration lasted} 
six years, and was distinguished by what is termed the } 
“Trish rebellion,” which broke out about the year 180% 
Several hundred convicts attached to the government ¢sla- 
blishment at Castlehill, about twenty miles from Sydney 
struck work and demanded their liberty; having armet, 
themselves with pikes, they prepared for resistance. They 
were however overthrown after a brief contest by the troops 
at Vinegar Hill, a few miles from Paramatta, on the Hawkes 
bury road ; a few were shot by the troops; the leaders were 
apprehended ; three of them were lcd to instant death ; two 
others were executed the following day at Sydney, three | 
others at Castlehill, and the remainder returned quie y (0 | 
their labour. There is no other instance of any insure | 
tion in the colony by the convict population. boul 
A printing-press had been established in the colony # 208 | 
the year 1795, by Governor Hunter, and in Marc 
the Sydney Gazette was published by authority. In 
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caper coin was issued by the government. ‘The eolony 
syst this time governed by general orders issued by the 
~yynment. Captain King does not seem to have been 
sdeaate to the magnitude of the trust committed to him. 
|}jeuitted the eolony in August 1806, and was sueceeded 
py nptain Bligh, who was even less qualified than his pre- 
lgcasor. He had given ominous proofs of his incapaeity 
he he acted as eommander of the Bounty, where by his 
-vranical eonduet he provoked the men to a mutiny; and 
[his election for the delieate task of rearing up this infant 
coluy, by providing for its various interests, fostering the 
nditrious, repressing the unruly, and discouraging and 
recming the profligate, evinced a marked indifferenee to 
; elfare, whieh merits decided condemnation. His ad- 
migtration produeed exactly the eonsequences which might 
hav been expected. So unwarrantable was his tyranny, 
»nwspecially his perseeution of one influential person, not- 
ed ike for his publie spirit and for his private virtues, that 
hetolonists, with all the honest indignation of freemen, de- 
a against his authority ; and being aided by the officers 


andnen of the New South Wales eorps, they deposed him, 
an¢narching up to the government-house, they dragged 
hintrom his eoneealment behind a bed, and carefully pro- 
tecng his person and property, sent him on board a sloop 
of ir, in which he set sail for Europe, after he had been 
poynor for eighteen months. He was succeeded by Ge- 
ne Macquarrie, on the Ist January 1810 ; the government 
halig in the mean time, from 1808 to Deeember 1809, bcen 
su@ssively administered by Lieutenant-colonels John- 
sio:, Foveaux, and Colonel W. Patterson. During the 
[go rnment of General Macquarrie, which lasted for twelve 
yea, the settlement made great progress in wealth and 
imfovement. The population was inereased by the influx 
of wmerous eonviets, and some new settlers; though it 
aot till a later period that the full tide of emigration 
bein to set in towards New Holland. By aid from the 
h treasury, many public buildings were erceted, roads 
wf construeted, and the colonists, eompelled by a season 
ought in 1813, and animated by the spirit of diseovery, 
ma? their way over the barrier of the Blue Mountains, hi- 
thiio deemed impassable. It was in searelhi of new pastur- 
i by following the course of the Grose river, that a 
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aiwas at last found, and aroad commeneecd in the follow- 
| infyear, over this mountain range, whose summits were 
oiidered by the aborigines to be inaccessible, and who 
of declared that there was no pass into the interior.!. One 
erat prineiple of Governor Maequarrie’s administration was 
courage and.bring forward the convict population. It 
his maxim to consider the European life of every con- 
j “as past and forgotten; their arrival on the shores of 
Attralasia as a new era in their existence, in whieh the er- 
fthe past might be entirely redeemed. It was a most 
ershtened and benevolent poliey; and if he erred in earry- 
int into effect with too little diseretion, as was alleged, 
tas the error of a generous mind. Under his rule the 
¢@riets Were patronised ; some were ehosen to be magis- 
ts; he conferred on others eolonial situations of trust, 
alkg with liberal grants of land. But his further endea- 
‘i's to introduce into respeetable society those who had 
1 branded as felons, were opposed by the invineible an- 
tj hies of the European settlers, who, though they agreed 
Mountenaneing and rewarding good eonduet in the eon- 
“Y population, eould not be persuaded that any after-purity 
oe Could thoroughly effaee their original disgraee. To foree 
tln into the soeiety of men of honour and character, was 
tlefore a vain and useless attempt. Sueh an intermixture 
oMasses could only be effeeted by the debasement of Euro- 
Pin inanners, and by lowering the moral tone of soeiety 
™ecolony. Those who have been transported for felony 
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ean hardly ever aspire to the distinetion that belongs only Wales, 


to moral worth. They may and ought to be treated kindly 
and indulgently ; but a eertain degree of disgraee attaches 
to their erimes, from which they eannot be freed; and it 
eould hardly be expeeted that the new settlers would lay 
aside all at onee their European prejudices in New Hol- 
land, and associate on familiar terms with men whose so- 
ciety they would have abhorred in Britain. 

Sir Thomas Brisbane, a man of seienee and t 
ceeded General Macquarrie in 1821. His Sueeessor, Ge- 
neral Darling, also possessed ability, but he was too jea- 
lous of the comments of the press, and involved himself in 
disputes and diffieulties, some arising from his own indis- 
eretion, others from the intemperate violence of his op- 
ponents. The present governor, General Bourke, has en- 
deavoured to steer a middle eourse between these extremes, 
and has eneountered opposition from both parties. 

The British settlements in New South Wales were at 
first along Port Jaekson and the Hawkesbury river. They 
have sinee extended baekward into the eountry, and aeross 
the Blue Mountains, long deemed the barrier of the eolony. 
They are divided into the following nineteen eounties, name- 
ly, Cumberland, Camden, St Vineent, N orthumberland, 
Gloucester, on the sea-eoast ; Durham, Hunter, Cook, West- 
moreland, Argyle, Murray, farther into the interior; and still 
farther westward, Brisbane, Bligh, Philip, Wellington, Rox- 
burgh, Bathurst, Georgiana, King. These nineteen eomprise 
all the eounties that have already been settled. They ex- 
tend along the coast about 250 miles, and into the interior 
180 miles. These nineteen eounties, with the exception of 
Cumberland, Argyle, and Bathurst, have been but very im- 
perfeetly explored. 
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On the sea-eoast, along which the great Southern Ocean General 


rolls its tremendous surge, the eountry is bold and rugged 
and for five or six miles from the eoast it wears in som 
parts a bleak and barren aspeet ; the soil is poor and swampy, 
and elothed with stinted trees. In other parts, however, the 
country on the eoast, as at Illawarra in Camden, a mari- 


time eounty to the north of Cumberland, has a different | 


aspeet ; being, as deseribed by Martin, romantie and beau- 
tiful, adorned with tall ferns, umbrageous cedars, graeeful 
palm trees, with numerous ereeping vines, throwing around 
in wild luxurianee their flowery tassels, here and there 
interspersed with flights of red-erested black eockatoos 
and purple eouries, whieh present to the spectator the 
appearanee of some tropieal region, with the opposite pro- 
perty of a temperate climate. Beyond the girdle of the 
eoast the eountry begins everywhere to improve, extend- 
ing in gentle undulations for ten miles, clothed with stately 
forests, whieh, where cultivation has made progress, are 
diversified with farms and tenements, and interseeted by 
broad and exeellent turnpike roads. The forest is extremely 
thiek, but there is little orno underwood. A poor kind of 
grass, whieh is too effectually sheltered from the rays of the 
sun to be possessed of any nutritive qualities, shoots up at 
intervals. This deseription of eountry, with few exeeptions, 
forms another girdle of about ten miles in breadth, so that, 
generally speaking, the eolony, for about sixteen miles into 
the interior, possesses a soil by no means fertile, but requir- 
ing both skill and industry to render it produetive. At the 
distanee however of twenty or twenty-five miles from the 
eoast, the eountry begins greatly to improve. 

To the northward, in about 28° south latitude, and se- 
venty-seven miles from the settlement on Brisbane river, 
the eountry stretehes out into vast plains, with rising downs, 
at an elevation of about 1800 feet above the level of the sea. 
They consist of a rieh blaek and dry soil, timbered, and 
eovered with the most luxuriant herbage, interspersed here 
and there with valleys, open woodlands, and forests. The 
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Wales, height of the ground tempers the climate, which is genial 
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and salubrious. Between the parallels of 34° and 27°, there 
is a vast area of depressed country, the course of the rivers 
being to north-north-west and north-west; which agrees 
with the opinion and the report of the natives, that there 
is a great lake in the interior, discharging its waters on 
the north-west coast. To the west and south-west of 
Sydney, the plains extend for 130 miles, destitute of trees, 
and not having a greater elevation of surface than 250 feet 
above the level of the sea. ‘To the southward of the colo- 
ny there are also vast plains, discovered in 1823, and called 
the Brisbane Downs. These fine pasture-lands extend up- 
wards of forty miles south of the parallel of 36° 15’, which 
is their southern limit. They are enclosed on the east by 
the coast-range of hills, and on the west, towards the in- 
terior, by the lofty chain of the Australian Alps, known by 
the name of the Warragong chain, whose peaks are covered 
with snow all the year round. The table-land thus enclosed 
by mountains cannot be less than 2000 feet above the level 
of the sea; and possessing abundant pasturage, and a tem- 
perate climate, it affords an unlimited scope to the breed 
of fine-woolled sheep.! 

To the westward of that portion of the country that has 
been settled or explored, various ranges of mountains are 
visible, down whose western declivities the streams descend, 
and afterwards taking a southerly course, fall into the ocean 
on the southern shore. ‘The first discoveries of travellers 
in this direction were extremely imperfect. The Lachlan and 
the Macquarrie, both rising on the western side of the Blue 
Mountains, were, the first in 1817, and the latter in !818, 
traced by Mr Oxley, the surveyor-general of the colony, to 
what he considered a swamp, spreading far and wide over 
a flat, where there was no outlet for the collected waters, 
and the whole country beyond he concluded to be an un- 
inhabitable marsh. But in 1824, a journey westward was 
undertaken by Messrs Howell and Hume, which terminated 
in the discovery of several large rivers, the tributaries of 
another larger river, the Morrumbidgee, flowing in a di- 
rection nearly west. In 1830, Captain Sturt embarked on 
this river, which had been named after himself by Hume, 
and which he named the Murray, and descending the 
swelling stream, found that it joined the Murray river, 
which has its estuary by the shallow lake of Alexandrina 
in Encounter Bay, on the southern coast. In 1831 Major 
Mitchell, on the report of a bush-ranger, of a river which 
he had followed in a north-western direction from Liver- 
pool Plains to the sea-coast, being sent by the governor on 
an expedition westward from that point, discovered a 
fresh-water river, the Karaula or Darling, in latitude 29°, 
flowing first westward and afterwards in a southern direc- 
tion, and joining, along with the Morrumbidgee, the Murray 
river in Encounter Bay. As the structure of the country 
is gradually brought to light by these discoveries, we ob- 
serve the broken fragments of its geography gradually 
pieced together, and at last united into one great whole. 
Mr Oxley traced the course of the Lachlan and Macquar- 
rie westward a certain length. Other streams that take 
their rise north of the colony, namely, the Peel and the 
Namoy rivers, which flow down the western declivity of 
the coast-range, with a westerly or southerly course, were 
also traced a certain distance, and were then lost. The 
descent of the Morrumbidgee, and finally of the Murray, 
by Captain Sturt, was a valuable discovery, as it threw 
light on the interior structure of the country, and afford- 
ed data for geographical inferences of great importance ; 
and, finally, the journey of Major Mitchell, in which he 
discovered the great stream of the Darling running almost 
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southward, converted inference into fact, and would « 
to point out the river Murray in Encounter Bay 
centre to which, from the nature of the ground all the 
waters flow that rise in the great basin formed by the me 
range or the Blue Mountains on the east, and tanh | 
north by the Australian Alps, or Warragong range, and j j 
terior mountains not yet discovered, on the west ; ae ~ 
the Peel, the Namoy, the Macquarrie, 
Darling, with the Oxley, the Hume, 
which descend westward from the Warragong chain, wha | 
ever might be the direction of their upper streams, nat 
finally terminate in the common embouchure at Encounter. 
Bay. | 

This hypothesis, however, though it seems plausible, isno, | | 
quite certain, and it is open in some points to objection | 
From the direction of the river Darling, which was disc. 
vered by Captain Sturt in 1829, and traced for forty M4 
through a level country to the south-west as far as 30° ig | 
south latitude, 144° 50’ east longitude, it would seem to} oy 
have no other outlet but in the Murray in Encounter Bay; | 
and the fact of a large river falling into the Murray frig - 
the south, exactly the course the Darling would take in its | 
progress to the sea, appears a further confirmation of this | 
conjecture. Between the point however to which the Dar. | 
ling has been traced by Captain Sturt in its upper coune, | 
and that portion of the river which has been explored by | 
the same traveller, there are 400 miles of unknown com. 
try. But the greatest objection is, that the Darling Was, 
found by Captain Sturt to be perfectly salt, especially asit | 
was farther traced; while the river that he found to fill 
into the Murray was quite sweet to the taste. This fact 
seems sufficient to disprove the identity of the two rivers 
though it seems certain that the Darling river must find | 
its way to the southern shore; on which, however, though 


it has been carefully explored, no large river has been 
found, except where the Murray joins the sea at Encounter | 
Bay. “A 

The valley which is watered by these streams, is of 
great extent: . Its declivities, according to the course of the | 


streams, is to the south ; and it is diversified throughout by } 
ridges of mountains, diverging westward, some of them of} 
great height. All this extensive country southward from’} 
the river Murray to the coast, Major Mitchell denominatet, | 
from its agreeable aspect and its fertility, Australia Felix, | 
It is well watered ; and the Snowy Mountains not only | 
temper the climate, but they afford a supply of moisture } 
throughout the summer to the large rivers to which they | 
give birth; while the great Southern Oofan on three sides | 
throws up clouds of moisture, which descend in abundant | 


rains. Extensive downs occur, which are covered with the 


; 
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Macedon Major Mitchell says he reconnoitred Port Philip | 
at the distance of sixty miles. “ In this region,” he ads, 
“ the party crossed ranges of granite, others of trap-rock, | 
the woods forming open forests, which only partially cover’ 
ed the country. This, even in its present state, seem | 
nearly all available for the purposes of agriculture and a 
grazing; and being almost without any aboriginal inhabi- | 
tants, it is consequently in the best state for the reception | 
of British emigrants.”? 

The Blue Mountains, which run along the shore of New | 
Holland at the distance of from thirty to ninety miles, a2 
rise to a perpendicular elevation of from 3000 to 4000 feet, | 
and farther south the Warragong range, oF a ! 
Alps, which are covered with perpetual snow, and extend | 
without interruption to Wilson’s Promontory, the southern 
extremity of New Holland, form each, in the country which © 
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ewccupy, the dividing ridge between the rivers which 
loweastward to the ocean, and those which, with a west- 
‘and afterwards a southerly course, and a larger and 
rorer stream, terminate in the Southern Ocean, chiefly 
e Murray river, at Encounter Bay. To the first 
jasibelongs the Hawkesbury, which is a continuation of 
e yepean river, after the junction of the latter with a 
onverable stream called the Grose, and issues from a re- 
saruble cleft in the Blue Mountains, in the vicinity of the 
ywiof Richmond, about forty miles from Sydney. It is 
t) overflow its banks, from the sudden swelling of the 
noitain torrents by which it is fed; and in one instance 
osenear the town of Windsor, ninety-seven feet above its 
rdary level. It falls into Broken Bay, fourteen miles 
» te north of Port Jackson, where it forms an excellent 
aryur. Hunter’s river, about seventy miles to the north 
}rt Jackson, falls into the sea at the harbour of New- 
st. It is sufficiently safe and capacious for vessels of 
O0ions burden, and navigable for small craft of thirty or 
i burden for fifty miles above Newcastle. Man- 
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ingeiver, still farther to the north, enters the sea by se- 
er) mouths, in about latitude 31° 25’ south. Hastings 
ivéenters the sea at the large harbour of Port Macquar- 
ie, 20 miles north-east of Port Jackson; it rises in south 
atitde 334°, and 150° east longitude. Brisbane river 
allinto Moreton Bay, in latitude 27° 1’ south, longitude 
59126’ east. It was discovered in 1823. Its source is in 
eountain ranges to the north, and its course is through 


allis of 27° and 334°, and of which the course has been 
radd for about forty miles through a level country, and 
s spposed, as already stated, to be the same river which 
nis its waters with the Murray and Morrumbidgee, 
ne southern coast, though this is not certain. The 
uarrie river has likewise its origin in the torrents 
hn descend the western ridges of the mountains. It has 
ding course to the north-west, in some places deep, 
ral, and navigable for large boats, in others rapid, and 
bsucted by falls. It was seen by Mr Oxley to expand 
bvethe adjacent country, which had the appearance of a 
eaut which was found in 1829, by Captain Sturt, after 
years drought, to be converted into a vast expanse of 
il. Its termination has not been distinctly traced, 
is supposed to be a tributary of the Darling. There- 
arelumerous streams which rise in the northern mountains, 
rhich all terminate, as is most probable, in the main 
, whether of the Darling or any other river which 
coveys the waters of this valley to their termination in 
Erhunter Bay. The Lachlan river has its origin on the 
bowers of Argyle county, between 34° and 35° of south 
atide. Like the Macquarrie, it loses itself in a marsh, 
which it emerges to join the Morrumbidgee in 34$° 
sow latitude. The Morrumbidgee river has its origin in 
arragong range, 200 miles south-west of Sydney, in 
de 35° south, and about eighty milcs from the eastern 
It pursues a westerly course, and joins the Murray 
|itude 34° 15! south, and longitude 141° cast, after pur- 
Suby a tortuous course of 800 or 1000 miles. The Mur- 
rayis the central channel through which are conveyed 
10 1e ocean all the various streams which descend the 
idern declivity of the great chain of mountains that runs 
ales the coast. It has not been traced to its source, but 
ves as already stated, another river, supposed to be 
arling, and a second considerable stream which enters 
ft bank from the south-east. Mr Cunningham is of 
on that it is formed by the Hume and the Ovens 
ms, which take their rise in the Warragong Moun- 
tal’, and flow west. 
ev Holland being situated in the southern hemisphere, 
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its seasons are exactly the reverse of those in Britain. 
July is the middle of winter, and January of summer. The 
festivities of Christmas and of the new year are celebrated 
here, not, as in the old country, with doors and windows 
shut, alld a cheerful fire to dispel the winter cold, but amid 
the oppression and heat of summer, with doors and windows 
thrown open to invite the refreshing breeze. We no longer 
hear in this Australian climate of the “ gentle south wind,” 
nor of “rude Boreas, blustering railer.’ The north is 
here the region of heat, us the south is of cold. Every 
thing is changed. Nature no longer wears a European 
dress, and poetry must conform and reverse its images. The 
summer extends from the Ist of December to the Ist of 
March. The mean heat during the three months of De- 
cember, January, and February, is about 80° at noon. This 
great heat is tempered along the sea-coast by a regular sea- 
breeze, that sets in regularly about nine o’clock in the 
morning, and blows with considerable force till about six or 
seven o’clock in the evening, when it is succeeded by a land- 
breeze from the mountains, which varies from west-south- 
west to west. In very hot days the breeze often veers round 
to the north, and blows a gale. The hot winds to which the 
country is exposed, especially in the interior, three or four 
times every summer, blow from the north-west, like a cur- 
rent of air issuing from a heated furnace, raising the ther- 
mometer to 100° in the shade, and to 125° when exposed 
to their influence. They imbibe their heat from the tro- 
pical regions of the north, which they traverse, and which, 
like certain portions of Africa, are probably arid deserts. 
They are generally succeeded by a cold southerly squall, 
and by a thunder-storm and rain, which cools theair. The 
spring months are September, October, and November. In 
the beginning of September the nights are cold, but the days 
clear and pleasant. The thermometer varies from 60° to 
70° towards the end of the month; and light showers oc- 
casionally prevail, with thunder and lightning. The days 
become gradually warmer, and in October the hot and 
blighting winds from the north begin to be apprehended. 
The three autumn months are March, April, and May. 
The first is rainy, and more fertile in floods than any other 
in the year. Towards the end of April the weather be- 
comcs perfectly clear and serene. The thermometer varies 
from 72° at noon to 60°, and in the mornings is as low as 
52°. During May the thermometer varies from 50° at sun- 
rise to 60° at noon, with a perfectly cloudless sky. During 
the three winter months of June, July, and August, the 
mornings and evenings are cold; hoar frosts are frequent, 
and become more severe in advancing into the interior. At 
Sydney the thermometer is rarely below 40°; at Paramatta 
it is frequently as low as 27° in the course of the winter. 
As the land rises from the ocean, the temperature declines. 
The winter at Bathurst, where snow falls in its season, is 
much colder than on the sea-shore. On the loftiest hills 
heavy falls of snow take place during the winter, and it re- 
mains for many days on their summits ; and some high ranges 
penetrate the level of perpetual snow. In the valleys how- 
ever the snow does not lie. The greatest defect in the 
climate is the prevalence of periodical droughts, during 
which the vegetation is parched for want of moisture, a 
general failure of the crops follows, and numbers of the 
cattle perish. Although in general a large quantity of rain 
falls throughout the year, yet the colony has hitherto been 
subject to severe drought every twelve ycars. A drought 
took place in 1826, which continued to 1829; and more re- 
cently, in 1839, another severe drought took place, which 
occasioned general distress in the colony. The climate is 
however on the whole highly salubrious and agreeable. 
Out of a community of 1200 persons, it has been known 
that only five or six have been sick at atime; and at some 
of the military stations, seven years have elapsed without 
the loss of a man. 
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Wheat, maize, barley, oats, and rye arc all grown in the 
colony of New Holland; but the two former are most cul- 
tivated. ‘The heat at Sydney appears to be too great for 


Vegetable the common specics of barley and oats, though 


produce. 


Animals. 


ey are 
produced of a tolerable quality on the poorer ia What 
is called the Siberian wheat arrives at very great perfec- 
tion, and is greatly superior to the common species of 
barley; but being only used in the breweries, the de- 
mand is limited. The Indian corn, or maize, is of more 
general use, being much better adapted for the food of 
horses, oxen, pigs, and poultry. The produce is also much 
more abundant than that of barlcy and oats; and it has 
this additional recommendation to the settler, that it may 
be planted two months later than any other grain. The 
best months for sowing wheat are April, May, and June, 
though it may be sown from February to July, and even 
so late as August if that month happens to be moist. Oats 
and barley may be best sown in June, though they may be 
sown in the middle of August with a fair prospect of a 
crop. Indian corn may be planted from the end of Sep- 
tember to the middle of December; but the best month 
is October. The whcat harvest generally commences 
partially about the middle of November, and is gene- 
rally over by Christmas. The maize is not ripe till the 
end of March, and the gathering is not complete till the 
end of May. The culinary vegetables in Australia are 
numerous, and they thrive admirably in the climate. Po- 
tatoes, cabbages, carrots, parsnips, turnips, pease, beans, 
cauliflowers, lettuces, cucumbers, and in fact every species 
ef vegetable known in this country, are produced in the 
colony. Many of them attain to greatcr perfection than 
in Europe, as the cauliflower and the brocoli, and the dif- 
fercnt varieties of the pea; and a few also degenerate, as 
the bean, for which the climate appears too hot, and the 
potato, which is not nearly of so good a quality as in this 
country. The colony is justly famed for the goodness and 
variety of its fruits. Peaches, apricots, nectarincs, oranges, 
grapes, pears, plums, figs, pomegranates, raspberries, straw- 
berries, and melons of all sorts, attain the highest degree of 
maturity in the open air; and even the pine-apple may be 
produced in a common hot-honse. The climate at Sydncy 
is not however so congenial to the fruits of the northern 
climate, as the apple, the pear, the currant, the goose- 
berry, and the cherry, which, though they are produced, 
do not equal in flavour those produced in this country. To 
the westward of the Blue Mountains, where the climate is 
colder, they attain to the same perfection as in Europe. 
Grapes of the finest quality are produced in New Hol- 
Jand; and some not wholly unsuccessful attempts have been 
made to manufacture wine, which might in time become a 
valuable export, and staple of commerce. Oranges, lemons, 
citrons, guavas, and other fruits, are so abundant that during 
part of the year swine are fed on peaches and apricots. 
The animal kingdom in New Holland is extremely curi- 
ous and interesting. ‘There are no large animals, such as 
elephants, lions, tigers, &c.; and there are few varictics. 
But the animals of New Holland are peculiar to the coun- 
try, and are not found in any other quarter of the globe. 
The most remarkable animal found here is the kangaroo, of 
which there are very many varictics, from the kangaroo-rat 
to the forestcr, which stands from four to five fect high. 
The kangaroo, from its peculiar structure, the fore legs 
being so much shorter than those behind, does not run; 
but it advances by springs or bounds, the length of which 
is sometimes prodigious, exceeding twenty paces ; at which 
rate they will proceed for some time, and outstrip the fleet- 
est greyhounds. The abdominal pouch which this animal 
possesses, and into which, as in a burrow or nest, the mother 
“shelters her helpless young, letting them out by day to 
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grazc on the tender herbage, or carefully conyeyj; 
across rivers and through forests when pursued by ~ 
until they are able to provide for their own sustenance 
safety, is extremely curious. The kangaroo is very ti 
and it is only when it is hard pressed that it turns upon the | 
hunters, when it will set its back against a tree, and boldly | 
awaiting the dogs, will rip them up with its hard claws, or 
will give them such a hug with its fore-arms as tg Case | 
the blood to gush from the hounds’ nostrils ; and sometime | 
taking to the water, it will drown every dog that a | 
near it. ‘These animals are fast disappearing before the | 
progress of civilization; and it is a saying of the abor. | 
gines, “ where white men sit down, kangaroo go away." | 
The opossum tribe are very numerous, and resemble thowe | 
foundin America. They take up their residence in the hol. | | 
lows of decayed trees, from which they are chased by the ' 
natives. The hyena opossum, or tiger, is very destructive 
among flocks. He sometimes measures six feet from : 
snout to the tail. He has a mouth like the wolf, with lars. _ 
jaws opening almost to the ears. The female convient | 
young ina pouch, like most of the other quadrupeds in | 
the country. The native dog, which, next to the kangaroo 
and the opossum, is the animal most frequently met with, | 
resembles the Indian jackal. It is about two anda half | 
feet long, two feet high, with a head like a fox, and erect | 
ears, and is of a reddish-brown colour. It preys on the | 
sheep and poultry, making great havock among them; and | 
is hunted without mercy by the settlers, who are fast extir- 
pating the breed. The wombat is a kind of badger, weigh- 
ing forty pounds; is good eating, and is in consequence 
quickly disappearing, as is also a species of sloth. The | 
porcupine ant-eater is a small animal. A specimen men- 
tioned by Mr Martin measured from the snout thirteen | 
inches, the quills two inches long. It preys upon ant. | 
eggs. There are varicties of the flying squirrel, fox, and | 
mouse. The platypus is a singular animal, which it is dif- | 
ficult to know whether to class as a beast or as a bird. | 
It has four legs like a quadruped, and a bill like a duck, | 
and according to general belief lays eggs and suckles its | 
young. Itis about fourteen inches in length, and resem- 
bles an otter, though inferior in size ; is covered with a ver | 
thick, soft, and beaver-like fur. It has a small flat head, and |] 
short legs terminating in a broad web. It has five claws; 
and in the male there is a perforated spur, through which is 
discharged a poisonous secretion. Of the domestic ani- | 
mals, there are those that arc common in Britain, from } 
whieh they have been imported. The breed of horses has | 
been greatly improved, and is now excellent, insomuch that |} 
they arc exported to India for the purpose of supplying | 
the East India Company’s cavalry and artillery. The 
horncd cattle are in many instances of a gigantic size; and | 
in this congenial climate and abundant pasture the sheep | 
have an improved fleece, and are of a delicious flavour 
Swine are abundant; goats are not numerous; and asses 
and mules are seldom reared, though a fine breed of the for- i 
mer has becn introduced from South America. The camel | 
would be a valuable addition to the domestic animals, & | 
by his patience of thirst and fatigue he would be admirably | 
fitted for long journeys in the interior of the country. | 
‘The ornithology of New South Wales is rich and vatk | 
ous. The birds are numerous, and many of them of the | 
most beautiful plumage. The emu, or cassowary, 1s One" | 
the most remarkable of the feathered race, both for its | 
great sizc, being six feet in height, and for its singular ae | 
perties. Its covering is more like hair than ng ae | 
cannot fly, and being thus confined to the earth, has ht 4 
of the character of birds. It is wonderfully fleet, we I 
ping the swiftest dog, and kicking with such violence aa 
break a man’s leg. It is easily tamed, and becomes la | 
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abate It is, like all the other wild creatures, fast disap- 
ging before the progress of cultivation. The “ gigantic 
| crue,” or “ native companion, ’ is a stately bird, about six 
/ with a reddish tinge on the 


mt brilliant plurnage. 
tited, and taught to imitate sounds. Some of them are 
of milk-white ; others black, richly variegated on the tail 
wi red, and adorned with superb erests. The Jories, 
gyn, red, crimson, and purple, are in great variety ; and 
tle are numerous birds not yet deseribed by naturalists. 
‘IT: spotted grosbeak is of a light slate colour above, bill 
ay tail deep crimson, throat black, and the sides are marked 
wh snow-spots on the dark ground. The rifle-bird is 
nitly the size of a jay, its bill long and siekle-shaped, and 
cour arich dark green, like velvet. The ring oriole is of 
aiden yellow and the deepest black, the feathers on the 
hd resembling the softest velvet. The doves, in variety 
a beauty of plumage, surpass those in any other part of the 
wld. The spur-winged plover is noted for a large spur 
wn the shoulder of each wing, with which it fights fiercely. 
sre are two kinds of pheasants, and three of magpies. 
= common crow and the swallow are everywhere to be 
féad ; also the Australian sparrow, with varied plumage, in 
ch a scarlet tinge is intermixed; the butcher-bird, or 
leghing gackass, whieh destroys snakes and other reptiles, 
stalled from the resemblance of its note to a eoarse and 
lterous laugh; the coach-whip, a small bird, whose 
resembles the eraek of a short whip. Snipes, quails, 
z-fishers, and coots are abundant; also honey-suckers, 
widpeckers, toucans, fly-eatehers, warblers, cuekoos, and 
ious species of small birds. Here are likewise to be 
find the peliean, penguin, goose, duck, teal, widgeon, fri- 
e-bird, noddy, peterel, gull, and other sea-birds.! 
‘nsects are numerous, and of every variety. Locusts 
common in some parts of the eolony. ‘The butterflies 
neither abundant nor beautiful. Of bees there are 
tee kinds, all without stings. The flies are a great nui- 
ce in summer, partieularly one speeies, which taints and 
irefies every thing it touches. ‘lhe mosquitoes are dis- 
aearing with the progress of civilization. The spiders 
very large ; and caterpillars, at intervals of several years, 
sim in incredible numbers, blighting in a few hours the 
fitst fields of wheat. Measures have been taken to stop 
t) ravages of this mischievous creature. Whence they 
ae in sueh myriads, and almost in a single night, is un- 
wn, 
eptiles are not at all in such numbers as they are 
lzeneral in marshy eountries. There are several varie- 
ts of the snake, some of them poisonous, namely, the 
f adder, which resembles the puff adder of America. 
lis thick, short, swelling out in the middle, with a flat 
Ind, and a eleft tail whieh opens and shuts like a for- 
Gis; its back is beautifully variegated with rows of red and 
Vite specks; and when irritated it seizes a stick as tena- 
Cusly as a eur dog. The diamond snake, which grows 
‘the length of twelve or fifteen feet, is not poisonous. 
ere is a small hazel-coloured snake, with two little flaps 
lits sides like fins; it darts along with great rapidity, 
Is termed the winged snake. Mr Martin saw a ser- 
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pent at Paramatta, resembling the boa eonstrietor, fourteen Wales, 


feet long; its coat of a bright hue, but changing as the 
animal beeame irritated. Several water-snakes have been 
found, and at a considerable distance from the land. Scor- 
pions, centipedes, tarantulas, and frogs are found. Lizards 
are numerous, but without the varied hues of those in the 
east. ‘The guana is also found, of a dirty brown eolour, and 
about four feet in length. 

Fish are plentiful along the coasts; but they are not so 
plentiful in the rivers, especially in those in the eastern de- 
elivity of the Blue Mountains, owing to the rapidity of the 
eurrents. The fish called the cod-fish, though not the 
same as that known in Europe, is taken in the fresh-water 
rivers west of the Blue Mountains, in great quantities, 
of a large size, some weighing seventy pounds, and thirty 
pounds being very common. They are of a fine flavour ; 
as are also the eels, which are caught of the weight of twelve 
or even twenty pounds. Pereh, covered with scales and 
prickly fins, abound in the rivers on the eastern coast. In 
flavour and juiciness they resemble a sole. There are many 
varieties of other fish, with which the markets are well sup- 
plied; and of late sharks have been cauglit in Sydney 
Cove. Shell-fish are abundant. Fresh-water mussels have 
been found at Bathurst six inches long and three and a half 
broad, and shrimps are in great numbers. Oysters are 
found in great abundance around the Australian shores; 
every roek is covered with them; and though generally 
smiall, they are of a delicate flavour. 


New 
South. 
— 


The country of New South Wales having been hitherto Minerals. 


but imperfeetly explorcd, its geology cannot be fully known. 
The line of coast, where the naturc of the eountry has been 
chiefly aseertained, presents in its general aspect bold 
perpendicular eliffs of sandstone lying in horizontal strata, 
and interrupted oceasionally by sandy beaches, behind 
whieh the eountry is low and flat. From the sea-coast to 
the river Nepean on the west, the sandstone scems to spread 
like a level platform; and although the country rises into 
hills and ridges, these seem to consist of a mass of clay, 
worn into inequalities on the surface by the aetion of the 
water, whieh accounts for the singular fact that the tops of 
the hills, whieh contain most of the original clay, are gene- 
rally more fertile than the valleys, unless they contain allu- 
vial deposits. Westward, or beyond Nepean river, the 
sandstone strata are forced upwards, and extend from north 
to south, forming the lofty ridge of the Blue Mountains. 
Towards the south the sandstone gives plaee in many parts 
to whinstone. On advancing farther to the south and west, 
granite and limestone are abundant, perforated in all di- 
reetions with extensive subterraneous eaverns, exactly rc- 
sembling, in stalactitie decoration, those found in Europe and 
Ameriea. To the north-westward of Sydney occurs a fine 
limestone formation, which passes in some parts into a 
beautiful close-grained marble, affording materials to seve- 
ral skilful artisans in Sydney. In several! other places other 
varieties of minerals are to be found. Hunter’s river flows 
for a eonsiderable distance over rocks of jasper, and beau- 
tiful agates, opal, and chalcedony; while innumerable pe- 
trifaetions are found on its banks. Cornelian and agate 
have been found near the burning mountain of Wingen ; 
some of the speeimens crested with copper, and others pre- 
senting a beautiful auriferous appearance. For a more 
particular aeeount of the mineralogy of New South Wales, 
the reader is referred to the work of Mr Montgomery Mar- 
tin, which abounds in the most important information. 
We may add, however, respeeting the coal formation, that 
this valuable mineral is found in several districts, espeei- 
ally in the eountry to the south of Hunter’s river, about 
sixty miles north of Port Jackson, which is an extensive 


cane apg 


! See History of Australasia, by Montgomery Martin, chap. iv. 


718 


Wales, 
New 
South. 


Population. 


WALES, NEW SOUTH. 


coal-field. In this district is situated the town of New- 
castle, so called from the produce in its neighbourhood. 
This district was originally the place of transportation for 
the most incorrigible class of offenders from Port Jack- 
son, who are worked in chains from sunrise to sunset, in 
burning lime and in procuring coals and timber. In con- 
sequence of the fertility of the soil and the extent of water- 
communication, Hunter’s river being navigable for 200 
miles with boats, numerous emigrants reside in good farms 
along the shores of the river, and the country resembles the 
richest pastoral scenery in Devonshire. 

An account of the aborigines of New South Wales will 
be found under the article AustrAuasia. That they will in 
the end gradually disappear, is no longer doubtful. In new 
settlements of the Europeans, they generally perish in the 
conflicts which take place between them and the intrud- 
ers; but in New South Wales this enmity has subsided, 
and the most humane attempts have been mafe to reclaim 
them from their savage state. These efforts, however 
laudable, have been vain. Where the experiment has been 
tried under the most favourable circumstances, and they 


PERSONS ON THE ESTABLISHMENT. 


have been provided with every comfort, th 
ably relapsed into their primitive barbarity 
respect New Holland will afford no exception to the 
experience, that as the civilized inhabitants increli tage : 
vage race invariably disappears. The British colony wa 
it was first established in Sydney, consisted of 1030 nd 
duals, 700 of whom were convicts; and notwithstandin n 
discouragement of emigration by some of the aiietan | 
the population, owing to the fineness of the climate Aire: | 
number of convicts sent out, rapidly increased. A cen 
has been taken at four different times, and the following ; 
the result : = 


ey have invarie 
3 $0 that in this 


eg a ale aa ay ei hl CO eee Seer ee beseses 8,293 
TOBY... esevaseegs og 
1828... ... ..is.+seteu ar eenaeh-to nn 
1838.......Juo.ayrecss-deenssenan 


The following is a more particular account and classif. 
cation of the inhabitants in the colony of New South 
Wales, according to a census taken on the 2d September | 
1836. | 


RELIGION. 
MALES. FEMALES. 
COUNTIES. Free. General 
Total. 
Pegi s aoe, Convict. Thtal, Rai en Convict.| Total. — Pa | Pa. 
Years Years Years Years , boa 
of Age. | of Age. of Age, } of Age. 
AT 1G ence so stew ainicny 668 155 1,106 1,929 276 176 1,618 783 | 13| 3 
Bathurst sscssusceesese 437 128 804 1,369 152 110 1,243 485, fee 
Bligh asap uses sesie eles 112 13 219 344 17 14 273 103 ie 
ISTISUARE .c. cats sescceses 220 51 974 1,245 81 36 1,004 373) eee 
CamiGeniees, wiles dodees 905 ; 301 1,168 2,374 454 | 276 2,158 982; 18) 3 
MOOG LD: Seva cres venereal 678 | 306 366 1,350 377 | 298 1,517 534 /...] 1 
Cumberland............ 12,724 | 4,810 7,254 | 24,788 8,454 | 4,730 29,090 | 10,270 | 371} 63 
Durham seeps sa oeneteaisceiee 740 | 204 1,749 2,693 287 174 2,300 904 | 4]... 
Georgiana...... Wiese nate 192 50 * 227 469 65 36 339 234] 2 
Gloucester.......... 138 60 520 718 79 53 628 2929 a a 
Hunter .......ccsssvees 258 99 225 582 119 92 630 175 2) I 
King....... ajssin'doviedediee 194 35 207 436 61 38 327 O07 Weer tee 
Macquarrie.........0.. 174 49g 875 1,098 91 50 898 376 | 24) 2 
Ol, ee 531 82 853 | 1,466 163 | 87 1,089 630 | 8) | 
Northumberland...... 1,361 | 466] 1,780| 3,607 704 | 507 3,601 | 1,398 | 11] 6) 
RUHID sarath essen aeress at 54 5 169 228 12 6 147 100 wall 
Roxburgh Melaiele owen sation 595 142 891 1,628 212 100 1,415 561; 3| 1 
St Vincent ......:0004. 150 21 341 512 44 25 430 162 ee |e 
Wiellingtomics...sc0siss 163 19 283 465 38 22 357 172-9 yee 
Westmoreland. ....... 182 37 260 479 60 32 393 V5 el ee 
ithout the boun- 
ine 1,256 | 103! 1,300] 2,659 190 | 104 1,784 | 1,164] 2 
Road & ironed gangs 19 3 2,190 Don 1,394 829 | 7| 
Penal settlements... 17 17 1,493 1,527 926 697 | 9) 
Colonial vessels at sea 1,175 a ee 1,175 850 B25 | ove | om 
Port ‘Bhiligciesss..a: 178 8 210 14 | ose | ove 
Total..........., 23,121 | 7,164 | 25,254 | 55,539 | 11,973 | 7,007 | 2,577 | 21,557 | 77,096 


The total number of white inhabitants now in the colony 
is estimated at upwards of 100,000, of whom 25,000 are 
convicts, the residue of upwards of 90,000 who have been 
transported to the settlement since 1788. The population 
is divided into three classes: 1. the free settlers who have 
arrived in the colony, and their descendants; 2. those 
who have served their legal term, or who are free by par- 
don, the reward of good behaviour, and their descendants ; 
and, 3. the convicts who are stillin bondage. The convicts, 
when they arrive in New Holland, are conveyed, the male 
and the female prisoners,. to different stations or barracks, 
which are surrounded by a high wall, and guarded by sol- 
diers and several constables. The convicts are assigned as 
agricultural, manufacturing, or domestic labourers, to far- 


mers and townspeople, who, in return for their services, af | 
bound to provide them with food and clothing. Upwat 

of three fifths of all the prisoners in the colony are provid. 
ed for in this manner. After serving a certain time WI 
an unblemished character, the convict is entitled 
“ticket of leave,” which makes him free within the district 
over which it extends ; and if he does not forfeit this ticket . 
by any crime for a certain number of years, he 1s ene . 
titled to a conditional pardon, which makes him free with 

in the precincts of the colony. And this system Ai ge 
by experience to be attended with the most beneficia ‘A 

sults. “ On every side,” says Montgomery Martin, a if 
account of this colony, “ the traveller witnesses Prost 

an industrious and prosperous community ; he beholds ships 


itled toa | 


| y aJOUSES, steam-engines, farms, &e., the owners of which 
| wer transported from their natal soil, and who, after having 

paithe penalty demanded by the laws, have commenced 
, nw life, setting an example of honesty, morality, and en- 
i terpse to those from whose abject condition they have 
| emeged, and who are thus strongly urged to imitate their 
1 exarple.” The second class consists of those who have 
WW bee-once prisoners, and are now free. They are termed 
mecipists, and by their industry are possessed of great 
| weeh in land, houses, ships, and merchandise ; and many 
jof em are remarkable for probity, benevolence, and 
the enterprising spirit. The next and highest class 
lconsts of emigrants from Europe, either farmers, shop- 
1 keers, merchants, or government officers and function- 
darie Someindividuals of this class refuse to associate in 
| privte with those who have been once convicted, though 
\ the! be now free; and hence has arisen in the colony 
\thelistinction of the two opposite and hostile classes 
lof iclusionests on the one hand, and emancipists on the 


hen the colony of New South Wales was first esta- 
| plied, the whole powers of the government necessarily 
‘cered in the governor alone. In 1824,a council was ap- 
| poied to aid and to control him in the exercise of his 
| autvrity. Several alterations have since taken place, and 
| thelupreme authority is now vested, |. in the governor ; 
/2. | an executive council, which consists of the colonial 
1} secitary and treasurer, the bishop, and lieutenant-gover- 
| nouwhich office has been recently abolished ; and, 3. in a 
) legiative council, consisting of the members of the exe- 
‘| cube council, with the addition of the chief justice, the at- 
| toriy-general, the chief officer of the customs, the audi- 
i) torfeneral, and seven individuals in the colony who are 
| apjinted by the crown for life. The legislative power is 
| ved in the governor and in this legislative council, two 

his of which must concur before any law can be passed. 
Tli governor has the initiative of all laws, though any 
| meiber of the council may request the governor to intro- 
{du a bill for the consideration of the council. If the go- 
eivr decline, he must lay his reasons in writing, together 
, 1; copy of the bill, before the council; and any mem- 
| bellisapproving of such refusal, may enter on the minutes 
| ro of his disapprobation. Every bill passed by 
+ thesouncil must be transmitted to the supreme court to 
| behrolled, when, if the judges represent that it is repug- 
nai to the act 9 Geo. IV., or to the charter, or letters pa- 
| tev or orders in council, or to the laws of England, it is 
agin brought under the consideration of the council, and 
| # ain passed, proceeds into operation until the pleasure 
ofr majesty be known. For the sole administration of 

| thaws there is a supreme court, over which preside a 
| cli’ and two puisne judges. The supreme court is a court 

of yer and terminer, and gaol delivery; it is also a court 
| of/quity, and a court of admiralty for the trial of crimi- 
pitences within certain limits ; it is empowered to grant 
Ss of administration, and it is an insolvent debtors 
it. From the supreme court lies an appeal for all 
oT for less than L.500, to the governor or acting 
30 rnor, who is directed to hold a court of appeals, from 
‘Lse decision lies a final appeal to the king in council. 
| Thte are courts of general and quarter sessions, which 
la’ the same powers as those in England. Courts of 
| Tests have been established for summarily determining 
| ‘lias not exceeding L.10; and their decision is final. 
| ’¥ es now sit in civil and criminal cases. A very vigilant 
} Pave has been established throughout New South Wales. 
| -'te are benches of stipendiary as well as unpaid ma- 
| sates in Sydney and other principal towns, aided by 


us 2 . . ele . 
| “constables and a civil and military police-force at 
€': station. 
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The country of New South Wales, recently a pathless Wales, 


forest, is now intersected in all directions by excellent 


New 


roads, some of them carried with equal labour and skill South. 
over lofty mountains, and bringing into close intercourse ate 


re remotest parts of the country by a daily increasing traf- 
c. 
ferent towns in the interior, and letters are delivered with 
punctuality and despatch. Stage-coaches with four horses 
also start from the same place daily, and from other places ; 
so that there is every facility of internal intercourse by 
land ; while numerous steam-vessels leave Sydney and ply 
along the coast to the different seaports. ‘ 


The royal mail proceeds from Sydney to all the he a 


There is here, as in the mother country, a variety of Religion, 
religious sects, a statement of whose respective numbers ¢ducation, 


will be found in the population table already given. 
different modes of faith here mingle in perfect harmony 
in all the duties of civil life. No religious distinctions 
are recognised; all classes, of whatever creed, enjoy 
equal rights, and are equally eligible to offices of honour 
or emolument; and the government provides equally for 
the maintenance of all sects. One seventh of the land 
was formerly appropriated to the support of the episco- 
pal church: it is still applicable to the general purposes 
of religion and education, but without any distinction of 
sects, all of which participate equally in the government 
fund. Thus we find the principle of religious tolera- 
tion more fully maintained in New South Wales than 
in the mother country, where there still exists a domi- 
nant religion fostered by the state. The episcopalian 
church was until very lately within the diocese of Cal- 
cutta. It is now subject to a bishop who resides in the 
country. There are, besides, fifteen chaplains of this 
church, who take charge of different districts in the country. 
There are four ministers of the established church of Scot- 
land, and of the Roman Catholic clergy a vicar-general 
and six chaplains. The Wesleyan Missionary Society has 
four principal stations and upwards of sixty chapels, besides 
preaching stations, and five ordained missionaries, with se- 
veral agents under them. There are also five Sunday 
schools, with 300 boys and 250 girls. 

Great efforts have been made in Australia to promote 
education among all classes, and numerous excellent semi- 
naries have been established. In the Australian College, 
instituted in 1831, are taught the ancient languages, Eng- 
lish literature, and the sciences. This seminary consists of 
elementary schools, with a provision for the higher branches 
of education. Private establishments for education are 
numerous. Sydney College was instituted in 1830. It is 
under the control of a president and committee of manage- 
ment, consisting of emigrants and emancipists ; those two 
classes joining amicably together in the promotion of know- 
ledge. here are two excellent establishments, the male 
and female orphan schools, each containing 125 destitute 
children, who are reared from theirinfancy. There areseve- 
ral infant schools, thirty-three primary or parochial schools, 
in different parts of the colony ; and two king’s schools at 
Sydney and Paramatta, with classical teachers. There are 
a Mechanics School of Arts, an Australian Subscription Li- 
brary, and various other societies connected with literature 
and science. The press, as usual, lends its aid to the diffu- 
sion of knowledge. It is not restrained by any law, nor 
by taxes of any description. The newspapers are nume- 
rous; some of them published every day, and others three 
times a week. Inthe town of Sydney there are six, anda 
New South Wales Magazine is published every month. The 
materials of these publications are chiefly supplied by local 
topics, though due attention is also given to the politics of 
Europe. 


But &e. 


The following is an abstract of the revenue of New South Finances, 


Wales, from 1826 to 1837. 
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HEAD OF REVENUE. | 1826. | 1827. | 1828. | 1829. | 1830. | 1831. | 1832. ; 1833. | 1834. 
L. z L. gen" ot L. L. LL, L. L. i 
Cums Fo eo 49,353| 52,822) 69,677 | 79,136] 81,078) 89,805 | 96,262 111,124 127,598 |143,352 153,631) 
Duty on spirits distilled in . 
the colony. Pacteesest tech. 1,890; 2,211 770 288 710; 1,135) 1,057) 1,250] 1,690] 1,265 
Post-office collections......... ei 2 598, 1,824) 1,753| 2,153; 2,574/ 2,968] 3,735] 4,310 
Auction duty, and licenses 
to auctioneers. ......c0.0+00s 576 682} 1,363, 1,276] 1,463) 1,399| 1,455] 1,586| 2,395 3,219 
Licenses to retail malt and 
spirituous liquors........... 3,063] 4,025) 4,425! 3,725] 5,100) 6,550) 7,785 9,124| 9,877| 10,093 
Licenses to hawkers and it 
POGUES oi oc.0.< oa acs casi Oe fee a aah au = Be tae deg aa 45 4]... 
Crown lands, ....ceseear svonee 2,742) 3,814, 5,437/ 3,309) 1,985} 3,617) 13,683] 26,272] 43,482! 89,380/105,464 
Rents of tolls, ferries, mar- , 
ket dues, and government 
PLEMiSeS.....0. se eessseeesees 3,231) 2,404) 3,689| 3,221! 4,138} 4,806] 3,387| 3,271} 3,577] 4,131| 3.339 : 
Fees of public offices. ........ 2,713} 1,902) 3,685| 6,525) 6,461| 7,055| 5,688] 6,089] 9,194| 7,400} 5,078 
Fines levied by courts of i 
UB tIGtierancmeateenatieasls «5 809 371 685 786 758 730 74 190 690| 1,462 2,07, 
Proceeds of sales of govern- | oa a 
MENt PropertYeeseecevee ves 6,178] 10,056] 3,766) 2,221/ 501] 1,639| 3,155] 1,497] 875| 531 . 
Collections by the agent of : a . 
the clergy and school es- oe | 
cation. 29), Wks Mn tes 1,162| 4,712] 1,948 |] 9 
Pep VOM tS sressbesess Lh 5 seSe-4 ae ee Boo fee a tg op “g 333 388 144) 
Miscellaneous. .........++eses 1,661) 1,018 762 968 Fie}, 2.152 786 688 876) 3,549 |*39,166 . 
= mites Ey fe if _ el a 
Total....ssrrsesseesereee | 72,230) 79,309] 94,862 102,784 104,729 |121,065 |135,909 |164,063 |205,535 |273,744 [330,679 . 


* Water supplied to shipping from the dock yard, L.180; repayment of loans, 
emigrants, L.96; the king’s share of seizures by the customs, L.205 


L.2459 ; surcharges recovered, L.127 ; miscellaneous, 


The revenue of the customs chiefly arises from a duty 
on the importation of spirits, of tobacco, and of manufac- 
tures ; of L.25a year on licenses to distil spirituous liquors ; 
on auctioneers, L.2 per annum ; on butchers, carters, and 
carts; on boatmen and boats; on porters ; on dogs. 

The following table contains the total expenditure in the 
colony for nine successive years, beginning with 1828. 
Expenditure in 1828, L.40,912; 1829, L.55,544; 1830, 
L.55,980 ; 1831, L.87,046 ; 1832, L.110,524; 1833, 
L.123,817; 1834, L.136,651 ; 1835, L.171,020; 1836, 
L.234,210. The revenue for 1837 amounted to L.460,217. 

The trade of the colony has rapidly increased within the 
last few years, with the surplus produce of the country. The 
staple products of New South Wales are wool, whale-oil, 
cattle, and provisions. The first has become one of the 
most valuable articles of export, and now furnishes nearly 
one tenth of the foreign wool imported into this country. 
The origin and progress of this important branch of in- 
dustry is remarkable. In 1810, only 167 Ibs. of wool were 
imported into Britain from New South Wales and Van Die- 
men’s Land ; in 1815, 73,171 lbs. ; in 1825, 323,995 lbs. 
in 1830, 1,967,309 lbs. ; and in 1836, 3,564,532 Ibs.!_ The 
colony was indebted for the introduction of this article of 
wool to the enterprising spirit of Mr J. M‘Arthur, who be- 
ing convinced, so long ago as in 1793, that the climate and 
grasses of New South Wales would suit the Merino sheep, 
obtained a ram and two ewes from the Cape of Good Hope, 
which rapidly increased. 


L.165 ; total, L.3549. 


including interest, L.292; ditto of advances to 
; sale of property of convicted felons, chiefly stolen ca le, 


in this trade in the year 1829, was 27; the value of the 
produce, L.94,101. In 1836, the number of ships amo 
to 40; the value of the produce to L.126,085. TI 
whale is found in abundance along the coast of Ne 
Wales. But the sperm fishing is the most valuable; a 
prosecution of this adventurous trade, forty vessels sai 
of Sydney in 1834. The value of the spermaceti and tr 
oil exported in 1836 was L.141,532 ; namely, spermace 
L.108,794; train oil, L.32,738.2 The New Zeala 
(phormium tenax) is another article of export, w 
yearly increasing inamount. In its appearance it is 
to English flax, and is chiefly dressed by the native wom 
of New Zealand, who scrape off the outer part of the le 
with mussel-shells ; the inner fibres or filaments, resem 
dressed flax, are then exported to Sydney, where i 
from L.15 to L.25 per ton. Timber, particularly 
plank, blue gum, and other timber, has been for some tit 
exported. ‘The value amounted in 1836 to L.14,389. 
which abound, and are worked in various parts, wil 
a valuable staple of the colony ; and grain was expo 
1836 to the value of L.9306. The total value of the i 
ports in 1836, according to accounts laid before parhame 
was L.991,943; of the exports, L.599,893. ' 

The shipping has increased along with the commerce, ®) 
will appear from the following account. 
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Vessels built and registered. 
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Having afterwards explained No. Tonnage. : 
his plans for the improvement of New South Wales to the oe weeerey otis RUG 18.4.6 scébbeueaene ave lk 
privy council, he procured from the Merino flock of George i) te a ee Leth me oe ' 
I[T., two ewes and three rams, with which he returned to DODO aca. SoS ae AN 30....4s5.00. 1809 | 
New South Wales, where these flocks are now increased OGE Lc aie sna 38.03 et 
to upwards of a million, of which the wool is highly prized 1832, 323 woe 2148 ' 
in the London market, and has been sold as high as 10s. 4d. NOB xcs. mons didend ae 2655 | 
per Ib. After wool, whale-oil is the chief staple of the eee 19... +1852 
colony. This article is also a recent product, which has Ce er eT er 21... ‘ 2267 
been annually increasing. The number of ships employed ROG ili ds Ted cde 89... css ssihtste.d | 
ne ee 


* See Tables of the Revenue, Population, 
liament, p. 81. 
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Te following is an account of the arrivals and departures 
136. 


Inwards. Outwards, 
yom Great Britain..........0.06 Hoobs sics se 32 
Sritish Colonies............ sesso WE os sscsevee LUO 
WTMMMOTALGS... esse ee eee ee... 
o> coca cee OPRSRORRRRAeenen i POO, 126 

269 264 
BOTA Cs certs =n 5.-200cese.oeees. 65,415...... ..62,834 


Por to 1817, the currency consisted principally of the 
rivie notes of merchants, traders, shopkeepers, publicans, 
t/andshe amount was sometimes as low as sixpence. In 
}/this 2ar the Bank of New South Wales was established, with 
lacattal of L.20,000, whose notes superseded this objection- 
leurrency. In 1825 the Bank of Australia was begun, 
ritls. capital between L.300,000 and L.400,000, of which 
{.4,00 is paid up. The Bank of Australasia was estab- 
jal in 1834, with a capital of L.200,000. There is also 
hc lommercial Bank. All these banks have carried on 
pisperous business, having paid a dividend from twelve 
tenty per cent. The following is the amount of their 
spetive circulation in 1836. 


Bank of New South Wales.......... L.25,665 
Bank of Australia........... odbosstennd 29,245 
Commercial Bank...............0006 “e) 2, fod 
Pameo Australasia.............c0000. 11,846 

L.99,487 


j, 12 whole amount of British coin in the colony is esti- 

jmat{ to amount to 1.445,000.} 
m the preceding account of this prosperous and inte- 
stiz colony, it will be seen that it has taken root in the 
wry, and that it will progressively and rapidly increase, 
juntithe whole island be overspread with a civilized popu- 
id At the same timc, those who have explored the in- 
ri¢of New South Wales do not bring back a good report 
[tiiland. The general testimony is, that the good land 
{is clifly confined to the banks of rivers; and, with the ex- 
pin of these, it bears a small proportion to the poor and 
iri tracts. Many parts arc but indifferently watered, 
d} general water is not abundant ; and durmg the long 
fowhts to which the country is liable, great distress must 
intly ensue from this cause. To contend with these 
jaisatantages, which will be the lot of succeeding genera- 
ca require the full exercise of European skill and 
y; and still the country, from its nature, will never 

Ipjict a dense population. 

#in all new colonies, there is a scarcity both of labour 
ndApital, and consequently a high rate of wages and pro- 
which, however inconvenient in some respects, must 
"Pere nevertheless as a powerful stimulus to internal im- 
| ot a The hire of mechanics is from six to eight 
hil) 8 per day, and of common labonr in proportion. 
/*holony thus presents a decided contrast to the mother 
‘etl-y, where the market is overstocked, where the great 
lti'Ity is to find employment for labour, and where, 
on he low rate of wages, the labourer can scarcely main- 
‘/@inlimself and his family. The want of labour in New 
“pou Wales could be speedily supplied from the over- 
toved community of this country, to the great benefit of 
(Bott: but the expense of the voyage entirely prevents the 
|p "ation of the poorer class. In this case, there cannot 
~ wiser policy than to assist them with the necessary 
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funds, and to this purpose rigidly to apply the sums that are Wales, 


received by government for the sale of lands in the colony. 
This system has been so far adopted; but the colonists 
complain that the emigration fund, as it is termed, which 
amounts to between L.100,000 and L.200,000 annually,? 
is diverted from this paramount object, to others less im- 
portant. So essential is an adequate supply of labour to 
the improvement of the colony, that the whole sum re- 
ceived for the sale of lands, they insist, should be laid out 
in facilitating emigration. The time however is fast ap- 
proaching when the internal administration of this country 
must be committed to a legislative assembly of its own in- 
habitants. They are the best judges of their own affairs, and 
have the deepest interest in the public welfare ; and it is 
only by a free constitution that abuses can be corrected, 
and that the colony can possess any security for the upright 
and careful management of its concerns. 

Of late years, British colonies have been established on 
the western coast of New South Wales, at Swan river, and 
on the southern shore, on the Gulf of St Vincent, at Port 
Adelaide ; and farther west, a new settlement has been be- 
gun at Port Philip, opposite toVan Diemen’s Land. It was 
in 1829 that a number of settlers left England for Swan 
river, and located themselves on the banks of the Swan 
and Canning; and by the end of the year, the new resi- 
dents amounted to 850, and the non-residents to 440. The 
settlers received grants of land in proportion to the capital 
which they had to invest; and Mr Peel received 500,000 
acres on condition of conveying a certain number of emi- 
grants to the colony. Many difficulties and hardships were 
at first experienced. The land near the coast was found 
poor and sandy; but in the interior, fine pastoral and agri- 
cultural tracts have been discovered. Thus Western Aus- 
tralia seems to be of the same character as the eastern 
coast. A border of inferior land, diversified with rich 
tracts near the principal rivers, is bounded on the east by 
a range of primitive mountains, rising between 3000 and 
4000 feet above the level of the sea, and occasionally show- 
ing the bare granite. Beyond these appears a level coun- 
try, superior to the coast district, without however being 
anywhere highly productive, but covered with excellent 
pasture, where stock, and especially sheep, thrive well. 
The colony which has been established on this western 
coast, having overcome the first difficulties, now begins to 
prosper and to increase. Several townships have been 
established, namely, Freemantle, Perth, and Guildford, on 
the Swan river, and Augusta at the mouth of the Black- 
wood. ‘There are several hotels, with excellent accom- 
modations, and the state of society is well spoken of. Sir 
James Stirling was the founder, and is the governor. The 
coast abounds in excellent harbours, several of which are 
much frequented by sealing vessels. The temperature is 
warm and dry, and the climate salubrious. The governor 
has an executive and a legislative council to assist and to 
advise him, and there are about thirty magistrates in the 
colony. Several thousand sheep and fine cattle are depas- 
tured in different parts. Roads have been formed, and 
public buildings erected; and a newspaper, first published 
in manuscript, now issucs every week from the press, which 
is in full operation on the banks of the Swan river. Wool 
of a superior quality, plaster of Paris, and timber, have been 
exported to England. , 

The coast of South Australia, deeply indented with various 
inlets and commodious harbours, presents several advan- 
tageous situations for a settlement ; and accordingly a 
charter was granted in 1834, to a colony to be established 
between east longitude 132° and 141°, and 26° of south 


' See Tables of the Revenue, &c. of the United Kingdom and its Dependencies, p. 85. 
2 It amounted in 1837 to L.120,427. See Account ordered by the House of Commons, 27th August 1839. 
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latitude from the Southern Ocean. An adventurous band 
of emigrants accordingly proceeded to take possession of 
the eountry along the shore of St Vincent’s Gulf, where 
they founded a settlement and town, which they ealled 
Port Adelaide. ‘They encountered the usual difficulties of 
new settlers, but the colony now prospers and increases. 
The inhabitants in 1839 amounted to between 8000 and 
9000. In 1837, the land sales, at the rate of twenty 
shillings per acre, produced L.3300, in 1838 L.37,800, and 
in 1839 it was estimated that they would amount to be- 
tween L.50,000 and L.60,000. Between February 1837 
and September 1838, twenty-eight vessels arrived, with be- 
tween 500 and 600 emigrants. ‘The greatest care was 
taken to obtain a moral and industrious population. Schools 
are already established, every effort has been made to 
conciliate the natives, several of their tribes being settled 
within the colony, and located in fixed habitations, where 
there is a sehool, with an interpreter, who is endeavouring 
to train them to eivilized habits... On the 30th June 1840, 
the population of South Australia amounted to 14,000. In 
Adelaide there were eight churches and meeting-houses, 
houses built of brick or stone 816, of wood 1588. The 
wages for earpenters were from 12s. to 15s. per day, masons 
and bricklayers 12s. to 14s., labourers 6s. to 7s.; men ser- 
vants L.25 to L.60 per annum, women servants L.12 to 
L.25. Of the live stock there were, sheep 180,000, bring- 
ing priees from 25s. to 40s.; eattle 15,000, L.12 to L.20; 
horses 1500, L.30 to L.150; pigs 3600, L.2 to L.63 goats 
400, L.3 to L.6. Of the land selected, there were 1042 
aeres in the town of Adelaide, 1053 in the port of Ade- 
laide; of rural lands there were 357,880 acres; total num- 
ber of acres surveyed, 359,975; speeial surveys of 4000 
acres each, 36. The number of ships which arrived in 
the eolony was 104, tonnage 19,399; number of ships from 
Europe 18, now in the harbour 12, tonnage 3059. 

A settlement has more recently been formed at Port 
Philip, on the southern shore of New Holland, between 
144° and 146° east longitude, to whieh settlers are resort- 
ing in great numbers; and the original loeations have al- 
ready greatly advanced in value. The comparative vieinity 
of this settlement to Sydney, with whieh there is a land 
communication, and to Van Diemen’s Land, must give it 
a preference to Swan River settlement, with which the 
communieation is by a long sea-voyage. Nor can the set- 
tlement at Port Adelaide communicate so conveniently 
with the parent eolony. The sea-eoast is also indented 
with deep and extensive inlets, which would afford ac- 
commodation, equally capaeious and safe, for any number 
or size of shipping. ‘These natural harbours are on so 
grand a seale, that the most magnificent works of art appear 
insignifieant in the eomparison. (F.) 

WALK, a cirele of the Russian government of Ukraine, 
extending in north latitude from 49° 33’ to 50° 2’, and 
in east longitude from 35° 9’ to 35° 48. It eompre- 
hends 660 square miles, with one eity, eighty-three towns, 
many seattered farms and houses, and 65,700 inhabitants. 
The ehief employments are agriculture, breeding eattle, and 
distillation. ‘The eapital is a city of the same name on the 
river Moscha. It contains 1450 houses, five churehes, and 
9820 inhabitants, who subsist by trading in the produce of 
the soil. It is 1003 miles from St Petersburg. Long. 35. 
50. E. Lat. 49. 50. N. 

WALLACE, Sir Wituiam, the name of one well known 
to the readers of British history, as the heroie defender of 
Seotish independence against the aggressions of Edward 
I. of England. He was the seeond of three sons of Sir 
Maleolm Wallace (or Walays) of Elderslie and Auehin- 


* See Third Annual Report of the Colonization Commissioners for South Australia, ordered to be printed by the House of Commons ist | 


April 1839, 


2 See Henry’s Wallace, by Dr Jamieson; and Carrick’s Life of Wallace. 
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bothie, in the county of Renfrew, and not far 
town of Paisley. The earlier years of Wallace 
have been spent at Dunipace, in Stirlingshire, 
of his uncle, a wealthy priest, who gave him an educatin, 
far above what was usual in those times, and whose en 
love of liberty fostered his nephew’s youthful enmity “s a 
the English. The early rudiments of education te a 
quired were afterwards strengthened by the instry wt 
whieh he reeeived at Dundee. At this period 
he also aequired those hardy and warlike acco 
which inured his frame to fatigue, and gave him a teady | 
command of the weapons of war. His early hatred gf 
the English led him into many brawls and adventures: 
but it was not till after the battle of Dunbar, when Sea 
land was completely overrun, that he first came pty. 
minently before his eountrymen. In 1297, in a ‘a ; 
mish, in which several were killed, he slew with his i 
ger William de Hesilridge, the sheriff of Clydesdale. 
this deed he was proclaimed a. traitor, outlawed, an¢ 
driven from home to the wilds and fastnesses of the co 
try, where he joined himself to men whose fortunes wer | 
as desperate as his own, and his courage and higher rank 
made them choose him for their chief. From this time | 
he was constantly engaged against the enemy with ys 
rious results, but ultimately, as his adherents increased 
and his plans beeame more matured, with decided ad 
vantage. This kind of guerilla warfare was of the utmost 
importanee in his future proeeedings. By it he beca ne 
acquainted with the strongest passes and the best posit 
for defenee in the country; his men were inured toa 
of fatigue and privation, to feel the benefits of discip 
and ohedience, and to rest with the most perfect confidence | 
in the abilities, eourage, and great strength of their intre 
pid commander. 
The sueeess which attended his efforts induced him to 
undertake an enterprise of greater importance. 
forced mareh he surprised Ormesby, the English justici 
at Seone, defeated his troops, nearly captured him, 
took a rich booty. This exploit led Bruce and a number 
of the nobility to join him with their vassals; and the united 
forces, led by Wallace, cleared the country of the English 
This intelligenee reached Edward when about to em 
for Flanders. An army of 40,000 foot and 300 horse 
despatehed into Scotland, under the command of 
Percy, which. on the 9th of July 1297 came up with th 
the Seots, encamped at Irvine, eonsisting of nearly thes 
strength, and commanded by Wallace.  Dissensions 
however broken out among the leaders: the feudal bar 
from pride and jealousy, would not submit to his orders, 
they therefore entered into negoeiations with Percy, w 
ended in their submission to Edward. Sir Andrew Mu 
of Bothwell was the only man of rank who adhered t 
lace ; and with a large hody of tried and veteran fo 
they retired indignantly to the north. Percy, conside 
that he had put an end to the revolt, retired to England; 
Wallace and Murray, dividing their forces, carried ont 
operations against the English, and with such vigour, 
in ashort time all the strongholds north of the river Fo 
except the eastle of Dundee, were retaken. Walla 
had just laid siege to that fortress, when his scouts ur 
formed him of the approach of a powerful force, under | 
the command of the earl of Surrey, and Cressinghlt | 
the treasurer. He instantly left the siege, to be | 
tinued by the citizens, and by a forced march took pos | 
session of the high ground on the river Forth, above | 
Cambuskenneth, at Stirling, before the English forces | 
reached the south side of the river. The Scotish ari) ( 
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onsted of £0,000 foot and 180 horse, while that of the 
Enyish amounted to 50,000 foot and 1000 heavy armed 
om On the morning of September 11, 1297, against the 
\gdvie of those who knew the nature of the ground, Sur- 
adered his troops to deploy over the narrow bridge; but 
he only half their number had passed, and before their 
gan; could be arrayed on the narrow peninsula which form- 

d je field of battle, Wallace attacked them with his whole 
ro, and nearly every soldier that erossed the bridge was 
I sitls slain or drowned. This deeisive defeat was followed 
’ be expulsion of the English from the kingdom. To lessen 
heveverity of a dreadful dearth and famine whieh now 
pred over Seotland, Wallace resolved on an expedition 
nteangland, not only to procure subsistenee for his nume- 
ouarmy, but also to retaliate on that country the injuries 
| whia Scotland had reeeived. He therefore procceded as far 
; pweastle, wasting the northern eounties with fire and 
swal, sparing ncither age nor sex, and carrying off a large 
Vancaluable booty. Soon after his return from this suceess- 

U {Ehened he was clected governor of Seotland, and, 


A stracthened by this high title, he proeeeded to regulate 
hefairs of the kingdom, which its cxigencies required. 
Soirm and determincd was his rule, so bencfieial his 


Hmewres, that the powerful nobility were compelled to 


(suprted him. This state did not long eontinue. KEd- 
(wa1, in July 1298, at the head of an army of nearly 

0900 foot and 8000 horsemen, entered Scotland, while 
Wiace retired beforc him as he advaneed, wasting the 
outry, sO as to make Edward depend on his own sup- 
lit This plan of warfare redueed the English army to 
* straits that the king had to order an inglorious re- 
| hs At this eritical moment, when the military skill of 


| Wlace predicted the most complete suceess, the treachery 
‘0 Scotish nobles, Patrick carl of Dunbar, and the earl 
f gus, revealed to the English monarch the dispositions 
fivallace. Edward immediately ordercd his army to 
adince, and by a rapid night-march, came up to the 
Sciish army at Falkirk; and Wallace, with not one third 
a of soldiers, was eompelled by his position to 


S. 


fig! at disadvantage, and was defeated with great loss. 
Shitly after this defeat, he resigned his high offiee as go- 
cp and proceeded to France, apparently with the con- 
scniof the regents, with the expeetation of obtaining assist- 
an for Scotland from its sovereign. In this he was deceived, 
jin arriving at Amiens, he was thrown into prison, anda 
Wetir was written by Philip to Edward, offering to send him 

folondon. In this however thcre was more policy than 

a for Wallace was secretly released from prison, and 
jfushed with letters, dated November 3, 1298, to the 
Frich agents at the eourt of Rome, ordering them to solicit 
Pe: Boniface to give Wallace an attentive hearing regard- 
inghe affairs of Seotland. ‘There is no proof that Wallaee 
wat Rome, but eertain it is that Bonifaee, in his bull to Ed- 
wil, exhibited a knowledge of its history and affairs whiel 
i@ould only have derived from such a source as Wallace. 
| noble-minded patriot remained on the continent until 
os the year 1303, when he returned into Seotland, and 

ediately eommenced aetive operations in assisting those 
wl still defended the liberties of their country. By his re- 
$0: career, he rendered himself so obnoxious to Edward, 
thi when mercy was extended to the few remaining patriots 
ertain conditions, Edward cxeluded this great man, and 
81 reward of 300 merks on his head. _ By the treachery 
M) servant who waited on him, of the name of Jack 
| ‘ict, he was at length betrayed to Sir John Monteith, a 
| S¢ish baron, who captured him at night in bed in the 
yh fe of a certain Ralph Rae, at Robroyston, in the neigh- 
| be-hood of Glasgow, and for whieh he rceeived from 
th) English privy eouncil a grant of land of the annual 
Yee of one hundred pounds. Wallaee was conveyed to 


\suljit to his authority, while the lesser barons willingly | 
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London, where he arrived upon Sunday the 22d cf August Waller. 


1305. On the following day he was tried in Westminster 
Hall, with mock splendour and ceremony, by the form of 
English law, but without the lcast regard to its justiee. In 
accordance with the predetermined resolution of Edward, 
he was condemned to suffer death, and the sentenee was exe- 
euted the same day, with disgraceful and revolting eruelty. 

Thus ended the eareer of this noble-minded patriot, 
but not without leaving a name whieh will ever be revered. 
He found his country overpowered and disorganized, her 
people disheartened, her nobles and leaders in prison, or 
in the pay of one of the ablest monarchs that ever swayed 
the English seeptre, himself without wealth or influenee, 
and an outlaw; yet under all these disadvantages, his love 
of freedom and hatred of oppression, his fearless courage 
and perseveranee, whieh nothing eould subdue, his mili- 
tary skill, his political sagacity, his natural eloquenee, and 
the ardour with which he animated his eompanions and fol- 
lowers, all eonspired to restore eonfidenee in his country- 
men, and to free them from the invaders; and had it not 
been for the pride, jealousy, and treaehery of her nobles, the 
measures that he pursued for organizing the strength and 
extending the commeree of the kingdom would have given 
it a stability, which the warlike power of the English, aided 
by the experienee, military tactics, and judgment of her mo- 
narch, wonld not have been able to overpower. As it was, 
both he and his eountry suffered from the venality of those 
who by birth and power were her natural protcctors. 

His person was of the most perfect form, and of a stature 
approaehing the gigantie. In strength he was superior to the 
strongest men of his day ; and his frame was sueh, that it was 
capable of bearing the greatest fatigue. At his exeeution it 
is probable that he was not above thirty-five years of agc. 

WALLER, Epmunp, a eonspicuous improver of English 
versifieation, was born at Coleshill in Hertfordshire, on the 
third of March 1605. He was the son of Robert Waller of 
Agmondcsham in Buekinghamshire, and the nephew of John 
Hampden, whose name has been transmitted to posterity 
by means very different from those employed by his kins- 
man. Wallcr’s mother was the eousin of Oliver Cromwell ; 
and he could trace his pedigrce from Richard Waller of 
Spendhurst, the sheriff of Kent, who took the duke of Or- 
leans prisoner at the battle of Agincourt. While he was 
yet an infant, his father died, leaving him three thousand 
five hundred pounds a year, which in those days was a 
splendid fortune. He was sent by his mother first to Eton, 
and then to King’s College, Cambridge; but we find him 
converted into a senator, and frequenting the eourt of James 
the First, in the sixteenth, or, as others say, the eighteenth 
year of his age. 

About the same period of life he is supposed to have 
written his first poem, “ On the danger his Majesty (being 
prince) escaped in the road at St Andero.” The prince 
landed at Portsmouth in 1623, when Waller was in his 
eighteenth year; but, whenever the poem was begun, it 
could not have been finished until two years afterwards; 
for he prediets the marriage of Charles with Henrietta of 
France, and it belonged to the bards of a more remote 
age to prophecy any events but such as had already hap- 
pened, or never afterwards oeeurred. The numbers of 
this production are as musical as those of his last; and if 
the sense had always been completed in every eouplet, few 
rhymes of the present day eould better satisfy the public 
ear. “ We have our lincal descendants and clans,” says 
Dryden, in the preface to his Fables, “as well as other fa- 
milies: Spenser more than oncc insinuates that the soul of 
Chauecr was transfused into his body, and that he was be- 
gotten by him two hundred years after his decease. Mil- 
ton has acknowledged to me that Spenser was his original ; 
and many besides myself have heard our famous Waller own 
that he derived the harmony of his numbers from the God- 
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Waller. frey of Bulloign, whieh was turned into English by Mr Fair- 
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Waller’s seeond poem was written on the oeeasion 
“Of his Majesty reeeiving the Duke of Buekingham’s 
Death.” ‘The duke was assassinated by Felton in 1628, 
and “the steadiness,” as Johnson observes, “ with which the 
king received the news in the ehapel deserved indeed to 
be reseued from oblivion.” There are few persons, how- 
ever, who have not had frequent oceasion to admire the 
philosophie composure with which some of their friends 
can listen to the ealamities of others. There is sufficient 
intcrnal evidence to demonstrate that this poem has no 
better pretensions than its predecessor to be considered a 
hasty effusion of faney. He was indeed ineapable of pro- 
ducing any thing on the spur of the oceasion. The duke of 
Buckinghamshire told Fenton, that he spent the greater part 
of a summer in composing and eorrecting ten lines to be 
written in a copy of Tasso belonging to the duchess of York. 

Waller now pursued an earthly mistress, who suffered 
herself to be more speedily overtaken than the Muse. 
When still very young, he obtained the hand of Miss Banks, 
a rich city heiress, in opposition to the addresses of Mr 
Crofts, whose suit was backed by the influence of the court. 
By this lady he had two children, a son, who died in in- 
fancy, and a daughter, who afterwards beeame the wife of 
one Mr Dormer of Oxfordshire. When Waller was about 
twenty-five years of age, his wife died in giving birth to a 
child, whether the one last mentioned does not appear. 
A rieh young widower is more easily reeonciled to the loss 
whieh he has sustained, than one who is left in solitary in- 
digenee to pine away the evening of his days. Looking 
about for another wife, or perhaps only for a poetical mis- 
tress, Waller fixed his eyes on the Lady Dorothea Sidney, 
the eldest daughter of the earl of Leieester. He began 
to celebrate this lady in verse under the absurd name 
of Sacharissa ; but his tuneful gallantry is said to have 
been rewarded with contempt, for whieh he took a severe 
though late revenge. Meeting aeeidentally with Waller 
after she had beeome a wrinkled widow, she asked him, with 
senseless and indelicate jocularity, when he proposed to 
write some more verses to her? “ When you are as young, 
madam,” he answered, “and as handsome as you were.” 
After this disappointment, Apollo laid the following injune- 
tion on the slighted bard : 

On yon aged tree 
Hang up thy lute, and hie thee to the sea. 

Fenton supposes it possible that he may have diverted his 
chagrin by aecompanying the earl of Warwiek to the Ber- 
mudas ; and the knowledge of whale-fishing as practised by 
the inhabitants of that arehipelago, displayed in his Battle 
of the Summer Islands, lends some strength to this eonjee- 
ture. This poem, whether a reeord of experienee, or an 
effort of imagination, is so unhappy both in the design and 
execution, that it is difficult to determine whether the poet is 
in jest or earnest. From 1629 to 1640 no parliament was 
assembled, and Waller spent a great part of that interval in 
prosecuting his studies, whieh were direeted by Mr Morley, 
afterwards bishop of Winehester. He continued to produce 
various pieces; but to ascertain the preeise order in which 
they wcre written, is of as little interest or utility as to be 
informed whieh was the third, fourth, or fifth bullet that was 
cast in some particular mould. In other poets it is eurious 
to wateh the progress of excellenee; but Waller’s powers 
arrived at sudden maturity, and remained unimpaired to the 
last; his first poetical essays exhibit none of the tasteless 
crudities of youth, and it is not easy to believe that his latest 
efforts were the children of deerepitude. 

Having forgotten the eruelty of Sacharissa, he married 
a lady of such inferior eelebrity that it is not known whether 
her name was Bresse or Breaux. It is however certain that 
she made him the father of thirteen children, five sons and 
eight daughters. In the parliament of 1640 he stood up 
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in his place and opposed the king’s demand of a supply. | 
his speech, which still remains, Johnson remarks ‘die he 
quotes Hooker in one passage, and eopies him in anothe 
without acknowledgment ; a proeeeding resembling that o 
one who should borrow a sum of money from a map, oy 
afterwards piek his poeket. Notwithstanding the vehell 
menee of this harangue, the king is said to hare sent to hin 
to second his demand of some subsidies for the payment g 
the troops. Waller was not sufficiently flattered by this di 
tinetion to decline undertaking the prosecution of Sir Pry ; 
cis Crawley, one of the twelve judges who had declared the, 
ship-money might be legally and equitably exacted from tho 
subjeet. This was an employment worthy the nephew of 
Hampden, and he executed his task with great dignity an 
vigour. The most brilliant passage of a very eloguen 
speech, which he delivered. upon that occasion, is the op 
in whieh he eompares the atrocious villany of enslavin 
and beggaring the nation, under pretence of supplying 
navy, to the barbarity of seething a kid in his mother’s m 
an act of inhumanity which the Mosaic law forbids, Pe 
which is understood to mean the employing for the destruc 
tion of any creature what was intended for its preservation 
Crawley escaped unpunished ; but Waller’s speech wa 
much admired that twenty thousand eopies were sold in 
day. Though a friend of reform, both eivil and eccle 
tical, Waller was no enemy either to the chnrch or thek 
for he spoke in favour of episcopaey, and when Charles to 
up arms against his subjects, he sent him a thousand b 
pieces. But in times like those, the loyalty or patria 
of timid eontemplation could be of small service either 
tyrant or a mob; and it was of little eonsequence whe 
a faltering voice muttered prerogative or privilege. 
We have seen Waller perform the part of a p 
aceuser ; he has now to appear in the eharacter of an abjeo 
criminal. in an evil hour he turned plotter against the 
parliament. Being one of the commissioners appointed 
treat with Charles at Oxford after the battle of Edgehill 
the king said some kind things to him, which are su 
to have melted his heart, and given rise to the abo 
seheme ealled Waller’s Plot ; or perhaps his loyalty, 
vering as it was, was transmitted to him by his mother, 
although the sister of Hampden, was so zealous ar 
that herkinsman Cromwell, half jesting and half serious,n 
her a prisoner to her own daughter in her own house. 
plot of Waller’s, which, as Hume says, might with 
propriety be ealled a projeet, was a secret associatio 
persons disgusted with the violenee of the commons, toc 
munieate with those of their own prineiples, who, W 
their strength was united, might, as they hoped, be enall 
to make a stand against the progress of treason, by petitiot: 
ing for peace, and refusing to contribute to the support of | 
the parliamentary forces. The probability of success in i 
undertaking Waller was in the habit of discussing 
his brother-in-law Tomkyns, who was clerk of the que 
eouneil. Lord Conway, who had served in the army, 
one of their confederates, and, as Clarendon supposes, mgi 
possibly have harboured some ulterior design of an appe 
to the sword; but, as far as Waller was concerned, te 
seheme was of a nature purely eivil, and such as might have | 
been attempted with perfect safety at any other period § 
Infant anarchy however is still more jealous and maligna 
than superannuated despotism. About the same time ti 
Waller’s plans were diseovered, there eame to light an entel- 
prise of a more martial aspect, projected by Sit Nicholas 
Crispe, who had obtained from the king a commission ™ 
array, transmitted to London by Lady Aubigney. Of these | 
two unconneeted schemes it was not diffieult to make one | 
direful confederacy. ; f 
Of the discovery of Waller’s plot two distinct an, 
are given. Clarendon relates that a conference ah. 
Waller and Tomkyns was overlieard by a servant ° ney 
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forier, who carried the information thus obtained to Pym. 
Oriof Waller’s relations, who lived in his family, left be- 
hin him a manuseript, in whieh it is stated that “he was 
bekyed by his sister Price," and her presbyterian chaplain 
rx00d, who stole some of his papers; and if he had not 
stragely dreamed, the night before he was seized, that his 
sist had betrayed him, and therefore burnt the rest of his 
payt's by the fire left in his ehimney, he had eertainly lost 
his.fe for it.” Whether discovered by the unnatural per- 
Ediof a sister, or the ordinary rascality of a domestie, the 
nig. was published, with every embellishment that could 
exe surprise and terror. On Wednesday the 31st of May 
16%, when a solemn fast was held in St Margaret’s ehureh, 
Waminster, a breathless messenger rushed among the 
oyregation, and delivered a letter to Pym, who read it, 
loced aghast, whispered to some of the members of the 
couregation, and left the ehurch, accompanied by those to 
nn the awful seeret was divulged. On the night of that 
daiWaller and Tomkyns were apprehended. Nature had 
het from these assoeiates one quality, without whieh 
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a diected conspirator euts a figure truly despieable. Per- 
hat the old adage, that the greatest rogue is the first to 
tui king’s evidenee, is suseeptible of some amendment. 
Eslerience has proved that in desperate coalitions the blood 
of iis eomrades is more frequently sold by the greatest 
courd, than by the greatest villain of the gang. In the 
10 of meriting a pardon, Tomkyns was willing to saerifiee 
hiife of Sir Nieholas Crispe, that famous London mer- 
t, who raised a hundred thousand pounds for the king 
atis utmost need, and fought at the head of a regiment 
th his own indefatigable loyalty had embodied. ‘The 
ission of array ‘Tomkyns had been sent with the ap- 
ed token to reeeive from Lady Aubigney, who knew 
ing of the nature of the document with whieh she had 
intrusted. He had buried it in his garden, where, in 
caequence of his information, it was found, and thus was 
aring enterprise of Crispe identified with the tame eabal 
ofValler. As for him, he was seized with the most aeute 
paxysms of terror, under the influence of whieh he 
blibed out all, and perhaps more than he knew. No ma- 
art urchin in a dark room, the ehosen residenee of ghosts 
goblins, ever petitioned with more frantie importunity 
nlargement. He eonfessed not only his own delin- 
acies in thought, word, and deed, but all that he had 
, heard, or suspeeted of others; he divulged even the 
dential prattle of women; and, for the privilege of pass- 
inthe remainder of his days in penury and shame, would 
dtbtless have consigned the whole of his assoeiates to per- 
dion. Lord Conway and the earl of Portland were his eon- 
fe-rates in this disastrous seheme ; and, to eomplete the sum 
olhis degradation, he wrote a letter to the earl, imploring 
hii, with all the eloquenee of fear, to seeure their mutual 
y by hecoming as mean a traitor as himself. ‘To the ho- 
ng- of the peerage, his lordship treated this proposal with 
c¢ contempt. Being unable to find a partner in ignominy, 
er now endeavoured to exeite compassion and gain time 
beounterfeiting madness, as Clarendon says, or, according 
tefay the historian of the parliament, the deepest remorse 
Olonscienee. Lo the ghostly eounsel of the ministers he 
lifmed with every appearanee of edifieation, and rewarded 
spiritual services with profuse liberality. No eorrup- 
ti person who had the smallest influenee on his fate went 
Whout a bribe. These desperate struggles were at length 
Siressful. In the pitiful palinode whieh he spoke before 
hexpulsion from the house, among many other moving 
'gs, he said, “I am of astoek whieh hath born you better 
fit” But this touching appeal made little impression on 
1 learers, and he owed his deliveranee, not to his eloquence, 
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but to his purse. Nor could he reasonably expect much Waller. 


favour at the hands of the eommons. 
parliament against his own inelination, by the express eom- 
mand of the king, and was in the habitual praetiee of ex- 
asperating the members by venting the most distasteful 
sentiments. Clarendon and Whitloeke are at issue on the 
mode of his deliveranee; the former stating that he was 
tried by the parliament, aeeording to the earnest prayer of 
a speech eontained in his works, and the other that he was 
delivered over to the eouneil of war, by which he was eon- 
demned to death, but reprieved by Essex, the leader of the 
parliamentary forees, and was suffered, after one year’s impri- 
sonment, to depart into another country, upon paying a fine 
of ten thousand pounds. However his release was effeeted, 
it eost him the whole of his honour, and more than a moiety 
of his estate. 

Waller now proceeded to Franee ; and, judging that the 
best way to stop the mouth of ridieule was to fill it full 
of dainties, he kept open house, and gave sumptuous en- 
tertainments. His favourite daughter Margaret, who af- 
terwards aeted as his amanuensis, was born at Rouen in 
Normandy. Soon after his exile commeneed, he received a 
letter from an English lady, whose name has not been diseo- 
vered, desiring him to eolleet his poems and send them to her 
from Franee. With this request he complied, and they were 
published in London in 1648. ‘The splendid ostentation in 
whieh he lived terminated in humiliating embarrassments, 
to whieh he had been very little aeeustomed. He was eom- 
pelled to part with his wife’s jewels; and having nothing left, 
as he said, but the rump-jewel, he desired his brother-in- 
law, Colonel Seroope, to solieit permission from Cromwell 
to return. This boon was granted ; and when he arrived in 
England, he went to live upon the remains of his fortune at 
Hallbarn, a plaee near Beaconsfield, where his mother resid- 
ed. The proteetor reeognised him as a relation, and, aeeord- 
ing to Waller’s own aceonnt, used to lay aside the mask of 
hypoerisy in his soeiety. His eondeseension was not thrown 
away, for Waller testified his gratitude by produeing in 
1654 the celebrated “ Panegyrie to the Lord Proteetor,” 
whieh has always been eonsidered his masterpieee.? The 
panegyrie was followed by a poem on the war with Spain, 
in whieh he advises the nation to deeorate the head of Crom- 
well with a erown made of Spanish gold. When that erafty 
head was laid low, Waller was ready with an epicedium. 
Cromwell could now neither benefit nor injure him; but the 
verses were probably produeed before his son Richard with- 
drew into that obseurity whieh was his natural element. 
If this poem is a labour of love, it is valuable on that ac- 
count alone; it is very short, begins with eommon-plaee, 
and ends with hyperbole. Nature is always supposed by 
poets to be convulsed when great spirits pass away, and it 
happened to be rough weather when Oliver died, a cir- 
eumstanee of whieh Waller has taken a very feeble ad- 
vantage ; but that the goddess should heave one tremen- 
dous sigh, that should despateh the waves as messengers of 
woe to distant elimes, is the eoneeption of frigid extra- 
vaganee. When Charles appeared, Waller’s song of tri- 
umph was not withheld. The verses “to the King upon 
his Majesty’s happy Return,” Charles told Waller that 
he thought inferior to the panegyrie upon Cromwell. 
«“ Pocts, Sir,” replied he, “ sueeeed better in fietion than 
in truth.” During the whole of this reign, Waller repre- 
sented different places in parliament, and his moments of 
relaxation were passed in the most brilliant soeiety. His 
colloquial powers must have been great ; for although he 
never tasted wine, his approaeh was hailed with delight by 
the most debauelied wits of the court. Saville said that no 
man in England should keep him eompany without drinking 
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but Ned Waller. “ Itis thought,” says Percival Stockdale, 


—v— “that St Evremond returned to England for the sake of 


Mr Cowley’s company and Mr Waller’s.” 

His life passed thus agreeably away, until, in 1665, he 
was urged, by the desire of augmenting his income, now 
reduced to L.1300 a year, to petition the king for the pro- 
vostship of Eton College. His application to Charles was 
successful; but Clarendon refused to affix his seal to the 
patent, upon the ground that none but clergymen were 
eligible to the office. Waller had no idea of private friend- 
ship being sacrificed to public duty, and this declaration of 
Clarendon’s dissolved an intimacy of ancient date. Two 
years afterwards, when the chancellor was impeached, 
Wallcr’s animosity was as fresh as ever, and he rushed 
among a crowd of assailants to strike an eager and super- 
fluous blow at falling greatness. After Clarendon’s banish- 
ment, the provostship was again vacant, and Waller again 
applied for the office ; but the highest Icgal authorities de- 
clared that laymen were excluded by the act of unifor- 
mity, and the king said that he conld not reverse a law 
of his own making. Some trifling dramatic efforts of Wal- 
ler’s have yet to be noticed. He wrote anew the last act 
of Beaumont and Fletcher's Maid’s Tragedy, altering the 
catastrophe, and distinguishing his work from that of the 
confederate dramatists by rhyming verse. Southerne stated 
to Fenton, that he had seen the Maid’s Tragedy acted about 
the end of Charles’s reign, but without Waller’s alterations. 
This is not to be wondered at ; for in the heterogeneous con- 
dition to which he reduced it, the play was unfit for repre- 
sentation. A mean version of the first act of Corneille’s 
Pompey, of which Lord Buckhurst translated the remaindcr, 
is attributed to Waller ; and he is said to have been associ- 
ated with Cowley in the original concoction of that over- 
praised performance, the Rehearsal. 

When James ascended the throne in 1685, Waller was 
chosen member for Saltash in Cornwall. Being now 
eighty years of age, he wrote ‘“‘ A Presage of the Ruin of 
the Turkish Empire, presented to his Majesty King James 
the Second, on his Birth-day.” From the perusal of Tasso, 
Waller had been inspired with great veneration for the 
champions of the cross, and feasted his imagination with the 
childish whimsey of a new crusade. His last poems are on 
sacred subjects. ‘he chief of these are, “ Of Divine Love, 
a poem in six cantos ;” “ Of the Fear of God, in two cantos ;” 
“ Of Divine Poesy, in two cantos.” Having completed this 
pious task, he began to prepare for death, whose approach 
he contemplated with a serenity that could not have been 
expected from him. When life was worth preserving, 
Waller clung to it with the energy of despair; but when 
the scene grew dark and comfortless, he quitted it with 
decent grace. Obscrving that his legs began to swell, he 
askcd Sir Charles Scarbrough, the king’s physician, what that 
symptom portended. “ Why, Sir,” said he, “ your blood 
will run no longer.” By the appalling disclosure thus ab- 
ruptly made, Waller was so little terrified that he repeat- 
ed some lines from Virgil, and went home to await his dis- 
solution, which happened on the 21st of October 1687. 
He was buried at Beaconsfield, where a monument was 
erected by the executors of his second son Edmund, who 
inherited the family estate, his elder brother being a sort of 
changeling. Besides these, Waller left other three sons. 

Waller’s character may be partly discovered in his poems. 
He inquires what ancient bard would not have deduced the 
pedigree of the first Charles from heaven; the power and 
piety of Cromwell he traccs to the same source. The 
rising sun, in compassion to the weakness of mortal cyes, 
“first gilds the clouds,” but the full majesty of the merry 


1 The best edition of his works bears the following title, “ The Works of Edmund Waller, Esq. in Verse and Prose: published by Br | 
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monarch burst upon his dazzled vision all at once 
this orb of glory is obscured, he pays James the Sean eh 
original and appropriate compliment of having restored the 
golden age. Irritable men are often good-natured, hus 
Waller was equally peevish and malignant. His ne a 
ment of contradiction was not found by his associates oe 
a mere passing cloud; and his conduct to Clarendon ma | 
monstrates that revenge was welcome to him, even at the 
eleventh hour. Atterbury has accused him of literary | 
envy ; and the following passage in one of his letters must 
have been dictated either by malice or stupidity. « Tho | 
oid blind schoolmaster, John Milton, hath published a tedig | 
poem on the fall of man; if its length be not consider. 
ed as merit, it has no other.” Of his shamefil. timidity 
enough has been already said. To counterbalance th 
defects, Waller was a good orator, an elegant poet, and an 
agreeable companion. It is said that he wished every verse. 
of his expunged that did not imply some motive to Virtue, 
His writings, in that case, would be very much defaced: 
but he cannot be denicd the praise of having written » 
decorum in a licentious age, and with elegance and smooth. | 
ness, when the numbers of most of his brother poets wi 
nearly as vicious and irregular as the mode of life which | 
they delighted to illustrate! | 

WALLINGFORD, a market and borough town of the | 
county of Berks and hundred of Moreton, 46 miles fro 1 
London. It stands on the river Thames, over which is a 
fine stone bridge of 19 arches, 300 yards in length, with 
drawbridges to admit the passage of barges. It is anan- 
cient town, once consisting of twelve parishes, now re- 
duced to four. The corporate body consists of a mayor, 
four aldermen, and eleven councillors. One member iste- 
turned to the House of Commons by the borough. The 
little trade there is depends principally on the river-navi- 
gation. There is a well-endowed free school, four churches, 
and several chapels for dissenters; also a county-hall, in 
which the assizes were occasionally held. The markets are 
on Tuesday and Friday. The population amounted in 1821 
to 2493, and in 1831 to 2467 

WALLINGTON, a hamlet in the parish of Beddington 
and hundred of its own name in the county of Surrey, 
eleven miles from London. It is only remarkable for the | 
printing and bleaching grounds within it, on the banks of 
the river Wandle. The great rivalry from the calico-prin- 
ters in the north has suspended the progress of the manufac- 
tures of this place. ‘The population amounted in 1821 to 
847, and in 1831 to 933. 

WALLIS, Joun, a distinguished mathematician, logi- 
cian, and grammarian, was born on the 23d of November 
1616, at Ashford in Kent, of which parish his father was 
then minister. Having been previously instructed in the } 
Latin, Greek, and Hebrew languages, he was in 163? sent 
to Emanuel College, Cambridge, where he applied himnselt 
with great succcss to various branches of learning. He 
afterwards removed to Queen’s College, of which he was 
chosen fellow. Having been admitted to holy orders, he 
left the university in 1641 to act as chaplain to Sir William 
Darley ; and in the following ycar he accepted of a similar 
appointment from the widow of Sir Horatio Vere. lt was 
about this period that he displayed surprising talents in decl- 
phering the intercepted letters and papers of the royalists 
His adherence to the parliamentary party was in 1643 re- 
warded by the living of St Gabriel, Fenchurch-street. . 
1644 he was appointed one of the scribes or secretarié o 
the Assembly of Divines at Westminster. During i 
same year he married Susanna Glyde, and thus vacated 
fellowship ; but the death of his mother had left him in po 
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Miscson of a handsome fortune. In 1645 he attended those 
sciutific meetings which led to the establishment of the 
| peal Society. When the Independents obtained the su- 
# ,eority, Wallis adhered to the Solemn League and Cove- 
na» The living of St Gabriel he exchanged for that of 
| ctartin’s, Ironmonger-lane ; and, as minister of that 
hich, he in 1648 subscribed the remonstrance against 
yung the king todcath. Notwithstanding this act of op- 
|) yoyion, he was in June 1649 appointed Savilian professor 
of vometry at Oxford. In 1654 he there took the degree 
of. In 1658 he succeeded Dr Langbaine as keeper 
of ve archives. After the restoration, he was confirmed 
jn soth his academical offices, and was named one of the 
kir’s chaplains in ordinary. He complied with the terms 
of ae act of uniformity, a Icgislative measure unwise, un- 
scapnable, and unfeeling ; but he seems always to have re- 
aied moderate and rational notions of ecclesiastical polity. 
/« |hath been my endeavour all along,” says this excellent 
eon, “to act by moderate principles, being willing, 
Jyever side was uppermost, to promote any good design 
foihe true intercst of religion, of learning, and of the 
putic good.” Ie dicd at Oxford on the 28th of October 
17, in the eighty-seventh year of his age. He “was 
aby in the enjoyment of a vigorous constitution of body, 
amof a mind which was strong, serene, and calm.” His son 
| Jou Wallis, who was a barrister, acquired a good estate 
byhis marriage with Elizabeth Harris; and we likewise 
he] of two daughters, who were both married. 
‘r Wallis was eminently distinguished by the superi- 
or of his talents, as well as by the variety, cxtent, and 
sovity of his learning. His works are numerous, and re- 
Jato a multiplicity of subjects. Of his scientific genius 
helas left a conspicuous monument in the collection of his 
‘pera Mathematica.” Oxon. 1697-9, 3 tom. fol. In 
collection he did not think it necessary to insert the 
) trés which he published against Hobbes ; because, as he 
H- himsel? stated, he had no inclination to trample on the 
asis of the dead, although it was his duty to expose the 
1a reasoning of that writer when alive. His “ In- 
stitio Logice,” published in 1687, cxhibits his proficiency 
innother department of science. In his ‘“ Grammatica 
gue Anglicans” we likewise find many indications of 
cute and philosophic intellect. Of this grammar, 
ninally printed in 1653, there are six editions, but the 
is that published by Bowyer in 1765. Among vari- 
oy other works, he produced some theological tracts ; 
ang which are threc dissertations on Melchizedek, Job, 
athe titles of the Psalms. He was engaged in contro- 
| Yfies relative to the doctrine of the Trinity, and to the 
obsrvance ofthe Christian Sabbath. In the latter contro- 
viiy, his antagonist, Thomas Bampfield, a barrister at law, 
mntained that the Sabbath ought to be observed, not on 
S day, bnt on Saturday. Nor must the editorial labours 
or Wallis be overlooked. He published several reliques 
‘/, olne ancient Greck writers on science, and thus established 
ajther claim to the regard of his learned contemporaries. 
Vauiis’s Island, a small island near the north-east coast 
0 New Ireland, at the entrance of Gower’s Harbour, call- 
e([sle de Marteaux by M. Bougainville, nine miles north- 
wt of Cape St George. ‘There arc other islands of this 
Nine, discovered by Captain Wallis in 1767, surrounded by 
a ef of rocks. Long. 177. W. Lat. 13. 18. S. 
VALLSEND, a large village, situated between New- 
cile and North Shields, in the county of Northumber- 
‘ Itis noted fer the excellent quality of the coal so 
4) ndant in its neighbourhood, as well as for its connection 
4 the celebrated Roman wall built by the emperor Se- 
us, which, as the name of the place indicates, terminat- 
eere. There are several building-yards for ships on the 
b'ks of the Tyne, and likewise extensive lime-kilns. In ad- 
n to the established church of St Peter's, there are se- 
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veral dissenting places of worship. The population of the 
parish amounted in 1821 to 5103, and in 1831 to 5510. 

WALLUBGHUR, a hill-fortress of Hindustan, in the 
Mahratta territories, in the province of Bejapore and district 
of Darwar. It was long in possession of the Mahratta 
chief Purseram Bhow. On his death it was occupied by 
the Colapoor rajah, in whose possession it remained un- 
til 1804, when, by the interposition of the British, it was 
restored to the peshwa, and is now held by one of his 
feudatories. 

WALMER, a neatly-built village, containing many re- 
spectable private dwelling-houses, in the hundred of Cornito 
in the county of Kent. It is noted for the castle of the same 
name, built close on the sea-shore, and used as the residence 
of the lord-warden of the cinquc ports. The castle com- 
mands an extensive view of the Downs, the Straits of 
Dover, and the French coast. The population of the pa- 
rish amounted in 182] to 1568, and in 1831 to 1779. 

WALPOLE, Sir Rosert, Earl of Orford, was born at 
Houghton in Norfolk, September 6th, 1674, and was educat- 
ed on the foundation at Eton school. Thence he was elect- 
ed to King’s College in Cambridge ; but on the death of his 
elder brother, he resigned his scholarship. He was elected 
member for Castle-Rising, and represented that borough in 
the two short parliaments asscmbled during the last two 
years of William’s reign. In 1702 he was elected for 
King’s Lynn, and represented that borough in several suc- 
ceeding parliaments. In 1705, he was nominated one of 
the council to Prince George of Denmark, lord high ad- 
miral of England; in 1707, was appointed secretary at war ; 
and in 1709, treasurer of the navy. In 1710, upon the 
change of the ministry, he was removed from all his posts, 
and held no place during the remainder of tle queen’s reign. 
In 1711 he was expelled from the House of Commons for 
what they called notorious corruption in his office assecretary 
at war. The borough of Lynn however re-elected him in 
1714; and though the house declared the election void, yct 
they persisted in the choice. In the well-known debate 
relating to Steele for publishing the Crisis, he greatly dis- 
tinguished himself in behalf of liberty, and added to the 
popularity which he had previously acquired. 

On the deat: of the queen, a revolution of politics took 
place, and the Whig party prevailed both at court and in 
the senate. Walpole had before recommended himself to 
the house of Hanover, by his zeal for its cause, when the 
commons considered the state of the nation with regard to 
the Protestant succession ; and it is not surprising that his 
promotion soon took place after the king’s arrival. Ina 
few days he was appointed recciver and paymaster-general 
of all the guards and garrisons, and ofall the other land forces 
in Great Britain, paymaster of the royal hospital at Chelsea, 
and likewise a privy counsellor. On the opening of a new 
parliament, a committee of sccrecy was chosen to inquire 
into the conduct of the late ministry, of which Walpole was 
appointed chairman; and, by his management, articles of 
impeachment were read against the earl of Oxford, Lord 
Bolingbroke, the duke of Ormond, and the ear] of Strafford. 
The eminent service which he was thought to have rendered 
the crown, by the vigorous prosecution of those ministers who 
were deemed the chief instruments of the peace, was soon 
rewarded by the extraordinary promotions to the offices of 
first commissioner of the treasury, and chancellor and under 
treasurer of the exchequer. 

In two years time he resigned all his offices, on account 
of a misunderstanding which took place between him and 
the rest of the ministry about certain supplies demanded 
for the support of his miajesty’s German dominions. On 
the day of his resignation he brought in the famous sinking- 
fund bill, which he presented as a country gentleman, say- 
ing that he hoped it would not fare the worse for having 
two fathers; and that his successor Mr Stanhope would 
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Walpole. bring it to perfection. His calling himself the father of a 


project, which has since been so often employed to other 
purposes than were at first declared, gave his enemies fre- 
quent opportunity for satire and ridicule; and it has been 
sarcastically observed, that the father of this fund appeared 
in a very bad light when viewed in the capacity of a nurse. 
In the next session of parliament, Walpole opposed the mi- 
nistry in every thing; and even Wyndham or Shippen did 
not exceed him in patriotism. Upon a motion in the house for 
continuing the army, he made a speech of above an hour long, 
and displayed the danger of a standing army in a free country, 
with all the powers of eloquence. Early in 1720 the ri- 
gour of the patriot began to soften, and the complaisance of 
the courtier to appear; and he was again appointed pay- 
master of the forces, and several of his friends were found 
soon after in the list of promotions. No doubt now re- 
mained of his entire conversion to court-measures ; for be- 
fore the end of the year, we find him pleading as strongly 
for the forces required by the war-office as he had before 
declaimed against them, even though at this time the same 
pretences for keeping them on foot did not exist. 

It was not long before he acquired full ministerial power, 
being appointed first lord commissioner of the treasury, and 
chancellor of the exchequer; and when the king went 
abroad in 1723, he was nominated one of the lords justices 
for the administration of government, and was sworn sole 
secretary of state. About this time he received another 
distinguished mark of the royal favour; his eldest son, then 
on his travels, being created a peer, by the title of Baron 
Walpole of Walpole. In 1725 he was made knight of the 
Bath, and the year after knight of the Garter. The mea- 
sures of his administration, during the long time he remain- 
ed prime or rather sole minister, have been often canvassed 
with all the severity of critical inquiry. It is difficult to 
discern the truth through the exaggerations and misrepre- 
sentations of party. He has indeed been accused of em- 
ploying the sinking fund for the purposes of corruption, of 
which it was long the fashion to call him the father; but 
the man who reflects on the transactions of Charles II. and 
his infamous cabal, will acquit him of the latter part of this 
charge. He was an enemy to war, and the friend of com- 
merce; and because he did not resent some petty insults of 
the court of Spain so suddenly as the fiery part of the na- 
tion thought he should have done, a formidable opposition 
was formed against him in the house, which had influence 
enough to employ in its cause almost all the wit of the na- 
tion. Pulteney and Pitt were the great leaders of the 
party in the House of Commons; while Bolingbroke, and 
Pope, and Johnson, and almost every man of genius, ex- 
erted themselves without doors to enlighten, by pamphlets 
in prose and verse, the minds of the people, and show the 
necessity of a Spanish war. This he strenuously opposed, 
because he knew that the foreign scttlements of that power 
are very remote, and in a climate destructive to Englishmen; 
and that such of them as we might be able to take, we could 
not possibly retain. The opposition however prevailed. The 
nation was indulged in a war. of which it surely had no cause 
to boast of the success; and it is now universally known, 
that the greater part of those who with honest intentions had, 
either in parliament or out of it, been engaged to run down 
the minister, lived to repent of their conduct, and do justice 
to the man whom they had so pertinaciously vilified. 

In order to encourage commerce and improve the revenue, 
Walpole projected a scheme for an extension of the ex- 
cise, as the only means of putting a stop to the frauds of 
merchants and illicit traders. This was another ground of 
clamour to the orators within and the wits without doors; 
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* Coxe’s Memoirs of the Life and Administration of Sir Robert Walpole, Earl of Orford. Lond. 1798, 3 vols. 4te. An admirable view | 
the character and policy of this illustrious statesman will be found in the Edinburgh Review, No. exliii. 
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and while the opposition represented it as & Measure hig 
with public mischief, Swift and Pope occasionally g 
to it as an oppression calculated to deprive Private life of 
its comforts. The minister was therefore obliged to 
don the scheme; but in a succeeding administration 
partly carried into execution, at the express solicitation of 
the principal persons concerned in that article of trade which | 
it was suggested would be most affected by it; and afterws 
the most popular minister that ever directed the council 
this country declared in full senate, that ifa time should e 
arrive which was likely to render the project feasible 
would himself recommend an extension of the excise l 
as a measure of the greatest advantage to commerce, to the | 
revenue, and to the general interests of the kingdom, 

In 1742 the opposition prevailed; and Walpole, being 
no longer able to carry a majority in the House of Com. 
mons, resigned all his places, and fled for shelter behing 
the throne. He was soon afterwards created earl of Ore 
ford ; and the king, in consideration of his long and faithful 
services, granted hima pension of L.4000 per annum, The - 
remainder of his life he spent in tranquillity and retirement, | 
and died in 1745, in the 71st year of his age! 

He wrote the following pamphlets. 1. The Sovereign’s 
Answer to the Gloucestershire Address. The sovereion | 
meant Charles duke of Somerset, so nicknamed by the 
Whigs. 2. Answer to the Representation of the House of 
Lords on the State of the Navy, 1709. 3. The Debts of 
the Nation stated and considered, in four Papers, 1710, | 
4. The thirty-five Millions accounted for, 1710. 5, 4 
Letter from a Foreign Minister in England to Monsieur 
Pettecum, 1710. 6. Four Letters to a Friend in Sco. 
land upon Sacheverell’s Trial; falsely attributed in the 
General Dictionary to Mr Maynwaring. 7. A short His. 
tory of the Parliament. It is an account of the last session | 
of the queen. 8. The South Sea Scheme considered, 
9. A pamphlet against the Peerage Bill, 1719. 10. The | 
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Report of the Secret Committee, June 9th, 1715. 
Watpote, Horace, the third son of Sir Robert, was bom 
in 1717, became fourth earl of Orford in 1791, and died on 
the 2d of March 1797, in the eightieth year of his age. 
After having been educated at Eton and Cambridge 
Horace Walpole passed two years on the continent, 
greater part of the time being devoted to Italy, where | 
acquired that taste for art which afterwards furnished t 
main employment of his life. In the autumn of 17 
he returned to England; and he took his seat in # 
parliament which, meeting in the end of that year, dro 
his father from power before the close of its first st 
sion. He continued to be a member of the House 
Commons for twenty-six years, retiring at the age of 
one. His political career was by no means distingut he 
We do not hear of his having delivered more than thr 
speeches in all, and of these the two that have been pt 
served exhibit no great talent for oratory. For politic 
business he possessed neither industry nor ambition; and | 
the character in which he appeared throughout was little | 
more than that of a spectator, who took greater pleasure 
in watching the acts of others, and recording his own Im a 
pressions in regard to them, than in endeavouring him 
to act either for his own benefit or for that of others. — | 
As an observer of public men, however, he never allo i | 
his attention to flag; and his observations were most a 
gently set down in a multifarious correspondence wi 
friends, and, for a part of his life, in political sie 
avowedly intended for publication when the writer an@’ : 
contemporaries should have quitted the scene. ion 
however, like all things else, were for Horace Walpole n> | 
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hiv, more than an amusement. Literature, art, and anti- 
nigs ministered by turns to the same end, although all 
hey pursuits were followed in the same careless and Epi- 
suryn spirit. But his pen never lay long idle; few themes 
ha:lemanded but little study for their treatment proved 
ia to it; and among his works there gradually accumulat- 
od, fot only an immense mass of letters, as evidently calcu- 
ste for publication as any thing else he ever wrote, but 
pemens of his aptitude for the composition of novels, of 
irasas serious and comic, of political tracts and satires, of 
(rar historical disquisitions, of memoirs for the history of 
Pnysh art and of English aristocratic literature, and of 
ho; light verses which may be written by gentlemen hav- 
nut slender pretensions to the name of poets. 
\alpole’s circumstances however allowed him to indulge, 
n gnore dignified fashion, his taste for art and literature. 
WOniwho was ashamed of writing plays and poems, had no 
ee: to be ashamed of collecting books and antiques, or of 
buising baronial castles, and designing romantic gardens. 
tpugh Sir Robert Walpole himself left his affairs ex- 
ngly embarrassed, he had carefully provided for the 
er branches of his family by grants of public posts. 
Sevial sinecure offices conferred on Horace made up his 
nee, during the greater part of his life, to L.4000 at 
eag or perhaps considerably more. To a bachelor, suffi- 
lciel'y methodical and cautious in money-matters, a sum 
ikejhis offered no inconsiderable facilities for the indul- 
\gere of one or two expensive tastes. Walpole began to 
eollst a few antiques while in Italy; but his passion for 
olzting did not arrive at its height till much later. 
n (47, when he was thirty years old, he purchased a 
otize and piece of ground at one end of the village of 
fwikenham. Subsequent purchases increased the domain 
‘ extent of several acres, the whole of which was laid 
utis pleasure-grounds; and the “ little plaything house,” 
jinejsantly altered and enlarged, grew at length into the 
|Golic castle of Strawberry Hill. Its owner’s taste had 
\recwed, partly perhaps from his friend Gray, an early 
ition towards this style of architecture, as well as to 
heranches of antiquarian study connected with it. 
| the erection and decoration of his mansion, in desul- 
ristudy and composition, in the enjoyments of society 
fe embraced many of the aristocracy, and a very few of 
terary men of the country, and in several excursions 
( ‘ris, which introduced him to the philosophical precur- 
orjof the revolution,—in employments such as these, 
ard only by his retirement from parliament, passed the 
ifeif Horace Walpole, till he had attained his seventy- 
ouh year. The death of his unfortunate nephew then 
him his father’s earldom, an honour unaccompanicd by 
substantial accession of fortune. He had for many 
he a victim of gout, and the short remainder of his 
uévas spent in utter helplessness of body. But the mind 
Wajanshaken to the last. 
te works in which Walpole exhibits most characteristi- 
al! all his qualities of mind, both moral and intellectual, 
tCis Letters, especially those in which the politics of the 
wi are the matters chiefly handled. Accordingly his 
'{f0t'spondence with Sir Horace Mann (which was prudently 
| Sujessed till the present generation) may be most advan- 
| "gously studied as a likeness of the writer; and to this 
! testing series other sets of letters, such as those to the 
- Ovays, and even the posthumous Memoirs, may be re- 
| Bed as little else than supplementary. The dissection 
')/9! otives, which is the task undertaken with the greatest 
| teiness, is that which is performed least satisfactorily. 
Il) analysis of the springs of action is often evidently 
but as often it is clearly performed by one who was 
4 able alike of believing that men whom he disliked 
Cov} act patriotically or nobly, and of even conceiving 
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tives of a higher class than those by which, 
in part, he himself was led. The selfishness of Strawberry 
Hill, though not its refinement, was indeed a fair enough 
measure by which to estimate such statesmen as the Pel- 
hams : but both the selfish indolence and the confined thougn 
acute intellect were utterly alien to the mind of Pitt, and 
utterly incapable of estimating him and the few other spi- 
rits which in that age of intrigue and detail possessed real 
strength and elevation. Akin to this temper of universal 
Censoriousness, and indeed springing from the same source, 
is another distinctive peculiarity of all Walpole’s political 
sketches; namely, his incapacity for determining the rela- 
tive importance either of principles or actions. An intrigue 
which substitutes in the ministry a Holdernesse for a Pel- 
ham, possesses in his eyes equal consequence with the agi- 
tation which decides whether the foreign policy of the 
nation is to be swayed by strength and patriotism or by 
weakness and corruption—by William Pitt, or by the crea- 
tures who, during the greater part of his life, thwarted and 
crippled his exertions. Nay, the politics of the day them- 
selves appear, in Walpole’s eyes, as standing on the same 
levcl with the amusements, the family history, the de- 
bauchery of the fashionable world: Lady Orford is sati- 
rized in the same breath with the Chancellor Hardwicke, 
and the king of Prussia is not less a theme of merriment 
than “ Prince Pigwiggin” or the duchess of Kingston. 
These very qualities, which at once bear unfavourable 
witness to the state of the writer’s mind, and diminish the 
value of the writings as historical documents, do never- 
theless give a peculiar attraction to them as literary com- 
positions of a certain class. The class is not a high 
one, but in it the best parts of this Correspondence oc- 
cupy the very foremost place. The Letters are inimi- 
table pictures of society and of human character, drawn 
by the hand of one who was a master in the delineation of 
scenes from familiar life ; not, it is true, inspiring his figures 
with poetic truth or serious significance, but shedding over 
all of them a gaily comic light. They are a kind of satires, 
and few compositions claiming that name are equal to them 
in lively wit, in striking grasp of character, in picturesque 
colouring of incidents, and in apposite, epigrammatic, vi- 
gorous language. They have been criticised at great 
length, and with consummate talent, in the Edinburgh Re- 
view, vol. lviii. 
WALSALL, a town of the hundred of Offlow and county 
of Stafford, 116 miles from London and fifteen from Staf- 
ford. It is aplace of great antiquity. It stands on the side 
of a hill, and consists of several regular and spacious well- 
built streets, which are well paved, and lighted with gas. 
The parish church is a spacious building, in the form of a 
cross, with an octagonal tower. There is also a handsome 
chapel, called St Paul’s, erected in 1826. The town has a 
well-supplied market on Tuesday, and three annual fairs. 
The trade is very extensive, chiefly in various kinds of hard- 
ware, but especially in what consists in horses’ furniture, 
usually called saddlers’ ironmongery. The government is 
vested in a corporate body, consisting of a mayor, six al- 
dermen, and seventeen councillors. ‘The suburb, called the 
Foreign, is now the largest portion of the place, or at least 
contains the greatest number of inhabitants; and by the 
late act the whole is made one borough for the purposes of 
election, and has received the power of returning one 
member to the House of Commons. Walsall contains many 
dissenters, who have their respective chapels. The popu- 
lation amounted in 1821 to 11,914, and in 1831 to 15,066. 
WALSH, Wi.14m, an English critic and poet, the son 
of Joseph Walsh, Esq. of Abberley in Worcestershire, was 
born about the year 1660. He became a gentleman com- 
moner of Wadham College, Oxford, but left the university 
without taking a degree. His writings are to be found among 
the works of the Minor Poets, printed in —_ He was 
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Walsham made gentleman of the horse in Queen Anne’s reign, and public interest to his own; he being so poor, that, excen. 1 
_ | died in 1708. He was the friend of Dryden and of Pope, ing his library, which was a very fine one, he had scarce 
= the former of whom esteemed him the best critic then effects enough to defray the expense of his funeral, 7 
oe live ; and Pope has celebrated his character in the Essay WALTHAM ABBEY, a market-town of the county of ’ 
on Criticism. Essex, in the hundred of Waltham, eleven miles from Lon. | 
WALSHAM, Nort, a market-town of Norfolk, in the don. It takes its name from the stately abbey erecteg 
hundred of Tunstead, 124 miles from London, and twelve there by Harold, son of Earl Godwin, and afterwards fe, 
from Norwich. It is about six miles from the sea-shore, ther endowed by Henry I. The present church was fo -. 
and consists of three streets, diverging from a central area, out ofa part of the ancient building. The town has a mar. 
in which is built the church. It has a well-supplied market ket on Tuesday, and three annual fairs. An establishment. 
on Tuesday, and two annual fairs. There is an endowed has been formed by government for the manufacture of 
free school, and several dissenting places of worship. The gunpowder. The population amounted in 1821 to 1993 
population amounted in 1821 to 2803, and in 1831 to 2615. and in 1831 to 2013. nn 
WALSINGHAM, a market-town of the county of Nor- WALTHAMSTOW, a large parish, with a town of the 
folk, in the hundred of North Greenhoe, 117 miles from same name, in the county of Essex, in the hundred of Be. 
London, and four miles from the sea. It was formerly a contree, five miles from London. It is situated near the 
large place, when the abbey, whose ruins remain to attest river Lea, in a rich district, and consists mostly of country 
its former magnificence, contained an image of the Virgin houses belonging to the rich class of traders of the m 
Mary, much venerated, and visited by numerous pilgrims, polis. There is a large church, an endowed school 
and to which Henry VIII. once repaired barefooted, with several dissenting chapels. The population amount 
the present of a valuable necklace. The reformation caused 1821 to 4304, and in 1831 to 4258. 
the town to decline. It has now a handsome church, and WALTON, Isaac, an early writer of great popu 
a good market on Friday. The countryaround itis highly was born on the 9th of August 1593, in the parish of 
fertile, and especially yields abundance of saffron. The po- Mary and town of Stafford. The condition of his 
pulation amounted in 1821 to 1067, and in 1831 to 1004. not mentioned, but his mother is described as the 
Watsincuam, Thomas, an English Benedictine monk of of Edmund Cranmer, archdeacon of Canterbury, and 
the monastery of St Alban’s, who lived about the year niece of the archbishop. His own occupation was that 
1440. He applied himself to the history and antiquity of a shopkeeper ; but his love of literature, as well as his 
his country, in quality of historiographer to the king, and right and amiable simplicity of character, recommen 
composed the History of King Henry VI., with other works. him to the favour and friendship of many individuals d 
Wausincuam, Sir Francis, secretary of state during tinguished by their talents and station. In 1624 wef 
the reign of Queen Elizabeth, was descended from an an- him residing on the north side of Fleet-street, two do 
cient family in Norfolk, but was born at Chislehurst in west of Chancery-lane ; and in 1632 he had removed t 
Kent, in the year 1536. After having made great pro- house in the lane. The tradition of his family repre 
gress in his studies at Cambridge, he was twice sent am- him as a Hamburg merchant, or wholesale line 
bassador to France, and at his return to England was em- but, according to Anthony Wood, he followed the occu 
ployed in the most important affairs, became secretary of tion of asempster. He married Anne the sister of T 
state, and was one of the commissioners for the trial of Ken, afterwards bishop of Bath and Wells. While 
Mary queen of Scotland. Sir Francis was undoubtedly habitant of St Dunstan’s in the West, he was a regu 
one of the most refined politicians and most penetrating tendant on the ministrations of Dr Donne, theny 
statesmen that any age has produced. He had an admi- the parish; and with this witty poet and divine h 
rable talent, both in discovering and managing the secret tracted a friendship, which was only terminated b 
recesses of the heart. He had his spies in most courts in Walton visited him in his last sickness, and wrote a 
Christendom, and allowed them a liberal maintenance; for cumstantial account of his life, which m 1640 accompat 
it was his maxim, that knowledge cannot be bought too a collection of the dean’s Sermons. Another of his 
dear. In 1587, the king of Spain having made vast pre- guished friends was Sir Henry Wotton, whose life. 
parations, which surprised and kept all Europe in suspense, undertook to write, and finished it about the yea 
Walsingham employed his utmost endeavours for the dis- It was prefixed to the “ Reliquize Wottoniane,” which 
covery of that important secret ; and accordingly procured edited in 1651. It is to be regretted that he did not ¢ 
intelligence from Madrid that the king had informed his cute his design of writing the lives of other two1 
council of his having despatched an express to Rome, with connected with Eton, Sir Henry Savile and John 
a letter written with his own hand to the pope, acquainting both very eminent in their generation. About th 
him with the true design of his preparations, and begging his 1643, we are informed, he left London, and, with 
blessings upon him ; which design for some reasons he could very far short of what would now be called a co 
not disclose till the return of the courier. The secret be- seems to have retired altogether from business. 
ing thus lodged with the pope, Walsingham, by means of a resided in the metropolis, angling had been his 
Venetian priest, whom he retained at Rome as a spy, got recreation, and in that art he arrived at great skill a 
a copy of the original letter, which was stolen out of the ficiency. The result of his experience he embodied 
pope’s cabinet by a gentleman of the bed-chamber, who very pleasing volume, entitled “ The complete An; 
took the key out of the pope’s pocket while he slept. After contemplative Man’s Recreation.” Lond. 1653, 8vo. | 
this, by his dexterous management, he caused the Span- work was so favourably received, that other four ¢ 
iards’ bills to be protested at Genoa, which should have were published during the author’s lifetime, name 
supplied them with money for their extraordinary prepara- 1655, 1664, 1668, and 1676. To this last impr 
tions; and by this means he happily retarded this formi- second part, containing instructions how to angle fo 
dable invasion for a whole year. In short, he spent his or grayling, was added by his friend Charles Cotton. 
whole time and faculties in the service of Queen Elizabeth, both parts there are many subsequent editions, am" © 
on which account her majesty was heard to say, “ that in popularity of the work continues unimpaired. 
diligence and sagacity he exceeded her expectations.” rate edition, with a life of the author, was publi 
However, after al] his eminent services to lis country, John Hawkins in the year 1760. Walton having 
this man gave a remarkable proof at his death, which hap- his biographical labours, published the life son it 
pened on the 6th of April 1590, how far he preferred the 1662, that of Herbert in 1670, and that of Sanderson "| 
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167, His Lives were afterwards collected together, and 
| , ts form have repeatedly been printed. An edition, 
Jeongning an account of the author, together with an- 
| otaons, was published by Dr Zouch. York, 1796, 4to. 
(Thework, thus illustrated, reached a third impression. 
or) 1817, 2 vols, 8Svo. These specimens of circumstan- 
‘Itial (ography are rendered very interesting by the native 
Veincess of the author’s disposition, and by the garrulous 
mycity of his narrative. In 1680 he published, but 
‘lyittat his name, “Love and Truth: two modest and 
sable Letters, concerning the Distempers of the pre- 
entitimes: written from a quiet and conformable Citi- 
n° London, to two busie and factious Shopkeepers in 
ovatry” Lond. 1680, 4to. This tract was reprinted 
I Zouch’s edition of the Lives. At the age of ninety, 
e cited “ Thealma and Clearchus ; a Pastoral History in 
oh and easie verse: written long since by John Chalk- 
hill, 'sq?. an acquaintant and friend of Edmund Spencer.” 
‘Tom 1683, 8vo. As to the author, he states “that he 
| : his time a man generally known, and as well be- 


vd; for he was humble, and obliging in his behaviour, a 
snman, a scholar, very innocent and prudent; and in- 
souis whole life was useful, quiet, and virtuous.” Of this 
Nipoenthere is a recent edition. Chiswick, 1820, ]2mo. The 
teamiof Chalkhill is otherwise so entirely unknown, that 
ke who published this edition, is inclined to doubt 
heer the poem may not have been a youthful produc- 
onif its first editor. Having attained to a healthful and 
ayy old age, he died on the 15th of December 1683, 
nchester, in the prebendal house of his son-in-law Dr 
av'ins, and was interred in the cathedral of that city. 
isvife died in 1662. Their son Isaac Walton having 
eeieducated at Oxford, became rector of Polshot, and 
ny residentiary of Salisbury. He died unmarried, in the 
eail716. His only sister Anne was married to William 
atins, rector of Droxford, and prebendary of Winchester. 
hd only son, William Hawkins, was the author of a well- 
nah “ Treatise of the Pleas of the Crown.” (x.) 
iton, Bryan, a very eminent biblical scholar, was 
orn the year 1600, at Seymonr in the district of Cleve- 
indin Yorkshire. He is said to have been admitted a 
zajof Magdalene College, Cambridge, in the month of 
n1616. In 1618 he became a sizar of Peter House. 
epok the degree of A. B. in 1619, and that of A. M. 
} \23. He left the university for a curacy and the 
aarship of a school in Suffolk. He next removed to 
lenctropolis, as an assistant at the church of Allhal- 
'Bread-street; and in 1626 he was collated to the 
cry of St Martin’s Orgar. On the 15th of January 
1-6, he was instituted to the rectories of St Giles-in- 
hevields, and of Sandon in Essex. ‘The former he does 
otipear to have retained. About this time, he is sup- 
/Post to have been chaplain to the king, and to have been 
bled to a prebend of St Paul’s. In 1639 he took the 
“ydegic of D. D. at Cambridge; and in the public act, he 
afained a thesis against the infallibility of the pope. 
lisvife, Anne Claxton, died in the course of the follow- 
Ngiear. 
Walton was involved in the troubles which ensued ; 
ni 1641 he is supposed to have been dispossessed of both 
issctories. Towards the close of the year 1642 he was 
lied into custody as a delinquent. Like many other 
ie of his order, he afterwards sought a place of re- 
igiat Oxford; and on the 12th of August 1645 he was 
jiclporated doctor of divinity. Here, among the learned 
ives, he met with Dr Fuller, dean of Ely, whose daugh- 
Nhne became his second wife. On his return to Lon- 
ophe resided in the house of his father-in-law. Undis- 
i'd by the change of his circumstances, he planned and 
ated one of the greatest, if not the very greatest, lite- 
renterprise of which his country can boast. This was 
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the famous Polyglott Bible, of which the plan appears to Walton. 
have been brouglit to considerable maturity in the year ~~ 


1652. The design was approved by the Council of State, 
who exempted from duty all the paper to be employed in 
the edition ; and to the credit of the age it must be record- 
ed, that in the month of May 1653 subscriptions had been 
obtained to the amount of L.9600. Dr Walton had va- 
rious coadjutors, but the very laborious task of editorship 
devolved upon himself. As a precursor, he published “ In- 
troductio ad Lectionem Linguarum Orientalium.” Lond. 
1654, 8vo. This introduction was reprinted at London in 
1655. The great work itself was completed in the space of 
about four years, and made its appearance under the title of 
Biblia Sacra Polyglotta, &c. Lond. 1657, 6 tom. fol. In 
this edition, nine langnages are employed, but not a single 
book is printed in so many. The four evangelists are in 
six, the other books of the New Testament only in five, 
and those of Judith and the Maccabees only in three. The 
Prolegomena have been repeatedly printed in a separate 
form, and are allowed by the most competent judges to be 
a work of great erudition, as well as of great value. The 
last edition is that of Wrangham, published at Cambridge 
in 1825, in 2 vols. 8vo. 

Among those who assisted Walton in his very arduous 
undertaking, we must first of all mention the venerable 
Archbishop Usher, who not only aided and directed him 
by his counsel, but likewise furnished him with a collation 
of sixteen manuscripts. His learning was so variegated and 
so profound, that it was of no small importance for the edi- 
tor to have access to him on all occasions of doubt and 
difficulty. Another able coadjutor was Dr Lightfoot, and 
a third was Dr Pocock. The services of Abraham Whee- 
lock, Patrick Young, Dudley Loftus, Herbert Thorndike, 
Thomas Hyde, Thomas Greaves, and several other indi- 
viduals, are likewise commemorated. Selden, who posses- 
sed a great fund of oriental learning, was a zealous pro- 
moter of the design; and he joined with Usher in signing 
a recommendation, which was printed with the prospectus. 
He was one of those to be consulted in the progress of the 
work, and his valuable library was open to the editor. 

One fellow-labourer, Edmund Castell, demands a more 
particular notice. He not only rendered important assist- 
ance to Walton, hut likewise compiled a most learned and 
elaborate work, which is always regarded as a necessary ac- 
compantment of the Polyglott. It was published under the 
title of “ Lexicon Heptaglotton, Hebraicum, Chaldaicum, 
Syriacum, Samaritanum, thiopicum, Arabicum, conjunc- 
tim; et Persicum separatim,” &c. Lond. 1669, 2 tom. fol. 
This Lexicon is a work of stupendous labour ; and, accord- 
ing to Dr Clarke, it “is probably the greatest and most 
perfect work of the kind ever performed by human indns- 
try and learning.” He was aided by Dr Lightfoot, and by 
some other orientalists, one of whom was Beveridge, and 
another Golius. In the preparation of this work, and in 
labouring at the Polyglott, Dr Castell spent seventeen 
years, and generally sixteen or eighteen hours a day. In 
the progress of his work, he maintained in his own house 
seven Englishmen, and seven foreigners, in the capacity of 
copyists. He spent the large sum of L.12,000, and con- 
tracted debt to the amount of L.1800; and the recommen- 
dations of the king and the archbishop of Canterbury 
only procured him contributions to the amount of L.700. 
« Though I perish,” said this learned and excellent person, 
“it comforts me nota little to see how holy writ flourishes.” 
He was not however left to perish. At the time of his 
death, which occurred in 1685, he was professor of Arabic 
in the university of Cambridge, prebendary of Canterbury, 
rector of Higham Gobion in Bedfordshire, and chaplain in 
ordinary to his majesty. ; 

Dr Walton’s next publication bears the title of “ Disser- 
tatio, in qua de Linguis Orientalibus, Hebraica, Chaldaica, 
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&c.et de Textuum et Versionum que in Com- 
plutensibus, Regiis, Parisiensibus et Anglicanis Polyglottis 
_ Bibliis habentur, Antiquitate, Authoritate et Usu, breviter 
disseritur.” Daventrie, 1658, 12mo. This is followed by 


—— Wower’s “ Syntagma de Greca et Latina Bibliorum Inter- 


pretatione.” His meritorious labours were not duly appre- 
ciated by some of his contemporaries; and he was very unad- 
visedly attacked by Dr Owen, in “ Certain Considerations on 
the Prolegomena and Appendix to the late Biblia Polyglot- 
ta.” The writer was himself a man of learning; but the 
dangers which he contemplated were imaginary, and he 
ventured upon ground which he could not maintain against 
such an antagonist. His work was very ably refuted by 
Dr Walton, in “ The Considerator considered.” Lond. 
1659, 8vo.! 

At the period of the Restoration, his great and conspi- 
cuous merits could not be disregarded. He was speedily 
restored to his former preferments, and was nominated to 
the bishopric of Chester. On the 2d of December 1660, 
he was consecrated in Westminster Abbey. In March fol- 
lowing he was one of the commissioners at the Savoy con- 
ference; a conference which so strikingly displayed the 
unmitigated bigotry of the triumphant churchmen. The 
bishop of Chester however appears to have acted with suffi- 
cient moderation. . His new honours were very short and 
fleeting. He reached his episcopal seat on the 11th of 
September 1661; and having soon afterwards returned to 
London, he died there on the 29th of the ensuing Novem- 
ber, in the sixty-second year of his age. » (&) 

Wa ton-on-THAMES, a town of the county of Surrey, 
in the hundred of Elmbridge, eighteen miles from London. 
Its name denotes its situation ; and there is a bridge over the 
river, near to which are the remains of an ancient bridge, said 
to have been erected by Julius Casar, who is reported to 
have passed the stream by it. There are many fine seats 
in the parish and vicinity, especially Oatlands, the residence 
of the late duke of York. The population amounted in 
1821 to 1891, and in 1831 to 2035. : 

WALURU, a town of Hindustan, province of Mysore. 
It consists of 500 houses, and is one of the richest and best 
built towns on this frontier, above the Ghauts. It is defended 
by a citadel, and has a manufacture of cotton cloth, and an- 
other of blankets. There are also distilleries of country 
rum, in which the bark of the mimosa is an ingredient. 
A Hindu chieftain, who formerly held this town and the 
adjoining territory, is allowed to inhabit the citadel, and 
has a pension from the Mysore government. It is situated 
a few miles from Bangalore. 

WAMAR, a small island in the Eastern Seas, near the 
west coast of Aroo. Long. 134. 57. E. Lat. 5. 30. 8. 

WANDIA, a town of Hindustan, province of Cutch, 
district of Wagur, situated on the northern side of the 
Runn, immediately opposite the fortress of Mallia. It was 
subdued by the British in 1809, when the chief was laid 
under tribute. Long. 70. 43. E. Lat. 23. 3. N. 

WANDICOTTA, a town and large district of the Ba- 
laghaut ceded territories, situated principally between the 
fourteenth and fifteenth degrees of north latitude, and now 
mostly comprehended in the Cudapah collectorship. The 
chief towns are Wandicotta, Tadimery, and Anantapooram, 
and the principal river is Pennar. The town was formerly a 
very strong fortress, and remarkable for the vicinity of a 
diamond mine. It is fifty miles north-north-west from Cud- 
dapah. Long. 78. 20. E. Lat. 14. 42. N. 

WANDIPOOR, a town and fortress of Hindustan, pro- 
vince of Bootan, in the territories of the rajah. It is a place 
of great strength, being situated on the narrow extremity 
of a rock, between three rivers, the confluence of whose 
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streams takes place at its sharpened point, and 
of considerable magnitude, called the Chantchieu, which fal, 
into the Brahmapootra. At Wandipoor there iga eo, 
bridge of fir, without the least iron in its conttipiegael W 
112 feet span, which is said to have lasted 150 years, a |, 
out exhibiting any symptoms of decay. The climate a 
is excessively cold, and subject to high winds, The tow | 
is consecrated, and is the residence of a considerable onl 
ber of gylongs or priests of the grand lama. | 
WANDIWASH, a town and fortress of the south of | 
India, in the province of the Carnatic. In 1759, the Br. | 
tish were repulsed in an attack on this place; but jp No. | i 
vember following, it was taken by Sir Eyre Coote, with ’ 
scarcely any loss. It was the scene of a decisive battle, in | 
January 1760, between the French under M. Lally, and | 
the British under Colonel. Coote, with their respective | 
allies, in which the former were totally defeated. The for: | 
tress was demolished, by order of General Stuart, in 1793, | 
The town, with the adjoining territory, is now included in | 
the Arcot collectorship. It is sixty-four miles south-west 
of Madras. Long. 79. 40. E. Lat. 12. 20. N. | 
WANDSWORTH, a town and large parish in the county. 
of Surrey, in the hundred of Brixton, six miles from Lon. 
don. It stands at the junction of the river Wandle with | 
the Thames, and contains corn-mills, distilleries, breweries, | 
and boat-building yards upon a large scale, as well as sik | 
and printing works. There are two churches, one of recent 
erection, some dissenting places of worship, and some cha. 
ritable establishments founded by Henry Smith, who was | 
buried here in 1627, having left vast sums for benevolent | 
purposes. There are many fine houses within the parish, | 
The population amounted in 1821 to 6702, and in 183] to | 
‘| 
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6879. 
WANKANEER, a town of Hindustan, province of Gu | 
jerat, situated on an angle formed by the conflux of the | 
rivers Muchoo and Patalia. It contains about 5000 houses, | 
and a very handsome mosque, and belongs toa petty chief, | 
who is tributary to the Guicowar. Long. 70.55. E, Lat | > 
22.. 27... Ni. ip 
WANLOCKHEAD, a village in the parish of Sanguhar ) 
and county of Dumfries, nearly 1500 feet above the level | 
of the sea. It is famed for the lead mines which have been || 
worked there from the middle of the sixteenth centuryto | & 
the present time, with various success, but which are now 0 || 
the decrease. Gold was at one time worked for, and it is || 
still collected by the miners in small particles. Betwe 
the years 1831 and 1835, two specimens were found ¥. r 
weighed respectively ninety and sixty grains. The qual: |] — 
tity of lead raised in 1829 was 596 tons, and in 1830, 461 |» 
tons, which was sold at L.13 per ton. The numberof pe 
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miners have established a subscription library for their own } 
use. The population amounted in 1821 to 706, and in Wl 
1831 to 675. . ‘i 
WANNY, an extensive district in the island of Ceylon |) 
situated on the north-east quarter, in the vicinity of Trin | 
comalee. It is a flat country, well adapted for the cultivar | 
tion of rice. meee | 
WANSTEAD, a parish of the county of Essex, in the i 
hundred of Becontree, six miles from London. ee 
scattered place, containing many fine residences belonging | 
to the richer class of the inhabitants of the metropolis -| 
was chiefly remarkable for the magnificent mansion recenlly 
destroyed, to the great regret of the public. The ch .| 
is a modern elegant edifice. The population amou? | 
in 1821 to 1354, and in 1831 to 1403. aa 
WANTAGE, a market-town and parish of the — | 

| 
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of Berks, and in the hundred of the same name, Sixty 
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W@oruondon. This place is celebrated from King Alfred 
»viz been born in a royal residence which it once contain- 
_ he town stands in the vale of the White Horse 3a name 
veto it from the figure of a gigantic horse cut in the side 
athalk-hill, to commemorate Alfred’s victory over the 
Mon: It is in a galloping position, and covers nearly 
tan are of ground. Near to the horse are some stones set 
lon ese, said to be the burial-place of the Danish leaders 
who «ll in the battle, which, according to the tradition, was 
Noucs near it. The peasantry in the neighbourhood are 
( cwamed to assemble yearly at midsummer for what is 
lia scouring the horse, when they remove every weed 
d stacle that may have obscured the figure, and after- 
ware spend the day in various rural sports. It is now a 
cof little trade, except that of making flaxen cloth for 
hack ¢. There is a market on Saturday, and four annual 
fairs: The population amounted in 1821 to 2560, and in 
1183 ko 2507. 


Tar portion of military science which falls to be treated 
dy this term, may be conveniently discussed, in a work 
elie present, under the two main and obvious divisions 
Vir by Land, and War by Sea. We shall accordingly 


i subject with reference to these divisions. 


bad IL—WARLIKE OPERATIONS BY LAND. 
Herring generally to the articles Army, ARTILLERY, 
FICATION, and GUNNERY, for much that, in a large 
evibelongs to the science of war, we shall under this 
vipn of the present head direct our attention to the 
edprinciples of war ; and shall endeavour to give as full 
i of their applications and combinations as our limits 
IlMlow: 


Jnini has demonstrated that the art of war reposes 
ie governing principle, or what may be termed the 
mental maxim ; by the application of which all the 
a“ are good, and without which they are all 
. This maxim consists in effecting, with the greatest 
“of forces, a combined operation upon the decisive 
i To illustrate the subject, it may be observed, that 
€tcisive point in war, or what has been termed the 
hintive objective point, is obviously that in which resides 
evinciple of strength in an enemy ; and it follows, that 
able to destroy it in the shortest and most effectual 
ni must be the fundamental principle adopted by his ~ 
twonist. The mode of effecting this purpose is how- 
evhe difficult part of the question, because of the infi- 
Cariety of circumstances to which it is subjected. But 
Cileory of war may nevertheless be divided into three 
itive combinations ; because the practice is composed 
| é many branches, each of which depends upon parti- 
ltprinciples: therefore, a great operation, to be perfect, 
to include the three primitive combinations; be- 
w then they produce the complete application of the 
némental maxim. The first of these relates to what 
'camonly termed forming the plan of a campaign, and 
ts, either in an offensive or defensive view, in the art 
bracing the lines of operations in the most advantage- 
‘tanner. The second is the art of moving the mass of 
rs, in the most rapid manner possible, upon the objec- 
‘oint of the primitive or accidental line of operations. 
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lr r the sake of perspicuity, when this term is appli 
‘ary Tactics, Thus also the phrases, science, and art of war, 
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WAPENTAKE is the same with what is called a Aun- Wapen- 


dred, especially used in the north counties beyond the river 
Trent. The word seems to be of Danish original, and to 
be so applied for this reason: when first the kingdom, or a 
part, was divided into wapentakes, he who was the chief of 
the wapentake or hundred, and who is now called a high 
constable, as soon as he entered upon his office, appeared in 
a field on a certain day on horseback with a pike in his 
hand, and all the chief men of the hundred met him there 
with their lances, and touched his pike; which was a sign 
that they were firmly united to each other by the touching 
their weapons. But Sir Thomas Smith says, that ancient- 
ly musters were made of the armour and weapons of the 
several inhabitants of every wapentake ; and from those that 
could not find sufficient pledges for their good bearing, 
their weapons were taken away and given to others; from 
whence he derives the word. 
WAPPING. See Lonpon. 
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This is the method of execution, or strategy. The third 
is the art of combining the simultaneous application of the 
mass of forces on the most important point of a field of 
battle. This branch is usually designated by the term 
Tactics.) 


T.—-PLAN OF CAMPAIGN. 


A plan of campaign depends upon six essential consider- 
ations: Ist, the political situation of both parties; 2d, 
the situation of the moment; 3d, the relative force and 
military means ; 4th, the location and distribution of the 
armies ; 5th, the natural line of operations; 6th, the most 
advantageous line of operations. In forming the plan, it is 
not necessary to have regard solely to the exact balance of 
the relative means of war between the parties, but to view 
them only as they are important. Tcrritorial and manceu- 
vring lines of operations are the principal object; and 
though they are subject to many accessory considerations, 
the rules of the art must nevertheless form their basis. 
Originality and great boldness are not incompatible with 
their application; such, for instance, as the plan which 
Napoleon, in 1800, executed in Italy. No enterprise could 
be more daring, none more rich in great and decisive com- 
binations, or more prudent and cautious; since, while it 
menaced the enemy with ruin, no greater misfortune could 
occur, in case of check, than the sacrifice of the extreme 
rear-guard. ' 

Before we proceed, it may be useful to fix, by defini- 
tions, several terms, upon the comprehension of which the 
most important military reasoning depends. 

By a base or basis of operations is meant a frontier, the 
course of a river, a coast, arange of mountains or fortresses, 
or any topographical or political extent of country, upon 
the imaginary line of which the corps of an army assemble, 
offensively, to take their departure from thence into the 
enemy’s country, and towards which, in case of failure, it 
is intended to retreat; defensively, to counteract all the 
measures which an invading force may pursue. 

Lines of operations are divided into territorial and ma- 
neeuvring lines. By territorial lines are understood those 
which nature or art has traced for the defence or in- 
vasion of states. Frontiers covered by fortresses, or de- 
fended by nature with chains of mountains, great rivers, or 


a 
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are used as synonymous, while we should understand by the science of 
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other obstacles, form their constituents. Maneuvring 
lines are the dispositions of the general to traverse them 
offensively, or cover them defensively. Both these lines of 
operations are intimately connected. In offensive war, the 
line is an imaginary perpendicular upon the base, along 
which an army operates against the enemy; in defensive 
war, it is often the same, but still oftener parallel to the 
territorial line. A line of communication is either the 
same as that of operations, or any other by which the army 
receives its supplies, and communicates with the base. 

Some examples will render the definitions more intelligi- 
ble. France and Austria have three great lines of operations 
against each other ; by Italy on one side, Switzerland and 
Tyrol in the centre, and by Germany on the other. In 
these the Po, the Maine, the Danube, or a principal road, 
constitutes the matériel of lines; which are amenable to 
only a few rules prescribed by their nature. Between 
Prussia and Austria again are three lines, through Moravia, 
Lusatia, and Saxony. Lines of operations are divisible 
into collateral or separate points. Frederick entered Bo- 
hemia by his central line, upon four points. The French 
invaded Germany in 1796 and 1799 upon two subdivided 
lines. Napoleon always operated upon one principal line, 
as did the duke of Wellington in Spain. 

Thus far no great variety of combinations seems to per- 
plex the view; but in the selection of the particular line, 
the problem becomes difficult, because a great multiplicity 
of circumstances, many of them not purely military, inter- 
pose. The political situation of the belligerents ; their re- 
Jative resources; character and situation of the fortresses ; 
accidental strength of their forces ; distance by sea ; course 
of a considerable river ; direction of a chain of mountains ; 
nature of the country; political state of either party ; 
jealousy of a neutral, or apprehensions of an ally; all in 
their turn claim consideration. In general, however, the 
initial application of military masses should be, when the 
belligerents are neighbours, upon some part of the frontier 
which projects into the hostile state, as Bohemia with re- 
gard to Prussia, or Silesia with regard to Austria. But it 
is a maxim that lines of operations have their key as well 
as fields of battle: in the former, the great strategical 
points are decisive; as, in the latter, the points which 
command the weak part of a position constitute the key. 
Where there exists a vast superiority of force on one 
side, the key, or great strategical point, may be sought at 
a considerable depth in the line of operations; but where 
the masses are nearly balanced, it is necessarily reduced to 
a relative proportion with the breadth of the base. Thus, 
for instance, the destruction of a French army on the 
frontier of the Netherlands, would not immediately pro- 
duce the consequence of the victors marching to the capi- 
tal, unless they had sufficient superiority to mask the 
principal fortresses which cover her line of defence in that 
quarter, or some other accidental circumstance rendered 
such a measure practicable. As further proofs of the re- 
lative proportion between the depth and base of a line 
of operations, that of Napoleon in Russia failed on both its 
pivots, before the summit was defeated ; and those in Spain, 
although they were supported by intermediate fortresses, 
immediately contracted, when the battle of Salamanca 
produced consequences which endangered the western 
communication with the base. 

Although it is absolutely necessary to move with a mass 
of force near the enemy, it is more advantageous to march 
in separate corps while still at a distance from him, if he 
has not a concentrated mass ready to act, and there be se- 
veral roads leading concentrically towards the point intend- 
ed to be occupied. It is evident that five corps, of twenty 
thousand men each, will move forward more rapidly to- 
wards any point, than a hundred thousand men, marching 
on the same road, who can only advance with the tardiness 


inherent in large bodies, and besides are encumbered wis 
the immense train of their subsistence. Celerity of y 

ment, multiplying the force of an army by enabling, 
mass to be carried alternately upon every point of le 
line, is an advantage of invaluable consequence; but aa ] 
is not the only reason for recommending die me 4 
There are two others, viz. the increased facility of anes 
ence, and the uncertainty into which it throws theenem 

An army of 20,000 men can find subsistence, in cen "7 
Europe, on every part of their march, by merely causing 
country within some leagues to contribute to their ws 
and if they convey with them biscuit for eight or ten dy 
that is, during the first period, while corps are in 
or manceuvring in a contracted area with other colym 
they will be enabled to subsist till the magazines are form. , 
ed. ‘Thus military operations are in a great degree ema. _ 
cipated from the necessity of pre-arranged magazines, anf _} 
the regular encumbrance of field-ovens. AY 

The army which commences offensive operations takes 
the lead in all the movements, and those of the enemy 
necessarily subordinate to them. If therefore it occupies 
with a corps each of the great avenues leading to th 
enemy, he will be in a state of uncertainty along his whol 
line of defence or operations, and remain in suspense as {¢ 
the point upon which he ought to collect his masses to 
pose them. Upon these facts, the following series o 
maxims is founded 

1. When an army undertakes an invasion, or acts offen 
sively, it takes the lead (or, as the French term it, Pini 
tive) in the movements. 

2. This advantage precludes the necessity of marching 
in mass, until near the point where the enemy is to be | 
found and attacked. Until then it is preferable to mov 
several strong corps, in proportion to the collective strength 
of the army, and to direct them upon the communication 
which lead concentrically to the point. 

3. The general direction can only be upon the ce 
one of the extremities, or the rear, of the hostile line. 
extremity will usually be found most eligible, beca 
from that point the rear is easily attained; the cen 
only in the case where the enemy’s line is scattered, and | 
his corps separated by great intervals. 

4. In this case the greater number of the corps should 
advance upon one of the isolated parts, and endeavow 
surround it, while the remainder should occupy a cental} 
point to keep the rest of the hostile army in check. 

5. When the principal mass of these corps is directed 
into the rear of an enemy, by passing one of the extrem: 
ties of his line, one corps should remain upon that extre- 
mity, in order to keep open the communication with the 
line of operations, while the opponent is cut off from his 
This corps serves likewise to attack him in flank, and 
prevent him from withdrawing out of a faulty position by 
a secret movement. 4 

6. These operations are most advantageous when ti 
enemy is at a great distance from his own base. +i 
principle may however be applied to positions less distan 
(two or three marches), provided the different corps 1@¥ 
no greater distance to traverse to the point of reunion 
than that which separates them from those of their eae 
advanced posts which face the enemy. But thisrule shoul 
not be understood as applying to isolated divisions UP r 
an extended front of ninety or a hundred miles, unable -! 
unite on a day of action, and whose movements cannot 7 
simultaneous upon the decisive point. The —"* 
easily perceived between such operations and those a 
veral corps coneentrated in a position the depth of ee 
equals the extent of front, and whose simultaneous c0-0pe- | 
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ration is certain before thé enemy can make aD attempt | 
upon their line. | 
7. By means of this system, the army, 0 
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ren space, marches more rapidly, and is enabled to sub- 
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istia the roads. Cattle and biscuit alone will be requir- 
pfollow each corps, in sufficient quantity to subsist it 
rhein the vicinity of the enemy, where the other corps 
avig likewise arrived, they are obliged to live within a 
mat periphery. The stock of provision will be suffi- 
entif equal to the time required for collecting another. 
8, Magazines are then formed in the rear as the army 
jveces. They are collected by means of regular requisi- 
onmade on the neighbouring provinces, and enforced by 
fei troops; contracts are entered into with the local ad- 
injrations, and precautionary convoys follow from the 
oners. Cattle, rice, and biscuit are the most useful 
rovions; the easiest to be transported. 

[this view of the theory of initial operations, such as 
lonni and other authorities consider them, no great re- 
aras paid to the waste of human life, by the frequent 
var, or irregularity of the issue of provisions, or notice 
ake of the indiscipline ‘which naturally arises when fa- 
ms the soldier to marauding. A relentless con- 
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crijion system may indecd supply recruits; but they are 
}vly inadequate instrument when compared to formed 
olchrs. 

T-emains to examine the art of forming a plan of cam- 
aig or operations in reference to insular expeditions. In 
hebplication of masses on the base line of operations by 
eapr by an insular force, much difficulty oceurs, espe- 
ia if that base is to be obtained by force on a hostile 
1; because the line of communication from the port 


gin. The point of debarkation becomes a secondary 
jas} and unless a friendly fortress, or a naturally advan- 
agjus point, left unguarded by the enemy, can be occu- 
jedthe difficulties are nearly insurmountable. It is again 
iifalt to despatch a large force in one flect ; itis danger- 
) keep it together, and dangerous to allow great inter- 
alii the elements affect the time, connection, and order 
convoy; an independent and separate service (the 
influences the primary organization and execution ; 
lel kation absorbs much invaluable time, particularly that 
f © artillery, horses, and stores. ‘From these causcs, a 
ajice has arisen of fitting out expeditions not sufficiently 
oriidable, with a view of ascertaining the practicability of 
n pject, but which by that very system is often ren- 
ler) impossible ; for the first landing having been effected, 
ra attention is no longer divided; he assembles 
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isiicans of defence while the second convoy is expected, 
he delay becomes decisive of the event. Yet if, in 
nybilitary operation, the effect of masses simultaneously 
mbyed be of consequence, it is in those which com- 
hele on the sea-shore ; for the troops have not only to 
lk and act offensively, but also to construct their 
; of seeurity and retreat in case of failure. If we 
x#ine the primary operations of this class, from the wars 
‘fing William to the present period, we shall find that, 
itthe exeeption of such as were favoured by chance or 
anlar eircumstances, the success or failure was de- 
erent upon one or more of the following maxims, espe- 
a’ as applied to continental expeditions. 
When an army is dirccted to make a descent upon an 
eniiy’s eoast, with the object of penetrating into the coun- 
ry point of debarkation should be selected, where the 
hey possesses no local means to arrest the progress, 
suas a fortified city or a defensible peninsula. If how- 
Vi circumstances compel the descent near or upon such 
ht, immediate measures should be taken to mask or 
“fare it, and secure the success of ulterior operations. 

If the expedition is intended to be confined solely to 
‘Poast, the point of debarkation should possess the indis- 
able qualifications of facility of communication with the 


sessed of these advantages is a fit spot for a temporary base Operations 
8 p porary base ip abn 


of operations. 


3. An expedition intended to operate ulteriorly should 


be ab initio superior to the probable immediate force of the 
enemy, so that the success of the landing and march into 
the country be not problematical. 

: 4. No combinations of invasion should be made depend- 
ing on the co-operation of corps expected from distant or 
opposite quarters. It is important to have them collected, 
as much as possible, on or near one point of embarkation, 
to proceed from thence in mass to execute the enterprise. 

d. In the plan of an expedition, no combinations should 
be admitted which include two or more lines of operations 
from separate bases. Armies transported by sea are, from 
that circumstance, not numerous; division renders them 
still weaker, and if on one point a misfortune occurs, the 
cther division must reimbark. 

6. In colonial and insular expeditions, it is only neces- 
sary to combine the means in proportion to the strength of 
the object, and with attention to the season and climate. 
But on all occasions where the reduetion of a fortress is in 
contemplation, the engineer department should possess an 
adequate matériel as well as the artillery. 

All these maxims are in unison with the leading prin- 
ciples of the art of war, or constitute mere modifications to 
adapt them to maritime affairs. As examples of the im- 
portance of the first rule, may be quoted the landing of the 
emigrants at Quiberon: being confined to a narrow penin- 
sula, they were immediately blocked in by the enemy. The 
Helder expedition, though victorious in two battles, could 
not penetrate beyond the neck of the Haerlemmer Meer, 
which makes a peninsula of North Holland. At Aboukir, 
again, a peninsula, similar results would have ensued, but 
for the circumstance that a communication could be open- 
cd on the side of Rosetta, which rendered the position cen- 
tral against the two exterior lines of the enemy, namely, 
those of Cairo and Alexandria, and enabled the British to 
carry their mass alternately upon each, and ultimately, with 
inferior numbers, to reconquer that province. 

In the second maxim, the causes are pointed out which 
allowed the expedition to Cherbourg, in 1758, to reimbark 
in safety, although no regular precautions insured the mea- 
sure; and those which produced the disaster at St Cast, 
under General Bligh, notwithstanding every precaution. 
The Ostend expedition had the same defects, though per- 
haps on this occasion the object was considered of sufficient 
magnitude to allow a disregard of the consequences. 

Inattention to the third had a preponderating influence 
at the Helder. The first division, having landed, was ob- 
liged to wait behind the intrenchments of the Zyp for the 
arrival of the main body. Meantime the enemy, now cer- 
tain of the point in danger, collected his means, and ar- 
ranged the plan of defence. After three battles he was 
only thrown back upon stronger ground, in a position where 
he could neither be turned nor attacked in front with pro- 
bability of success. In Egypt, the cxpeditionary force was 
likewise inferior to the enemy, and if the hostile commander 
had sacrificed the establishments and Jnstitué at Cairo, to 
collect his forces on one line, he could have resisted the 
invasion with success. The Walcheren expedition, consi- 
dered in its primary combinations and preparatory mea- , 
sures, was a model ; as also that of the French for the in- 
vasion of Egypt. Both were wrong in the choice of the 
point of debarkation ; but the results were different, and, 
from an unconquerable propensity in man, by the results 
they have been judged. ; 

The expedition to the Helder again furnishes the proofs 
of the fourth maxim. Had the two British and the Rus- 
sian divisions arrived in time to act in mass, within a few 
hours aftcr the first landing, the enemy could not have ma- 
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tured an effectual plan of defence. But the combinations 
required easterly winds for the Russians and westerly for 
the British reinforcements, and both were nevertheless to 
arrive if possible simultaneously on the same spot. The 
Egyptian expedition was to be sustained by a corps from 
India and the Cape, by the Red Sea, which could scarcely 
by any chance arrive in proper time. At Copenhagen 
indeed the two divisions from Rugen (an island in the 
Baltic, where a British corps lay in transports) and from 
England did arrive without accident; but the successive 
divisions sent to the river Plate, to be successively defeat- 
ed, are a further corroboration. 

The fifth maxim is sufficiently obvious. Sir John Moore’s 
division was off the coast of Portugal when the battle of Vi- 
miera was fought; had it sailed conjointly with Sir Arthur 
Wellesley’s, the result of that battle would have brought 
the British into Lisbon without a convention. If the divi- 
sion engaged had been defeated, a corps on board of ships 
could not have rendered the least assistance. In the next 
campaign, Sir John operated on several lines from Portu- 
gal, and Sir David Baird from a different base (Corunna), 
with the view of uniting at the distance of more than 200 
miles on a point in possession of a formidable enemy. Such 
combinations produced their natural consequences; the hard 
pressed retreat of the army to Corunna ensued ; and, as if 
another proof were wanting, no sooner were the troops com- 
pelled to fight a battle, than another division appeared to wit- 
ness the conflict from the ships, and return to England. 

To the deficiency of a proper establishment of sappers 
and miners, with the matériel required to enable the en- 
gineers to act with effect, many delays and failures may be 
ascribed. It has necessitated the severe system of bom- 
bardment, and repeatedly rendered the British arms odious, 
without thereby insuring success. Carcasses and rockets 
ruin the defenceless inhabitants, but have no decisive in- 
fluence upon the defence of a regular fortress. 

If we examine the wars in America by the rules of art, 
we find Lord Amherst operating by the line of Lake 
Champlain upon Montreal, and Wolfe by the St Lawrence 
upon Quebec, both successful, and yet two years without 
connection. Next appear isolated expeditions traversing a 
vast continent, deficient in numbers, and therefore always 
inferior to the local militias on the spot, terminating their 
career in defeat or capture; or else dispersed along the 
coast, occupied in landings for trivial purposes, and when 
reimbarked, leaving the enemy to boast of successful re- 
sistance. In the Canadas we behold the key of defensive 
operations left without a fortress. True indeed it is that a 
fortress does not defend a state, that an army must be looked 
to for that purpose; but an army is a frail instrument, and 
if armies defend nations, fortresses defend armies. 

Reflecting on the miscarriages produced by dispersing 
the forces, it appears that in British military combinations 
it should be a maxim, never to act offensively on more than 
One point ata time. This rule, a fundamental principle of 
the Roman policy in her best days, should have been acted 
upon in the wars of the Spanish succession, when that ques- 
tion ought to have been decided in the Netherlands. The 
consequence of pursuing a multiplicity of offensive combi- 
nations at the same time, was never better exemplified than 
in the failures of the simultaneous expeditions to Buenos 
Ayres, Constantinople, Alexandria, and Rugen. It follows 
that small expeditions, hovering along hostile coasts, pro- 
duce no beneficial effects. The local garrisons and militia 
of the country are generally superior ; and a momentary de- 
barkation produces in the mind of the enemy, not only na- 
tional union, but also the ideas of victory. The debarka- 
tions at St Malo and St Cast, that under Sir James Pulteney 
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this mass amounted to 1,116,813, including navy, East India, and local militia force, but exclusively 


’ According to authentic documents, 
yeomanry and volunteers, 


_Defence, however, when passive, is allowed to be the very | 


| 
at Corunna, most of those in America, were frausht with | 
vith | 


risks not counterbalanced by any prospects of real ady, 
Those on the east of Spain were of a different ha 
they had a political object of importance, and served 
diversion which fixed a whole hostile army in that g ra 
It is a general rule, liable indeed to occasional ea j 
tions, that the operations of the land forces should be és 
fined to fixed important points, where the object is not only | 
to land, but to conquer and maintain themselves, Then 
is no instance in the history of the nation where a British || 
mass of forces met with disaster, when that mass acted by | 
itself, or with sufficient preponderance among its allies, | 
From the nature of the sea-line of Operations, expeditions, || 
like other military enterprises, must be liable to miscaryj ni 
but aright use of the forces will at least increase the chances | 
of success. In the selection of the points, much must he | 
left to the circumstances of the case, but their importance 
should always be in relation to the risk, expense, and time | 
As these observations apply to great operations only, it 
is unnecessary to advert to flying corps, or such expeditions. 
as are merely intended to alarm a coast or distract an ene 
my ; because these, in most cases of problematical utility, 
should be very sparingly resorted to, and, at all events, | 
never consist of more than a few frigates, with troops on | 
board. The geographical extent and insular position of | 
Great Britain afford equal facilities for defence and attack, | 


‘worst that can be adopted in the military policy of a states 
and when the national superiority at sea is considered, i 
becomes evident that British operations ought to be offen- | 
sive. With a great number of garrisons stationed in every | 
quarter of the world, the land forces form nowhere a con- | 
siderable body ; those in Britain being scarcely adequate | 
to the local duties, and the relief of such as retumn from | 
abroad. At the commencement ofa war, although the mi- | 
litia is called out, the reinforcements required to place dis- | 
tant garrisons on the war-establishment absorb nearly all | 


the infantry, and leave not only no disposable force, but | 


[ 
| 


{i 
preparations on one side, and in conquests on the other. 
the opponent, blinded by success, has the imprudence to ® | 
paigns follow, to recover what was lost in the first. Bya 
in a short period, or altogether prevented; and yet long. | 
army, backed by still weaker ideas of economy. Since te 
weight to negotiation, requires scarcely an argument. lt- | 
tain possessed 25,000 disposable troops, the National Con 
Belgium. Even a year later, such a national force could 
Netherlands. In the late war, the inability of Great Brie | 
sure, merely to restore the balance of power; and the nation 


even no sufficient elements to create new corps in an eff- |} 
cient manner. Hence three or four years of war pass in| 
Millions are spent, and vast sacrifices made, to arrest the |} 
progress of the enemy ; humiliating offers are made, which || 
, ' ; at 
ject. Then, forced to still greater expense, other P| 

| 
rational system of preparation, wars might be terminated | 
wars, the real cause of the prodigious national debt, are q 
occasioned by an ill-judged prejudice against a mee , 
gular armies have been maintained in Europe, the me | 
utility of having at least some disposable force to gi@ 
stead of three battalions, the only applicable troops ™ | 
1792-3, which were sent to Willemstadt, had Great Br- | 
vention would have paused before it declared war, or this | 
force would immediately have influenced the reconquest 
have averted the consequences of the action of Hooghilede | 
the retreat from Dunkirk, and the final evacuation of 
tain to act from the first with vigour, compelled her to fight | 
twenty-one years, with incalculable waste of blood and tre” 
which at first had only three battalions for service, ee 
1814, with a mass of more than a million of men mn am 


| 
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In military point of view, the economical System has 
snyoductive of immense losses to the nation; but if, 
deziven cirenmstances, in time of peace, the army must 
ver generally reduced, care should be taken not to de- 
oy ve elements of regeneration. On a war breaking out, 
hitroops in the kingdom should be brigaded, with their 
sexs, staff, field train of artillery, commissariat, and me- 
al ficers, and concentrated as much as possible, for the 
rpqe of rapidity of execution, and creating habits of 
y+ large bodies, which the staff and commissariat ge- 
ral; begin to learn when before the enemy, at a period 
rill parties shonld be fully acquainted with them, and 
pnistakes may be fatal. The orders of government 
tas executed as soon as issued, and that species of 
fizon is obviated which all who served in the beginning 
hate war must have witnessed. 

liithe beginning of the present century, plans of ope- 
ion were usually arranged in the cabinet, by superan- 
ate, officers, on obsolete principles, or by ministers with- 
pifessional knowledge, upon combinations entirely poli- 
al.) The Austrian government was particularly unfor- 
a; this system. Plans, calculated with the preci- 
n | summer manceuvres, where every march, battalion, 
ckachment were prescribed, without adverting to the 
asyes of the enemy, tied the hands of the generals, who 
efever successful against a formidable enemy but when 
veyed their instructions, as Eugene did at Zenta. 
hen Frederick traced his own plans of campaign, al- 
4 even he was not fully sensible of the laws which 
“erat territorial and manceuvring lines of opera- 
sptill circumstances and superior tact soon led him 
e true system. Jomini blames, with sagacity, some 
itial operations ; but he does not sufficiently consi- 
lj cireumstances and his era. He compares the ope- 
of of Napoleon, with all the resources, fortresses, po- 
atn, and revolutionary excitation of France, together 
nie adventurous gambling of his hero, to the conduct 
A wereign who had his native throne to defend, without 
they frontier, with a scanty population, a barren soil, 
1) pecuniary means but such as arose from his econo- 
73nd yet he rose superior to all the difficulties of his 
fe though under circumstances more unpromising 

a . . ~ ° 

those which ultimately hurled Napoleon from his 
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Il.—MANQGUVRING LINES OF OPERATIONS. 


Tl! connection between manceuvring lines and those 
ature has marked out, and the views of the general- 
f, form separate classes, each named after the nature 
connection. 

! ae lines of operations are those when an army 
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6 i a single direction from a frontier, without form- 
ached corps. 

«ouble and multiplied lines, when an army acts upon 
e frontier with two or three isolated corps, towards 
‘ several objects. 

3. nterior lines of operations are formed to oppose se- 
aiostile lines, and are so directed as to possess internal 
pon and enabled to move and approach each other, 
tht allowing the enemy to oppose a superior mass to 
1 

A. Cxterior lines, on the contrary, possess the opposite 
ales They are such as an army may form at the same 


Mupon the two extremities of one or several hostile 


anes upon an extended front are those which are ar- 
ng upon a great contiguous development by isolated 
“ins, but still belonging to the same mass of forces, 
Pa (erating upon the same object. Under this head are 


Femchended, likewise, lines formed by two separate corps 
Pe XX. 
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upon one given extent. 
great front. 


toe 


They are then double lines upon a Warlike 
Operations 


6. Deep or lengthened lines are those which, commencing —— 


at their base, pass over a great extent of country before 
they can attain their object. 

7. Concentric lines of operations arc either several or a 
single line subdivided, moving from distant points in order 
to arrive at the same object, in front or in rear of their base. 

8. Eccentric lines lesignate a single mass starting from 
one point, and dividing itself in order to form several di- 
verging lines upon isolated objects. 

9. Secondary lines are those in the great combinations 
of two armies, which designate their relative connection 
while operating upon the development of the same fron- 
tier. 

10, Accidental lines are produced in the original plan of 
campaign, when unexpected events necessitate a new di- 
rection for the operations. They are of the highest im- 


portance, and rarely adopted but by generals of the first 


abilities. 

Formerly lines of operations were considered only as 
they effected the matériel of armies: it was even advanced, 
that armies encamped near their magazines had no lines 
of operations ; but an example will prove the fallacy of 
this opinion. Supposing two French armies encamped, 
one on the Upper Rhine in front of Brisac, and the other 
on the Lower Rhine in front of Dusseldorf, with both their 
magazines in the safest place, that is, behind the river. 
These arniies must have cither an offensive or defensive 
object, and therefore have territorial as well as manceuvring 
lines of operations. Ist, The territorial defensive line will 
extend from the point of their position to the point which 
they are to cover; therefore they would both be cut off 
if the enemy occupied that point before them. If Melas, 


with his army, could have subsisted near Alessandria in 


Lombardy after the battle of Marengo, he was no less cnt 
off from his line of operations as long as his victorious op- 
ponents occupied the line of the Po. 2d, Their manceuvring 
lines would be a double against a simple one, if the enemy 
concentrated his masses to crush one of the armies: it 
would be a double external line against a double internal, 
if the enemy formed also two corps, but so directed that 
they could be united most readily. 

The article in the Edinburgh Review on the work of 
Jomini makes the following able remarks on lines of ope- 
rations. “ Among all these lines, the simple and interior 
are the best, particularly when combined, as being most 
congenial to the great principle of carrying a mass of troops 
upon the decisive point. A few remarks will make the 
truth of this apparent. If an army advances from its base 
of operations upon one line, it is clear that the gencral 
commanding will have but two important dangers to pro- 
vide against; first, that of his troops being attacked un- 
awares; and, secondly, that of being turned and cut off from 
his communications with his base. The most effectual 


method of guarding against either is, to attack the opposing © 


enemy first, or, as the author calls it, prendre Vinitiative ; 
and if, in so doing, the assailants can place themselves in 
such a position that a victory will give them the means of 
utterly destroying their adversary, while a defeat will not 
be of material detriment to themselves, the manceuvre 
must be considered as a perfect one. Now, a single and 
interior line has a manifest advantage over every other in 
aiding such an operation. An army which moves upon 
double, exterior, or multiplied lines, must be weakened in 
proportion to the number of its divisions. The general has 
many combinations to attend, and many dangers to guard 
against ; his columns being on many roads, and unconnect- 
ed, must also be dependent upon many persons and many 
orders. Obstacles will be multiplied at every step; and 


errors cannot be known or corrected without much loss of 
5A 
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time. The success of his plan must depend upon the ex- 


Operations actness and concert between the different divisions ; a mis- 


by Land. 
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fortune attending any one vitiates or destroys the whole 
project, and yet each column, separately, will be too weak 
to strike an important blow if a favourable opportunity 
should occur. ‘They will suffer severely from mishaps, and 
they cannot well take advantage of misfortunes. 

“ An army that manceuvres upon simple and interior 
lines gets rid of all these incumbrances ; the troops will be 
together and well in hand, with the gencral upon the spot, 
ready to rectify errors, and to superintend every movement ; 
and upon whichever road he marches against an enemy act- 
ing upon double or multiplied lines, his combinations must 
be more simple, and his numbers must be superior; he will 
have the power of overwhelming whatever division of his 
adversary he may meet with, and, by thus disorganizing 
his opponent’s plan of campaign, enable himself to cut off 
their communications, or to attack their columns in dctail. 
We will suppose however that, finding their line pene- 
trated, they might, by great cxertions, unite the remainder 
of their scattered corps by a retrograde movement; but 
they will hardly be able to cover their communications, 
which must be nearly as numerous as their divisions, and 
the attacking army will give battle in the execution of a 
preconcerted plan, while they will be in the confusion of a 
baffled one. If the great principle, however, of carrying 
a mass upon the decisive point has governed the general 
who advances upon the simple line, he will, by a victory, 
deprive his foe of retreat, and utterly destroy him; while, 
if he fail, his communications are still open, and, from want 
of a plan, the pursuit cannot be very vigorous.” 

These remarks upon manceuvring lines are well illus- 
trated in modern military history. In the seven years’ 
war, Frederick had the choice of attacking Austria, on his 
left by Silesia into Moravia, in the centre through Lusatia, 
and on the right by Saxony, both into Bohemia. His na- 
tural territorial line was undoubtedly the first of these 
three; because, while his own flank was covered by the 
fortresses of Silesia, he could penetrate at once into the 
vitals of the Austrian dominions, and masking Olmutz, 
threaten Vienna. He did not feel the advantage of this 
line until the third campaign, when he was cverywherc 
outnumbered by the enemy; and yet even then he might 
have had signal success, if his besieging train, &c. had becn 
in morc efficient order and better applied. From this pe- 
riod he became sensible of the superior utility of central 
lines, and from 1758 he opcrated successively with his 
principal mass in Saxony, Silesia, and Brandenburg; the 
same troops were victorious in all these quarters, by altcr- 
nately reinforcing each corps so as to attain a superiority. 
Having missed the opportunity in 1757, of deciding the war 
by a successful invasion, he at last gloriously saved his 
kingdom by this new system. All these successes belong to 
the three first classes of simple, double, and interior lines of 
operations. Those of his adversaries, on the contrary, 
were always of the fourth and fifth exterior lines, and lines 
upon an extended front. For, on looking at the map of 
the seat of war, it will be readily observed that he ope- 
rated within the triangle formed by Dresden, Breslau, and 
Custrin, while the enemy manceuvred outside of that figure. 
After the battle of Hochkirch, indeed, when this area was 
broken in, he made a master-stroke, by uniting his three 
armies in Saxony, and thus wresting from Daun the advan- 
tages of his victory. The operations of that crisis belong 
to the tenth or accidental lines, in which Frederick has 
never been surpassed. To this class belong, likewise, his 
invasion of Bohemia, after raising the siege of Olmntz; his 
march into Silesia, and manceuvres before and after the 
battle of Liegnitz, in 1760; and his central position at Bunt- 
zelwitz, by which he kept the enemy divided, in 1762. 

The French operations in Hanover were not more suc- 


cessful. In 1758 they formed two lines of Operatio 
Hessia and on the Wezer, upon a development ry 
miles. Prince Ferdinand, manceuvring upon their ce 
left, had only isolated corps to contend with 


across the Rhine. Marshal Contades, after the battle of ’ 


ne, all the 


weet ne ' acted without 
vivacity on his right, Prince Ferdinand took a Rn 


rection, and broke the concert between the two hostile 
armies, who, at the end of the campaign, lost near] all 
they had gained, having spent their time in je 
marches, and in writing projets and counter Projets. After | 
the battle of Bergen in 1759, the French, TOWN wiser | 
united all their forces in Hessia; they made conquests, 
which even the defeat of Minden did not wholly repair, 
In 1760, Marshal Broglie, persisting in operations in mags 
made arespectable campaign; but in the next two, armic 
were again formed at a great distance; Prince Ferdinand 
again was beforehand with them everywhere. At lep 
they approached each other to attack, but, for want of eon. 
cert, were defeated at Fellinghausen. 
In comparing the constant difference of the lines of ope- 
rations which the Austrians, Russians, and French adopt. || 
ed, with those of the Prussians and Hanoverians, their Ope 
posite results are at once discovered. 
During the wars of the revolution, the duke of Bruns. 
wick’s march into Champagne was a simple line, but wanted 
corps to cover the flanks, and activity in the execution, — 
The recovery of Belgium by the Austrians was also effech | 
ed by operating in mass; but on the French frontier they 
wasted their time in sicges, and acted upon exterior 
eccentric lines. The French operated in a similar man. || 
ner, but having a linc of fortresses and numerical supe- | 
riority, they were at last successful, and expelled the allies 
from Belgium. This worthless system was then cried wp, |} 
and denominated Carnot’s. Accordingly, in 1795, the |] 
French persisted in acting on double lines. They m- | 
neeuvred on the Rhine, by Dusseldorf and Manheim. Clr | 


fait operating centrally, carried his masses alternately from || 


i 


right to left, gained the decisive victories of Manheimand }| #0 


the lines of Mayence, and threw the French army of the |] 
Samibre and Meuse back across the Rhine to cover the Mo 4} 
zclle, and Pichegru under the cannon of Landau. » | 
In 1796, the French, in their lines of operations on te |} 
Rhine, still copying Frederick’s faulty system of 1707, ant} 
their own of 1794 and 1795, were not more succesfil | 
than in the preceding campaign. The armies of the Rhine, || 
and of the Sambre and Meuse, moved from the extremities 
of their base to take a concentric direction on the De | 
nube. As in 1794, they formed two exterior lines. The 
Archduke Charles opposed his own in an interior direction 
to be more readily concentrated, and seized the criti 
moment, while the corps of Count Latour was covered by ] 
the Danube, to steal some marches unperceived by Morea, 
and to throw his mass upon Jourdan, who was routed att] 
Wiirtzburg. This decided the fortune of the campaign in 
Germany, and compelled Moreau’s deep lines t0 retreat 
into France. 
Meanwhile Napoleon commenced his extraordinary @ 
rcer in Italy, as Frederick had recommended half a een- | 
tury before. His system was to divide the enemy, | 
force the Austrians and Picdmontese to take two extent! 
lines. ‘They fell into the snare, and he defeated ins | 
parately at Mondovi and Lodi. An army had assemb A Hohe 
the Tyrol to relieve Mantua ; it was led on in two pi A 
parated by a lake (Guarda). The French general, oo . 
the siege, hurried with the mass of his forces t0 a = 
first column at Brescia, and routed it; the second ie’ 
arrived soon after on the same ground, and was hi e 
driven back upon the Tyrol. Wurmser a 
cover the two lines of Roveredo and Vicenzas Napob® | 


Wa R. 
| cate the first and driving it into the Lawis, 


ned_his direction to the right, passed through the 
got the Brenta, upon the left line of the enemy, and 


— 
139 
which that victory would not have relieved him, but for the Warlike 
pusillanimous feelings which signed the peaee. Operations 
Similar manceuvres towards the sources of the Saale by Land. 


se;the wrecks of this fine army into Mantua, where it 
micly capitulated. 
799, the system of Carnot again prevailed. France, 
cepunished for operating with two exterior lines, now 
pt! three. An army on the left observed the Lower 
injone in the centrc was on the Danube, and a third 
‘leenjed Switzerland. These armies could not unite till 
hey ;ached the valley of the Inn, eighty leagues from 
irpse. The archduke uniting his forces in the centre, 
eithe victory of Stockach, and the Helvetian army 
eastrained to evacuate the Grisons and Eastern Swit- 
ay. In their turn the allics committed the same fault. 
eq of pursuing the conquest of this central bulwark of 
oy, they formed a double line in Switzerland and on 
Lwer Rhine. The army in the former country was 
at Zurich, while that in the latter was trifling 
nlanheim. In Italy a double line was formed by the 
n¢; one towards Naples, where 32,000 men were em- 
cjto no purpose; while the other, on the Adige, was 
wak, and suffered severe loss. At length, when the 
yif Naples returned towards the north, it committed 
fe of taking a dircction from that of Moreau. Su- 
pytook an able central position, marched against the 
these armies, and defeated it within a few leagues 
hdbther. 
300 the scene changed again. Napoleon, having re- 
cj from Egypt, displayed a new combination of the 
: operations: 150,000 men filed off on the flanks of 
gland, opening on one side on the Danube, and on 
oler upon the Po. This masterly combination secured 
se advantages. Modern Europe had not as yet pre- 
such operations. The French armies, forming two 
# lincs, which reciprocally sustained each other, 
eithe Austrians to take a contrary or exterior direc- 
fhieh disabled them from communicating togethcr. 
li arrangement, the reserve army cut off the commu- 
ihs of Melas with the base, while it preserved all its 
ith the army of the Rhine,’ which constituted its se- 
4 line. A reference to the map of that seat of war 


produced the disasters of the Prussians at Jena and Auer- 
stadt. But in this war Napoleon became still more en- 
amoured of deep and baseless lines of operations, the bane- 
ful effect of which he was not destined to feel till the 
campaign of 1812, when he invaded Russia without a true 
base nearer than the Rhine. His secondary base on the 
Vistula bore no relation to the depth of his line of opera- 
tions, intersected by the Niemen, the Dwina, and a solitary 
waste of endless woods and heaths. Although he operated 
on a simple line, the immense distance from his basc left 
hin without communications. The extremes or pivots of 
the secondary base were already turned and broken, when 
Kutusoff moved to the rear of his flank npon Kaluga, to- 
wards the Berezina, and destroyed the greatest army re- 
corded in modern history. The next year, though his 
lines were shorter, circumstances were totally altered ; he 


operated with ability in mass; but being greatly inferior in’ 


horse, and the allies manceuvring likewise in mass, the first 
battles were indecisive, till his adversaries, operating upon 
double exterior lines,—on this occasion applicable from 
their great superiority in numbers and in cavalry,—moved 
again round the flank, and decided the question at Leipzig. 

Meantime, the duke of Wellington, in the pcninsula, 
cunctando restituit rem. Opposing a single line against a 
single line, he*saved Portugal by his masterly position of 
Torres Vedras, without a battle. Next he drove the 
enemy from the frontier fortresses, by alternately carrying 
his masses across the Tagus. His line was shorter from 
north to south than that of the enemy, and he caused them 
to increase theirs by the destruction of the bridge of Al- 
meras. ‘Thus he forced his opponents to operate extcrior- 
ly. After the victory of Salamanca, his march into Spain 
was by two interior lines; and though this operation has 
been blamed, because it ended in a retreat, we forget that 
the enemy was obliged to abandon the south, or one half of 
Spain, to produce it. The next operation was upon a single 
and decisive line. The encmy was encountered at Vittoria 
before he could concentrate his forces, cut off from his base, 
and driven headlong into Pampeluna. 


This comparison of the combinations and results of the 4 ayanta- 
most celebrated campaigns shows, that all the lines of opcra- geous and 
tions that have been crowned with success depended on genc- disadvan- 


ow Moreau posted at Stockach and Ziirich, and 
yacing him on the north side of the Danube; in 
Napoleon on the Po, at Pavia, and Tortona, with a 


st Vereelli, completely insulating Mclas at Alessandria ; 
the Freneh commander, in case of check, had all the 
sof Switzerland, the St Bernard, Simplon, St Go- 
find Splugen open. The events of that period offer 
liting proofs of the decisive effect of a proper choice 
of operations. 

hisubsequent campaign, Napoleon, breaking up from 
Kime, and directing scveral corps through Central Ger- 
Yo approach the Danube, suddenly turncd the posi- 
@Maek at Ulm, and, placing himself upon his com- 
ition, forced him to surrender. But in this cam- 
iis fortune began to blind him. Forgetting that he 
) base of operations nearer than the Rhine, he 
I forward to Vienna, and thcnce to meet the Rus- 
$i Moravia. Prussia was in arms, a British corps 
Miched the west of Germany, Bohemia had risen in 
he Tyroleans made a successful resistance, and the 
tke Charles, after crippling the French army of 
a advanced to the vicinity of Vienna. At this 
‘t, with only a small reserve at Frankfort, the Austro- 
‘hs, who had every intercst to temporize, hazarded 
ntle of Austerlitz; and his good fortune and the 
fence of the allies saved him from a dilemma from 


™ny of the Rhine, of the Sambre and Meuse, were names given to French armies, although they 


ral principles, of which the following are the principal heads. t@seous 


1. A double line of operations is advantageous if the 
enemy has likewise a double line, provided theirs be ex-. 
terior, and at a greater distance than yours, and unable to 
unite without first risking a battle. 

2. An army possessing interior lines more connected 
than those of the enemy, can, by strategical movements, 
destroy them successively, by carrying the mass of forces 
alternately upon each point; as was exemplified in the cam- 
paign of 1758, and subscquently at Manheini and the lines 
of Mayence, at Wiirtzburg and Emmendingen, at Lonato 
and Castiglione, Trente and Bassano, at Stockach and 
Zurich, Abendsberg and Eckmuhl, &c. 

3. In order to effect this movemcnt, a corps should be 
left before the army which it is intended to keep in check, 
with orders not to engage, but merely to retard the march, 
by taking posts bchind defiles or rivers, and retreating to- 
wards the army. 

4. From the above premises, it follows that a double line 
of operations against an enemy whose corps are in closer 
connection, will always be unfortunate with equal numbers, 
if the enemy profits by the advantages of his situation, and 
manceuvres with rapidity within it. 


nnn Enna 


were not always on these rivers. 


ine 


s. 


740 


Warlike 
Operations 
by Land. 


W A R. 


5. A double line of operations becomes still more dan- 
gerous when its parts are separated by several days’ march. 

6. Simple and interior lines, on the contrary, are always 
most safe; because tley admit the action of the mass of 
forces against the isolated divisions of the enemy, if he be 
so imprudent as to venture an action. 

7. A double line of operations, however, may be adopted 
with success, if the forces employed are so much greater, 
that superior masses can be presented to the opponents on 
beth its parts. 

8. Two anterior lines, mutually sustaining cach other, 
and facing two exterior lines at a certain distance, must 
avoid being compressed into a small area; for the exterior 
hostile lines might thereby act simultaneously. 

9, Again, they should not operate at too great intervals; 
for the enemy might have time to crush one of these divi- 
sions, while it is weakened by detaching to the other, and 
thus gain a decisive advantage. 

10. It being the interest of a commander to divide and 
isolate the opponent's forces, his manceuvring lines should 
never have the object of drawing the whole hostile forces 
upon him; as Tempelhoff boasts Frederick to have done in 
the campaign of 1760. ® 

By reference to the preceding sketch of the operations 
in late wars, the value of these rules is everywhere observ- 
able. When the details in history are examined, such as 
they are presented by authors acquainted with the art of 
war, they form a key, which opens an unerring way into all 
the causes of success and misfortune. Thus, in what has 
been said on accidental lines of operation, it might have 
been added, that Napoleon did not know how to avail himself 
of them, when he was advised to operate by the right bank 
of the Elbe, and change his direction upon the pivot of 
Magdeburg, instead of risking the battle of Leipzig, and 
suffering, in violation of the eighth rule, the enemy to place 
him between two fires; nor in Champagne in 1814, when 
he operated at too great a distance, overlooking the ninth 
rule, which gave the allies time to force the gates of Paris, 
thus employing the just system of throwing the mass of 
their forces upon the most important point. The duke of 
Wellington’s defensive campaign in Portugal hinged upon 
a prudent application of the second rule; and Napoleon, in 
1814, could not have resisted so long as he did in France, 
but by the same system. Although the allies at that 
moment conducted their operations on the seventh rule, 
perfectly applicable under the then existing circumstances, 
yct the vast superiority of intcrnal lines remained evident. 
But when his eccentric movement placed him out of the 
sphere of real operations, the allies applied the third rule 
with perfect success, and effected his fall. 

In order to complete the view of territorial and ma- 
neeuvring lines, it is requisite to consider them as thcy are 
affected by the configuration of frontiers. 

1. In order to operate with advantage, there should not 
be two different armies upon the same fronticr ; because, 

2. Double lines will always fail, with equal chances, 
against a single line, as has already been shown. 

3. Interior lines resist with advantage against exterior 
lines, either upon the same or upon two different frontiers. 
The objection that Pichegru proved successful in 1794 is 
not valid; because Prince Coburg did not avail himself of 
his interior line, but acted by detachments, while he re- 
mained inactive with his mass, inferior in strength, and un- 
supported by fortresses on the flanks. 

4. When the hostile fortresses are scattered upon a line 
of great extent, the most advantageous manceuvring line is 
upon their centre; as the Russians experienced to their 
cost in the beginning of the campaign of 1812: but on all 
other occasions, the best direction is upon one of the ex- 
tremities, and from thence on the rear; as exemplified in 
1800 in Italy, in 1805 in Bavaria, and the next year at 


the sources of the Maine and Saale, &e. When 
masses are moved with ability against scattered 
other things being equal, they must always be one 
often even without a battle; as when Moreau, makin a 
monstrations against the left of Kray, near Hone” 
moved rapidly into Switzerland, whereby the or mR a 
of Swabia fell into his hands without an action, “heart | 
of the duke of Wellington upon Madrid and Bur. march 
duced the immediate evacuation of the south of Spain ‘ | 
the movement of Kutusoff upon Kaluga forced the Pond y 
from Moscow and out of Russia. ¥ 

5. The configuration of a frontier may have im 
influence on the direction of lines of operation, Centr | 
positions, forming salient angles towards the enemy, such |] 
as Bohemia forms towards Prussia, Switzerland latins Wa 
Austria or Saxony, as it was circumstanced in 1813 are | 
the most advantageous; because they are naturally inte 
rior, and lead. to the flanks and rear of the opponent’ i 
defensive line. The sides of these salient angles are || 
therefore so important, that all the resources of art should || 
be added to those of nature to render them impre 
Switzerland and Bohemia are sufficiently proved to pos . 
sess these natural advantages; but Saxony appears more 
doubtful, because Napoleon was at length defeated at 
Leipzig. Yet it was his conviction of these central af. 
vantages that made him neglect to change the line of his 
operations upon the pivot of Magdeburg ; and if weexamine — 
the character of the operations, though the allies were m- _ 
merically, and especially in excellent cavalry, superior, we 
discover that when his defensive manceuvres were confined | 
to a moderate distance from the Elbe, and the ridge of the — 
mountains of Bohemia, no impression could be made upon 
him; but his system was solely that of attack, and his im- 
patience sought the Prussians deep in Silesia, the grand | 
army beyond the defiles of Bohemia, and the northem | 
army in the sands of Berlin, not successively, but all atthe |) §) 
same moment. He was thus on all sides inferior, but not | 
dislodged, till, by his own indecision, he allowed the enemy | 
to turn both his flanks simultaneously, and to bring himto { 
action between two fires at Leipzig. We may take occa 
sion to revert once more to the double exterior lines of the |] 
allies here, and in 1814 in Champagne. When eacholthe jj 
armies operating exteriorly amounts to 120,000 or 150,000 | 
men, they possess a consistency which obviates all need of |} 
co-operation ; for, admitting the enemy to be even strongel | 
there is not a great disparity of force between the parlic || 
which can be deployed and brought into action onthe same | 
field of battle: hence the weaker army can decline aba 
tle, and in both these cases, where the allies had great sir || 
periority of cavalry, they could begin and break off a battle 
at their pleasure; as they proved at the first battle of | 
Leipzig or Liitzen, and at Bautzen. -. 

6. Where no such central position or territorial pro 
jection exists, the same effect may be produced by the te 
lative direction of the manceuvring lines,’as exemplified 


Fig. 1. 
K 
> Soe ee ys A ——aa == 
wo AY 
a ‘ 
/ \ 
bid XK 
Bi a 
.: ed S — 
I C q 
fiz. 1. CD, manceuvring on the right flank of the army 


AB, and HI moving upon the left flank of FG, form two 


interior lines, CK and IK, upon the extremities of each 
the exterior lines AB and FG, both of which may be 
stroyed by carrying the mass of forces alternately ih 
them. This combination presents the effect of the gd 
campaigns of 1800 and 1809. It is also the i. 
duke of Wellington’s defence of Portugal; for, PY 


dg on the Tagus, he had a direct and interior commu- 
Meaty on both his lines north and south of the river, 
lene enemy, being placed on the segment of a circle, 
ow the precarious connection by the bridge of Alme- 
wach being destroyed, he could not advance from either 
asia or Salamanca, without immediately placing him- 
rhe disadvantageous position here described. 

‘he configuration of the theatre of war may possess 
sgie importance as that of a frontier; for, in fact, 
yneatre of war may be considered as a quadrilateral 
e, To elucidate this idea, the scene of operations of 
‘inch army from 1757 to 1762, and the operations of 
pipn in 1806, may be cited. In fig. 2, the side AB be- 
prtosed by the North ' 
side BD by the Fig. 2. 
Weser, base of the 
Prince Ferdinand ; 
rwresenting the river 

base of the French, 
Ai the Rhine, likewise 
sission of the French ; 
mies operating of- 

on the sides AC 
, had the third AB 
ith Sea in their fa- 
. nnd therefore BD 
; oS 

2 only side which 
re to gain by their manceuvres to have possession 
four sides, and consequently of the base of all the 
nhications of their adversary. 

‘is more clearly ex- 
din fig. 3. The 
qarmy E, proceeding 
e base CD, to gain 
jition FGH, cuts off 
ped army J from the 
|), its only communi- 
and base. It would 
i driven into the angle 
which is formed near 
by the line of the 
the Ems, and the sea; 
e army E could al- 
mmunicate with CD 
aine. 
anceuvre of Napoleon on the Saale, in 1806, was 
bed on the same principles. He moved upon Jena 
Numburg in the position FGH; and then advancing 
je and Dessau, he threw the Prussian army J upon 
AB, formed by the sea. The fate which attended 
yhy at Erfurth, Magdeburg, Liibeck, and Prentzlow, 
known. The great art therefore consists in com- 
dhe marches so as to arrive upon the communica- 
the enemy without sacrificing one’s own. Now the 
tH, bymeans of the prolonged position, and the angle 
\ owatds the extremity of the enemy, always preserves 

munication with the base CD. This constitutes 
plication of the manceuvres of Marengo and J ena. 
the theatre of hostilities is not near the sea, it will 
ticireumscribed by some great neutral power, which 
the frontier, and encloses one side of the quadrangle. 
Mbt this barrier is inferior to the sea, but, in a gene- 
if, it must nevertheless be considered as an obstacle, 
hich it is dangerous to be driven after a defeat, and 
Mgeous to push an encmy. A state with 200,000 
ill not suffer its neutrality to be violated with im- 
and if a beaten army ventured so to do, still it 
De cut off from its base. But if an inferior power 
e limit of the theatre of war, the square of opera- 
jay then be considered as extending over it to the 
eat neutral power, or the sea. 


North Sea. 


Fig. 3. 
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To give a still more 
convincing proof of the 
justness of the preceding 
ideas, let us examine the 
scene of the campaign 
of 1806-7 in Poland. 
The Baltic and the fron- 
tier of Austrian Gallicia 
formed the two sides AB 
and CD of the above 
square. It was of great 
consequence to both par- 


c 
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ties to avoid being driven upon either of these obstacles. 
The configuration of the frontiers may modify the sides of 
the square, and convert them into a parallelogram, or a tra- 


pesius, as in fig. 4. 


In this case, the army GH, being in possession of the 
sides AC and CD, would be still more favourably situat- 
ed, because the base of the opponent being contracted 


at BD, would be more difficult to keep open. 


The front 


of the base BD having less extent, offers fewer resour- 
ces for manceuvring, and affords to the army GH _ the 
means of operating with more success; because the direc- 
tion of the line CD naturally leads upon the communica- 
tions of the enemy, and because the space to be occupied 
in order to cut him off is shorter, and therefore more easily 


held with concentrated forces. 


The theatre of warin Prussia and Poland, previously 


mentioned, was precisely of this figure. 


The frontiers of 


Austrian Gallicia, extending to the Narew, formed, by the 
line of the Vistula, the contracted side BD; and the man- 
ner in which Napoleon embraced that line at Pultusk and 


Eylau was similar to the figure here shown. 


This opera- 


tion had however its unfavourable chances; the first de- 
pending upon the doubtful trust to be reposed in the neu- 
trality of Austria, and the second upon the great distance 
from the base of operations, which exposed the communi- 
cations of the armies with the Oder to the mercy of the 


cabinet of Vienna. 


It depended even then upon Austria 


(as indeed it had the year before depended on Prussia) to 


put a stop to these endless invasions. 


The manceuvre of 


the French general was good, but the operation of the 
statesman was only daring. These examples are sufficient 
to demonstrate that the manner of embracing a theatre of 
war is amenable to the two following principles. 

1. To direct the masses upon the decisive points of the 
line of operations, that is, upon the centre if the enemy has 
been so imprudent as to scatter his forces, or upon an ex- 
tremity if he is in a contiguous line. 

2. To make the great effort in the latter case upon that 
extremity which has its back against an insurmountable 
obstacle, or which leads upon the communications of the 
enemy without sacrificing our own. 

Defensive operations, in a great measure already exa- Defensive 
mined in the preceding discussions, require, nevertheless, operations 


some further remarks. 


Passive defence offers no security 


to a state, nor fortresses without an army ; it is confiding 


in a shield without a sword. 


Reason and experience alike 


prove that defensive system to be the best, which embraces 
the greatest number of offensive facilities ; for these we re- 
fer, in particular, to interior and simple lines, and those di- 
rections of lines which best anticipate or counteract the most 


effectual offensive ones. 


But as defensive measures imply 


inferiority of forces, they must in a considerable degree de- 
pend upon local means to counterbalance the superiority of 


the enemy. 


Rivers and chains of mountains are the natu- 


ral obstacles ; fortresses, intrenched camps, and well select- 
ed positions upon the most advantagcous lines of defence, 


the artificial means in a territorial front. 


Fortresses, with 


iéles de pont upon a river parallel to the frontier, are very 
advantageous; but upon a river perpendicular to the fron~ 
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Warlike tier they are still more useful, particularly if fortificd upon 
Operations both banks, as Prague on the Mulda, or Maestricht on the 


by Land 


Meuse. In the former case an offensive army must cross 
the river only once, but in the lattcr it must cross as often 
as the adversary thinks propcr ; for, placing his camp under 
peice of one of these fortresses, the enemy cannot pass 
im without being taken in flank or rear, nor besiege the 
place without dislodging the enemy. Hence intrenched 
camps, covering and covered by a fortress, add considerably 
to the defence of a state. The Austrians felt severely the 
want of these precautions on the Danube in the late wars. 
Thus the operation of Mack upon Ulm would have been 
good had he moved in time to attack from thence either on 
the right or left of the river; but to have rendered it secure, 
there should have been fortified positions on the Schellen- 
berg at Donauwerth, Ingolstadt, and Ratisbon: for then he 
could always place the river betwcen him and the enemy; 
and if the latter operated on both banks, he could attack 
with his whole mass that part which was most convenient, 
before the other could cross to assist it. Fortifications are 
also eminently useful in the defence of passes in chains of 
mountains. ‘The insignificant fort of Bard, with 600 men, 
arrested the progress of the principal column of Napoleon, 
when descending thc Great St Bernard into the valley of 
Aoste in 1800; and if the fort had been better securcd, the 
whole plan of campaign would have failed, for Melas would 
have had time to arrive and defeat the enemy in detail. 
Again, the French emperor having constructed the fine 
roads into Italy, neglected to secure them by any fortifica- 
tions, and the first military usc that was made of them was 
by the Austrians in the two successful invasions of France, 
where the old fort of L’Ecluse, near Geneva, was the only 
point that could, and actually did, retard them some days. 
Fortresses likewise secure the magazines, stores, and hos- 
pitals of an army, and save the matériel and broken troops 
after a defeat. Pampeluna saved what did escape of the 
French after the battle of Vittoria, as Prague did the Aus- 
trians in 1757. But in order to make them capable of pro- 
ducing the share of security to a state which reason can ex- 
pect from them, fortresses should not be too numerous, be- 
cause they absorb too great a proportion of troops for gar- 
risons, and cost immense sums; nor small, for then they 
are easily embraced and overpowered by artillery; nor all 
on the frontiers, for if the enemy penetrate beyond them, 
the great arsenals, depots, founderies, &c. of the nation are 
no longer within reach of the defensive army, which is also 
deprived of the appui for a position to cover the capital, 
and turn the flank of the invader. In the last campaigns, 
France felt the want of intermcdiate fortresses. If such 
had existed about Soissons, on the Marne, and about the 
junction of the Seine and Aube, the avenues to Paris would 
have been more easily defended. Intrenched positions are 
often eminently useful, provided they intersect or flank the 
most direct lines of operations; but as they do not contain 
arsenals, &c. they are less so than fortresses, and the selec- 
tion of their site is extremely difficult. Those of the Rus- 
sians at Drissa, upon the line of Moscow, were abandoned. 
The intrenchments of the French on the frontiers of Spain 
and at Toulouse were forced; but those on the Isla near 
Cadiz, and at Torres Vedras, both saved kingdoms. A 
position ably chosen has sometimes the same effect. That 
of Dumouriez, near the wood of Argonne, arrested the ad- 
vance of the duke of Brunswick in 1792; and that of Ku- 
tusoff at Malojaroslaf, near Tula, forced the French to re- 
tire by the road they came. Both were on the flank, and 
menaced the rear of the enemy. Dumouriez, in the north- 
east corner of the French frontier, presented a salient angle 
upon a simple line of operations towards the German and 
the Netherland fronts of defence, and was near the fortresses 
of Lorraine. Napoleon, in 1814, endeavoured to recover a 
similar line after the battle of Brienne 3 but it was then be- 


yond the sphere of operations, and his march occasia 
the loss of his empire. ‘To conclude, defensive war q 
consist in covering every part of a State, but in prev 
an enemy from obtaining any advantage which may en 
him to accomplish his main object. ’ 


II1.—BATTLES. 


Between a battle won and a battle ] 
mense distance, said Napoleon, the day before the conflict | 
at Leipzig—empires lie between them; and indeed th 
plan of campaign, and the strategical movements, are 
so many preparatory dispositions to arrive at the Teat ¢ 
of a battle. The rules applicable to battles, therefore, fon ‘ 
the most important branch of the science of war; because. 
unless they are well undcrstood, all other knowledge yi 
be comparatively useless. In many respects this branch ig 
less capable of being reduced to fixed principles than the | 
others. There are however certain general rules which 
should govern the dispositions, and the chance of success | 
will be increased or diminished in the ratio of their due ap. | 
plication. Among these, the first is that of operat 
a superior mass upon the decisive point, because the ohy. 
sical force of organized numbers in arms furnishes the un. | 
erring means of victory, when the moral qualities in bot 
armies are equal. ‘I'he means of bringing this force to bear | 
in the most advantageous manner is the art of fighting; 
consequently, courage and fortune being nearly balanced, 
that general who can operate with the largest mass 
the most decisive point must be successful. But to effer 
this purpose, the combinations must be such as to produce | 
a unity of movements, conducing simultaneously to the | 
same object. ] 

The following maxims are of general application: I. No | 
opportunity should be left till the morrow. 2 No battle 
should be given, but for an important object, unless the po- 
sition should render it unavoidable. 3. After a victory 
the cnemy should not be allowed to recover—the pursuit 
should be incessant. ‘ 

As in lines of operations, so on fields of battle, it is ne- 
cessary to avoid dispositions which have generally provet 
fatal ; such as, Ist, forming isolated divisions ; 2d, orde 
extended movements, which deprive the army of a par 
its strength, and enable the enemy to ruin either the mai 
body or the detachment ; 3d, positions with too great a 
extent of front; 4th, allowing obstacles to separate the 
wings, or obstacles which prevent the connection of ¢ 
lumns, and expose them to separate defeats. 

The finest combinations are those which produce an 0b- | 
lique order of battle, those with a wing reinforced, those | 
which out-flank the enemy, and those which form a per 
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pendicular upon a hostile extremity, or upon a scatterel 
centre. Thesc arc almost always successful, because they 
present a whole line to an extremity, and therefore a 
grcater mass than the enemy. Thus the fundamental prin- 
ciple of all military combinations, namely, tb effect with 


the greatest mass of forces a combined attack upon the de 


cisive point, is applied ; and it is easy to understand how a 
general of ability, with 60,000 men, may be able to defeat © 


100,000, if he can bring 50,000 into action upon a single || 


part of his enemy’s line; for battles are decided, not by | 
troops upon the muster-rolls, nor even by those present 
but by those alone who are simultaneously engaged. *t* | 
merical superiority of troops not engaged, so far from being 
useful, only increases the disorder, as was fully exemplifie | 
at Leuthen. . 
There is not a great variety of measures applicable | 
this maxim. wal | 
I. The first is evidently that of taking the Jead in 
movements. The general who is enabled to have me 
vantage, can employ his forces wherever he thinks Hie 
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icale; while, on the contrary, he who is obliged to 
itue enemy, is no longer master of a single combina- 
icause his movements must be subordinate to those 
igiversary, and it is too late to arrest them when they 
alhiady executing. The gencral who takes the lead 
wevhat he intends to perform ; he conceals his march, 
privs or overpowers an extremity or a weak part of the 
ildine, while the waiting army is defeated on one of 
sts, before the knowledge of the attack has reached 
comander. Hence the following are corollaries. 
_ narmy taking the lead in a movement can conceal 
n} in full execution ; therefore, when the manceuvre 
esilace in the interior of its own line of operations, the 
nder may gain several marches of the enemy. 
_ Jo judge soundly of military operations, it is highly 
sant to banish all calculations which suppose that the 
il general will be informed of a movement, and will 
oyit by the best possible manceuvre, from the instant 
e movement is begun. 
_ hen two armies combine to place the enemy between 
s, from the distance of several marches, they must 
the disposition upon a double line of operations 
a simple one, and expose themsclves to be defeated 
anely if the enemy takes advantage of his central posi- 
_ Such a manceuvre is similar to a movement made at 
sinee against the flanks, and should be ranged among 
scwhiech cannot produce a simultaneous effect at the 
mit required. 
The second consists in directing the movements 
a weak point of the enemy, when that point offers 
matest advantages. 
Ajattack to the front is always to be avoided, if a con- 
ed effort can possibly be madc upon the extremity of 
emmy’s line, for which simple demonstrations on the 
tre sufficient. 
Alinst double and scattered lines of operations, it is pre- 
alp to direct the attacks upon the central points ; for 
ss of forces having ruined a central division, the corps 
right and left can no longer operate in unison, and 
b lirced to retreat eccentrically ; as was proved in the 
srs of Wurmser, Mack, and the duke of Brunswick. 
pajst simple lines of operations, and contiguous lines of 
, the weak points are the flanks, because they are lia- 
¢# be erushed before they can be sustained. Albuera 
| perhaps the only positive example to the contrary 
ihdern history; for here the right wing of the allies 
sirned and ronted, and yet thc battle gained by the 
mp forming an cchcllon to the rear. 
Aeep eolumn being attacked on the head, is in a simi- 
indition as an extremity of a line; both the one and 
ether are engaged in succcssion and defeated, or what 
timed rolled up. ‘This was proved at Rosbach and 
stadt. It is however more practicable to make a fresh 
sypition from a column than with the extremity of a line, 
hi attacked by the enemy. 
! executing a general strategical movement against an 
timity of an enemy’s line of operations, or of position, a 
alis not only brought to bear against a weak point, but 
1 ie that extremity, it becomes easy to gain the rear 
ommunieations, cither of the base or of the secondary 
bf the opponent. Napoleon’s manceuvre in 1805, by 
: uwerth and the line of the Lech, turned the line of 
oMmunication of Mack with Vienna, which was luis base ; 
vit intercepted his connection with Bohemia, which 
pathis most important secondary line, by which he expect- 
dhe assistance of the Russians. Such were also the views 
f/>ult when he turned the allies at Albuera, and of Junot 
is attack upon the flank and rear of the British at Vi- 
Napoleon performed the same manceuvre against 
h/Prussians in 1806 by Saalfield and Gera. Kutusoff in 
82 by Kaluga and Krasnoi, the grand allied army in 
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1813 when it debouched from Bohemia upon Dresden and Warlike 
Leipzig, and Napoleon finally attempted it in 1815 by Operations 
Wavre. by Land. 

1, But if it be intended to remedy the deficiency of 
numbers, by acting with all the forces upon a single point 
of the enemy’s line, that line being contiguous, the point 
selected should be as far as possible from the centre, be- 
cause the centre can be sustained immediately from both 
the wings; while, on the contrary, an extremity can only 
receive succours by degrecs from the divisions nearest at 
hand. 

2. An attack upon the centre is never advisable except- 
ing when the hostile line is very extensive, and scattered 
into separate divisions: then indeed the result must be 
successful from the same causes, and the consequences 
even more brilliant, because the enemy’s corps will there- 
by be totally scparated, and disabled from re-uniting ; 
whereas an attack upon the flank can produce similar suc- 
cess only under particular circumstances. 

III. The result of the preceding truths leads to the 
maxim, that as it is better to attack the extremity of a line, 
yet that both the extremities should not be attacked at the 
same time, unless there be a very great superiority on the 
part of the assailant. An army of 60,000 men forming two 
corps of 30,000 each, for the purpose of attacking an ene- 
my equally numerous, is deprived of the power of striking 
a decisive blow ; because it enables the adversary to take 
equal measures, or even, if the movement be extended and 
unconnected, to assemble his mass against one of the divi- . 
sions, and destroy it by his momentary superiority. Mul- 
tiplied attacks by means of a greater number of columns 
are still more dangerous, more repugnant to the best prin- 
ciples of war, particularly when they cannot commence 
acting at the same moment and upon the same point. But 
when there is a very great superiority of force on the side 
of the assailant, then indeed both the extremities of the 
hostile line should be attacked, because thus a greater 
number of troops is brought into action on both his wings ; 
whereas if this great superiority were kept in one mass up- 
on a single point, the adversary might deploy as many as 
the other party could bring into action, and thus engage 
with cqual numbers. In this case it is only requisite to 
collect the greatest mass upon that wing where the great- 
est success is expected. Daun manceuvred in this way at 
Hochkirch, and the whole allied forces at Leipzig. 

To illustrate this maxim more fully, it is necessary to 
enter into some detail, and fix a few particular principles. 
If 50,000 men, intending to attack 60,000, should form two 
corps of nearly equal force, and, with a view to embrace 
both the extremities of their line, should extend and iso- 
late the attacks, it is clear that the 60,000 will have the fa- 
cility of moving more rapidly within the interior of their 
line, than the assail- Fig. 5. 
ant’s corps with such Es 
amass between them, \ W 
as fig. 5 demon- 
trates. The two corps J 
B and C might gain 
momentarily some 
ground, but the enemy A, leaving a corps to check C up- 
on the most advantageous ground for defence which its po- 
sition might offer, could throw the remaining mass of forces 
on the front, flank, and rear of B, which must consequently 
be destroyed. If Band C should have a third detachment 
on the centre, the result would be still more disastrous, for 
then separate corps would attack without union a force 
everywhere imposing, which could not fail to overpower 
them. This took place at Kollin, from inattention to the 
orders of the king; at Neerwinden in 1793; and at Stoc- 
kach in 1799, where Dumouriez and Jourdan were defeated 
by Prince Coburg and the Archduke Charles. At Krevelt 
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a similar result would have occurred if the French army 
had been ably commanded, and exercised in great manceu- 
vres. At Blenheim, all Eugene’s efforts were unavailing, 
even when he had gained the flank, until Marlborough’s 
success decided the victory. 

The truth of these observations is so manifest, that it 
may be applied to an army superior in numbers: 50,000 
attacking in this manner an army of 40,000, would still 
incur all the same risks; and if the inferior force, after 
leaving a corps to mask one attack, should take a rapid of- 
fensive measure, and overtake the enemy in his preparatory 
dispositions, which would necessarily be calculated upon 
the principle of finding the opponent in his position, the 
heads of his columns might be turned and completely 
routed. But if the two hostile attacks should have between 
them some difficult object, a wood or river, they might 
each in their turn be destroyed. Examples of this kind 
occurred at Lonato, Castiglione, Abendsberg, Eckmuhl, 
and Ratisbon. 

When however the attacking army is double the force 
of the enemy, the principle no longer holds as stated in the 
cases of Hochkirch and Leipzig; but, to avoid the danger 
of divided forces, it is requisite to have the lead, and to 
conceal it in such a manner that both attacks may com- 
mence nearly at the same moment. Thus two maxims, in 
appearance contradictory, are derived from the same prin- 
ciple. 

1. An army intending to attack another of equal or su- 
perior force cannot insure success but by a concentrated 
effort upon a single point of a weakened line, which is not 
in a condition to be timely supported. 

2. But when a superior army attacks’one much weaker, 
two or three divisions should be formed, in order to bring 
all its masses into action against the inferior masses op- 
posed ; for if the attack were confined toa single point, the 
whole of the forces could not be brought into line, and the 
enemy might deploy! an equal number; but it is neces- 
sary that the whole combinations centre on the same 
ground, and at the same instant, to produce unity of exe- 
cution, and avoid partial and successive defeat. 

3. As every front of operations and each position of bat- 
tle contains a decisive point, it is important that the repar- 
tition of forces insure not only a general superiority over 
the enemy, but also that a strong reserve be appropriated 
to support the attack upon that principal point. 

These maxims are more especially applicable to battles 
than to strategical operations; for with these no necessity 
demands that corps acting at the distance of several 
marches from each other should engage exactly at the 
same hour, and it would be impossible to do so on the same 
ground. But if the principle is to be enforced differently, 
it is still of full efficacy. It may appear that in these ideas 
the main stress of the argument rests upon the local superi- 
ority of numbers ; but it is nevertheless true, that their com- 
bination is the chief object ; for 30,000 men may be de- 
feated by half their numbers, if, in the disposition and in 
the choice of the ground, some vicious arrangement take 
place, which produces a real disadvantage ; such as La 
Motte experienced from Webb at Wynendael, Chevert 
from Imhoff at Meer, and the Austrians from Moreau in 
the defiles of Hohenlinden. 

IV. In the strategical movement of a great mass in a 
combined effort upon one point, it is advisable to keep the 
forces concentrated within a space approaching to square, 
so as to have them perfectly disposable ; or, in other words, 
that the depth of the disposition be nearly equal to the 
front, enabling the battalions to arrive with promptitude 
from all quarters towards the point attacked. Extensive 
fronts militate as much against good principles, as great de- 
tachments and isolated divisions deprived of the means of 
being sustained. The inattention of Napoleon and Ney to 
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this maxim gave Benningsen the advant € at Ey 
the care of the allies in 1815, notwithstanding t 
of guarding an open frontier, enabled them to ec 
their masses at Waterloo. 

V. One of the most efficacious means of apply 
above general principles, is to induce the ene 
contrary measures. By means of smal] corps of light 
jealousies may be created for some important points of 
communications. If he can be persuaded that they 
formidable, he will be tempted to detach strong divisig 
against them, and, scattering his forces, be disabled fry 
acting with vigour himself, and be exposed to an attack fram 
superior forces. Operations by detachments have nev 
theless been in fashion. To divide and subdivide, til] ¢h 
main army was reduced to the secondary character 
observing, was considered as the very summit of s 
science. In the Hanoverian campaigns, the French, ; 
two great armies, acted upon this System ; nor cou. 
ever be undeceived, although Prince Ferdinand, with 
than half their force, contrived not only to rec 
country, but afterwards to keep them constantly at | 
and even to attack them with superior numbers. 
Austrians, and the army of the empire, operated simi 
in Saxony, and reaped similar fruits. But Mack, tra 
in the Turkish wars, was the great patron of cordons 
scattered posts, with inert positions to sustain them. 
Austrians have however little reason to exult in thes 
of their system. The least mischief which they have 
rived from it was, that they fought on accessory 
while the main armies, reduced in strength, were una 
do more than menace the principal objects of the ea 
wasting their time until they were attacked by su 
forces. 


1805, or on the Saale in 1806, 
vented the escape of Mack by Donauwerth, nor the 1 
of the duke of Brunswick to the Elbe. The art of wa 
does not consist in incursions upon communications, but in 
placing the mass upon them, in order to attack the ena 
with decided advantage. Detachments upon the comn 
nications of the adversary are only accessories of seco 
utility. 

VI. When the lead is taken in a decisive moyemen 
against the enemy, great importance is attached to an 
act knowledge of the positions and movements which 
may undertake. Spies are then of the utmost conseq 
but partisans, thoronghly versed in watching the enem 
are of still greater utility. For this purpose the ge eral 
should scatter small parties in all directions, and multi 
them with as much care as he would show to restrain 
in great operations. Some divisions of light cavalry, 
pressly organized for this service, and not included 
the order of battle, are the most efficient. To op 
without such precautions is to walk in the dark, an 
be exposed to the disastrous consequences which may be q 
produced by a secret march of the enemy. Generally | 
speaking, these measures are too much negleeted. ari | 
espeonnage is not sufficiently organized beforehand 5 weal 
the officers of light troops have not always the requisite eX | 


perience to conduct their detachments. a | 
The Cossacks under Platoff, Chernicheff, Ba 
&c. in Russia and Poland; these, with the Prussians caer | 
Lutzow, in Germany and France; and the Guerillas a 
Mina, the Empecinado, and others, in Spain rip | 
have shown the immense advantages to be derived *y 
such services. While they were few in number, ee | 
importance was not fully understood ; but when en dy | 
20,000 of them appeared in the field, especially ina lene Ta 
country, they became the most formidable enemy, W! ‘ t 
| 
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e, to the combinations, which a general could _encoun- 
»y ecause those were always liable to be disjointed by 
eancertainty of the timely arrival of orders. Every 
ony demanded a numcrous and well-conducted escort, 
dvery march was endangered by the want of real in- 
rmtion relative to the hostile positions. The duties, 
ely multiplied, exhausted a great part of the army ; and 
peegular cavalry was soon rendered unserviceable by 
beyexeessive fatigue. 

\I. It is not sufficient for a good operation of war to 
mney with ability the mass of forces upon the most im- 
print points; they require morcover to be brought into 
tia. Jf they remain inactive when arrived upon those 
sins, the principle is forgotten, for the enemy may make 
puer-movements to defcat the project ; and it is there- 
rendispensable that, from the moment his communica- 
pnor his flank are gained, the mass of forecs must march 
» him and attack. ‘This is the moment when a simul- 
naus employment of the troops must take place. Masses 

yops present do not decide battles, but the acting 
ats alone have effect ; the former indeed produce that 
bnjquence in strategical movements, but the latter de- 
rane the success of the action. 

1 insure this result, a general of ability will seize the 
‘oir moment to force the decisive point of the field of 
i, and combine the attack in such a manner that all 
irces will be brought into action, with the exception 
wis of the reserve. But if the efforts emanating from 
isrineiple fail of the desired success, no other combina- 
oremains than a simultaneous general onset, in which 
ejeserve is to be brought forward, to make a last and 
ecive effort. 

(II. We now come to battles proper, all the combina- 
tof whieh are reducible to thrce systems. 

‘e first includes defensive battles, where the enemy is 
speted in a strong position, with thc simple object. of 
aiaining the ground. Such were the positions cf Tal- 
dt Blenheim, Villeroy at Ramillies, Marsin at Turin, 
jai at Torgau ; and the events arc sufficient to show their 


val disadvantage. 

‘e second is the opposite system, wholly offensive. It 
Mists in manceuvres of attack wherever the cnemy may 
ie such as those of Marlborough at Blenheim, Ra- 
lis, and Oudenarde; Frederick at Leuthen, Zorndorff, 
nf orgau 5 Napoleon at Jena and Ratisbon; Wellington 

‘ttoria, and the allies at Leipzig. 
tc third offers, in some measure, the middle term be- 
the other two. It consists in selecting a field of 
ath, earefully reconnoitred beforchand in its stratcgical 
Ppeabilities and advantages of ground ; then to wait the 
ne-y’s attaek, and to fix upon the proper moment of pass- 
a the defensive into offensive measures with the best 
haves of suecess. In this class must be reckoned the 
Dijinations of Napoleon at Rivoli and Austerlitz, of 
Iter at the Katsbach and Laon, and of Wellington at 
allhanca and Waterloo. 
lis difficult to prescribe fixed rules by which the choice 
ly of these systems should be guided. The circum- 

i of the moment, the moral character of the troops, 
dered as affecting their courage, discipline, and inclina- 
/Mor their national temper, and the conformation of the 

roid, must be taken into account. 

Under these general considerations, it may be fixed, 
athe best mode is to act offensively on all occasions, 
rh} the troops arc inured to war, and the ground presents 
0):traordinary features. 

| Where the locality of the field of battle is difficult 
ry ‘cess, either from natural or artificial causes, and the 

Hols of different nations not having the same unity of 
eelig and of discipline, it will be preferable to receive the 
pattek in a position previously selected, with the determi- 
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nation of assuming the offensive when the enemy shall be Warlike 


exhausted by the first efforts. 

3. When the strategical circumstances of the partics are 
such, that one is obliged to attack the other without con- 
sidering localities; as, for instance, to prevent the junction 
of two hostile armies, or to crush an isolated corps, &c. 

4. When particular circumstances, as the extreme infe- 
riority of numbers, forbid any other than strictly defensive 
measures ; such as Eugene took at Chiari, Abercromby on 
the Zyp, and Moore at Corunna. 

Battles in general, whether offensive or defensive, not- 
withstanding all the varieties of ground and changes of po- 
sition, may be classed into three systems of disposition, or 
what are termed orders, each subject to some modifications. 

First, the simple parallel order, or that in which hostile 
armies are drawn up in parallel lines, to advance or receive 
the attack. Jomini justly observes, that accideut or supe: 
rior valour alone decides the contest in this class of orders, 
and that the soldier is entitled to all the credit; because 
such a disposition being the fruit of ignorance and incapa- 
city, the general ‘can have no part in it. Notwithstanding 
this censure, it is somewhat singular that the only battle in 
which a considerable British corps was severely handled 
was of this description, when Berwick dcfeated Lord Gal- 
way at Almanza. Accident, it must be owned, had a great 
share in this battle; for it is asserted that the statue of St 
Antonio, the nominal commander-in-chief, was shattered 
by a cannon ball, which instantly caused the Portuguese to 
retreat, and Icave the British and Dutch to their fate. 

The second order is the parallel, reinforced upon one or 
several parts of the line. In this class, especially if dispo- 
sitions with an angle to the front or rear are included, 
most of the great victorics of ancient and modern times 
may be reckoned. For although it is not the most perfect 
in theory, it is the most constantly applicable in practice, 
under almost every possible character of ground, or counter- 
disposition of the enemy. 

The oblique order of battle is the third and the best class 
of tactical dispositions ; but in the application, great sim- 
plicity of combination is necessary, and great prudence in 
the execution. Against a manceuvring army ably com- 
manded, it will always be very difficult to apply it; but when 
produced, the effect is instantaneous and decisive: it is the 
triumph of discipline and of grand manceuvre. 

IX. Orders of battle, or the most appropriate disposition 
for leading troops into action, should possess the inherent 
qualities of mobility and solidity. To attain these two ob- 
jects, troops which arc to remain on the defensive should 
be partly deployed and partly in columns, as the allied army 
was at Waterloo, or the Russians at Eylau; but the corps 
destined to attack a decisive point should be disposed into 
two lines of battalions, formed into columns of more or less 
density. Jomini proposes columns of grand divisions (ac- 
cording to the French formation of a battalion of six com- 
panies, making three grand divisions). 
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Three grand divisions would thus form three lines, and 
the second line three more. This order, according to his 
view, offers much more solidity than a deployed line, which 
waves too much, retards the impulse necessary for attack, 
and prevents the officers from managing their men. In or- 
der to facilitate the march, obviate the great density of the 
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mass, and procure a greater front, the divisions should be 
formed only two dcep ; for thus the battalions will be more 
moveable. ‘Ihe march in front, three deep, is always fa- 
tiguing to the centre rank, which, being pressed between 
the first and third, produces fluctuation, and consequent 
faintness in the onset. In this manner all the desired 
strength will be produced ; the three grand divisions giving 
a depth of six ranks, which is more than sufficient ; and the 
front being one third longer, augments the quantity of fire, 
if it should become necessary to use it. The enemy like- 
wise will be awed by a display of greater numbers, and 
the artillery will have less effect than upon more solid 
masses. 

If the proposal of Jomini were applied to the British 
system of battalion, the same effect would be obtained by 
fronts of wings of battalion, each three deep. What is 
said of fluctuation in the march is indeed true; but the 
lock-step is never, and cannot be, observed, in a charge or 
rapid advance to the front in action. The ranks open in 
those cases sufficiently to allow freedom of step. Firing 
three deep, though practised at drill, is, in truth, when ap- 
plied in battle, not more efficient, perhaps less, than in two 
ranks. If therefore the expedient of forming battalions 
only in two ranks be resorted to, still the fronts of wings 
covering each other, and producing only a depth of four 
men, would be sufficient for troops so eminently qualificd 
for battle as the British. This proposal of Jomini is an 
avowal of the inefficiency of dense columns, as they are 
usually formed by the French and other continental armies, 
in attacks and charges. If that general had been engaged 
against the British, he would have bcen still more con- 
vinced of this. During the late wars, not an instance oc- 
curred where a hostile column, au pas de charge, broke 
through a British dine. And the charge at Maida by a 
brigade of light infantry, at Barossa by the 87th and three 
companies of the guards, at Vimiera by the 50th, and at 
Waterloo by the whole line, all in deployed order, two 
deep only, against lines or columns, demonstrates the error 
of supposing that a mass of human beings, possessed of in- 
dividual will and feelings, can be subjected to the laws of 
mechanical action. 

Rogniat, general of engineers, in the dispositions of the 
legion which he proposes, instead of battalions, contends 
for three ranks deployed, and the second line in columns, 
at quarter distance, ready to form squares when required ; 
but both he and Jomini agree in the unprofitableness of 
fire from a third rank, in which they only maintain opi- 
nions that were long ago held by Folard, Saxe, and Lloyd. 

Another system may be suggested, which would obviate 
many inconveniences under which the present labours. 
The present system of the infantry might be left such as 
habit, founded on experience, has framed it; with the ex- 
ception of arming a third rank with rifled fusils, and spears 
about ten feet six inches in length: the fusil, when not 
used, to be slung on the shoulder in the manner of rifle- 
men ; and the spear with a spike to fix in the ground, and a 
hook about four and a half feet from the bottom, to serve 
for a rest in firing’ As light infantry now form nearly 
one third of the foot in armies, this species of troops should 
perform all their duties, and be exercised accordingly. 
When scattered in front, their fire from a rest would be 
more destructive ; the spear would give them more confi- 
dence and security against light cavalry. When called 
back into line, they would give it solidity ; and in a charge, 
their spears, reaching beyond the bayonets of the first rank, 
would render it doubly formidable. Being drilled to form 


T As these troops would have no bayonet, they might be furnished with pontoneer swords, and saws and hatchets ; both instrum ae 
clearing obstacles, and opening roads, and a thousand other daily wants. It is not meant that they wed 
and modes of formation independent of the battalion; but merely that, in giving or receiving charges 1°" 


great utility in securing posts, 
not have a drill of their own, 
square, they should then constitute a third rank. 


in front or rear, they would be the first rank when the 
talion forms square to resist cavalry. In pursuits, ¢ 
alone should be let loose upon the enemy. By their ing 
tution, every battalion, every detachment, would haw 
proportion of light infantry. Intrenchments would be mo 
obstinately defended, and breaches more easily stormed, 
If a rivulet were to be forded, their spears would sound fy | 
a passage on a whole line in a moment. On the ou 
three spears and two great-coats would form a tent, T 
idea is not new, for the Austrian militia in Hungary haye | 
corps (Granitzer Schutzen) thus armed. Should the cil 
rassiers in the armies again resume the lance,—an event of 
some probability, since it is asserted that the Polish lel 
of the guard of Napoleon, now in the Russian servic 
changed their small Ukraine horses for a larger breed abp 
two years ago, with the intention of being converted in 
cuirassier lancers,—it may be foreseen that the spear vi 
again be resumed in the infantry. - 

X. On the extensive subject of position we can op} 
give some particulars, ' 

1. The best military positions cannot cover a 
ly by being occupied and maintained. 

2. Every position has its key or decisive point, as before. 
observed; but this point is not difficult to find. Inage 
tered line, it is in the centre; ina contiguous line, it . 
be found on that point where the nearest connection ji 
with the base of operations. 

3. When an army occupies a position upon a height, ot 
any other ground fit for a field of battle, it is important 
have the front and flanks most carefully reconnoitred ar 
watched, to prevent the enemy gaining either extre 
the line by a secret movement. 

4. But as it is admitted, that to employ strong coms f 
that purpose, causes a useless waste of force, attracts 
attention of the enemy, and does not, after all, secure 
army from surprise, it is preferable to place small p 
observation in all the sinuosities of the ground, with ordes 
to communicate with each other and with the army, ort 
nearest intermediate corps. These two latter rules wet 
demonstrated by the surprise and attack of the Pm 
army at Hochkirchen, of Korsakoff at Ziirich, and M 
at Tarntina, but especially on the first-mentioned oc 
for, next to the battle of Leuthen, no instance prod 
more ample proof of the terrible effects of an army 
surprised and taken in flank. The whole mass of Ds 
forces was actually upon both flanks before they w 
covered. 

5. On ground of difficult access, such as vineyards, € 
closures, gardens, steep heights, &c. the defensive ord 
battle should be in lines deployed two deep, coveret 
swarms of skirmishers. But the corps destined for atte 
and the reserves, are best in columns, formed on their cel 
tres, in the manner above described (IX.); for the t 
serves, being destined to fall upon the enemy at the 
tical moment, must advance with resolution and rapi( 
that is, in column. If however it be desired to awe 
enemy by a greater display of forces, the reserve may) 
deployed until the moment of attack. 

6. A superior army should never wait to be at 
still less wholly deploy into line, if compelled by ¢ 
stances to remain in its post. In this case no more 
should form line than are necessary to check the ene 
The remainder, formed into three or four heavy colun 
should be placed ready to strike a decisive blow upon WF 
most important point. A great army wholly deployed :" 
no longer manceuvre with the same facility as columns; a™ 
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der troops not engaged immoveable, is repugnant to 
est principles of tactics. 
An army posted behind villages should cover the front 
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on the other ; as happened at Dresden, where the left wing Warlike 


of the allies was separated from the main body by the ra- Operations 
vine of Plauen, and severely handled. by Land. 


i} to 1 
Pthe 
‘ 


‘tithem, by occupying the enclosures, &c. with some bat- 
I: of infantry, and the outlets with cannon. The first 
nghould be sufficiently near to sustain and be sustained 

yem, and also to provide the means of securing the 
yasation of the place, in case the enemy should have 
aiyd so much ground on other points as to be able to 
na, them. Villages, being liable to be turned, should not 
e eld by considerable corps of infantry, unless their to- 
ogiphical situation should constitute them the key of the 
os;on, as was the case at Vimiera. The battle of Blen- 
eiy deserves attention on account of the consequences 
onced by the neglect of the principles applicable to vil- 


‘When an army occupics a position perpendicular to 
ir, with a wing resting on the border, that wing should 
otye attacked, because, if the enemy changed front in 
aytowards the river, the attacking corps might be driven 
tét. On the contrary, if the onset is directed against 
ether wing with the principal mass of forces, that chance 
ilfavour of the assailants; because the wing being turn- 
d, se whole line will be pressed towards the stream, and 


14. When an army remains immoveable in its position, ) 


both its flanks are liabie to be turned. To obviate such 
manceuvres, others of a similar character should be opposed 
to them, as was done at Albuera. These counter-ma- 
neeuvres are not difficult to execute, because the army 
turning a flank moves upon the arc, while the opponent 
takes the chord; consequently he is enabled to move a 
greater mass in less time, even when both parties are equal 
in forces. Rosbach, Vimiera, and Salamanca, are decisive 
examples, where the enemy moved in open day (which it 
is both difficult and dangerous to do in the night), and 
thereby rendered the counter-offensive both prompt and de- 
cisive. 

15. There are positions which cannot be turned nor at- 
tacked obliquely. If the stratagem to draw the enemy out 
of them does not take effect, a parallel attack with the 
centre reinforced is likely to be the best adapted to such 
circumstances. The dispositions of Marlborough at Blen- 
heim were of this class, and deserve the study of military 
men. 


cy the risk of being destroyed. This would have been 
ese with Hiller’s corps at Wagram, if a prompt retreat 
adsot saved it. Similar would have been the fate of the 
nid French army at Talavera de la Reyna, had they per- 


1. Between two armies equally capable of manceuvring, On angles, 
the defensive one may form an angle with advantage to se- or forma- 
cure a flank from attack; but to render this precaution tion  po- 
efficacious, the angle alone is not sufficient, because its” 


in an attack upon the Spaniards ; and they acted with 
ej judgment in directing their efforts solely towards Lord 
ngton’s left. 

In the successful defence of a position, a repulsed at- 
chhould not be pursued, unless that attack had been de- 
sip; because it might have been combined by the ene- 
pr the purpose of drawing the defensive force out of 
silvantageous ground. An untimely pursuit by the 
urian right lost the battle of Prague, and by the Sax- 
mihat of Kesselsdorff, and again by the Austrian centre 
hdof Jemmappcs. 

Positions may sometimes be so arranged, that although 
helbe scattered, they still possess the faculty of timely 
on. Several are indicated in Frederick’s secret stra- 
ghl instructions, and one occurs when he besieged Ol- 
Being greatly inferior to the enemy, who menaced 
infrom several quarters, he posted a corps at Littau, 
# he remained in person with the covering army at 
rnitz; and in order to connect the two masses at will, 
sinll corps occupied the hill of Hrad, bctween Namiest 
(iLaskow, to serve as an intermediate point. Order’ 
ei given to the corps at Littau, in case of attack, to re- 
e) towards him, and if a superior attack were made upon 
hovering army, he would retire towards the other; but 
i thely information were received, all were to unite in the 
gion of Gross Jenitz. 

As it is a maxim to operate against a weak part of 
hénemy’s line, no position should be attacked upon its 
igest point, as the Austrians did at Breslau; but if the 
o¥e position be prolonged by a detached corps, the 
ipal effort should be directed against it; because, if 
d ce defeated, the main body is turned, and thereby 
Oed. 

_.» Armies may somctimcs be posted behind a ridge of 
a with defensive points upon their summits. These 
@d not be attacked without an exact knowledge of the 
‘ton behind, and precautions to resist a counter move- 
). The events of Austerlitz and on the Katsbach prove 
fecessity of this precaution. 

- No position or disposition of attack should be made 
ure the line is intersected perpendicularly by a difficult 
cle, such as a river or morass; because the enemy 
tact defensively on one side, and throw his whole mass 


utility is only momentary ; the mass therefore should change 
front in the same direction, and present a whole line to the 
enemy. 

2. lf the army be sufficiently strong to assume the offen- 
sive against the assailant, a change of front, which is mere- 
ly defensive, should be followed as soon as the angle is 
formed and the enemy checked, by placing the line in co- 
lumns of divisions to the flank, and prolonging the direc- 
tion from the position first occupied to gain the hostile 
flank. Thus taken in front by the angle, and in flank and 
rear by the new direction, the enemy will be defeated. 
In fig. 6, A is the army 
endeavouring to turn the 
left flank of B, which 
forms the angle C, and 
under the protection of 
this corps prolongs its 
line in the direction EE, 
by means of which the 
extremity of the hostile 
flank is gained. A can- 
not well oppose the exe- 
cution of this movement 
in the presence of the 
angle C and of the line 
E, which, though it bein) 
column, can form in an instant ; hence A must fall back and 
change front also. 

3. An angle to the front of the line or potence, such as 
the Austrians formed at Prague and Kollin, is not so service- 
able as one thrown back to the rear; because the encmy 
can readily outflank its extremity from his position, while 
that extremity can be sustained but by slow degrees. Thus 
at Kollin, the Prussian cavalry turned it at the beginning 
of the action ; and at Eylau, Benningsen repulsed the corps 
of Davoust on his left, and Ney on his right. 

4.. If a defensive position has an angle to the rear, the 
front will be weakened in proportion as that angle be- 
comes more acute: but if there be a considerable inter- 
val on the summit, where the two lines should meet, the 
danger will be still greater; for if the enemy can esta- 
blish himself on the point A, it is clear that the two wings, 
A C and A B, will be enfiladed, and forced to retreat ; 
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if not rolled up in confusion by 
an actual charge on either or 
both of these extremities. This 
caused the defeat of the Aus- 
trians at Prague, and of the Prus- 
sians at Breslau. Fig. 7. 

5. If two allied armies or 
great corps take up positions 
forming a_ re-entering -angle 
with a space between themi, 
and some considerable obstacle masks that space, they 
expose themselves to be attacked and defeated separately : 
this danger increases with the increase of the distance be- 
tween them. The corps A D 
being separated from B E by 
a wood, lake, or other con- 
siderable obstacle at G, the 
enemy F H, being covered by 
that obstacle, may attack and 
defeat one before the other 
can arrive to sustain it. Fig. 
8. Thisprinciple results from 
the maxims of interior against 
exterior lines of operations. 
Such positions as these were 
occupied by Prince Henry and Hulsen, at Freyberg and 
Katzenhausern, with the Tharand forest, and, what was 
worse (at the distance of more than six leagues), with the 
Mulde, between them ; yet the army of the empire, su- 
perior in force, remained three months before them, until 
Prince Henry moved and defeated it at Freyberg. 


Fig. 7. 


Cc 


8B 


Fig. 8. 


B 


DB 
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1. To insure the success of an attack, properly combined 
and reinforced on the cssential point, it is necessary to re- 
fuse the weaker wing. This precaution is obvious, not only 
for the purpose of keeping a weaker part out of reach, but 
also because reinforcements are readily drawn from it to 
the point where the effort is making. Thus, instead of ex- 
posing it to be repulsed by superior forces, there is a real 
advantage in keeping it reserved to secure the victory. 
Leuthen affords a proof of the wisdom of such a disposition ; 
Kollin and Joegerndorf of the consequences when it is dis- 
regarded. 

2. If it be admitted that the most advantageous attacks 
are those which emanate from a concentrated effort upon 
an extremity of the hostile line, it becomes indispensable 
to gain that extremity by measures whieh mask the move- 
ment; for by neglecting this precaution, the enemy may 
follow the march of the columns in their endeavours to turn 
him, present constantly a front, or even anticipate and 
take them in flank, as happened at Rosbach. 

3. The march may be concealed by the darkness of the 
night, by the conformation of the ground, or by means ofa 
false attack on the front of the enemy. The two last men- 
tioned are to be preferred, because night marches are un- 
certain and even dangerous, slower and always more irre- 
gular, than those by day. For this purpose it is not neces- 
sary to march by lines, if the movement be masked by an 
attack of the advanced guard, while the mass advances to- 
wards the extremity desired, in columns of battalions at 
half distances. This will render it difficult to be discovered 
by the enemy in time to be counteracted. 

4. In order to molest a greater space of front, instead of 
an advanced guard making a regular attack, it is preferable 
to employ a corps of light troops formed in parties, having 
points for re-assembling light cavalry, and some artillery to 
sustain them. This method is sure to distract the enemy’s 
attention, and keep his whole line in check. 

An oblique attack, according to Guibert and the Journal 
Topographique, is a disposition by which a part, or the 
choice of the forces, is advanced towards the enemy, and 


the other kept out of his reach. 


may be out of reach of the enemy, 


a line nearly parallel, and strongly reinforced ON a win 


without being oblique. (Fig. 9.) 
clined line on the head of 
the attacks, and form a 


positive diagonal, without “—~——————_3 


being reinforced (fig. 10); 

or perpendicular upon a 

flank, as at Kunersdorff, with a 
wing reinforced (fig. 11); or 
horizontal upon the head of the 
columns without being oblique. 
(Fig. 12.) There are several 
modifications of these four orders 
(among others fig. 11); as, for 
example, a perpendicular angle 
to the front, as formed by the 
Austrians at Prague, Kollin, and 


Hochkirchen (fig. 13); the angle 
AC being perpendicular to the army 4 
DE, reinforces the right wing of 
the line AB without being oblique: 
so also an angle to the rear would 
reinforce the line without obliquity. 
A parallel line, considerably rein- 


forced upon the most important 
point, is no doubt good, and even 


very generally applicable ; for ity 


is conformable to the principle 
which forms the basis of all ope- 
rations: but it has several incen- 
veniences. The weak part of the 
line, being near the enemy, may 
be engaged, contrary to the in- 
tention, and be defeated ; which 
event would balance 

and arrest the advan- 


tages gained on the 4 
other wing; as happen- 

ed to both armies at D 
Wagram. The rein- 

forced wing having de- H 


feated its opponent, can- 


not take it in flank and rear without a considerable move | 
ment, which would separate it from the other, if already 
engaged. But admitting the weaker wing not to been | 


gaged, the other cannot even then 


drawing it circularly along the hostile front, which the ent 
my must necessarily anticipate by being on the chord of the 

movement, and consequently give him the advantage 0 
the offensive by reaching the decisive point first with tht 


mass of his forces. 


With the oblique order of Frederick, as applied a 
Leuthen, the effect is quite different ; the extremity of the | 
wing attacked is not only overpowered by a whole line, ed 
the end of that wing is constantly outflanked, and th 
turned, without manceuvre, or prolongation of din 


simply by a direct advance of the 


tance of the divisions which are not intended for the pi 
cipal attack, places them out of the danger of being en 
ed by a superior force, and yet sustains 
These effects of the open oblique va 
known, eannot be too often presented to the reflections ( | 
They offer, besides, another advantage § 
more decisive, in bringing the half of the army comsta 
into action against the extremity, probably of only two : 
gades, of the hostile army, which has no counter“ i 
to stop its progress. What troops can stand pert a 
odds, when, besides, they are constantly outflanked ana use" | 


tion. 


military men. 


This definition is Not ov} 
correct, as figs. 9, 10, 11, and 12 demonstrate, 


An 9 
and therefore re 


It may also be in an i 
Fig. 9. 


A. 


D 
Fig. 12 
H 
K 
Fig. 18. 
B 


turn the flank without 


oblique line. The ais- 


the wing in 
attack, altho 


rverse? Is it possible that confusion and dismay should 
t low in a whole line, whose flank is overthrown, and 
enced with total destruction, by the progressive advance 
irection upon the rear ? 

Y. such must be the infallible result of an oblique at- 
ckwhen once it has reached the flank of the opponent 
dwovered, as indicated in the preceding maxims; and 
ethe lines are rapidly formed, according to the method 
Federick, as will be seen in the observations on marches. 
ig;4 demonstrates the mechanism more clearly. The 


t-) 
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ting BC, of the army AC, will receive the fire of the 
brigade of the army DKL, while the first brigade, 
treme right, formed in column of divisions, will turn 
ail decide the first attack with rapidity. The second 
de, in the oblique direction of its march, will soon be 
ed by the third; and when that has passed the ex- 
piity, which must constantly recoil before a contiguous 
{ the fourth brigade opens its fire ; and in this manner, 
ppsing the army DF, KL, arrived at the dotted line 


», being crushed one after another, will be nearly sur- 
ded, 

is demonstration is sufficient to show the great advan- 
gpf an open oblique order of attack. It is called open, 
case the disposition, such as that of Leuthen, was nearly 
“ht angles with the line of the Austrians, and different 
erry respect from a parallel order. All these advantages 
eijually applicable to masses concentrated upon the ex- 
lity which it is intended to crush. The army AB, fig. 
stead of formiag two lines, as in the former figure, 


Fig. 15. 


NN 


"draw up the first line only, and keep the second in 
ns at half distances behind the right, centre, and left, 
fired to manceuvre or strike the decisive blow. These 
bEnns will be more moveable, and not being intended for 
lest attack, they will nevertheless cover it against 
ter-movements of the enemy. ‘The battle of Salamanca 
} a memorable lesson of this description, where the 
S were concealed by the ground, and then suddenly 
Mzht in mass upon the enemy’s left wing. That of the 
"bach, almost the counterpart, was equally grounded 
these principles; both however with the difference, 
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that the lead of the manceuvres was on the side of the ad- Warlike 
versary. Jomini, habituated to the lively national character Operations 


of France, lays too much stress on the value of the lead in 
manceuvres, and therefore does not fully appreciate the 
powers of well-conducted counter-manceuvres, which the 
cool firmness of British and German soldiers can develope. 

The battle of Leuthen furnishes another maxim equally 
important, namely, that.an army with the flank resting upon 
an obstacle, such as the great pond of Gohlau, which cover- 
ed the angle of Nadasti, may still be outflanked by an ob- 
lique attack. For this purpose, it is only necessary to mask 
the first brigade of the enemy by the nearest of the attack- 
ing corps, and move obliquely with the next, so as to press 
the principal effort upon the second. For the line being 
broken, the obstacle is no longer of any use ; and the masked 
brigade is even in danger of being taken if not promptly 
withdrawn. But the manceuvre is not so advantageous as 
when the flank is still supported and easily turned. 


by Land. 


Marches in columns to the front, flank, or rear, which On 
must be followed by deployment or echellon formations, marches. 


are useful as parts of the elementary tactics ; but never 
safely applicable near the enemy on a great scale, if they 
are at all complicated in the construction of the columns, 
or in the nature of the ground. Guibert devoted seve- 
ral volumes to their mechanism ; but Tempelhoff alone has 
described the nature of Frederick’s columns, by means of 
which his dispositions were executed with so much simpli- 
city and precision. Although the present system of mov- 
ing by corps has in a great measure superseded the old 
niethod of organization by lines, and consequently rendered 
the march-manceuvres, which triumphed at Rosbach, Leu- 
then, and Zorndorff, less applicable, they are still the best 
for such corps as are obliged to manceuvre in the presence 
of the enemy, whether it be to engage. in front or to turn 
his flank. 

On examining the mechanism of his columns at Kollin, 
Leuthen, &c., it will be perceived that his army, having 
broken into open columns, each line forming one by a mere 
wheel of divisions, right or left in front, by this method the 
army could, 

1. Execute all the movements united without danger of 
being attacked in detail, because the columns of lines were 
at no farther distance than was required for actual engage- 
ment. 

2. The enemy could neither cut them off nor penetrate 
between them. 

3. In taking the direction of the intended line, the army, 
when moved to the ground, is formed in a few minutes, 
that is, in the space of time required for the word of command 
to pass down the column to wheel into line. In this me- 
thod, the only precaution required was to send an advanced 
guard to protect the march, and at the same time to keep 
the enemy in suspense. 

4, As the army requires only two or three hundred paces 
between the columns, and the divisions no more than their 
respective distances, to form into two lines, the manceuvre 
is easily executed with precision. 

5. The army having reached the flank of the enemy by 
concealing the movement, as before noticed, and wheeling 
into line, will not allow the enemy time to form an angle, 
or to change front; consequently he will be overpowered 
in succession along his line. 

6. To conclude, if two columns of the length of the line 
of battle are not immediately desired, or the ground re- 
quires a modification, four columns may be formed, by 
doubling up the lines, or by marching by wings, without 
increasing the difficulty of forming. The four columns 
being constructed of the two lines doubled, when arrived 
near the point where thcy are to form, the sccond and 
fourth halt until the first and third have proceeded so far 
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as to disengage from each other. While halted, they protect 
the march of the others, and when cleared by them, they 
follow in their rear, and thus are prepared to wheel into 
line with them. 

If the columns are formed by wings, they will again fall 
into two lines by a simple change of direction, executed by 
all the heads of columns of each line at the same time to 
the right or left, and then leading into the rear of the pre- 
ceding. But this transition of columns of wings into co- 
lumns of line should take place at some distance from the 


enemy. At Leuthen, this manceuvre introduced the bat- 
tle: fig. 16. A, the advanced guard masking the march 
eg ? 
Fig. 16. 
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of the army in four columns; B B B B, the heads of 
the four columns forming the first line; and C C C C, the 
heads of the second line (now in rear of the first), all chang- 
ing direction by a wheel to the right at the same instant, 
and consequently forming two open columns ready to wheel 
into line. The advance mean time either halts in position 
to alarm the enemy on another point, or continues to open 
the march by preceding and covering it. 

It is however evident that these kinds of marches must 
be made on open ground; for in countries deeply inter- 
sected, great movements are impracticable ; and it thus be- 
comes necessary to arrive by the openings which are known, 
and engage more or less in columns. By Guibert’s and the 
regulation systems, the army being broken into several co- 
lumns, they move with their heads often out of sight of each 
other at the distance of more than a mile, and yet they are 
expected to keep their alignments and relative distances. 
When ordered to form, they either close and deploy, or 
march by echellons to fit into an exact alignment. All this 
is evidently impossible before the enemy, who must dis- 
cover the tedious manceuvre, and have time to act as he 
pleases while the numerous errors are rectifying ; and if the 
centre divisions should be chosen for the points of deploy- 
ment, half the columns must turn their backs upon his fire 
to perform it. Frederick, during the whole seven years’ 
war, attempted these movements only twice ; first in a com- 
bination with Bevern to attack Loudohn, which failed by 
the premature arrival of one column ; and, secondly, at Tor- 
gau, which, as far as that manceuvre was concerned, failed 
also; for Zieten’s column came too late, and was isolated. 
At Minden the French manceuvred in the same manner, 
and were a great part of the night and the next morning 
employed in rectifying the errors, which gave Prince Fer- 
dinand time to arrive. It is true, he moved likewise in 
columns, but he had previously sent all the generals to 
reconnoitre their routes and points of formation, and 
cut openings and fix marks to insure the exact direction. 
Such precautions surpass even the underhand tricks to help 
the manceuvres in a camp of instruction ; and the very pre- 
cautions prove the impossibility of applying them in ordi- 
nary cases. During the revolutionary wars of France, all 
the belligerents met with failures from vain endeavours to 
apply them, notwithstanding that the new organization of 
corps and the use of swarms of skirmishers greatly facili- 
tated their execution. 

Lehwald’s manceuvre at Jéegerndorf is worthy of notice, 
as particularly applicable in intersected ground. His in- 
fantry advanced in a double column from the centre, and 
formed to right and left without risk of confusion; the ca- 


valry moving at some distance, easily 
ment. : 
The order of march on Frederick’s System must how. by 
ever be considered only as a manceuvre, and not beer 
plied to marches in great operations. = 

As this order of march is best calculated for attacks 
against lines, so is it also upon columns in march, pics; 
tack upon an army while on the march is advantageoy : " 
the same reasons as an attack upon an extremity of i: ‘ 
because the army attacked on the heads of its ‘dilteaae | 
precisely in the same situation, relatively to the enem a 
one assailed in flank. The battle of Rosbach feng 
illustration. A B, fig. 17, represents the army of the ki 
CD that of the French. 
Supposing them both in line, Fig. 17, 
CD would still be attacked. A ~ 
perpendicularly, and out- 
flanked on one of its wings, 
exactly as it was on the head 
of its columns. The advan- 
tage of both these manceu- 
vres lies in the necessity to 
which the enemy is reduced D 
of bringing his battalions in succession to the front, whil 
the opponent, acting with vigour, defeats them, one 
another, by the superior pressure of his mass, provided 
march be onward in an appropriate direction ; horizonts 
if the column moves perpendicularly, and perpendicul 
if the march is horizontal. The object for producing, 
nearly as possible, an opposite direction, is to present a 
whole line to a head of a column, or to an extremity of 
line; because, if both moved in a direction to meet w 
the heads of their columns, both would be obliged to depl 
and a parallel order would be the consequence, with 
tactical advantage to either army. In fig. 18, the columns — 
AB meeting those of the ene- Fig. 18. 
my CD in the same order, both, 
fearing to be attacked, will im- - 
mediately deploy; AB _ will 
therefore form the line FG, and 
CD the line HI, which gives no 
advantage to either party. 

The battle of Rosbach offers 
a further illustration. As an 
angle must necessarily be form- 
ed when the heads of columns 
are attacked, to check the first 
efforts of the enemy, the ad- 
vanced guard or leading brigade should deploy, whil 
rest of the army should take a new direction of march, 
of the enemy’s flank, in order to protect the retreat of 
advance already engaged, and to gain a station for . 
offensively. See fig. 19. If the advanced guard or leading 


Fig. 19. 


took up the ; 


an 
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‘haeaes AB of the columns HI be attacked, a deployment 
‘gnstake place according to the direction of the attack CD. 
ah having checked the enemy FG, the army 


hb ear being thus momentarily protected, should imme- 
e change direction exteriorly, by filing the divisions 
o inew alignment IL; or by altering the direction of 
jlumns in a similar manner, so as to produce a pro- 
gon beyond the enemy’s flank KK. It is however 
authat if the columns are left in front, the operation is 
ging to rule; but if the right be in front, a direction 
left would present the reverse flanks to the enemy. 
4 would be no time for a countermarch, and still less 
| eeling up in succession. It therefore appears that 
_umns should change the pivots of divisions, and wheel 
thi right into line ; for though this manceuvre would be 
the letter of the regulations, no disorder would ensue, 
iis actually practised, at least by cavalry, in some of the 
tyental armies. There is no want of proofs of the oc- 
icp] necessity of this manceuvre in every campaign ; but 
ittle of Laswaree will suffice for an illustration. The 
i: infantry advanced in a single column by the right, 
er crossing the Mahnus Nye, a deep sunken rivulet, 
njitself opposite the enemy’s right. To have prolonged 
jovement, was to produce a parallel order of battle; 
ajage was therefore taken of a ravine which led to the 
ti right flank, and could conceal the movement. The 
pf the column turned to the left, and gained the flank ; 
hen ordered to wheel into line, the pivots being re- 
si, some of the Sepoy troops, adhering to the letter 
rules and regulations, wheeled with their backs to the 


s method of converting a probable defeat into an of- 

movement and oblique attack, will probably intimi- 
elhe enemy, and check his pursuit of AB, from the 
mnt he perceives the menaced attack against his own 
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flank. Asa manceuvre it is also more rapid and simple Warlike 
than a change of front, which would only tend to a parallel Operations 
formation. Although the existing modifications in the Y L@>4 
structure of armies, as aiready observed, renders this kind 

of attack more rare, and the organization by corps and di- 

visions is advantageous to prevent them, it is nevertheless 

true, that the Prussians lost the battle of Auerstadt, and 

the French were placed in the most critical situations at 
Marengo, Eylau, and Liitzen, because they were attacked 

on the march before they expected a general action. 


The battle of Waterloo, unquestionably the most decisive Principles 
event of the late awful contest, offers so many instructive of dispos:- 
circumstances, and so much matter for deep meditation, in yrd — 
the position and manceuvres, and in the exhibition of the Waterloo. 
soundest maxims of war, that it may be considered as a . 
general illustration of the advanced state of the art of war 
at the present period. Without entering into details, the 
minutiae of which are apt to confuse, we shall content our- 
selves with merely pointing out the principal dispositive 
features which it displays. As there are many plans more 
or less correct, and the ground is generally known, the re- 
marks which we are about to offer will be readily understood 
by those who have any elementary knowledge of war. 

When Blucher had retreated from Ligny, and the duke of 
Wellington had fallen back from Quatre Bras, he occupied 
the position of Mont St Jean, determined to risk a battle with 
the forces he could collect on that point. Exclusively of the 
Prussians, whose severe loss in killed, wounded, and strag- 
glers, could not immediately be reorganized or replaced, but 
by the expected arrival of the corps of Bulow, the duke’s 
army consisted of about eighty-one battalions and eighty- 
seven squadrons ; which, with the artillery, may have 
amounted to 66,700 men. Of these upwards of thirty bat- 
talions and as many squadrons had never been in action. 
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This mass of forces was posted with the centre diagonally 
across and in front of the forking of the two causeways from 
Brussels to Charleroy and to Nivelles; the right centre 
behind the chateau of Goumont, and the left, considerably 
refused, passed in rear of La Haye Sainte, along the cross 
road in the direction of Ohain. Behind the right centre, 
Lord Hill placed his corps, ex potence, in columns, prepared 
to manceuvre to his right, on the small plain of Braine la 
Leud; or to his left, to sustain the centre. In and about 
Braine Ja Leud was a Netherland division, with the right 
thrown forward, and covered by the rivulet Hain, and leav- 
ing the small plain open; a kind of gorge to tempt the 
enemy between the two sides of the re-entering angle of 
the right wing. The Prussians were expected to debouche 
through the woods of Lasne towards Planchenois, which 
would form the left into another gorge, or re-entering angle. 
Thus the position formed a kind of open W (fig. 20, AA AA, 
BB) with the chateau of Goumont at the summit of the sali- 
ent angle, covered by a plantation of wood and enclosures, 
occupied by six or eight battalions ; so that the enemy could 
not enfilade from behind that plantation, either of the faces of 
the centre, nor approach on either of the causeways which 
passed through the centre, without presenting his flank. 
Besides this point, La Haye Sainte, a stone farm close to 
the chaussé of Charleroy, and farther on the left the farm 
of Papelotte and chateau of Frichermont, were occupied. 
The whole front offered a gentle slope towards the enemy, 
and in the rear the cavalry was distributed in brigades, each 
in two lines, covered by the rising ground ; and the artillery, 
all the field-pieces of which were nine-pounders or twelves, 
formed a line of almost contiguous batteries along the front, 
interspersed with howitzers and rockets. 

By the returns found after the battle, it appears that the 
enemy had debouched from Charleroy with 122,000 men,! 
exclusive of the reinforcements that joined after the 15th 
of June. Of these he produced on the field of battle about 
80,000 men, formed in concentrated masses on both sides 
of the chaussé of Charleroy, and gradually advancing the 
right parallel to the British left (CCCC); but as he was 
jealous of the woods on the right, he formed an angle to the 
rear, and kept his reserves far back. He had made a de- 
monstration with a corps of cavalry beyond the British right 
towards Hal, where he found the corps of General Colville, 
and Prince Frederick of Orange, with two divisions posted 
at Tubise, Clabbeck, and Braine le Chateau, to cover that 
avenue to Brussels. Another corps, 42,000 strong, under 
Grouchy, was detached to his right upon Wavre, to tum 
the allies, pursue or arrest the Prussians, and prevent the 
timely junction of Bulow. Thus the dispositions of both 
the commanders were combined with consummate ability ; 
Napoleon operating on the system of throwing two thirds 
of his masses alternately on either side, and the allies in 
combining manceuvres to bring a superior mass on the deci- 
sive point. On the field however the problem was difficult 
to solve. The communication with France was open only 
by the roads of Charleroy and Nivelles, hence the enemy 
could not quit them in the attack; nor could he gain Brus- 
sels by any other avenue than that of Waterloo; therefore, 
to possess the chateau of Goumont, without which he could 
not arrive at the position, was the natural object of the at- 
tack. As this was sustained by the mass of the allied army, 
and could not be enfiladed, his attacks failed. All those 
directed on the road of Charleroy to the left centre were 
necessarily oblique, and exposed to the fire in flank before 
they could reach their opponents. To have risked a gene- 
ral onset of all his masses, before the British were thinned 
and exhausted, he knew, under the circumstances of the 


1 The return was dated the 13th, according to the assertion of a Prussian officer of the staff. The whole force brought over the fro 


must therefure have amounted to nearly 150,000 men. 


moment, to be too hazardous. The plain of Braine la Le 


appeared open. He could arrive by it; but that 


cumstance proved that the enemy was prepared on tha 
To have turned the force thither would in the first 
have caused the loss of the communication by Char 


and next facilitated the junction of the Prussians 


advance, and could in a short time be 


and have lost his point of retreat upon C 


in woods and defiles, where his superior 


fensive movements from the moment his 


preferred the experiment which the enthusiastic 


his troops might enable him to make; and this commi 
him so deeply, that, when at length the Prussians appean 


a retreat was no longer possible. 


These observations disprove the ignorant assertion, that 
little skill was displayed on either side. The generalsandthe 
soldiers equally did their duty : the veteran Blucher behaved 


ous manceuvre which was assigned him; and when he saw 
hostile cavalry destroyed, he acted with vigour and 

As for Grouchy, who wasted his time in forcing the positionof 
Wavre across the Dyle, everywhere fordable, his man 
show that he felt the danger of his movement, and he wisely 
remained on the banks. Much might be added upon 
judgment which posted the corps at Wavre and anothe 
Hal, on the several lines of retreat which the allies o 
take in case of defeat, on the dispositions of the artill 
the squares and lines formed and reduced repeatedly, 
disposition and effect of the charges of cavalry, the co 


offensive of the Prussians, the general charge to 


and fate of the enemy’s squares ; but enough has beens ate 
to recommend the study of a battle where three of the great 
est commanders and the best manceuvring armies in Europe 


sides, the corps on the other side of the Hain ihre 


sustained by the | 
two divisions in its rear, and which he knew to ae ily 
He would therefore have been placed between two fr 
) harleroy; and 
road by Nivelles might, meantime, be cut off by the tr 
left behind at Mons. Again, if he threw his masses to 
the left, he only went to meet the Prussians, and left the 
British masters of the road of Nivelles, and possibly, if rea 
advanced far, of that of Charleroy. He entangled him 
cavalry could not. 
act. ‘The character of lis opponent bespoke immediate) 
right would be at 
liberty, therefore the chances were again in favour of the 
enemy ; yet this was the only advantageous side, because i 
brought him nearer Grouchy, and in case of defeat he 
could take a new line of retreat by Namur. He however 


ae 


valou 


the front, 


Be | 
gloriously struggled for victory ; and, let it be added, not 


withstanding the assertions to the contrary, where none 
committed a positive fault, and where Napoleon, in patt- 
cular, who has been condemned by some of his own pit- 
tisans, operated with all the skill and vigour which the ar 


cumstances of the moment allowed. 


This unpleasant operation in war requires as great a as0 
play of skill and firmness as any. The Austrians have ol 


conducted theirs with sagacity; and it is perhaps 


the persevering spirit of their retreats, that, after twenty | 
unfortunate campaigns, the monarchy was as formidable as ili 
in the commencement. Their generals are not then oi iy 
trolled by cabinct orders, and therefore always operate ne ih 
precision. Among the retreats which deserve the study | 
the soldier, are that of Schulemburg with the Saxons, . 
duke of York’s out of Belgium, the two retreats of the | 
Archduke Charles, that of Moreau from Bavaria ue 

Rhine, the Russian retreat upon Moscow and Tula, and, last! 


the fine movement of Prince Eugene Beauharnois 


In the choice of a position, it is not sufficient to have | 
ee 


owing to 


in Italy. 
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on front and secure flanks ; the means of retreating must 
» considered in case of defeat. Lloyd, in his “ Reflec- 
agin the Battle of Kollin,” observes that a defeated army 
rewith greater facility by dividing itself into as many 
«s the nature of the country will allow; because, Ist, 
] cenemy form an equal number of divisions, he cannot 
ra vigorously upon any, and the retiring army having 
feility of reunzting, may totally defeat one of the hostile 
ps; 2d, if the enemy operates en masse, it can be only 
ass one, and the others fall back unmolested: that di- 
io, however, covered by a strong rear guard, avoids 
joj actions, and having the faculty of moving more ra- 
‘hidlypecause it is less numerous, can escape likewise with- 
“Mit g.atloss. Bulow, taking up this question mathematical- 
‘Wy acances the opinion that the columns should move out- 
dor eccentrically, from a point towards the periphery ; 
bat Jmini combats both so far victoriously. He observes, 
hat joyd admits that the division of the pursuing forces 
‘Kxpois them to defeat; why then recommend such a ma- 
my to a retreating army, which must be already inferior 
enemy? He quotes the fine concentric retreat of 
‘fe Achduke Charles, and might have added the Russian 
ind ith Lord Wellington’s. But in examining the me- 
4hanm of these movements, it appears that none of them 
s jc consequence of a defeat, and especially such de- 
sé the modern system of attack inflicts; they were 
ej armies manceuvring back towards their base upon 
iriwn lines of operations, watching a favourable oppor- 
tito resume the offensive; or retreats after battles 
eriboth parties had claims to the victory, as Benning- 
2 Kylau, and Kutusoff’s after Borodino. The dif- 
I 


: between Lloyd and Jomini is merely in words; for 
mer points out the facility of uniting two corps, 
c\if he meant the eccentricity applied by Bulow, would 
nlossible, 
vjan army completely defeated is no longer in the 
bf the general, whether he be the duke of Brunswick 
Nioleon. A check, such as the Austrians suffered at 
uth, and the allies at Ltitzen, Bautzen, and Dresden, 
§t prevent the commander from executing the best 
es that circumstances will allow. Thus, in the three 
the armies retired in mass; in the latter, they di- 
nto several columns, and thereby not only covered 
milves by the mountains of Bohemia, but also applied 
y| maxim, in uniting two corps to destroy one of the 
‘sat Kulm. Hence circumstances must govern the 
#e ; and if, after a real defeat, a broad river, chain of 
injins, or range of fortresses, can be gained in two or 
mecharches, the division of a routed army may be ap- 
dk a safe rule. 
tiring army is not always obliged to fall back upon 
ov frontier ; it may sometimes change the direction of 
bpfations, as Frederick did after the siege of Olmutz in 
Shen, instead of returning into Silesia, he changed 
“WiSti', and marched into Bohemia. This measure was 
pot to Napoleon before the battle of Leipzig. He 
ised to approach the Elbe, call in the corps of St 
fim Dresden, cross the river about Wittemberg, and 
by the right bank towards Magdeburg. The Prus- 
id northern armies, being on the left of the Elbe, 
Idjot have prevented the destruction of Berlin, Pots- 
1d Brandenburg. And from Magdeburg, reinforced 
> vast garrison, and connected with the Danes and 
Clos of Davoust at Hamburg, he could have operated 
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by a new line, having his communications open by Wesel, Wartike 
fortresses of Holland ; the sterile coun- Operations 
try to which the allies must have followed him could not Dyeapae. 


Cassel, and all the 


have subsisted their vast cavalry ; 
would hardly have allowed sufficient 
to maintain the troops. 
probably superior reasons, 
posal. 


and the sandy roads 
transport of provision 
There were however many, and 
which made him reject the pro- 


If the art ot war consists in applying the superior force Pursuits. 


of a mass upon a weak point of the enemy, it follows that 
a defeated army should be pursued with the utmost viva- 
city. Never delay till to-morrow, is an ancient military 
maxim, applicable especially in pursuit; for the strength 
of an army consists in its organization, in the unity result- 
ing from the connection of all its parts with the main- 
spring which makes it move. After a defeat, this unity no 
longer exists. The harmony between the head which 
combines, and the body which executes, is broken ; their 
connection is suspended, often destroyed. To pursue and 
attack is to march to a certain triumph. All the late cam- 
paigns offer signal examples of this truth. Generals of me- 
diocrity often neglect this maxim, and their victories are 
scarcely more than a forcible removal of troops. The di- 
rection of the pursuit, though guided by circumstances, 
should always however aim at gaining the hostile line of 
communications, and cutting off the enemy from his base ; 
because, by so doing, he may be thrown upon such obstacles 
as to force him to surrender. 


Sieges, according to Lloyd, should never be undertaken Sieges. 


but with the following views: Ist, when fortresses are si- 
tuate upon the passages which lead to the enemy, so as to 
render it impossible to penetrate without capturing them; 
2d, when they intercept the communications, and the 
country is unable to furnish the necessary subsistence ; 
3d, when they are wanted to cover magazines formed in 
the country, and thereby to facilitate the operations ; 4th, 
when the enemy has considerable depots within the for- 
tress, of which he is absolutely in want; 5th, when the 
capture of a fortress produces the conquest of a considerable 
tract of country, and enables the besiegers to winter in that 
vicinity. To these may be added, 6th, the recapture of a 
fortress essential in the defence of a frontier. 


1. As victory is best secured by taking the lcad in an Covering 
operation, an army covering a siege should never wait tosieges. 


be attacked by the enemy, but endeavour to anticipate 
him; for, by defeating the forces which aim at raising the 
siege, the place is sure to fall. 

2. If the enemy approach the covering army with an a 
posing mass, the siege should be raised, all the forces united, * 
and an attack in force directed against him. 

3. When the relieving army is defeated, the siege should 
be resumed, while the pursuit continues, and the enemy is 
not in a condition to return before the capture of the place. 

4. When an army besieges a place, in consequence of 
offensive movements and anterior success, the covering 
army should not remain in a position near the place, but 
drive the enemy as far as possible forward; for the reliev- 
ing army will find the difficulty of raising the siege in- 
creased with the distance it is removed from the place; 
but if at length that army should arrive so near as to fur- 
nish the probability of raising the siege, the besieging corps 
should then rapidly join the covering army, and make a 
united effort to defeat it.! 
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PART Il.—WARLIKE OPERATIONS AT SEA. 


Referring generally to the articles ApMtRAL and AD- 
MIRALTY, Docks, NaviGation, Navy, SEAMANSHIP, SHIP- 
Buitpinc, SigNas, and Tevecrapu, for much that ap- 
pertains to naval war, we shall here direct our attention to 
that branch of the subject which is commonly designated 
Naval Tactics. By this term is understood the art of ar- 
ranging fleets or squadrons in such an order or disposition 
as may be most convenient for attacking the enemy, de- 
fending themselves, or of retreating with the greatest ad- 
vantage. Naval tactics are founded on those principles 
which time and experience have enabled us to deduce from 
the improved state of modern naval warfare, which has oc- 
casioned, not only a difference in the mode of constructing 
and working ships, but even in the total disposition and 
regulation of fleets and squadrons. We here propose to 
lay down the general principles of naval tactics, and to de- 
scribe, as briefly as is consistent with perspicuity, the most 
improved systems which have been adopted in modern 
times. 

Fleets are generally divided into three squadrons, the 
van, centre, and rear, cach under the command of a flag- 
officer. The admiral of the fleet, or chief in command, 
leads the centre division, while the van is usually command- 
ed by a vice-admiral, and the rear by a rear-admiral. Each 
squadron is distinguished by the position of the colours in 
the ships of which it is composed. Thus, the ships of the 
centre squadron carry their pendants at the main-top-gal- 
lant mast head, while those of the van division have their 
pendants at the fore-top-gallant mast head, and those of 
the rear at the mizen-top-mast head. Each squadron, as 
far as possible, consists of the same number of ships, and as 
nearly as may be of the same force. In large flects, the 
squadrons are sometimes again divided in a similar man- 
ner; the van and rear of the squadron being headed by 
rear-admirals, or senior captains, called commodores. In 
the usual mode of forming the lines, each commanding ad- 
miral arranges his ship in the centre of his own squadron, 
and thus the admiral of the fleet is in the centre of the 
linc. When no enemy is in sight, the sloops, store-ships, 
fire-ships, and other small vessels, are dispersed to wind- 
ward of the fleet, that they may be more easily supported, 
and more readily answer signals. The frigates lie to wind- 
ward of the van and rear of the convoy, thus keeping 
a good look-out, and keeping the small vesscls in their 
proper station. When the fleet sails in three columns, the 
centre still keeps in the middle, while the van and rear 


w form the starboard or the larboard column, according to 


Defini- 


tions. 


circumstances. These arrangements are called orders of 
sailing, and will be better understood from the following 
definitions. 

The starboard line of bearing is that line on which the 
arranged ships of a fleet bear from cach other on a close- 
hauled line, whatever course they may be steering, so that 
when the ships haul their wind, or tack together, they may 
be on a line close hauled upon the starboard tack. The 
larboard line of bearing is that line on which the ships, when 
hauling their wind, or tacking together, may be formed on 
a‘litié close hauled on the larboard tack. ‘The ships of a 
flect are said to be on a line abreast when their keels are 
parallel to each other, and their main-masts lie in the same 
straight line. Ships are said to be in a line on the bow or 
quarter when they are arranged in a straight line ci ‘ting 
their keels obliquely in the same angle, so that, reckon-og 
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from any intermediate ship, the ships towards One erie 
mity of the line will be on the bow of that ship, whil rf 
towards the other extremity will be on her quarter ’ ’ 
several ships in the same line steer the same course h 
that course is different from the line of sailing, the ps ile | 
to sail chequerwise. “_ 

When the ships of a fleet arranged in any of the | 
of sailing, and on the same line, perform successive] | 
samc manceuvre, as each gets into the wake -of a i 
that leads the van of the line or squadron, tacking or fe | 
ing, bearing away or coming to the wind in the same vin | 
of the wake of the leading ship, they are said to soul 
im SUCCESSION. 4 

There are usually reckoned five orders of sailing, excly.)| 
sive of the line of battle, the order of retreat, &e. Inth 
first order (see figs. | and 2), the fleet is arranged on { 


Fig.'t- Figra 


| 
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starboard or larboard line of bearing, all the ships steering 
the same course. In thesc cases the fleet, by hauling the 
wind when in the starboard line, as in fig. 1, will be read 
to form the line on the starboard tack; and when re 
on the larboard line of bearing, as in fig. 2, it will, bytac 
ing, be ready to form the line on the larboard tack. The ar. 
rows annexed to the diagrams mark the direction of the 
wind, as in ordinary charts. || 

This first order of sailing is now seldom employed, ex- 
cept in passing through a narrow strait. In the secondo 


der of sailing, the fleet steering any proper course, Is range 
in a line perpendicular to the di- 


rection of the wind, as in fig. 3. Fig. 3. || 
This second order, besides being ! | 
equally defective with the former, P| 
is subject to the additional disad- \-\--}--4) 


vantage of rendering it extremely ah 
difficult for the ships to tack, without each ship falling on | 
board that next astern. | 
In the third order of sailing, the whole fleet 1s cos) 
hauled, and ranged on the two lines of bearing, 80 
form an angle of twelve points, having the admirals si 
(A, fig. 4) in the angular point, and 
the whole fleet steering the same Fig. 4. 
course. Thus, supposing, as in the { 
figure, the wind at north, the star- ‘Qi 
board division of the fleet will bear Sees" q 
W. N.W. of the admiral, and the it 
larboard E. N. E. This order in small] fleets or squib!" )) 
is superior to either of the former; but when the weet ® 
numerous, the line will be too much extended. — 
In the fourth order, the fleet is divided into six md 
columns, and is thus more concentrated. The comma 
ers, ranged on the two lines of bearing, have their sq! 
drons astern of them, on two lines parallel to the direction” ! 
the wind ; the first ships of each column being, with 1 int, 
to the commander of the squadron, the one 0m - 7 al 
board and the other on his larboard quarter. The distance 
between the columns should be such that the fleet | 


as Em 
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the former editions, by Lievtenant-Colonel Charles Hamilton 


i be reduced to Fig. 5. 
ihe td order of a Y 
4 4m that to the or- 
A battle. This or- G G Od 


jadapted for fleets 
cavoys crossing the 
jeeariand is represent- 
ing. 5. Butas it re- 
Piyiremuch time to re- | 
ce, fleet from this ; 
lero that of battle, 
is tefective when in 
seve of an enemy. 
nye fifth order, the 
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ct, slose hauled, * ar- - 6. 
fianze in three columus Dy. 
4 nik to each other, the = S. 
than cnmonly forming the be 
heathr, and the rear the > — 
‘umn. See fig. 6. SS. > 
| erent the same Sy, 
‘rderexcept that each co- Ss “S._ 
Aamnjis here subdivided Ss. S 
ijnto vo, with the ship Sha, 
ary the commander of “aw 
hjuadron in thecentre Y 
e ( subdivision. Fig. Te 
nits the or- ' 
i line of battle, — SS. 
the f the fleet S,. 
5 sips 0 S.. 
Hire cawn up in a line Shey, Shy, 
ari close haulcd, = en 
ying under easy By Sng, — 
|, | that each ship ~~ — Tey 
yye at a certain a Shey, 
tare from the ship & a Sy 
miiately ahead, as Sy “Yea — 
cile’s length, or SS ~~ = 
fiutdistance. The Sn. <8 
e-/ps and frigates Say, iS 
eaand astern, form — 
in| parallel to the SS 
mi, and to the 
dard of it if the enemy be to the Iceward, but to the 
ewid if the enemy 
terindward. This Fig. 8 
Ictis denoted by 
. where the fleet —— Prone, } 
suing on the star- - Sy 
ritack, with the Pn, “S. 
Ss Se + — 
Winafleetiscom- ~~"@y_ “Sy Meas, 
leo retreat before Sp. Mee S- 
on ten SO SS, 
suptior force, it is Se & 
lal) arranged in an Ses. 
lejthe reverse of Qe 


e t'rd order of sail- 
4 she divisions of the fleet being ranged in the two lines 
@ing, so as to form an angle of 135° or twelve points, 
P amiral’s ship being in the angular point, and the fri- 
etransports, &c. included within the wings to leeward. 


e ». 9, where the fleet is sailing right before the wind. 
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Though any other direction may be taken, the two lines still Warlike 
form the same angle. Operations 

The order of convoy is that in which the ships are all in _ 2 Sea. 
each other’s wake, steering in the same point of the com- 9 

: : é 2 rder of 
pass, and forming a right line. If the fleet is numerous, eonyo 
it may be divided into three columns, which are to be a 
ranged parallel to each other, that of the admiral occupy- 
ing the centre, and all steering the same course. 

Having thus described the ordinary positions of a fleet, 
we must explain the manceuvres by which they are pro- 
duced, and we shall begin with the orders of sailing. 

To form a fleet in the first order of sailing, supposing the Method of 
ships to be in no particular order, that ship which is to lead forming the 
on the proposed line of bearing for the order of sailing, fitst order 
runs to leeward of the greater part of the fleet, and then °! Sling. 
hauls her wind under an easy sail. Each of the other ships 
then proceeds to take the proper station, by chasing the 
ship which is to be ahead of her, and when in the wake of 
the leading ship, adjusts her quantity of canvass so as to 
preserve the proper distance. The ships thus arranged 
astern of each other arc in the line of battle; and from this 
the first order of sailing is formed, by each ship bearing 
away at the same time, and all steering the proposed course. 

In forming the second order of sailing, the leading ship gecond or- 
runs to leeward of so many of the fleet that each ship der of sail- 
inay readily fetch her wakc, and then steers a course eight ing- 
points from the wind, undcr an easy sail. The line is 
formed by each ship in the same manner as in the first or- 
der, exccpt that, before bearing away, thc line is perpendi- 
cular to the direction of the wind, or cach ship has the wind 
on her beam. 

As, in the third order of sailing, the admiral’s ship is in [pied or- 
the centre, to produce this position, the fleet being formed der. 
in a line on one of the lines of bearing, and the ships steer- 
ing in cach other’s wake, ten points from the wind, the lead- 
ing or leewardmost ship first hauls her wind. The second 
ship does the same as soon as she gets into the wake of the 
former; and this is done by each ship till the admiral’s 
ships haul their wind, when they reach the wake of the 
leading ship. At the same time that the admiral’s ship 
hauls her wind, the sternmost half of the fleet does the 
same. The ships are now in the third order of sailing, from 
which the fleet can be formcd in the line of battle on either 
tack. 

To form the fourth order of sailing, the commanding pourth ore 

admirals range themselves on the two lincs of bearing, at der. 
a proper distance from each other, steering the proposed 
course; and the ships of the several columns take their 
respective places, parallel to cach other, and forming lines 
in the direction of the wind. 

To form the fifth order, the three leading ships of the Fifth or- 
divisions take their posts abreast and to leeward of each der. 
other, keeping their wind under an easy sail 5 then the 
ships of each squadron make sail, and take their respective 
stations at the proper distance astern of their leaders, while 
the commanders of each division, and the corresponding 
ships of each, keep mutually abreast of each other. _ 

1. In forming from the first order of sailing, if the ships are To form 
running large on the tack that answers to the line of bear- the ye of 
ing on. which they sail, and if the line is to be formed on battle. 
the same tack, all the ships haul their wind at once, or as 
quickly as possible after the next to windward; but if they 
be on the other tack with 
respect to the line of bear- 
ing, they all haul their wind 
and tack or veer together. 
If the line of battle is to 
be formed on the other line 
of bearing, the ship most 
to leewards veers or tacks, 
and hauls her wind, while 
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Warlike the rest of the fleet veer or tack at the same time, and stand on; or, lastly, the lee column brings to, th 
Operations steer with the wind four points free, and each ship hauls runs under easy sail two points free, to get set 
oeen Sea. her wind as soon as she gets within the wake of the leader. rear squadron, while the rear bears away under a 

See figs. 10 and 11. sail two points free, to get ahead of the centre divi ol 

2. Suppose the weather and centre columns “ein 

change. To form the lee under these circumstan —_ 
centre stands on, while the weather column bears away esi, | 
points, and having reached the wake of the oenire 4 
now forms the van, hauls up; the ships of the lee adi || 
tack together, and run under a press of sail, seithie m 
points free, so as just to gain the rear of the line when ty 
retack together (see fig. 15); or the lee column brings 


of th 


he 


i 
0. | 


Fig. 15. 
Suppose the fleet running before the wind in the second a oo~ 
order of sailing. To form the line from this position, all the manly ia a “I 
ships haul up together on the proper tack, presenting their “wot / ff | 
: : , : : =... § + te 
heads eight points from the wind at the line on which they es / / 
are arranged; the leading ship then hauls her wind, imme- nn i. 
diately making sail or shortening sail, so as to close or 2 
open the order, and the same is done successively by all va 
the rest. See fig. 12. en 
‘Fig. 12. Se 
ne ! a | ee while the centre squadron bears away three points unde 
e, ¥ yo yO Yo’ easy sail, and having reached: the wake of the van, hay ] 
i t A i H 


Sa ee ee up to form the centre division. 

SSS SS SS PS. Suppose the centre and lee columns to thterchangal 

In a fleet running large in the ‘third order, the line of The lee column stands on close hauled under an easy sa 

battle is formed by the wing which is in the line of bearing the weather column bears away two points undera pre 
corresponding to the tack on which the line is to. be form- sail, till it reach the head of the line, when it hauls y 
ed, and the ship at the angle, hauling their wind together, and the centre bears away eight points, and when in 
while the ships of the other wing haul up together eight wake of the lee, now the centre, hauls its wind 
points from the wind; each ship moving in this direction fig. 16. 
till she reach the wake of the other wing, when she hauls 

close up. See fig. 13. 
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4. If the weather and lee columns interchange, bs I 
column stands on under a press of sail close hauled, wil 
In forming the line of battle on the same tack from the . ta and @il 
th nts, and wi 

fifth order of sailing (as the fourth is not calculated for ., ped ty Ses ial ie tor ¥ 
forming a line of battle), the centre brings to, soas onlyto |. ds and thé weather Colamu basaieee eight p 
keep steerage way; the weather column bears away two hauling up when in the wake of the centre. See fig. I 
points, and when it gets ahead of the centre, hauls its 


wind, while the ships of the lee column tack together, and Fic. 17 
‘ . '* satin g. 17. 
crowd sail to gain the wake of the centre, when they re 
tack together, and complete the line (see fig. 14); or the Ory. 
pany v 
Fig. 14. os / 79g 
en a. 
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ee 
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5. Suppose the centre column to form the van, and re | 
weather the rear division. Here the lee column bring 
while the centre bears away two points, forming pee | 
weather column brings to, while the centre and lee tack to- ahead of the former, now the centres and the weather """ | 


. : : ymin; 
gether, and bear away two points free. When the ships lumn veers away seven points on the other tack, formin 
may form phe 


of the centre column have gained the wake of the van, they the rear squadron. See fig. 18. 
stall 
have gained the rear line, they retack together, and all van, and the centre the rear, the lee column 1s t0 °°) 


retack together, and bring to; and when those of the lee 6. To form the line so that the lee column 


Wa 


Se 


yder a press of sail, while the weather bears away 
oints under easy sail, and the centre bears away eight 
the ships of each column hauling their wind when 
wake of the now van division. See fic. 19. 
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1 rif the line of battle is to be formed on the other tack, 
» at the weather shall form the van division, as in the 
rstase, the ships of the weather column first tack suc- 
Fecsely, while those of the centre and lee stand on, the 


orer under easy : 
; aij and the latter Fig. 20. 


hdening sail, the <a 
| aing ships tacking a 
v{ whp in the wake of a eee 


a 
hdnow van, taking eet i a 
ory, care that the —— Sre/ 
ofthe centre and << ; =. 


| | cy not too near 


SJ / Se oe 
| to '¢ sternmost ships Suef 
| of je van, or to each SS, 
4 otlr. See fig. 20. —— 
- To form the line 


t{ onthe other tack, when the centre and weather columns 

intchange, the weather column brings to, while the 

re column stands on, till the leading ship be fully able 

tollear the wea- 

hicolumn, when Fig. 21. 

thiships of the 2 

e tack suc- O.. 

vely as they — | Ss, 

reth the wake of ee 
Meeelee eae 

nn stands on, _— / — 

‘jing succes- “Seq, / 

| sivly as the ships re a 

‘| géinto the wake ee 

| ot he van, under “ 


| 


: 
| nilerate sail. See 
| fig 21. 

. In forming the line on the other tack, when the centre 
olhe weather tack under shortened sail, and the lee under 
aless of sail stands on; the leading ship having gained the 

| We of the line, tacks, and is followed in succession by 

| dision. The centre column fills and stands on, il the 
| ship of that column, and the last of the lee, bear rd 

: ) other in a direction perpendicular to that of the wind. 

b fig. 22. 


at, lee interchange, the centre brings to, while the ships 
| 0. To form on this same tack, so that the weather and 
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Fig. 22. Warlike 
Operations 
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lee may interchange, the weather and centre bring to, 
while the lee crowds sail till it can pass ahead of the weather 
column, when the ships tack in succession. As soon as the 
leading ship of the centre, and the last of the lee, bear from 
each other in a line perpendicular to the wind, the centre fills, 
and tacks in succession when in the wake of the now van ; 
and the ships of the weather column do the same when 
their leading ship and the last of the centre are under simi- 
lar circumstances. See fig. 23. 


11. Suppose the centre is to form the van, and the wea- 
ther the rear, in forming the line on the other tack. _The 
weather brings to, while the other columns make sail till 
they can pass ahead of the former on the other tack, when 
they tack successively. The weather column, when the 
others have passed it, fills, and tacks to form the rear. See 


fig. 24. 


Fig. 24. 
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umn is to form the van. The 
while the lee crowds sail, and 
d of the weather column. 


12. Suppose now the lee co 
weather and centre bring to, 


cks when it can pass ahea ( 
When the last ship of the now van has passed to windward 


of the former weather column, the van shortens . to 7 
time for the other columns to form, and the weat - an 
centre fill at the same time, to gain the wake of the van, 
when they tack in succession. See fig. 25. 
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To form We must now show how a fleet may be disposed in the 
ede principal orders of sailing from the line of battle ; and here, 
Caan ae as before, we have several varieties. 
line of 1. To form the first order of sailing from the line of 
battle. battle on the same tack, all the ships are to bear away 


W 


togethcr as many points as the admiral may direct, keeping 
in the line of bearing for the proper tack. The sternmost 
first bears away, and the others follow in quick succession, 
to avoid running foul of each other. 

2. If they are to form on the other tack, the leading ship 
bears away four points to leeward, and the rest follow in 
succession. ‘The sternmost ship having bore away, the 
whole haul up, and will be in bearing for the line on the 
other tack. See fig. 26. 
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3. To form the second order of sailing from the line of 
battle, the whole fleet is to bear away together ten points, 
so that when the headmost ship, which first presses sail, 
shall come abreast of the second ship, the second ship must 
adapt her sail to keep in this bearing, and so in succession, 
each taking care to keep the preceding ship in a line with 
herself, perpendicu- 


lar to the direction Fig..27. 
of the wind. ‘The __ 
whole fleet will now ~ 
be before the wind. —- 
See fig. 27. ee Sy, 
4. To form the es. 


third order, the 
whole fleet is to 
bear away together 
ten points, the head- 
most half, including 


(a 
a 


successively to shorten 
sail, so as to form the 
other line of bearing 
with respect to that on 
which they were be- 
fore arranged. See fig. 28. 

5. To change from the line of battle to the fifth order on 
the same tack. Of this evolution there are several varie- 
ties, but we shall mention only two; first, when the van is 
to form the weather, and the rear the lee column, and the 
fleet to keep as much as possible to windward. In this case 
the van and centre tack together, and run close hauled in 


the centre ship, carry- Fig, 28. 

ing a degree of sail to f**+c., ! 

preserve their line of Sven 

bearing, while each of Re 

the remaining ships is oan es. 
os 
i 
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bow and quarter line, while the rear proceeds in its for 
course under easy sail. When each ship of the centn 
abreast of the corresponding ship of the rear, the centre 
tacks, while the van stands on till the centre and rear cor 
up, when it also retacks, and all the columns regulate the 
distances. Secondly, when the van is to form the lee < | 
the rear the weathcr column, the van bears away ung 
easy sail, and goes at right angles with the ling ahead 
while the centre runs two points free, each ship steering | 
for that ship of the van which is to be abreast of her when 
in column. The distance must be determined by the leader 
of the van, who is not to haul up with her division till she 
and the sternmost ship of the centre column are in q line @ 
at right angles with the wind, when both stand op under 
easy sail, while the rear crowds sail to pass to windward of 
both. 
6. To form.the fifth order of sailing from the line of 
battle on theother tack. Of this there are also several ya. _ 
rieties, but we shall confine ourselves to two. First, when 
the van is to form the weather, and the rear the lee cp. _ 
lumn, the van tacks in succession, while the leading ship 
of the centre is to tack when the leader of the van passes. | 
him exactly to windward, in which she is followed by her 
division, and the rear manceuvres in the same manner with | 
respect to the centre. Secondly, when the rear is to form 
the weather and the van the lee column, the van tacks in 
succession, and when about, either shortens sail or brings. 
to, to allow the other columns time to form. The centre 
and rear then crowd sail, and tack in succession; the for. 
mer tacking when its leader has the centre of the lee co. 
lumn in a line at right angles with the wind, or when its 
centre passes astern of the lee column. When the centre 
has tacked, it regulates its rate of sailing by the lee, and 
both wait for the rear to pass to windward. ‘The rear tacks | 
when the leader has the first ship of the lee in a line at 
right angles with the wind, or when its centre ship pas 
astern of the centre column. 
There are various evolutions or manceuvres performed b 
a fleet when in line of battle, some of which we must here 
describe. 
Sometimes the fleet has to form the line on the other 
tack, by tacking in succession. To do this, the leading ship 
of the fleet tacks first, after making more sail, or after the 
second has shortened sail, to increase the interval between” 
them. When the first ship is about, either the secon 
makes more sail, or the third shortens sail, and as soon a 
the second gets into the wake of the leader, she tacks, pu 
ting down the helm just as she opens the weather quarter 
of the first ship, already on the other tack. In the same 
manner, each of the other ships tacks when in the wake 0! 
the leader; and the ships already about must preserve theit 
proper distances, by shortening sail, if necessary, til the 
whole fleet be on the other tack. If a ship should mis 
stays, she must immediately fill again on the same ed 
and make sail with all possible expedition, taking care nol” 
to fall to leeward. Thus she will get ahead and to wind | 
ward of the following ships, which will successively perform 
their evolutions in the wake of the ships that are already une 
the other tack, standing on rather farther than if the ship. 
ahead had not missed stays. ; a 
But suppose the ships are not to tack in succession. 4° 
form the line on the other tack, the whole fleet veers 
gether; the rear ship hauls her wind on the other tack, and 
stands on, while the rest go two points free on the ont 
tack, and haul! up as they successively gain the wake of the 
leading ship. F 
If the line is to veer-in succession, the van ship - 
and stands four points free on the other tack, hauling i 
wind when clear of the sternmost ship, and the rest ‘ 
and haul up in succession. eel 
Sometimes the fleet has to turn to windward while in 
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tle. The best way to do this, when there is good 
5-yom, is for all the ships to taek together, when the 
etyill be in a line of battle on the one board, and in bow 
{and juarter line on the other. If however the fleet be 
nig to windward in a narrow ehannel], it is best for the 
i‘ghip:to tack in succession, as, were they all to taek to- 
Meethy, the van would be soon in with the land on one side, 
bilthe stern ship, soon after the fleet had retaeked, would 
the ty near the land on the other side. 
|| [{the van and eentre are to interchange, the van is to 
anway a little, and then bring to, while the centre passes 
t windward, edging a little to get ahead of the former 
A the same line ; the rear, coming on under an easy sail, 
gg away likewise, to gain the wake of the now eentre 
gro. 
[/he van and rear are to interehange, the van and centre 
» + bear away a little, and then bring to, so that the van 
aypear away a little more to the leeward than the eentre. 
«rear stands on to gain the head of the line; and when 
r@st of the former van, the centre fills, and both stand- 
s\n, form ahead of the now rear, by edging down till 
ewre in a line with it. 
|:he centre and rear are to interehange, the van stands 
der an easy sail, while the centre bears away a little, 
djrings to, and the rear at the same time earries a press 
f jil to pass the eentre to windward, and get into the 
of the van. ‘The van and centre then edge away to 
ithe line with the now rear squadron, whieh then fills. 
éveral evolutions are required while a fleet is in the fifth 
di of sailing, and of these we shall notice some of the 
oj important. 
‘hen the columns are to tack in succession, the ships 
tp lee must tack first, as they have most distanee to run ; 
nawhen the leader of the centre comes abreast of the 
a4r to leeward, or at right angles with the elose-hauled 
ibn the other taek on which the leader of the lec is now 
ing, she tacks, and is followed successively by the ships 
jr division. The weather column manceuvres in the 
4 manner, paying the same regard to the centre. Here 
sveather column is still to windward, and should the 
lians have elosed too mueh, or be too far asunder, the 
d} may be recovered, either by the lee or windward 
lan bearing away, so as to make an angle equal to that 
dbsed between any column, and a line joining the leader 
iht column and the sternmost ship of the next. 
hen all the columns are to tack together, the stern- 
al ships put in stays together; and when in stays their 
sghds ahead put down their helms, and so on through 
hivhole fleet. Eaeh column will then be in bow and 
fer line. ; 
jhen the columns are to veer in succession, the leader 
f he lee column must stcer four points free on the other 
a followed by the ships of that division ; and when she 
s bar of the sternmost ships of that division, she hauls up. 
same evolution is performed by the centre and weather 
successively standing on till they bring the point at 
ylih the lee eolumn began to veer to bear ina right line to 
eeard of them. They likewise successively spring their 
{when the point at which the Ice column hauled its 
il bears right to leeward. 
Appose the fleet, when in the fifth order of sailing, is to 
‘to windward. Let the ships be so arranged that the 
eters and eorresponding ships may be in the direction of 
wind. The van ships must tack together, and must be 
0 wed in succession, each by the remaining ships of the 
sion, when they reach the wake of their leaders, or the 
ale point when they tacked ; so that there will always be 
e ships in stays at once, till the whole fleet is on the 
‘r tack. The fleet then stands on to any proposed dis- 
*e, and retacks as before. 
Vhen the weather and centre columns interehange, the 
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weather and lce lie to, or only keep steerage way. 
centre column taeks together, and forming a bow and quar- 
ter line, goes elose hauled to gain the wake of the weather 
column; it then taeks together, and stands on, while the 
weather column bears away to its new station in the centre, 
and the lee column fills. 

When the weather and Jee columns are to interchange, 
the eentre column must bring to, while the Jee stands on 
under a press of sail; and when its sternmost ship ean 
pass to windward of the van of the eentre column, that is, 
when the eentre ship of the lee is in a perpendicular line 
to the direction of the wind with the van of the eentre 
column, the lee column then taeks together, and stands 
on elose hauled till it eomes in a line with the eentre 
column, when it goes large two points to get into the situ- 
ation which the weather column left; and then veers to- 
gether, hauling the wind for the other taek. At the begin- 
ning of the evolution the weather eolumn bears away to- 
gether under little sail, and goes large six points on the 
other taek, to get into the wake of the centre column; it 
then hauls to the former tack, going two points large, till 
it comes abreast of the centre eolumn, when it brings to, 
and waits for the now weather column. 

Suppose the weather eolumn is to pass to leeward. The 
weather column is to stand on under easy sail, while the 
eentre and lee tack together, carrying a press of sail till 
they reach the wake of the weather column, when they re- 
taek, and crowd sail till they come up with it. The weather 
column, when the others have gained its wake, bears away 
two points to gain its station to leeward, when it brings to 
till the other columns, now the weather and centre, come up. 

Suppose the lee column is to pass to windward. The 
weather and centre eolumns bring to, while the lee eolumn 
earries sail and taeks in sueeession as soon as the leading 
ship can weather the headmost ship of the weather column ; 
and when arrived on the line on whieh the weather eolumn 
is formed, it retaeks in sueeession, forms on the same line, 
and either brings to or stands on under easy sail. If it 
brings to, the other two eolumns bear away together two 
points, to put themselves abreast of the eolumn now to 
windward ; but if the now weather column stood on under 
an easy sail, they may bear away only one point, to gain 
their proper stations. 

It is of the greatest importance that each ship of a fleet 
or squadron preserve her proper station and distance with 
respeet to the rest. These may be regulated in two ways, 
either by observation with the quadrant, or by what is 
called the naval square. This square is usually construeted 
in the following manner. 

On some convenient place in the middle of the 
deck is deseribed the square ABCD, fig. 29, having 
AD and BC parallel to the keel of the ship. Fig. 29. 
Through the centre G, the line EF is 
drawn parallel to AD or BC, and the dia- 
gonals AC and BD are drawn. The angles y\. * 
EGD, EGC are bisected by the straight 
lines GH, GI, and thus the naval square is 
completed. Now the angles FGD, FGC 
are == four points each, being each half a» K 
right angle, therefore the angles EGD, EGC, the eomple- 
ments of these angles, are eaeh = twelve points, and eonse- 
quently the angles EGH, EGI are eaeh = six points, being 
each half of the last angles. Now, if a ship be runring 
close hauled on the starboard taek, in the direetion FE, the 
direction of the wind will be IG, and her elose-hauled eourse 
on the other taek will be GC; but if she be running close 
hauled on the larboard tack in the same dircetion, her di- 
reetion when close hauled on-the starboard tack will be GD. 

Now, to apply the naval square to the keeping of ships 
in their respective stations, suppose the fleet formed on the 
fifth order of sailing, close hauled, the corresponding ships 
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of the columns coinciding with the direction of the wind, 
in order to run to windward with greater facility. The 
corresponding ships in the column must be kept in the di- 
rection of GH or GI, according to the direction of the 
wind and the tack they are on, while Fig. 30. 

all the ships of the same column RY 
must be in the direction of EF.! heyy I 


(See fig. 30.) yg! 

Again, suppose the ships arrang-! S. 
ed in three columns on one of the IS. Bx ; 
lines of bearing, and close hauled} ~~ /\ c 
on the other tack. The ships of! AQ 
each column will be in the direction | = \ .. . 
of one of the diagonals, while the ss. cere S 


corresponding ships of the other 
columns will be in the direction of 
the other diagonal. 

Sometimes the line of battle is 


5 | 
be | 
Sd 


the order of disordered on the wind’s shifting, and requires to be re- 


battle, on 
shifts of 
the wind. 


stored. Of this there are several cases, a few of which we 
shall notice. 

1, When the wind comes forward less than six points. 
In this case the whole fleet except the leader brings to. 
The leading ship, that the same distances between the ships 
may be preserved on restoring the line, steers a course as 
a b (fig. 31), so as to be at right angles with the middle 


Fig. 31. 
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point between the former and present direction of the wind. 
His required course may be known by adding half the num- 
ber of points the wind has shifted to eight points, and ap- 
plying this sum to the former close-hauled course. When 
the leader has arrived at the new close-hauled line with 
respect to the second ship ahead, this ship immediately 
fills and bears away as many points as the leader; and when 
both these have reached the close-hauled line with respect 
to the third ship, she also fills and bears away; and thus 
with the rest in succession ; and when they have got into 
the close-hauled line 6¢ with the sternmost ship, they all 
haul their wind together, and the sternmost ship fills and 
stands on close hauled. 

This may be expeditiously performed if the whole fleet 
fall off as soon as the wind shifts the same number of points, 
and the leader bear away eight points from the middle be- 
tween the former and present directions of the wind ; or 
when the wind shifts nearly six points, if the leader bear 
away eight points from the present direction of the wind, 
and hauls her wind as soon as the sternmost ship bears from 
her in the close-hauled line, while the second ship bears 
away when she reaches the wake of the leader, and hauls 
her wind when she has again gained his wake. The third, 
fourth, &c., ships bear away, and also haul their wind in suc- 
cession, till the sternmost and the whole line be formed again. 

2. Suppose the wind comes forward less than six points, 
and the order of battle is to be re-formed on the other tack. 
In this case all the ships are to veer round till their heads 
come to the requisite point with respect to their former 
course, when the rear ship, now become the van, hauls close 
by the wind, followed successively by the other ships. 
Should the wind come ahead more than six points, but less 
than twelve, the fleet is to manceuvre as before; but if it 
shift exactly twelve points ahead, the tack must be changed, 

3. Lastly, suppose the wind to shift oft ; if less than two 


mediately brace about for the other tack, 


7 
points, the leader hauls her wind, while the fleet stan, 
as before, each successively hauling her wind as she 
the wake of her leader. If the tack is to be Changed, the i) 
whole fleet tack together, and the sternmost ship, nw the 


leader, hauls up, while the rest bear down and haul up jn | 
succession. en 


Should the wind change sixteen points, 


all the ships im. 
by which means 
the fleet will be going four points large; then the Ships ip 
stantly tacking or veering together, the order of battle vill || 
be restored or formed again on the same tack as before the 
wind changed. 
Having described and illustrated the Principal evolutions 
which are performed by fleets or squadrons under ordinary 
circumstances, we are prepared to consider the nature and 
consequences of a naval engagement. 
In forming a fleet for battle, it is proper to consider the Cir. 
size and number of the ships of which it is to Consist, and stan 
the distance at which they are to be placed with respect to % 
each other. In the present system of naval warfare, it ig, 
generally deemed of advantage to have the ships that are 
to form the principal line as large as possible; for thoug 
large ships are not so easily and expeditiously worked y 
those of a smaller size, they are most serviceable during the | 
action, both as carrying a greater weight of metal, and a3 | 
being less exposed to material injury, either from the ene. } 
my’s shot or from the weather. In hoarding, too, a laros 
ship must have greatly the superiority over a smaller, both 
from her greater height, and from the number of hands | 
which she contains. With respect to the number of ships, | 
it is of advantage that they be not too numerous, as, if the | 
line be too extensive, the signals from the centre are with 


difficulty observed. i 


In arranging a fleet in line of battle, itis proper toregue 
late the distance so that the ships shall be sufficiently near 
to support each other, but not so close that a disabled 
ship may not readily be got out of the line without disturb. | 
ing the rest of the fleet. 

It has long been deemed a point of great consequenc 
with the commander of a fleet to gain the weather gage, 
or to get to windward of the enemy, before coming to 
tion. In deciding on the propriety of this, much wil 
pend on the relative strength of each fleet, and on the ; 
of the weather at the time. We shall state the advantages | 
and disadvantages of the weather gage, as they are com 
monly laid down by writers on naval tactics, though we \ 
may observe by the way, that if a fleet be much superiorio || 
its opponent, it is seldom of consequence whether it en | 
gages to windward or to leeward. J | 

A fleet to windward of the enemy is thought to posses | 
the following advantages. It may approach the leeward | 
fleet at pleasure, and can of course accelerate or delay the | 
beginning of the engagement. If more numerous, it may | 
send down a detachment on the rear of the enemy, and thus Hy 
throw him into confusion. It may also readily send do a| 
fire-ships on the enemy’s fleet, when thrown into confusion 
or disabled. It may board at any time, and is scarcely in- 
commoded by the smoke of the enemy. The reverse df 
these circumstances of course acts against a leeward fect. 

The disadvantages of being to windward of the “i 
respect chiefly the circumstances attending a retreat, sh a 
this be necessary. The windward fleet can seldom relité 
without passing through the enemy’s line; and if, inattempl | 
ing to retreat, the windward ships tack together, = | 
the leeward fleet may do the same, rake the weather s i . 
in stays, and follow them on the other tack, having now 
advantage of the wind. In stormy weather, the a 
ships can seldom open their lower deck ports, and the de 
guns are not easily managed after firing. Agaim, oh 
abled ships cannot easily quit the line without disor es . 
the rest of the fleet, and exposing either that or thems 
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eaked by the enemy to leeward. A leeward fleet has 
;vantages of serving thcir lower-deck guns in all 
thrs; of being able to retreat at pleasure; of drawing 
thout difficulty their disabled ships ; of forming with 
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the guns committed to their charge. The youngest of Warlike 
these inferior officers are generally employed to carry orders Operations 
from the captain. The gunners are all this time employed _ 2¢ Sea. 


eveadiness the order of retreat, or of continuing the 
oyas long as convenient; of having it in their power, 
eruperior in number, to double the cnemy 5 and of can- 
ayng with great effect the windward ships as they bear 
‘jor the attack. 
Asin engagement between two adverse ships is in some 
ase an epitome of an cngagement between two fleets, 
sill first briefly describe the former, as it takes place 
ejordinary circumstances, and shall then notice the 
jamanncr of conducting a general engagement. 
\faval engagement may be divided into three stages, 
prparation, the action, and the repair. 
Wen an enemy’s ship heaves in sight, and it is thought 
syle to bring her to an engagcment, orders are first 
0 clear for action, which is begun by the boatswain 
k mates piping up the hammocks, in order to clear the 
etween decks, for the more easy management of the 
shs well as to afford the inen on the quarter-deck, &c., 
jr protection against the enemy’s shot, the hammocks 
nustowed in the nettings above the gunwale and bul- 
kj After this the boatswain’s mates go to work to se- 
je yards, which is done by fastening them with strong 
gor ropes in addition to those by which they are sus- 
dil. They likewise get ready such materials as may 
jressary for repairing the rigging, if it should be cut 
yor otherwise damaged, by the enemy’s shot. In the 
piime the carpenter and his mates prepare shot plugs 
iuls, to stop any dangerous shot-holes that may be 
din the hull near the surface of the water, and provide 
cessary iron-work for refitting the chain-pumps, if 
lamachincry should be injured during the engagement ; 
ithe gunner and his mates, and the quarter gunners, 
me the guns to see that thcir charges are dry, and 
Me every thing that may be required for supplying the 
; The master 


®uns and small arms with ammunition. 
|/hster’s mates see that the sails are properly trimmed, 
ofing to the situation of thc ship, and increase or re- 
‘hem as may be found necessary ; and the lieutenants 
he different decks to see that all is clear, and to take 
at the inferior officers do their duty. 

en the hostile ships have approached within a proper 
tube of each other, the drums beat to arms; the boat- 
wand his mates pipe all hands to quarters. All the 
who are to manage the great guns repair immedi- 
i their respective stations. The crows, handspikes, 
bits, sponges, powder-horns, matches, and train-tackles, 
jiced in order by the side of the guns ; the hatches are 
niliately closed, to prevent sculkers from getting below ; 
tikrines are drawn up on the quarter-deck, &c., the lash- 
S| the guns are cast loose, and the tompions withdrawn. 
cthole artillery above and below is run out at the ports, 
aivelled to the point-blank range, ready for firing. 

Wen these necessary preparations are completed, and 
-'icers and crew ready at their respective stations, and 
ithe two ships are sufficiently near each other, in a 
) relative situation for the shot to take full effect, the 
/ commences with a vigorous cannonade from the 
feguns, accompanied by the whole efforts of the swivels 
Unall arms. The firing is seldom performed in vollies, 
tit would shake the ship too much; but the guns are 
and fired one after another, with as much despatch 
ls little confusion as possible, carc being taken to fire 
hen each gun is properly directed to its object. Dur- 
bike firing, the lieutenants traverse the decks, to see 
he battle is prosecuted with vivacity, and that the men 
ir duty; while the midshipmen second their injunc- 


n/and give the necessary assistance where required, at 
"ya XXL. 


in the magazines, filling cartridges, which are carried along 
the decks in boxes by the boys of the ship. When the 
action has continued so long, or has produced such an effect 
that one of the ships must yield or retreat, if the vanquished 
ship cannot get off, she acknowledges her inferiority by 
striking or hauling down her colours, when she is, as soon as 
possible, taken possession of by the victor, the commander 
of which sends a part of his own crew into the captured ship, 
and brings away most of her officers and men on board his 
own ship, as prisoners of war. 


The engagement being concluded, they begin to repair. Repair. 


The guns are secured by their breechings and tackles, with 
all convenient expedition. Whatever sails have been ren- 
dered unserviceable are unbent, and the wounded masts 
and yards struck upon deck, to be fished or replaced by 
others. The standing rigging is knotted, and the running 
rigging spliced where necessary. Proper sails are bent in 
the room of those which have been displaced as useless. 
The carpenter and his mates are employed in repairing the 
breaches made in the ship’s hull, by shot-plugs, pieces of 
plank, and sheet-lead. The gunner and his assistants are 
busied in replenishing the allotted number of charged cart- 
ridges, to supply the place of thosc which have been ex- 
pended, and in refitting whatever furniture of the guns may 
have been damaged by the action. 


A general engagement between two adverse fleets ob- Engage- 


viously involves a greater variety of circumstances, and re- ™&"t be- 
tween two 


fleets. 


quires greater judgment and more comprehensive skill in 
the commanding officer. 

When the commander of a fleet has discovered an ene- 
my’s fleet, his principal object, if he be sufficiently strong; 
is to bring it to action as soon as possible. Every inferior 
consideration gives way to this important object, and all 
necessary preparations are immediately made to prepare for 
such an event. The state of the wind and situation of the 
enemy will in general regulate his conduct with regard to 
the disposition of his ships on that occasion. To facilitate 
the execution of the admiral’s orders, the whole fleet is dis- 
posed in three squadrons, and each of these classed into 
three divisions, under the command of different officers. 
Before the action begins, the adverse fleets are drawn up in 
two lines, as formerly described. As soon as the admiral 
displays the signal for the line of battle, the several divi- 
sions separate frum the columns in which they were dis- 
posed in the usual order in sailing, and every ship crowds 
sail to get into its station in the wake of the next ahead ; 
and a proper distance from each other is regularly observed 
from the van to the rear. The admiral however occasion- 
ally contracts or extends his line, so as to regulate the 
length of his line by that of his adversary. ‘This is more par- 
ticularly necessary, to prevent his being doubled, by which 
his van and rear would be thrown into disorder. When 
the hostile fleets approach each other, the courses are com- 
monly hauled upon the brails, and the top-gallant sails and 
stay-sails furled. The movement of each ship is regulated 
chiefly by the main and fore-top sails and the jib; the 
mizen-top sail being reserved to hasten or retard the course 
of the ship, and, by filling or backing, hoisting or lowering 
it, to determine her velocity. The signal for a general 
engagement is usually displayed when the fleets are sufti- 
ciently near each other to be within the range of point- 
blank shot, so that the guns may be levelled with some 
certainty of execution. After the battle has commenced, 
it is carried on much in the same manner as between two 
ships, except that each vessel of the fleet, besides attending 
to her own movements, has to observe the signals made by 
the commanding officer, and repeated by the frigates on the 
van and rear. The chief object of the admiral is to keep 
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his line as complete as possible, by ordering ships from 
those in reserve to supply the place of such as may have 
been disabled, and to annoy the enemy as much as possible, 
both by strengthening the feeble parts of his own line, and, 
if circumstances admit of it, by sending down fire-ships 
upon that of the enemy. When the engagement draws 
near a Close, either by the defeat of the enemy, or by the 
disabled state of either fleet, signals are made from the 
admiral to take possession of such of the enemy’s ships as 
have struck, to tow his own disabled ships into a place of 
security, and either to chase the remainder of the enemy’s 
squadron, or, if that be impracticable, to draw off his own 
ships to be refitted. 

Such are the general incidents attending an engagement 
at sea, modified of course by numerous circumstances, of 
which a general description can convey no idea. There 
are however various movements and evolutions connected 
with a naval engagement, which it will be necessary for us 
to notice. 

Where the weather-gage is deemed of sufficient import- 
ance, it is often an object with two fleets to dispute it with 
each other. When the enemy is to windward, and it is 
wished to gain the weather-gage of him, the fleet to lee- 
ward should avoid extending itself the length of the enemy’s 
line, in order to oblige them to edge down upon theirs, if 
they intend to attack them; which will be the means, if they 
still persist in doing so, of losing the advantage of the wind. 
It is impossible for a fleet to leeward to gain to windward, 
so long as the enemy keep the wind, unless a change hap- 
pens in their favour ; and therefore all that a fleet to leeward 
can do must be to wait with patience for such a change, of 
which they will undoubtedly avail themselves, as well as of 
any inadvertency the enemy may commit in the mean time. 
And as long as the fleet to leeward does not extend its line 
the length of the enemy’s, it will be impossible for the 
latter to bring them to action without running the hazard, 
by bearing down, of losing the advantage of the wind, 
which both fleets will be so desirous of preserving. That 
an admiral may take advantage of such shifts of wind as 
occasionally happen, he must endeavour to get his ships 
into situations where these shifts most frequently take 
place. It is well known to experienced naval officers, that 
particular winds reign most on certain coasts, or off certain 
headlands. Here therefore the admiral should await the 
approach of the enemy; and though by this plan he may 
sometimes be unsuccessful, he will more frequently gain a 
material advantage. The disposition of projecting head- 
lands, and the setting of tides and currents, often contribute 
materially towards gaining the wind of the enemy. The 
fleet to windward should keep that to leeward as much as 
possible abreast of it; and thus, unless the wind changes 
considerably, they will preserve the advantage which they 
have gained. They should also force them to keep their wind, 
unless they think it prudent not to engage, in which case it 
would be better to keep altogether out of sight. 

When the enemy appears desirous of avoiding an ac- 
tion, there are various methods of attempting to force him 
to engage ; as, first, when he has the weather-gage. In this 
case the lee fleet, which is desirous of bringing on an en- 
gagement, must keep always on the same tack with the 
enemy to windward, taking care to keep their own ships so 
exactly abreast of the enemy as to prevent losing sight of 
them; and hence be ready to take advantage of the first 
favourable shift of wind to make the attack. An alteration 
of the course may be best attempted in the night. The 
lee fleet must have frigates on the look-out, and these must 
continually give notice by signal of the manceuvres and 
course of the retreating fleet to windward. Thus the 
weather fleet is always exposed to pursuit, without being 
able to escape unseen; and hence must sooner or later be 
compelled to engage, unless they can get into some friendly 


port, or should be favoured by a gale of wing suffictene 
to disperse both fleets, and thus prevent the possibility 
a general engagement. yo 

Secondly, when the enemy is to leeward. If the lee fleet P 
keep close to the wind in the order of battle, the Pe 
windward is to stand on in the same manner till it be nase 4 
of the enemy, ship to ship, and at the same time to ie 
away, and steer so as to bring their respective Opponents on | 
the same point of the compass with themselves, Thys the | 
adverse fleets will be sufficiently near each other to begin | 
the action, by each ship’s presenting her bow to the a | 
abreast of her in the order of sailing, which may be easily | 
changed for the order of battle, by all the ships hal 
together close to the wind in the moment which precedes 
the action. . If the fleet appear inclined to engage, it tig 
bring to, to prevent losing time, and after this they will {il q 
as soon as the action commences, because it is of advantage | 


i 


to a lee line to be advancing ahead. As the lee fleet fills 
and stands in close by the wind, the weather line should. 
keep abreast before it bears away, to come within the re. | 
quisite distance, that the van ship of the weather fleet may 
always keep to windward of the leading ship of the lee line, | 
and be guarded against any shift of wind ahead. | 
If the lee fleet bear away four points to move their order 
of battle on the other tack, and avoid the action, filing off | 
in succession in the wake of the van ship, the weather line, | 
by bearing away all together eight points, cannot fail, as 
both fleets are supposed to sail equally, to pass through the 
middle of their line, and force them to fight with disad- 
vantage, if their extent be double the distance between the 
two fleets. Ifthe extent of the fleet be less than the abo 
limitation, then the weather fleet will divide the lee fle 
more unequally; and if the distance between the fleets b 
considerable, the weather fleet will be able to break throug 
the line. If the lee fleet bear away four points all togethe 
being of equal extent with the fleet to windward, and the 
distance from each other equal to that of the length of o 
of the lines, should the weather fleet bear away at th 
same time eight points, they will approach very near th 
sternmost of the retreating fleet, but they will not have it | 
in their power to cut off any part of that fleet, even with an | 
equality of sailing; so that the only advantage gained by 
this manceuvre will be an ability of attacking the rear, and 
bringing it to action. | 
If the van ship and the rest of the weather fleet hada 
sufficient velocity to keep the centre ship of the lee lineo 
the same point of bearing, in that case the leading si 
may break through the enemy’s line about the middle sil 
of the centre division ; for, supposing the fleets in theorde 
of battle, on the starboard tack, steering east, with the win 
at south-south-east, being at two leagues distance from 
other, both the lines being four leagues in extent, te 
the lee line bearing away all together four points, will run | 
north-east, while the fleet to windward, bearing away all {0 
gether eight points, will steer north, the van ship of whic!) 
will keep the centre division of the lee line in the pont) 
bearing north-west. As she is supposed to beable to cm | 
tinue in this position, it follows that the van of the wealle 
line must close the centre of the flying line to leewatt | 
after having run four leagues. The time and distance nF 
cessary to cut off a retreating fleet may always be known 
according to the last supposition. If the lee fleet sho 
get on the other tack, and run large, still in the ae 0 
battle, they will be sooner forced to action by the weat ‘. 
fleet, who have only to bear away eight or nine points 
the same tack, or run right before the wind. incall 
As in forcing a fleet to action, there are two ‘soa 
cases in which a fleet may avoid an action, where _ 
stances are not sufficiently favourable; first, when the a j 
my is to windward, and, secondly, when he 1s 1 ee el 
In the former case, the lee fleet should form the oma 
( 
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revat, if the enemy are in view, and run on the same tack 
as .eit leading ship; but ig he is still out of sight, and they 
hay received intelligence of his approach by their frigates 
‘on se look-out, they may bear away large, without confin- 
inghemselves to keep the wind directly off, unless when 
in ie order of retreat. In the second case, it seldom hap- 
pei that the weather fleet can be forced to an engagement, 
hewuse it can always stand on that tack which incrcases 
its;stance from the enemy ; that is, by standing on one 
tag while the enemy is on the other. The windward fleet 
mu not keep too near the enemy, and must take all pos- 
sib; means of avoiding being abreast of him. 

’ js often of advantage to double the enemy ; that is, to 
briy a part of the fleet round upon his van or rear, so as to 
nlay him between two fires. ‘This manceuvre also resolves 
{itse into two principal cases ; first, when the enemy is to 
witward; secondly, when he is to leeward. In the first 
| cas: the lee fleet that attempts to double the enemy should 
extad itself abreast of him, so that its van or rcar may ex- 
| ten beyond his line, in order to overreach him, by tacking 
dee le so that the cxtcndcd part of the linc may get 
P 


up| windward. If this manceuvre be properly executed, 
tt vil be impossible for the ships of the weather line long 
fo mintain their stations, for no vessel closely attacked by 
waithers of equal force can long resist. 

lis of some consequence to determine whether the at- 
| tent to double should be made on the van or the rear of 
| theinemy, as on the propriety of adopting the onc or the 
pth} of these measures may in a great mcasure depend 
theisue of the battle. In the present case, it is most easy 
jo dable the van of the cnemy, because, if they are engag- 
ed the ships abreast of them, those which are advanced 
thell will be able, by making all sail, to get in the perpen- 
lichr to the direction of the wind with the van of the 
n@y, and to tack in succession to gain the wind of them 
me other board, thus keeping them to leeward ; and 
hi they are come sufficiently to windward, they are 
agai to go about, in order to keep the two headmost ships 
if le enemy’s line continually under their fire. If there 
elvo or three ships to tack in succession and gain the 
wit of the enemy, they may edge down on the van of the 
/weher line at pleasure, kceping themselves a little to the 
riuward of it; and as that van is already engaged by the 
tl ships abreast on the other side, she must nccessarily 
@be disabled. If they bear away they must drop upon 
ne with which they arc engaged to leeward, while the 
shi! to windward still continue to cannonade them. If 
attempt going about, in order to attack more closely 
hehips to windward, they will be raked, while in stays, 
yfeir Opponents to leeward and to windward, who enfi- 
them with whole broadsides, which they cannot re- 
urj must complete their disorder. If they make sail, in 
rd to frustrate the design of the ships inclined to double, 
hq with which they are cngagcd abreast to leeward have 
!to perform the same manoeuvre, and keep them under 
i@ fire; while the others, after having harassed them as 
™ as possible, will do their best to perform the same ma- 
“re on the succeeding ships. 

lainy of the ships in the van of the weather line are dis- 
bl in the masts or yards, they will drop astern, and run 
uf the next succceding ship, and these again on the 
astern. Thus the enemy’s order of battle will be 
n, while on the other hand the lee line is preserved ; 
nchose ships which have gained the wind of the encmy 
il without engaging more ships than they can manage, 
olmibute to increase the confusion. 

en the enemy is to leeward, and the weather fleet at- 
e's to double, the ships of the weather line must extend 
evan beyond that of the enemy, and then veer in order 
ling the headmost ships of the lee line between two 
re’ It must not however be concealed, that it is much 


| 
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TOPE dangerous to the ships engaged in this service to Warlike 
attempt doubling a fleet to leeward than to windward, Operations 
as, if disabled, or separated too far from their own fleet, 2% Sea. 


ney cannot so easily extricate themselves and rejoin the 
eet. 


When one fleet attempts to double another, this latter To avoid 


will of course do all in their 
danger ; and this they will the more readily do, 
to their number or their situation. Ifthe fleet thus threat. 
cned be to windward, one of the methods proposed to avoid 
being doubled, is to extend the line towards the point 
threatcned, so as to leave a greater space between the ships ; 
but in doing this there is a risk of having the line broken 
by the superior encmy. Another method suggested is, for 
the flag-ships of the windward flect to oppose themselves 
to those of the lec line, which is supposed to render several 
of the cnemy’s ships in the intervals of little use ; but one 
great inconvenience of this manceuvre is, that it leaves the 
van and rcar most exposed to the enemy’s fire, and that the 
rear division in particular is in great danger of being 
doubled. To remedy these defects, the largest ships 
should be placed in the van and rear of each division, and 
the flect must regulate its sailing in such a manner that its 
rear shall never be astern of the rear of the enemy. 

When the cnemy is to leeward, the weather fleet is to 
keep astern of the enemy, so that the van of the weather 
fleet may be opposed to and attack the encmy’s centre. 
Hencc the enemy’s van will become useless for some time ; 
and should it attempt to tack and double on the weather 
fleet, much time will be lost in performing that evolution ; 
and it also runs the risk of being separated by the calm 
which often happens in the course of an engagement, occa- 
sioned by the discharge of the guns. A considerable in- 
terval might also be left between the centre and the van, if 
neccssary precautions be taken to prevent the van from be- 
ing cut off. 


Therc are several circumstances of importance to be con- Of chasing. 


sidered in the subject of chasing, i.e. when onc ship or fleet 
pursues another, callcd the chase, either to bring her or 
them to action, or to oblige them to surrender. 


When a single ship chases anotlier, i 


in gencral that one of them is the better sailer, though this fas: 


is not always the casc, and still by proper manceuvring the 
chasing ship, or chaser, may gain on the chase. _In the fol- 
lowing observations however we shall suppose the chaser to 
sail faster than the chase. The manceuvres of the chaser 
will depend on her being to windward or leeward of the 
chase. 

When the chase is to windward, it is evident, that as soon 
as she perceives a strange ship which she takes for an ene- 
my, she will haul her wind, in order to prolong the chase, 
as otherwise her rctreat would soon be cut off. ‘The chaser 
then stands on nearly close hauled, till she has the chase 
on her beam: she then tacks, and stands on close hauled till 
the chase is again on her beam, and then retacks. In this 
manner she continues tacking every time she brings the 
chase perpendicular to her course on either board; and by 
thus manceuvring, it is certain that the chaser will, by the 
superiority only of her sailing, join the other in the shortest 
time. For since the chaser tacks always as soon as the 
chase is perpendicular to her course, she is then at the 
shortest distance possible on that board; and since the 
chaser is supposed to be the faster sailer, these shortest 
distances will decrease every time the chaser tacks. It is 
therefore of advantage to the chase to keep constantly on 
the same course, without losing her time in going about, 
as tacking cannot be so favourable to her as to her adver- 
sary, whose sailing is superior. If the captain of the chaser 
should so little understand his profession as to stand on a 
long way, and tack in the wake of the chase, the best thing 
she can do is to heave in stays, and pass to windward of 


power to avoid the impending being 
according doubled. 


it is to be presumed !" the case 


single 
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him on the other tack, except she should find herself likely 
to gain advantage by going large ; for if the chaser persists 
in tacking in the wake of the other ship, the pursuit will be 
very much prolonged. 

When the chase is to leeward, the chaser is to steer that 
course by which she thinks she will gain most on the chase. 
If, after having run ashort time, the chase is found to draw 
more aft, the chaser should then bear away a little more; 
but if the chase draw ahead, the chaser should haul up a 
little, and thus the course may be so regulated that the 
chase may always bear on the same point, and then the 
chaser will get up with the chase in the shortest time pos- 
sible; for if any other course were steered, the chaser 
would either be too far ahead or too far astern, and hence 
the pursuit would be prolonged. The chase should run on 
that course which will carry her directly from the chaser, 
and should consider which is her best trim with respect to 
the wind, that she may move with the greatest possible ra- 
pidity from the chaser; for some ships have more advan- 
tage in going large, others with the wind right aft, and 
others when close hauled. 

Another method has been proposed for chasing a ship to 
leeward; that is, by constantly steering directly for the 
chase. In this case, the tract described by the chaser is 
called the line or curve of pursuit. ‘To illustrate this, let 


Fig. 32. 
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A (fig. 32) represent the chaser, and B the chase directly 
to leeward of her, and running with less velocity than the 
pursuer, in the direction BC, perpendicular to that of the 
wind. Now, to construct this curve, let Bd be the distance 
run by the chase in any short interval of time; join Ad, and 
make Al equal the distance run by the chaser in the same 
time. Again, make be, ed, de, ef, &c. each equal to BO; 
join le, and make 12— A1; join 2d, and make 2 38 
equal to A 1; proceed in like manner till the two distances 
carried forward meet as at C, and a curve described through 
the points A, 1, 2, 3, &c. will represent nearly the curve of 
pursuit ; and the less the interval Al is taken, the more ac- 
curately will the curve be formed. In this particular case, 
the length of the distance BC may be found as follows, 
provided the distance AB and the proportional velocities of 
the two ships be known. 

Let the velocity of the chase be denoted by a fraction, 
that of the chaser being unity. Multiply the given distance 
AB by this fraction, and divide the product by the com- 
plement of the square of the same fraction, and the quo- 
tient will be the distance run by the chase B. Suppose 
AB, the distance of the chase directly to leeward of the 
chaser, be taken at twelve miles, and suppose the velo- 
city of the chase three fourths of that of the chaser, what 
will be the distance run by the chase before she is over- 


12x 3 9 16 

pias VE See Koa ee 20 # miles; and 
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since the velocity of the chaser to that of the chase is as 


4 to 3, hence the distance run by the chaser will be = 


taken? Now 


Osis on f 
205 x i ht miles. As the chaser alters her course Ct 


every point, and probably sails better with the wind in 
direction with respect to her course than when the naa 
in another direction, her velocity will be different at diffe ; 
ent points of the course. Thus, suppose her to sai] fas J 
when the wind is on the quarter, her velocity will wl 
stantly increase to a certain point, and will then diac 
Hence in real practice the eurve of pursuit will not be fe 
actly what is laid down in the above problem, and of course 
the measnre of BC will differ a little from what we have 
there laid down. See Resistance oF Frvips, and Su. 
MANSHIP. 
If the whole fleet is to give chase, the admiral will make 
the proper signal, and then each ship will instantly make 
all the sail possible. If the retreating fleet is not much ip. 
ferior to the other, a few of the fastest sailing vessels only 
are to be detached from the superior fleet, in order to pick | 
up any stragglers, or those ships which may have fallen 
astern ; and the remaining part of the fleet will keep in the 
same line or order of sailing as the retreating fleet, so that 
they may, if possible, force them to action. But if the re- | 
treating fleet is much inferior, the admiral of the superior 
fleet will make the signal for a general chase, and then each 
ship will immediately crowd all the sail possible after the | 
retreating fleet ; or, ifthe chase be still less numerous, the | 
admiral will detach one of the squadrons of his fleet, by 
hoisting the proper signal for that purpose, and he will fol- 
low with the remainder of the fleet. ‘The squadron tha 
chases should be very careful not to engage too far in the 
chase, for fear of being overpowered ; but at the same time 
to endeavour to satisfy themselves with regard to the object 
of their chase. They must pay great attention to the ad- 
miral’s signals at all times; and in order to prevent separa- 
tion, they should collect themselves before night, especially 
if there be any appearance of foggy weather coming on, | 
and endeavour to join the fleet again. The ships are dili- | 
gently to observe when the admiral makes the signal to give 
over chase ; and each regarding the admiral’s ship asa fixed 
point, is to work back into her station, so as to form the) 
order of line again as quickly as the nature of the chase and 
the distance will permit. 
When a fleet is obliged to run from an enemy whos 
in sight, it is usual to draw up the ships in that forma 
order called the order of retreat; and the admiral, % 
hard pursued, without any probability of escaping, oug 
practicable, to run his ships ashore, rather than suffer then 
to be taken afloat, and thereby give additional strengti 0 
the enemy. In short, nothing should be neglected tu 
may contribute to the preservation of his fleet, or pre 
any part of it from falling into the hands of the conqueto 
We have now gone through the principal evolutio 
fleets and squadrons nearly as they are described a 
“Elements of Rigging, Seamanship, and Naval Tactics, 
other approved publications on similar subjects. We 
indeed omitted the method of forcing an enemy’s line, 
of avoiding being forced, because the former will be rea ‘i 
understood from what we have to add on the improved ad | 
thod of tactics of M. Grenier, and Mr Clerk of Eldin. P 
Various defects have been observed in the tactics ust) 
employed at sea, especially in a line of battle, and in ™ 
mode of bringing an enemy to action. The usual of - 
battle first introduced by the duke of York, ei 
James II. of England, is defective from its Leng 
great extent makes it difficult for the admiral to judge ‘i 
orders are proper to be issued to the ships station a be 
extremities, while his signals, however distinctly made val 
liable to be mistaken by the commanders f a | 
Besides, the extremities of a long line, especially ! “all 
to leeward, are necessarily defenceless, as the eneiY 


tow himself with a superior force on the van or rear, and 
c: either of these off before it can be properly supported 
pithe other squadrons. Viscount de Grenier, who was, 
* wbelieve, one of the first to notice these defects, proposed 
medy them by introducing a new order of battle. 
che leading principles of De Grenier’s tactics are founded 
onthe following considerations. It is evident that each 
sh; of a fleet must at all times occupy the centre of a cer- 
horizon. This horizon De Grenier divides into two 
ungual parts, calling the greater the direct and graduated 
ye, and the less the indirect, crossed, and ungraduated 
. The reason of these appellations is, that on the 
gnyter segment of the horizontal circle there are twenty dif- 
fest points, which may be marked by degrees from one of 
thiclose-hauled lines to the other, and to which a ship 
ms sail from the centre by so many direct courses without 
tacing 5 whereas from the other twelve points, including 
)i from which the wind blows, she cannot arrive but by 
| string cross courses, which must necessarily delay her 
priress. Suppose now a fleet to leeward, so disposed that 
onj a part of it can fight with another equally numerous, 
anjranged to windward in a single line, and let the lee 
/ flel be ranged on three sides of a lozenge ab, cd, e f. 


Fig. 33. 
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"squadron a b, which is most to windward, being drawn 
|| line of battle, cannot be fought but by an equal num- 
eAB,CD,EF. All the rest of that fleet therefore must 
emin inactive, unless the ships which are not engaged 
ida try to pass to leeward of the fleet a b, cd, ef. But 
oid the ships of the weather fleet, which are placed be- 
Wh B and F, bear away, as they appear in the figure, be- 
wh Ciand F i, the ships between A and B, which are 
eng to windward, cannot bear away with them. Sup- 
“now that the ships between C ¢ and F 7 have passed 
) Ipward, the squadrons ¢ d, ef; which are ranged ac- 
4 g to De Grenier’s system, and have not yet been en- 
asl, should come to windward, and join with their friends 
‘against that squadron of the enemy AB which is still 
) indward and engaged ; it is almost impossible but that 
‘qadron AB must be destroyed by so great a superi- 
before it could receive assistance from the ships to 
eird between C i and F i, 
Grenier pro- 
os only three 
Ws of sailing’; 
hewhen a fleet a 
ass a strait; ¢ 
snd, when it @ 
* 10 open s 
Mt look-out for 2 
‘emy, or with ae? 
"W to avoid 
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him ; and a third, when on an extensive cruise, disposed Warlike 
Of these Operations 


so that it cannot be easily surprised or broken. 
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three orders, only the second and third differ from the , + Sea. 


usual orders of sailing. The former of these is represent- 
ed by fig. 34, where the columns, a b,ed,e f, are disposed 
on three sides of a regular lozenge, on the two close- 


hauled lines. The ships ef the two divisions ¢ def, 
sometimes to 


windward, as in 
fig. 35, and some- 
times to leeward _ @ 
asin fig. 34, of the so 
third division a 6, E 
are to be formed ee. 

on two parallels of ea aa 
one of the close- a 
hauled lines in oe 
the wakes of their respective headmost ships ; while the 
third division a 6 is to be ranged ahead or astern of the 
others on the other close-hauled line, steering chequerwise 
the same course as the other divisions. 

When a 6 is to windward of cd and e f (fig. 34), De 
Grenier calls that the windward primitive order of sailing ; 
and when to leeward (fig 35), the fleet is said to be in the 
leeward primitive order of sailing. These are the two prin~ 
cipal positions in almost every case, and, with very little va- 
riety, may become the order of battle, of chasing, &c. 


Fig. 35. 


Fig. 36. 


His third order is illustrated by fig. 36, where the divi- 
sions a 6 and e f are supposed at the distance of about six 
leagues from each other ; ¢ d and e f resting on the extre- 
mities of the base of a triangle STV, while the centre ship 
of the division a 6 rests on its summit T: none of the di- 
visions could be cut off by an enemy, however formidable, 
seen from its centre ship at the distance of six leagues. 
For if, on the proper signal, the division a } should steer 
from T toward X, on the course opposite to the close- 
hauled line it steered before, and the two divisions ec d and 
ef steer from V and S towards X likewise, it is plain that 
each of these divisions would have only three leagues to run 
in order to join the other two, while the enemy, which was 
first perceived at the distance of six leagues, must run nine 
before he can come up with the nearest of these squadrons. 


Fig. 37 Fig. 88. 
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To form De Grenier’s order of battle, represented in fig. His order 
37 and 38, it will be sufficient fur the ships of the three divi- of battle. 


sions ranged in the windward primitive order of sailing, to 
heave in stays all together, and get on the other tack on 
the opposite line of bearing (fig. 37) ; or for the ships in the 
leeward primitive order at once to haul the wind on the 
same tack as they steer ; and they will find themselves in 
order of battle, fig. 38. When the two columnse d and e f 
are to leeward of the third division a 6, ranged in order of 
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Warlike battle, this is called the naéural order of battle ; and when 
Operations ¢ d and e f are to windward of a 4, this is called the inverted 
at Sea. order of battle. The former of these is calculated for a fleet 


combating to leeward, and the latter for a fleet which must 
fight to windward. 


To explain the Figese! 
advantages of on 
thesedispositions, =... ; a G8, if 
let us suppose the <> “UV 
U a an ~~ ase 
line AB, CD, EF, “S.-~_ COLD ok 
fig. 39, to repre- ~~ ee co Ree & 

~ , 

sent an enemy’s t ge ee a Oy g 
fleet to windward 


in the usual order of battle, on the close-hauled line, and 
on the starboard tack ; and let a 6 be one of the divisions of 
a fleet disposed according to the now natural order, on the 
starboard tack, while the lines ¢ d, e f, represent the other 
two divisions standing on chequerwise on the same tack, 
but formed on the opposite close-hauled line. When the 
enemy comes to attack this latter fleet on a supposition that 
it is inferior to their own, their divisions AB and EF, in 
order to attack the ships a or 6, must bear away. Now, to 
prevent the attack, each of the divisions ¢ d, e f; must make 
the following evolutions, according to their respective situ- 
ations and the manceuvres of the enemy. 1. The ships of 
the division a 6 are to slacken as much as possible their 
headway, and form a very close line, till the enemy makes 
a movement to attack the headmost or sternmost ship of 
that division. 2. The ships of the division ¢ dare to make 
sail till they come under the second or third ship of the rear 
of the line of battle a &, when they will take the same sail 
as the ships of that division, to preserve that position until 
the hostile ships make their evolution to attack the rear 
ships of that division. In this situation the ships of the di- 
vision ¢ d will be able to observe the manceuvres of the 
enemy, in order to change tack, and form themselves in or- 
der of battle on the opposite board as soon as the hostile 
ships shall have run over a certain space ; because the ships 
of the division c d, steering afterwards close hauled in the 
wake of the sternmost ship of the division a 6, will be able 
to cover the rear ships of that division, and get the wea- 
ther-gage of the hostile divisions which are bearing away ; 
rake their ships; run alongside of them ; double their rear- 
guard, and put it between two fires, if those hostile ships 
are following in the wake of each other; divide it if they 
bear away chequerwise; or gain to windward, and put be- 
tween two fires the enemy’s division CD, while engaged 
with the division a 6. 3. The division e f may abandon 
their post, and run chequerwise under a press of sail, as soon 
as the enemy falls ahead of a 6; that if the enemy’s divi- 
sion AB attempts to fall on e f, or on the van of a 4, they 
may, by going about, steer in order of battle close hauled 
on the opposite line, and cover the ship a, double the hos- 
tile division CD ahead, or divide AB, which is running 
chequerwise on the opposite tack. 


Fig. 40. 


Fig. 40 marks another method of manceuvring by the di- 
visions ¢ d, e f, when the enemy’s ships are arranged in a 
single line not well formed. 

Figs. 41 and 42 illustrate De Grenier’s method of placing 
the admiral’s ship, and the frigates and transports at- 
tached to a fleet. A, fig. 41, is the admiral placed a- 


head of the 
fleet, at a short 
distance from 
the headmost 
of the second 
division, and © 
in the same di- 
rection of the 
wind as the 
headmost ship 
of the first divi- 
sion ; ff are two frigates observing the same rule and Posi 
tion with respect 


to the van ship Fig. 42, 

of the third, and ! 

rear of the first ~~ = 

division. When > ae 

the fleet is in. | ~\\ * 2 
order of battle, oS > , S. a 
as in fig. 42, the = <<: , ~ S. 
admiral’s ship A a “ys. : 

is in the centre Se : 


of the lozenge, 
and two of the 
frigates, f f; are on the fourth side of the lozenge. The 
transports and store-ships, when the fleet is in order of sail. 
ing or convoy, occupy the space circumscribed by the lo- 
zenge, but in order of battle they are disposed ina line 
opposite to that of the enemy. 

For a full exposition of this system, we must refer to th 
original work, entitled Z’Art de Guerre en Mer, ou Ta. 
tique Navale, &c. par M. le Viscompte de Grenier, or the 
extracts from it contained in the Elements and Practice of 
Rigging and Seamanship. 

We must now turn our attention to the improvements in 
tactics suggested by our countryman Mr Clerk; improve 
ments which have received the approbation of several dis- 
tinguished officers of the navy, and to hints derived fro 
which we are in a great measure indebted for some of the 
most signal victories which have reflected new honour on 
the naval power of Britain. 

Before entering on an explanation of Mr Clerks tactics, 
we must briefly state his objections to the usual method of 
bringing ships to action, by the weather ship or fleet steer 
ing directly down upon the enemy. By doing this, th 
enemy to leeward often has an opportunity of completely 
disabling the ships making the attack, as the former can 
use all their guns on one side, while 
the latter can only use their bow Fig. 43. 
chases. Suppose B, fig. 43, to re- 
presenta ship of eighty guns to wind- 
ward, in sight of an enemy’s ship of 
equal force F to leeward. Now, if 
B bears down directly upon F, the x» ys 
latter, by lying to, as in fig. 44, will 
present a broadside of forty guns, all bearing 
for a considerable time on B, while the latter Fig. Ad. 
coming down headwise, can only bring the two 8 
light guns of her forecastle to bear on F, not to 0 
mention that F, by lying broadside to, will have | 

i 
J 


co 


woore 


her masts and rigging little exposed to the ene- 
my’s shot, while B, standing head on, is ex- 
posed to be raked by every shot from F, and 
in particular her rigging is in the utmost dan- 
ger. 
Instead of this objectionable mode Fig. 49. 
of attack, Mr Clerk proposes that B, a 
having the wind, should rnn down f 
astern as in the dotted line at fig. 45, p 
till she gets into the course of F, @--~ 
near her wake, or in such a position a 


2 ; will bring her parallel to Fig. 46. 
ons is course, and within apro- ‘ 
r distance, when slie can em. es 


~ yh up close alongside of F, 
.d engage on equal terms ; 
« that she should shoot a- 
jad, then veer, and run 
cwn on the weather bow of =~ 
Jas in fig. 46, till she can force the chase to bear away to 
} ward, keeping close by her, on equal terms, taking care 
j both cases not to put it in the power of F to bring her 
jpadside to bear on her without retaliation. 

Fig. 47 is employed by Mr Clerk to illus. 
tte the different procedure of a French and 
or -8ritish man of war in firing, the former at 
t: rigging, and the latter at the hull of the ~ 4 
cmy, with their effects. Let F represent a 
ze ship desirous of avoiding a close engage- ! 


rot, but lying to, to receive with advantage 
aenemy’s ship 13, of equal force. Suppose 
tit F, by firing at the rigging of B, may have 
tried away some of the principal stays, seve- 
rof the windward shrouds, a fore-topmast, or other rig- 
gg of less consequence, without having wounded a single 
nn; and suppose a second ship, consort to F, receiving an 
emy’s ship like B, but firing only at her hull, so as to kill 
tty or forty men, without damaging her rigging. Now, 
won F and her consort wish to avoid a close engagement, 
ifs evident that the ship B which has lost part of her rig- 

g,is much more disabled from coming to close action than 
li consort whose rigging is entire, though she may have 
le a great number of her men. 
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3y the scheme at fig. 48, it is Fig. 48. 
ofitnded to illustrate the impossibi- K 
li of one ship being exposed to ris 
t' fire of many ships at one tiie. Bay 
f I; 1, H, F, H, I, represent five oo 
sis in line of battle ahead, about ie \ 
aable’s length, or 240 yards, a- ie | : 
sider, and suppose the Jength of ie ee 
eh ship to be forty yards, so that ‘mele aa 
tl whole space between the head Lf ta 
one ship and the head of that a 
t adjacent equals 280 yards. w //n/ & \w Min 
I§ the perpendicular line FK, ex- jf OP VON 


ling from the beam of F six / 
es’ lengths, or 1440 yards, be 
ded into six equal parts. It is 
e'‘lent that any ship stationed at E in the line FK, 720 
Vils distant, cannot long be exposed to the fire of more 
tlt the centre ship F of this squadron. For if we suppose 
il H and K, ahead and astern of F°, can bring their 
badsides to bear on E, by putting themselves in positions 
fo hat purpose, they will not only disorder their own line, 
bione will leave her head and the other her stern exposed 
to raking fire from the opposite ships BB in the enemy’s 
! If B can suffer little from the two ships H, H, at the 
di nee of 720 yards, it is evident that she will suffer still 
| lelfrom these ships as she approaches nearer the enemy’s 
lit Again, if instead of a cable’s length asunder, we sup- 
| }¢ the ships I, F, I, two cables’ length asunder, to bear 
othe ship B, it is evident from the ficure that in this 
' B will not be more exposed to the fire of I and I at 
istance of 1440 yards, than she was to that of H and H 
atalf that distance ; and so in similar cases. 
explaining the principles on which we are to judge of 
dvantages or defects of different modes of bringing 
'0 action, Mr Clerk supposes a fleet of ten, twenty, 
teships, of eighty guns each, drawn up in line of battle 
veward, as at F, fig. 49, and lying to with an intention 
oiding an action; while another fleet, as B, of equal 
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number and force, 
also drawn up in line 
of battle three or four ed ee t 

miles to windward, 

wishes to make an 

attack, and come to Fr 

close quarters on D>. -> -- > -- ep-- 

equal terms. The fleets being thus disposed, should the 
fleet at B attempt running down to attack the flect at F, 
each ship standing head on to the opposite ship in the lee- 
ward line, it is to be expected, from what we have already 
stated, that the attacking ships will be disabled at Icast in 
their rigging before they can come to close action; but 
Suppose that the com- 
mander of the weather 
fleet, though his ships 
have been disabled in their 
rigging during theircourse | 
aaa to leeward, fig. 50, 
has made them bring to at 
a great distance, but suffi- 
ciently near to injure F, 
this latter fleet, which has = / / 
been endeavouring to a- / vi 
void an action, will now 
bear away with little in- 
jury to a new station, as G, and there remain out of the 
reach of B’s shot, and this fleet must repair its rigging 
before it can make another attack. 


Fig. 49. 


Fig. 50. 


Again, suppose 
that the fleet B, Fig. 51. 
instead of standing _. 
head on,weretorun ~ -es.. 

: So, OG 

down in an angular "e ae 
course, as in fig. 51. S z _— —s 
It is plain that if oa” ,~2 #8 
any shipin thisan- . « @ X 


gular line should be ; 
crippled, her defect in sailing will occasion a confusion 
of several of the other ships in that line. It may be said 
that the stoppage of one ship alead will not necessarily 
produce a stoppage of every ship astern of her, because 
they may run to leeward of the disabled ship; but we mrust 
observe that by this time the ships ahead in the van A 
may be engaged, and consequently, not having much head- 
way, are nearly stationary, so that each ship astern, in at- 
tempting to bear down as at D, D, may be confined to a 
certain course, and must run the risk of being raked in 
coming down before the wind, and consequently of being 
disabled before coming up with the enemy. — : 
Thirdly, the van of the fleet B having attained their sta- 
tion at A, abreast of the van of F, fig. 52, and having be- 


Fig. 52. 
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he action, the van ships of F, with a view to retreat, 
- iatfow in a broadside on the van of B, and then bear 
away in succession, as at H, followed by the rest of the 
fleet F, which, after 
exchanging broad- 
sides with the van 
ee a a ee ae | eS 
in a new line two 
or three miles to leeward at I I, fig. 53. 
Suppose, again, for further illustration, that B, fig. 54, 


Fig. 53. 
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each ship intending, 
when brought to at (j---)- 
a determined dis- | 
tance at A, to take | | 
up her particularan- {| | i 
tagonist in the line < : 


of the enemy F to 

leeward ; and let F =a |. = 
be supposed at rest, é 

without any motion ¢§--~~§--— rates peeramesy ot gc 
ahead. Itis easy to ; i i 
conceive, that while | — | 
the alternate ships of 

F’s line, under cover <#-—----an.------ ae: ed 


of the smoke, with- 

draw from battle to GGG, the intermediate ships left behind 
them in the line will be sufficient to amuse even the whole 
of B’s fleet, till the ships G shall form a new line H as a 
support from the leeward. In such. case B, after being 
disabled, and not having foreseen the manceuvre, will 
neither be able to prevent the intermediate ships with 
which he is engaged from bearing away to join their 
friends, nor, were he able, would it be advisable to follow 
them; for the same manceuvre, with equal success, can again 
and again be repeated. 

To explain the relative motion of these two fleets, let F, 
fig. 55, repre- 
sent a fleet of 
twelve ships in 
line of battle, a 


Fig. 55. 


». Cc B 
cable’s length ATOS HSNO a sennwonsneass ‘ 
asunder, andi : tt: i : 
suppose the | 


length of each | 
ship from the } 
end of the jib- ; 
boom to the } 
stern to be 362 | 
fathoms. The | 
whole fleet will ; j 
occupy a space } eA ; A. 
of «mo Jnglah, flat yak map A 
miles ; and if it be supposed to sail in the direction FG, 
at the rate of four knots an hour, it will in an hour have 
moved to G, four miles from its former position. 

Now let there be an opposite fleet B, also twelve ships, 
situated four miles to windward, and let the point A be a 
quarter of a mile right to windward of the point G. Then, 
if B, by bearing away in the direction BA, gain the point 
A at the same time that the leeward ficet F has arrived at 
G, B will have moved nearly at the rate of 53 miles an 
hour, and the angle contained between the direction. of 
its line of bearing and its present course will be nearly four 
points. 

Secondly, in fig. 56, if F, by carrying more sail, move at 
the rate of six 
miles an hour 
from F to G, , 
then B, with a ss 
more slanting : 
course, willhave fortis" 
more difficulty: | 
in keeping the =~" 
line abreast 
while coming —— on mings (aaa 
down to the at- } a: 
ack, owing to See eet aa 
the additional obstruction which will attend each succeed- 
ing ship in such a slanting course. Again, if the leeward 
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Fig. 56. 


fleet shall lie up Fig. 57 
one point high- B 
er, as FG, fig. S“=8 


57, the rears of | 
the two fleets : 


will be remov= bed eee bmn be eee boc 
ed-tommush: i j./ 

greater = diis- }-------—-— 

tance, and the ;. L Lo) ae 

van A must be "5 — 4 


sooner up with the enemy’s van, and of course go much | 
farther from support, while F, bringing up his ships in suc. 
cession, may disable the van of A, and afterwards bear we 
at pleasure with little injury, as at H. NowB being sup. 
posed disabled, and having his rear D distracted, will he 
unable to prevent F from escaping. 

From these considerations, it appears that a fleet to wind: 
ward, by extending its line of battle with a view to stop 
and attack the whole line of an enemy’s fleet to leeward. 
must labour under considerable disadvantages, and 
scarcely succeed in the attempt. 

On these principles Mr Clerk explains the reason why; 
the French fleets so repeatedly escaped from the British 
without any serious defeat or loss, viz. by avoiding a ge 
neral engagement, and disabling the British van as it bore 
down to attack them. He therefore recommends a differ. 
ent mode of attack from the windward, which we shall pro- 
ceed to illustrate by proper diagrams. 

Let F (fig. 58) represent a fleet in line of battle, under 
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easy sail, willing to avoid an action, but ready to receive a? 
attack, in the usnal way, from another fleet B, three or fout 
miles to windward, arranged in three columns. How shal 
B make the attack on F, so as, without aiming at the im- 
probable advantage of taking or destroying the greater part 
of this fleet, they may secure three or four of the sternmos 
ships? Mr Clerk advises that a sufficient strength be de 
tached to secure these ships, while the admiral keeps @ 
with the rest of his fleet, disposed as in the figure, ready to 
make the necessary observations, and give the requisit 
support to the detached ships. If F continues to avoid an 
action by standing on in line, the detachment, coming inld 

the position BA, will secure the three ships at 1; and if 
the headmost ships of F were to tack, and be followed by | 
the rest in succession, as at fig. 59, not only the three ships 

at I will be left at : 


the mercy of the Fig. 59 

ships detached » 222 

from B, but two ogoSes=s>> ae 
7) Say5 e 4 

more, as G, wiles q ws oy we 

be exposed toan + =s eese?” 


attack from an- & 7 Li . 
other squadron of B at C. If all the ships of F tac \ a 
gether, as in fig. 60, the delay, and probably the confusion, 
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c quent on this manceuvre, will still more endanger the 
sumost ships, or will bring on a general and close action. 
Auin, if F attempts to haul off, beginning with his stern- 


mu: ship G, and then runs to leeward, as at fig. 61, he 


; expose his 

ih ii Fig. 61. 

frrom B, and - 

sti; endanger Bes) | 

hit sternmost = io 3 : , 
ape a) jd? Genrer) } 
tir, too far to = vo? A. / Jdtsiti@d 
lecard for their f 


suport; or if the headmost ships at H, fig. 62, veer first, 
tove followed by 

| thérest astern, the Fig. 62. 

darer would be 


stiigreater. Thus <sh§ 
| it ppears that, in gass) ™ ij 

e assignable | view ii je a 

cal, a fleet to lee- ie GFF th , 

wl, avoiding an @ G a 


atiek from an equal 
or iperior to windward, as here advised, by preserving the 
lin’ will risk the loss of three or more of their sternmost 
shis. ; ; 

‘ow, let us suppose that F, while standing on a line on 
th’ larboard tack, when 


atened with an attack Fig. 63. 
omis rear from B, veers B 
ati passes on opposite tacks a? o 
Ae, 69 2 igo” 
oeeward (see fig. ). 222 G0 -” 
| consequence of this ,77~ & o 
wi be, that his headmost of? 
a a bdo 
shis will be forced to lee- -) 


wil by B, and compelled 

tomgage under disadvantageous circumstances ; and the 
dilvantage to F ‘ 

wibe much the Fig. 64. 


} 
| sai, whether he . 
4d veers aud re- B , a ‘Sg Cees 
sums ihimer—<— o-oo oro 
| potion, as at G, a, — 
g64, or stands 0 A 
onbfore the wind, 0 { 
asi, P, fig. 65. X 
ehave hither- Os + es 
pposed that 
thiwind has been 
fil in one point; Fig. 65. 
DU et us suppose it aS SS 
ift, et et us @ y=. — > Sa Re. 
re what will be g s Li 
ffect of such aB 
mstance on the gr 
(lines F and B. 0 j 
lethe fleets are Qj 
nie former posi- z a 
‘Fin line, and B 
ur divisions, B, B, B, A, steering east, with the wind 
at/orth, fig. 66, let the wind shift to the west. The only 
Fig. 66, 
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consequence of i 

this wal be, that nie ry 

F will be thrown = 

still farther to BL 

leeward, 4o, i f° OF yO pi 
greater disad- _... ...B..., et ‘)- a - ae 
vantage. Butlet ~ — omy i) ‘ 
the wind shiftto “= o m4 
east, so as to be 4 a ! ] 
ahead, as in figs. %6 Yo 

67 and 68; still, 0 ' 
if the admiral of y y 
B manages pro- ut 


perly, and care- ' 
fully watches the 


._ Motions of F, Fig. 68. 

this change will nq 
produce no ad- OP ¢ 
vantage to the ) ar» 
latter. For B p y 
has nothing to () ( 
do but veer as ¢ 
the wind comes _ ee 

round, so as to” =" 0 ‘ 
bring his ships gs & ) “ft 
to windward of #4 ag ) ( 
the three stern- : ) seals 


most ships of F, 
and to leeward of the rest of his line, so as to cut off the 
three sternmost ships. 

If the wind should be supposed to veer from point to 
point all round the compass, so that the fleet F, maintain- 
ing the weather-gage of B, shall make a circuit round B to 
leeward; still, if B act cautiously, F will lose the three threat- 
ened ships. 

Lastly, suppose the wind should instantly shift to a point 
opposite to what it was at the commencement of the attack, 
as from north to south. Before it can be ascertained 
whether such a change will be to the advantage or disad- 
vantage of F, the relative situations of the two fleets must 
be considered. Suppose that the van and centre be sepa- 
rated at some distance from his rear, and that in conse- 
quence this fleet shall have taken such a position as is shown 
at fig. 69. Though in this case he will have got to wind- 
ward, his three , 
ships can never Fig. 69. 
be regained or Sq, 
preserved from 
the attack of B. 
The most favour- 
able situation for @ 
F would be when 
the fleets were in 
the position de- 
noted by fig. 66, 
as then he could ; 
not only support his three ships with advantage, but even 
threaten and cut off a part of B’s detachment. In attempt- 
ing this, however, he incurs the risk of coming to a close 
engagement, which we have supposed him to be sedulously 


avoiding. 
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Besides this method of attack from the windward by de- From the 
tachments from the main fleet, Mr Clerk shows how aleeward. 


successful attack may be made by a fleet to leeward, by its 
breaking the enemy’s line, and this either near the rear, 
near the centre, or not far from the van, of which cases the 
two former will be most likely to prove successful. The 
enemy’s line can only be cut when the two hostile fleets 
veer on opposite tacks. The most simple method of ef- 
fecting this is for the van ship of the attacking squadron, 


instead of ranging parallel to that of the enemy, ry to lee- 
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Warankui ward of him, to pass through the first interval that offers, 
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followed by the rest of the line, which is thus led across 
that of the enemy. In consequence of this manceuvre, the 


We Van of the leeward fleet will be to windward of the enemy’s 


rear, and thus the attacking squadron will have its line en- 
tire, while that of its adversary is divided. Again, the ships 


WARANKUL, or Warancou, an ancient city of 
Hindustan, in the province of Hyderabad, belonging to the 
nizam. Long. 79. 34. E. Lat. 17. 54. N. 

WARARSDIN, a portion of the Austrian province of 
Croatia, denominated a generality. It is on the frontier 
towards Turkey, and peopled with military colonists, the 
males of which are regimented, and held ready for service 
as one of the conditions of their possessing the land. It 
extends over 1470 square miles, and comprehends three 
small towns and 306 villages, with 108,500 inhabitants, 
two thirds of whom adhere to the Romish church, and the 
remainder mostly to the Greek. They are divided into 
two portions called regiments ; the head-quartcrs of one is 
at Ivanich, of the other at St George’s. Nearly two fifths 
of the surface are covered with woods, but the remainder is 
cultivated, and produces more provender than is consumed. 
It yields moderate crops of corn, tolerable wine, some silk, 
and abundance of cattle. The climate is mild, and the 
district is watered by the Drave and its numerous tributary 
streams. Therc are no manufactnres, but these are 


ut- 
chased with the surplus of the products of the soil. The 
principal town, Ivanich, has only 650 inhabitants. Long. 


16. 25. 5. E. Lat. 45, 42.9. N. 

WARBURTON, Wit, a learned and distinguished 
writer, descended from an ancient family in Cheshire, 
was the eldest son of George Warburton, an attorney 
at Newark in the county of Nottingham, and was born 
on the 24th of December 1698. Hc was first sent to 
school there under a Mr Twells, but had the chief part of 
his education at Okeham in Rutlandshire, where he conti- 
nued till the beginning of the year 1714. He then re- 
turned to his native town, and for a short time was under 
the care of his cousin William Warburton, who had recently 
been appointed head master of Newark school. Being des- 
tined for the profession which had been followed by his 
father and grandfather, he was placed as a clerk to Mr Kirke, 
an attorney of East Markham in Nottinghamshire, with whom 
he continued till April 1719, when he was qualified to en- 
gage in business on his own account. Having been ad- 
mitted as an attorney of one of the courts at Westminster, 
he settled at Newark, where he continued to practise 
for some years. His father had died about the year 1706, 
leaving a widow and five children. Warburton’s success 
as a country attorney does not appear to have been very 
considerable, but he was destined to reach an eminent 
station in another profession. 

He had always expressed a strong inclination to take 
orders; and the love of letters, which tended to retard 
rather than forward his progress in the profession chosen 
for him by his friends, growing every day stronger in him, 
it was deemed expedient to give way to that inclination. 
He therefore devoted himself to the studies necessary to 
fit him for the church, and at length in 1723 he was or- 
dained deacon, and priest in 1727. In 1728he was present- 
ed by Sir Robert Sutton to the rectory of Brand-Brough- 
ton, in the diocese of Lincoln, where he spent the ercater 
part of his life, and composed all the great works which 
will carry his fame down to posterity. During the same 
year he was put upon the king’s list of Masters of Arts, 
created on his majesty’s visit to the university of Cam- 
bridge. He had already published some juvenile perform- 
ances, which displayed genius and reading, and attracted 


_ed of these defences, as well as of their author, will be best 
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of the rear division, having their progress obstr 
probably crowd on each other, get into confusi 
driven to leeward. We cannot detail the 
nientioned by Mr Clerk; but for these, 
luable suggestions on the subject, 
known and ingenious Essay on 
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considerable notice ; but it was not till the year 1736 that 
he may be said to have emerged from the obscurity of g 
private life into the notice of the world. The first publi 
cation which rendered him famous now appeared, under 
the title of “ The Alliance between Church and State; 
or, the Necessity and Equity of an Established Religion 
and a Test Law ; demonstrated from the Essence and End 
of Civil Society, upon the fundamental Principles of the 
Law of Nature and Nations.” 
At the close of the Alliance was announced the scheme 
of the Divine Legation of Moses, in which he had then 
made considerable progress. The first volume of this 
work was published in Jannary 1737-8, under the title of 
“ The Divine Legation of Moses demonstrated on he 
Principles of a religious Deist, from the Omission of e 
Doctrine of a future State of Rewards and Punishments in 
the Jewish Dispensation, in six books.” The arrogance of 
the author was at Icast equal to his learning ; and this 
work, as he afterwards observcd, was fallen upon in so out- 
rageous and brutal a manner as had been scarcely pardon: 
able had it been “ The Divine Legation of Mahomet” 
It produced several answers, and so much abuse from the 
authors of “ The Weekly Miscellany,” that in less than 
two months he was constrained to defend nied in“ A 
Vindication of the Author of the Divine Legation of 
Moses, from the Aspersions of the Country Clergyman’ 
Letter in the Weekly Miscellany of February 24, 1737-8 
His extraordinary merit had attracted the notice of th 
heir-apparent to the crown, in whose immediate service 
we find him in June 1738, when he published “ Fait 
working by Charity to Christian Edification, a Sermon, 
preached at the last Episcopal Visitation for Confirmation 
in the Diocese of Lincoln; with a Preface, showing he 
Reason of its Publication ; and a Postseript, occasioned bi 
some Letters lately published in the Weekly Miscellan 
by William Warburton, M. A. Chaplain to his Royal High- 
ness the Prince of Wales.” 
The “ Essay on Man” had now been published some 
years; and it has sometimes been supposed that the 
author had, in the composition of it, adopted the philoso- 
phy of Lord Bolingbrokc, whom on this occasion he hat 
followed as his guide, without understanding the tendenc} 
of his principles. In 1738, M. de Crousaz wrote some te 
marks on it, aecusing the author of Spinozaism and 
ralism ; which falling into Warburton’s hands, he publ 
ed a defence of the first epistle, and soon afterwards of th 
remaining three, in seven letters; of which six were print: 
ed in 1739, and the seventh in 1740, under the title 0 
“ A Vindication of Mr Pope’s Essay on Man, by the autho 
of the Divine Legaticn.” ‘The opinion which Pope concel 


scen in his letters. In consequence, a firm friendship "3 
established between them, which continued with undim 
nished fervour until the death of Pope; who, during 4 
remainder of his life, paid a deference and respect wad 
friend’s judgment and abilities, which will be considtt 
by many as almost bordering on servility. vched 

Towards the end of the year 1739, Warburton publis | 
a new and improved edition of the first volume of a 
vine Legation; and in 1741 appeared the secon en 
which completed the argument, though not Me ; 
of that work ; “ a work,” says Bishop Hurd, “in al 
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ofche most transcendant merit, whether we consider the 
ia ntion or the execution. _A plain simple argument, yet 
 neectly new, proving the divinity of the Mosaic law, and 
Jang a sure foundation for the support of Christianity, is 
the drawn out to great length by a chain of Teasoning so 
eleantly connected, that the reader is carried along it 
wi ease and pleasure ; while the matter presented to him 
is striking for its own importance, so embellished by a 
livy fancy, and illustrated from all quarters by exquisite 
Jesiing and the most ingenious disquisition, that in the 
whle compass of modern or ancient theology there is no- 
th equal or similar to this extraordinary performance.” 
his is the panegyric of a man reflecting with tender- 
ne on the memory of his friend and benefactor ; but it 
apoaches much nearer to the truth than the censures of 
the cabalistic critics who, fastening upon some weak 
| paof the Divine Legation, or perhaps never having looked 
| jn: it, have ridiculously contended that the author was far 
| fre: being cminent as a scholar, and that his work is ini- 
| mil to the causc of Christianity. Putting partiality 
| asl2, therc is in the Divine Legation of Moses abundant 
| evence of the malignant folly of this charge, as no man 
caread and understand that work without being convinced 
the its author was a Christian, not only sincere, but zealous; 
th he was what Johnson calls him, “a man of vigorous 
|) faclties, of a mind fervent and vchement, supplied, by un- 
lir-ed and incessant inquiry, with a wonderful extent and 
ty of knowledge, which had neither depressed his imagi- 
n nor clouded his perspicacity ; and that to every work, 
at, this work in particular, he brought a memory fill 
fraght, with a fancy fertile of original combinations, cx- 
erig at once the powers of the scholar, the reasoner, and 
thwit” But we think it must be acknowledged, that 
lijearning was too multifarious to be always exact, and 
hiinquiries too eagerly pushed to be always cautious. 
) the summer of 1741, Pope and Warburton, in a coun- 
“ramble, took Oxford in their way. The university was 
rally pleased at the arrival of two such strangers, and 
sened desirous of enrolling their names among their gra- 
s The degree of D. D. was intended for the divine, 
avthat of LL.D. for the poet: but intrigue and envy 
fated this scheme; and the university lost the honour 
oljecorating at the samc time the two greatest geniuses 
ofthe age, by the fault of one or two of its members. 
Pye retired with some indignation to Twickenham, where 
heonsoled himself and his friend with this sarcastic reflcc- 
it: “ We shall take our degree together in fame, what- 
ew we do at the university.” 
the friendship of this eminent poet was of service to 
Wyburton in more respects than that of increasing his 
fw. He introduced and warmly recommended him to 
mt of his friends, and among others to Mr Murray, after- 
wils earl of Mansfield, and Ralph Allen, Esq. of Prior 
x. In consequence of this introduction, we find War- 
bion at Bath in 1742. There he printed a sermon which 
he been preached at the Abbey-church on the 24th of 
Ober, for the benefit of Mr Allen’s favourite charity, 
General Hospital or Infirmary. During this year also 
h minted a Dissertation on the Origin of books of Chivalry, 
tthe end of Jarvis’s preface to a translation of Don 
Nxote ; of which Pope tells him he-had not got over two 
Pgraphs before he cried out, Aut Erasmus, aut Dia- 
OG s, 
11742, Warburton published “A Critical and Philoso- 
P\al Commentary on Mr Pope’s Essay on Man, in which 
Mntained a Vindication of the said Essay from the Mis- 
®esentation of M. de Resnel, the French Translator, and 
oh de Crousaz, Professor of Philosophy and Mathema- 
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tics in the Academy of Lausanne, the Commentator.” It Warbur- 


was at this period, when he had the entire confidence of 


ton. 


Pope, that he advised him to complete the Dunciad, by : 


changing the hero, and adding to it a fourth book. This was 
accordingly executed in 1742, and the poem was published 
early in 1743, with notes by Warburton; who, in conse- 
quence of it, received his share of the abuse which Cibber 
liberally bestowed on both Pope and his annotator. In the 
latter end of the same year he published complete editions 
of “ The Essay on Man,” and “ The Essay on Criticism ;” 
and from the specimen which he there exhibited of his 
abilities, it may be presumed Pope determined to commit 
to Warburton’s care the publication of those works which 
he should leave. At Pope’s desire, he about this time 
revised and corrected the “ Essay on Homer,” as it now 
stands in the last edition of that translation. 

The publication of the Dunciad was the last service 
which our author rendered Pope in his lifetime. After a 
lingering and tedious illness, the event of which had been 
long foreseen, this great poet died on the 30th of May 
1744; and by his will, dated the 12th of the preceding 
December, bequeathed to Warburton one half of his library, 
and the property of all such of his works already printed as 
he had not otherwise disposed of or alienated, and all the 
profits which should arise from any edition to be printed 
after his death: but at the same time directed that they 
should be published without any future alterations. 

In 1744, Warburton turned his attention to the several 
attacks which had been made on the Divine Legation, 
and defended himself in a manner which, if it did not 
prove him to be possessed of much humility or diffidence, 
at least demonstrated that he knew how to wield the 
weapons of controversy with the hand of a master. His 
first defence now appeared, under the title of “ Remarks 
on several occasional Reflections, in answer to the Reverend 
Dr Middleton, Dr Pococke, the Master of the Charter- 
house, Dr Richard Grey, and others; serving to explain 
and justify divers Passages in the Divine Legation, object- 
ed to by those learned Writers. To which is added, a 
general Review of the Argument of the Divine Legation, 
as far as it is yet advanced ; wherein is considered the Re- 
lation the several Parts bear to each other and the whole. 
Yogether with an. Appendix, in Answer to a late Pamphlet 
entitled An Examination of Mr W ’s second Pro- 
position.” This was followed next year by “ Remarks on 
several occasional Reflections, in Answer to the Reverend 
Doctors Stebbing and Sykes ; serving to explain and justi- 
fy the two Dissertations in the Divine Legation, concerning 
the command to Abraham to offer up his Son, and the Na- 
ture of the Jewish Theocracy, objected to by these learned 
Writers. Part IY. and last.” Both these answers are 
couched in those high terms of confident superiority which 
marked almost every performance that fell from his pen 
during the remainder of his life. 

On the 5th of September 1745, the friendship between 
him and Mr Allen was more closely cemented by his mar- 
riage with Miss Tucker. At that important crisis he 
preached and published three seasonable sermons: 1. “ A 
faithful Portrait of Popery, by which it is seen to be the 
Reverse of Christianity, as it is the Destruction of Morality, 
Picty, and Civil Liberty. Preached at St James's, West- 
minster, October 1745.” 2. “ A Sermon occasioned by the 
present unnatural Rebellion, &c. Preached in Mr Allen’s 
chapel at Prior Park, near Bath, November 1745.” 3. 
« The Nature of National Offcnces truly stated. Preached 
on the Gencral Fast-day, December 18, 1745-6.” On 
account of the last of these sermons, he was again involved 
in a controversy with his former antagonist Dr Stebbing, 


en 
1 YJurd’s Life of Warburton, prefixed to his Works. 
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Warbur- which occasioned “ An Apologetical Dedication to the 


ton. 


Reverend Dr Henry Stebbing, in Answer to his Censure 
and Misrepresentations of the Sermon preached on the Ge- 
neral Fast,” &c. 

Notwithstanding his great connections, his acknowledg- 
ed abilities, and his established reputation, a reputation 
founded on the durable basis of learning, and upheld by 
the decent and attentive performance of every duty inci- 
dent to his station, we do not find that he received any ad- 
dition to the preferment given him in 1728 by Sir Robert 
Sutton (except the chaplainship to the prince of Wales), 
until April 1746, when he was unanimously called by the 
Society of Lincoln’s Inn to be their preacher. In Novem- 
ber he published “ A Sermon preached on the Thanks- 
giving appointed to be observed the 9th of October, for the 
Suppression of the late unnatural Rebellion.” In 1747 ap- 
peared his edition of Shakspcare and his Preface to Cla- 
rissa; and in the same year he published, 1. “ A Letter 
from an Author to a Member of Parliament concerning Li- 
terary Property.” 2. “ Preface to Mrs Cockburn’s Re- 
marks upon the Principles and Reasonings of Dr Ruther- 
forth’s Essay on the Nature and Obligations of Virtue, 
&c.” 3. “ Preface to a Critical Inquiry into the Opinions 
and Practice of the ancient Philosophers, concerning the 
Nature of a Future State, and their Method of teaching 
by double Doctrine,” (by Mr Towne) 1747, second edi- 
tion. 

“In 1749,” says Bishop Hurd, “a very extraordinary 
attack was made on the moral character of Mr Pope, from 
a quarter where it could be least expected. An insignifi- 
cant pamphlet, under the name of A Patriot King, was that 
year published by Lord Bolingbroke, or by his direction, 
with a preface to it, reflecting highly on Mr Pope’s honour. 
The provocation was simply this: the manuscript of that 
trivial declamation had been intrusted to the care of Mr 
Pope, with the charge (as it was pretended) that only a 
certain number of copies should be printed. Mr Pope, in 
his excessive admiration of his guide, philosopher, and 
friend, took that opportunity, for fear so invaluable a trea- 
sure of patriot cloquence should be lost to the public, to ex- 
ceed his commission, and to run off more copies, which 
were found, after his death, in the printer’s warehouse. 
This charge, however frivolous, was aggravated beyond 
measure, and, notwithstanding the proofs which Lord Bo- 
Iingbroke had received of Pope’s devotion to him, enven- 
onied with the utmost malignity. Mr Warburton thought 
it became him to vindicate his deceased friend ; and he did 
it so effectually, as not only to silence his accuser, but to 
cover him with confusion.” 

About this time the publication of Dr Middleton’s In- 
quiry concerning the Miraculous Powers of the Christian 
Church, gave rise to a controversy, which was managed 
with grcat warmth and asperity on both sides, and not much 
to the credit of either party. On this occasion Warburton 
published in 1750 an able performance, written with a 
degree of candour and temper which, it is to be lamented, 
he did not always exercise. The title of it is “ Julian; 
or a Discourse concerning the Earthquake and fiery Erup- 
tion which defeated that Emperor’s attempt to rebuild the 
Temple at Jerusalem.” A second edition of this discourse, 
with additions, appeared in 1751. During this year, he 
gave the public his edition of Mr Pope’s Works, with notes, 
in nine volumes 8vo; and in the same year he printed “ An 
Answer to a Letter to Dr Middleton, inserted in a Pam- 
phlet entitled The Argument of the Divine Legation fairly 
stated,” &c.; and “ An Account of the Prophecies of Arise 
Evans, the Welsh Prophet in the last century,” annexcd 
to the first volume of Dr Jortin’s Remarks on Ecclesiasti- 
cal History 

In 1752, Warburton published the first volume of a 
course of Sermons, preached at Lincoln’s Inn, entitled 


“The Principles of Natural and Revealed Religion o 
: : b j Ca. 
sionally opened and explained ;” and this was two Years after. 
wards followed by a second. After the public had fe 
some time promised, it may, from the alarm which a ' 
taken, be almost said threatened with, the appearance 
Lord Bolingbroke’s Works, they were about this t : 
printed. The known abilities and infidelity of this noble. | 
man had created apprehensions in the minds of many . 
ple, of the pernicious effects of his doctrines; and nti | 
but the appearance of his whole force could haye convinced 
his friends how little was to be dreaded from arguments | 
against religion so weakly supported. Many answers were | 
soon published, but none with more acuteness, solidity, ni | 
sprightliness, than “ A View of Lord Bolingbroke’s Philo. 
sophy, in two Letters to a Friend.” The third and fourth 
letters were published in 1755, with another edition of the 
two former ; and in the same year a smaller edition of the | 
whole; which, though it came into the world Without a 
name, was universally ascribed to Warburton, and was of. 
terwards publicly owned by him. To some copies of this | 
is prefixed an excellent complimentary epistle from the pree 
sident Montesquieu, dated May 26, 1745. | 

At this advanced period of his life, that preferment which | 
his abilities might have claimed, and which had hitherto | 
been withheld, seemed to be approaching towards him. In | 
September 1754, he was appointed one of his majesty’s | 
chaplains in ordinary; and in the next year was presented | 
to a prebend in the cathedral of Durham. About thistime | 
the degree of D. D. was conferred on him by Dr Herring, | 
archbishop of Canterbury. A new impression of the | 
Divine Legation being now called for, he printed a fourth | 
edition of the first part of it, corrected and enlarged, divid- | 
ed into two volumes, with a dedication to the earl of Hard. | 
wicke. During the same year appeared “A Sermon | 
preached before his Grace Charles Duke of Marlborough, | 
President, and the Governors of the Hospital for the Small- | 
pox and for Inoculation, at the Parish-church of St An- | 
drew, Holborn, April the 24th, 1755.” And in 1756 he | 
published “ Natural and Civil Events the Instruments of 
God’s Moral Government; a Sermon preachcd on the last 
public Fast-day, at Lincoln’s Inn Chapel.” 

In 1757, Dr Warburton meeting with Mr Hume's tract | 
entitled “ The Natural History of Religion,” filled the mar- | 
gin of the book, as well as some interlcaved slips of paper, 
with many scvere and shrewd remarks on the infidelity and 
naturalism of the author. These he put into the hands of 
his friend Dr Hurd, who, making a few alterations of the 
style, added a short introduction and conclusion, and pub- 
lished them in a pamphlet, entitled “ Remarks on Mr Da 
vid Hume’s Natural History of Religion, by a Gentleman | 
of Cambridge, in a Letter to the Reverend Dr Warbur- } 
ton.” This fierce attack upon Mr Hume gave him $0 much 
offence that he thought proper to vent his indignation on 
the supposed author in the posthumous discourse which he 
called his £efe ; and thus to do greater honour to Dr Hurd | 
than to any other of his numerous antagonists. 

Towards the end of the year 1757, Dr Warburton was | 
promoted to the deanery of Bristol ; and in the beginning 
of the year 1760, he was, through Mr Allen’s interest with 
Mr Pitt, afterwards earl of Chatham, advanced to the | 
bishopric of Gloucester. That great minister is known to | 
have declared, “ that nothing of a private nature since he | 
had been in office had given him so much pleasure as | 
bringing our author on the bench.” There was gah 
another minister who dreaded his promotion, and thoug | 
he saw a second Atterbury in the new bishop of Gloucestels 
but Warburton, says Bishop Hurd, had neither talents ey 
inclination for parliamentary intrigue or parliamentary 
quence: he had other instruments of fame in his hands, 4 
was infinitely above the vanity of being caught 

With the fine notion of a busy man. 
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fe was consecrated on the 20th of January 1760, and 
or he 30th of the same month preached before the House 
o(uords. In the next year he printed “ A Rational Ac- 
coat of the Nature and End of the Sacrament of the Lord’s 
Super.” In 1762 he published “The Doetrine of Grace ; 
orne Office and Operations of the Holy Spirit vindicated 
fri the Insults of Infidelity and the Abuses of Fanati- 
cia,” 2 vols. 12mo ; and in the succeeding year drew up- 
oraimself much illiberal abuse from some writers of the 
peilar party, on occasion of his complaint in the House of 
Lids, on the 15th of November 1763, against Mr Wilkes, 
fgoutting his name to certain notes on the infamous “ Es- 
saon Woman.” 

1 1765 he published a new edition of the second part of 
th Divine Legation, in three volumes; and asit had now 
| reived his last hand, he presented it to his great friend 
Lid Mansfield, in a dedication which deserves to be read. 
Jt as the appendix to this edition which produced the well- 
| kewn controversy betwcen him and Dr Lowth, which we 
| né2 noticed elsewhere as doing no great honour, by the 
e in which it was conducted, to either party. In the 
| nét year he gave a new and much improved edition of the 
nee between Church and State. This was followed, 
| in 767, by a third volume of Sermons, to which is added, 
| hiirst triennial Charge to the Clergy of the Diocese of 

ucester; which may be safely pronounced one of the 

t valuable discourses of the kind that is to be found in 
st or any other language. With this publication he 
ched his literary course; except that he made an effort 
rds publishing, and actually printed, the ninth and last 
| bik of the Divine Legation. This book, with one or two 
| o¢isional sermons, and some valuable directions for the 
stly of theology, has been given to the world in the 
indid edition of his works by his friend and biographer 
tl'late bishop of Worcester. That prelate confesses that 
tli ninth book of the Divine Legation displays little of 
* vigour of mind and fertility of invention which appear 
‘s¢ionspicuous in the former volumes ; but he adds, perhaps 
, that under all the disadvantages with which it pa- 
Py itis the noblest effort which has hitherto been made 
terive a rationale of Christianity. 
hile the bishop of Gloucester was thus exerting his 
lg strength in the cause of religion, he projected a method 
bwhich he hoped to render it effectual service after his 
dith. He transferred L.500 in trust to Lord Mansfield, 
Eardley Wilmot, and Mr Charles Yorke, to found a 
lenre, in the form of a course of sermons, to prove the 

h of revealed religion in general, and of the Christian 
inarticular, from the completion of the prophecics in the 

and New Testament, which relate to the Christian 
eirch, especially to the apostasy of Papal Rome. 
jt isa melancholy reflection, that a life spent in the con- 
sit pursuit of knowledge frequently terminates in the loss 
(hose powers, the cultivation and improvement of which 
a) attended to with too strict and unabated a degree of 
aur. This was the casc with Dr Warburton; and it 
sens probable that the decline of intellectual vigour was 
afravated by the loss of his only son, a promising young 
thi, who died of a consumption but a short time before 
tl bishop, who himself closcd his career on the 7th of June 
19. In August 1781 his widow married John Stafford 
Sith, B.D., who had been his chaplain, and who in her 
Tit became owner of Prior Park. At ber expense, and 
wler the superintendence of Bishop Hurd, a collective 
ion of Warburton’s Works was published in 1788 in 
Sen vols. 4to. In 1794 he added “ A Discourse by way of 
ef cral Prefaee to the quarto Edition of Bishop Warburton’s 
parks, containing some Account of the Life, Writings, 
" Character of the Author.” ‘This biographical work is 
ile to many objections. It is not only meagre and un- 
Sisfactory in many of its details, but is deeply tinctured 
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with the narrow prejudices and cool malignity of the writer. Ward 


He left for publieation, after his own death, “ Letters from 


ll 
a late eminent Prelate to onc of his Friends.” This collec- V@tdrobe- 


tion has no tendency to increase our reverence for either 


Warburton or Hurd. Here we must not entirely overlook 
the singular publication of Dr Parr, entitled “ Tracts by 
Warburton and a Warburtonian, not admitted into the re- 
spective collections of their Works.” Lond. 1789, 8vo. 

WARD is variously used in our old books. A ward in 
London is a district or division of the city, committed to 
the special charge of one of the aldermen; and in London 
there are twenty-six wards, according to the number of the 
mayor and aldermen, of which every one has his ward for 
his proper guard and jurisdiction. A forest is divided into 
wards ; and a prison is called a ward. Lastly, the heir of 
the king’s tenant, that held in capite, was termed a ward 
during his nonage ; but this wardship is taken away by the 
statute 12 Car. II. c. 24. 

Warp, Seth, an English prelate, chiefly distinguished 
for his knowledge in mathematics and astronomy, was born 
at Buntingford in Hertfordshire; and his biographer Dr 
Pope places his birth in the year 1618. He was admitted 
of Sidney College, Cambridge, where he applied with great 
vigour to his studies, particularly to the mathematics, and 
was chosen fellow of his college. He was much involved 
in the consequences of the civil war, but he was more for- 
tunate than many of his brethren. He was appointed Sa- 
vilian professor of astronomy at Oxford; and here in 1654 
he took the degree of D.D. In 1659 he was chosen presi- 
dent of Trinity College; but being disqualificd for the of- 


fice, he was obliged to resign it at the Restoration. In 
1661 he became dean, and in 1662 bishop, of Exeter. In 


1667 he was translated to Salisbury ; and in 1671 was madc 
chancellor of the order of the Garter. He was the first Pro- 
testant bishop that enjoyed that honour, and he procured 
it to be annexed to the see of Salisbury. Bishop Ward was 
one of those unhappy persons who have had the misfortune 
to survive their senses, which happened in consequence of 
afever ill cured. He lived to the Revolution without know- 
ing any thing of the matter, and died at Knightsbridge on 
the 6th of January 1689. He had rendered himself odious 
by the severities which he exercised against the non-confor- 
mists. He published various works on theology, philoso- 
phy, mathematics, and astronomy. 

WARDEN, or Guarptan, one who has the charge or 
keeping of any person, or thing, by office. Such is the 
warden of the Fleet, the keeper of the Fleet prison, who 
has the charge of the prisoners there, espeeially such as are 
committed from the court of chancery for contempt. 

WARDROBE, a closet or little room adjoining to a 
bedchamber, serving to dispose and keep a person’s apparel 
in ; or for a servant to lodge in, to be at hand to wait, &c. 

WaRDROBE, in a prince’s court, is an apartment wherein 
his robes, wearing apparel, and other necessaries, are pre- 
served under the care and direction of proper officers. In 
Britain, the Master or Keeper of the Great Wardrobe was 
an officer of great antiquity and dignity. High privileges 
and immunities were conferred on him by King Henry VI. 
which were confirmed by his successors ; and King James 
I. not only enlarged them, but ordained that this office 
should be a corporation or body politic for ever. It was 
the duty of this office to provide robes for the coronations, 
marriages, and funerals of the royal family ; to furnish the 
court with hangings, cloths of state, carpets, beds, and other 
necessaries; to furnish houses for ambassadors at their first 
arrival; cloths of state, and other furniture, for the lord 
licutenant of Ireland, and all his majesty’s ambassadors 
abroad ; to provide all robes for foreign knights of the gar- 
ter, robes for the knights of the garter at home ; robes and 
all other furniture for the officers of the garter; coats for 
kings, heralds, and pursuivants at arms ; robes for the lords 
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Wardship of the treasury, and chancellor of the exchequer, &c.; livery 
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for the lord chamberlain, grooms of his majesty’s privy cham- 


~©,, ber, officer of his majesty’s robes ; for the two chief justices, 
for all the barons of the exchequer, and several officers of | 


these courts ; all liveries for his majesty’s servants, as yeo- 
men of the guard, and wardens of the Tower, trumpeters, 
kettle-drummers, and fifers ; the messengers, and all belong- 
ing to the stables, as coachmen, footmen, littermen, posti- 
lions, and grooms, &c.; all the king’s coaches, chariots, 
harnesses, saddles, bits, bridles, &c.; the king’s watermen, 
game-keepers, &c.; also furniture for the royal yachts, and 
all rich embroidered tilts, and other furniture, for the barges. 
Besides the master or keeper of the wardrobe, who had a 
salary of L..2000, there were his deputy ,who had L.150, and 
a comptroller and a patent clerk, each of whom had a salary 
of 1.300 ; besides many other inferior officers and scr- 
vants, who were all sworn servants to the king. There was 
likewise a removing wardrobe, which had its own set of offi- 
cers, and standing wardrobe-keepers at St James’s, Windsor 
Castle, Hampton Court, Kensington, and Somerset House ; 
but the whole of the wardrobe establishment was abolished 
by act of parliament in 1782, and the duty of it in future 
was to be done by the lord chamberlain. 

WARDSHIP, in chivalry, one of the incidents of tenure 
by knight-service. See Frupau System. 

WARE, a market-town of the county of Hertford, in the 
hundred of Braughin, twenty-one miles from London. It 
stands on the river Lea, which is navigable to the metropo- 
lis, and by which much malt, the principal commodity of 
the place, is conveyed to the great porter breweries and dis- 
tilleries in London. It is a well-built town, and consists 
of one long street, with several minor ones intersecting it. 
The church is an ancient and noble structure. Near to it is 
the spring by which the new river is mainly supplied. Ware 
has a good market on Tuesday, and two yearly fairs. The 
population amounted in 1821 to 3844, and in 1831 to 4214. 

WAREHAM, a market-town of the county of Dorset, 
in the hundred of Winfrith and division of Blandford, 112 
miles from London. It is situated on an eminence between 
the mouth of the rivers Frome and Piddle, and consists of 
four principal and several minor strects. The river Frome is 
navigable up to the bridge for small craft from Poole. This 
was formerly a place of more importance, having once seven- 
teen churches, now reduced to three, one only of which is 
used. There are however several dissenting places of wor- 
ship. It was once fortified, and some remains of the works 
are still visible. It has very little trade. The market is on 
Saturday. It returns, with the parishes of Corfe Castle and 
Bere Regis, one member to parliament. The population of 
Wareham amounted in 1821 to 1939, and in 1831 to 2325. 

WARKWORTH, a town of the county of Northum- 
berland, in the ward of Morpeth. It stands on the river 
Coquet, 308 miles from London. It consists of three 
streets, in which arc good houses. It is remarkable for 
the extensive ruins of the castle of its name, belonging to 
the duke of Northumberland, with its park and hermitage. 
The market has declined. The population amounted in 
1821 to 591, and in 1881 to 639. 

WARMING. Under the article Stove, the different 
means of heating apartments, both directly by stoves, and 
also by throwing in a supply of warm air, have been already 
noticed ; and under the article Srzam, the means of using 
it as a source of heat for warming buildings and fluids, and 
also for drying articles, have been fully described. There 
is still another method of warming to which we have to 
advert ; we mean by water. In considering the subject of 
heat, its communication from one object to another, and the 
mode by which it is conveyed through fluids, have been fully 
discussed ; but before proceeding to describe the process of 
warming by water, it may be proper to allude to the circum- 
stances accompanying the distribution of heat in this way. 
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When heat is applied to the end of a bar of jrop, ii hae 
from particle to particle, and the whole of the bar would ; p 
this way become warm, were it not for the operation in’ 
other causes. But the process of heating a fluid js Y 
ferent. When heat is applied to the bottom of a vessel of 
water, the particles below, as they receive caloric, are ey. 
panded, become specifically lighter, and ascend: cold _ 
ticles must therefore fall to supply their place, which 
their turn gain caloric and also rise ; and in this wa » by ic 
constant ascent of warm and descent of cold particles, the | 
whole of the fluid is heated. The communication of heat 1 
in this case is therefore not from particle to particle, as in 
solids, but by currents. 

If, instead ofa jar, an apparatus of the form fig. 1 be used, | 


Fig. 1. 


the currents will be established in a 6 when'it js heated, 
and water will be found to flow from one vessel to another, 
owing to a difference in the gravity of the water in the dif. 
ferent parts of the apparatus. Suppose at the commence. 
ment that the water is at 50°, and heat is applied to the 
bottom of a 6. Owing to the currents, the fluid in it becomes 
warm, and is therefore of less specific gravity than before, 
while that in ed continues cold, and is consequently not 
altered in gravity ; the pressure on e, occasioned by the 
column d ¢, is therefore greater than that on 8, occasioned 
by the columna 6. There is therefore a movement towards 
6 corresponding to the difference in gravity, and consequent | 
difference of pressure, on ¢ and on 6. As the water flows | 
along c 6 into a 6, there must be a flow along a d into cd, 
and this current in the circuit a d ¢ 6 will continue as longas |} 
there is any difference between the temperature of the water | 
ina banded. Now if ab have heat constantly applied to 
it, and ed be constantly parting with it by exposure toa 
colder atmosphere, there must be kept up a difference in } 
temperature, and thus the current will be continued ; and the 
heat which the water in a 6 receives will be given off dur 
ing the circulation of the fluid along the other parts of the | 
apparatus. Hence the mode of conveying heat generated | 
by combustion to distant parts, as through the rooms of a 
house. The method to be followed will obviously depend | 
on the construction of the building and the purposes for | 
which the heat is required. If the whole of the apartments — i 
to be warmed are on the same level, the apparatus Is very 

simple. At a convenient part of the building an open 
boiler is erected, and so situated that a fire can be kindl 

under it. From the upper part of the side of the boiler a 
tube, as ad in fig. 1, passes along the floor or near the 
floor, and is made to traverse on the same level to the dis 
tant parts, and again to return on the same level, and, alter 
making a turn downwards at any convenient part, to enter 
the side of the boiler near the bottom, as at 4, fig. 1. In 
this way the heat which the water in the boiler iwi 1 
from the fire is conveyed by the fluid travelling along | 
tubes, and in its passage is communicated to the osha 
ing atmosphere of the apartment. The more rapidly he 
heat is abstracted from the tubes, the greater will ci ; 
difference between the temperature of the water mm the vs w. 
and in the other parts of the apparatus; the more rapia the , 

fore will be the current, owing to the difference m aa 
and consequently the more abundant will be the supp'Y™ | 
heat to the apartment. j one, 

In the method now described, the boiler is an op? 


w ArR 


being placed on it to prevent loss of heat by eva- 
tion. The tube conveying the warm water cannot go 
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water from a to 2, and its descent from g to A, and its re- Warming. 
turn to the boiler, go on asin the other forms. At the —~— 


abve the level of the fluid in it, and hence this form of 
gparatus is restricted in its application. It is well adapted 
fc hot-houses, for churches, and buildings with all the 
ronson the same floor. When the apartments are situated 
of above another, such as in common dwelling-houses and 
jpnanufactories, the boiler must be a closed one, so that 
sh water may be transported to a greater height. Nume- 
ro} forms of apparatus have been recommended, and are 
ne in use for this purpose. Suppose that the boiler is 
sted in aroom on the lower part of the building, and that 
n only the apartments on the same level, but also those 
ave, are to be warmed ; all that is required is to carry a 
pi? from the upper part of the boiler through the different 
rons, and after traversing these, to make it enter near the 
joer part of the boiler, as in the apparatus already describ- 

hus a, fig. 2, being the boiler, the water in it, when 


\ 


( 
| heed will flow in the direc- 
| ty abedefgh, and again 
int the boiler atz. If we sup- 
the pipes to traverse dif- 
fet apartments, then each 
aj'tment will receive heat from 
thwater in its passage through 
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tyen the gravity of the water in 
‘different parts of the appara- 
tu the current must be more 
rad, and consequently the heat 
fii) the original source must be more quickly carried away. 
Tore is evidently a limit to this ; for when the height be- 
tes great, the pressure on the pipes is greatly increased, 
wich requires a corresponding strength in the materials, and 
cety in the junctures of the different parts of the appa- 
Not that there is any danger from the formation of 
h-pressure steam, so as to cause explosion ; but should the 
’s be faulty at any part, there would be an escape of hot 
ier, which, under the pressure given by the high column, 
wild rush out with great force. 

jy using the shut boilcr there is another advantage 
giied, namely, that of being able to carry the water down- 
wis, and again upwards, at any particular part where it 
+ be necessary, and, what is of still greater consequence, 
tconvey it toa level above the boiler. In constructing 
| aiipparatus for this purpose, it must be borne in mind, 
'; when the fluid has to rise after having descended, 
tl'e is always a tendency to a retrograde motion, owing 
the difference in pressure at different parts. Thus in 
stem of boiler and tubes, as in fig. 3, the ascent of the 
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same time, however, when the fluid flows from ¢ to d, as 
that in f e is colder, and consequently of greater gravity, 
than that in ¢ d, there is a tendency to cause a motion back 
again in the direction fede, and this will actually occur 
unless the descending force in gf be greater than that in 
Je. This is obtained by taking care to have the ascending 
pipe of sufficient height, and thus to cause a sufficient dif- 
ference in the temperature, and consequent gravity, of the 
water, in the pipe passing from the boiler, and that in the 
descending tube gf. Much must depend on the size of 
the pipes, and the heat to be given off by the water in its 
passage along them; for, as already stated, the greater the 
difference between the temperature of the fluid in the as- 
cending and descending tubes, the greater the difference in 
gravity, and consequently the more rapid the current. It 
has been found, that when the pipes are not to ascend after 
having descended, a sufficient current can in general be ob- 
tained when the exit from the boiler, as in fig. 1, is distant 
from the entrance to it about sixteen inches. When the pipe 
ascends after dipping, then the height to which the pipe 
ascending from the boiler must be carried should be in 
proportion to the descent and corresponding rise. Thus 
suppose, in fig. 3, the ascent from e to f is twelve inches, 
then the perpendicular height from 7, where the water re- 
turns to the boiler, to 6, ought to be twenty-eight, that is, 
sixteen inches greater than ef, or thereabouts ; because, as 
already stated, the other circumstanccs affecting the current 
will cause a difference in the requisite height of the tubes. 
By carrying the 
ascending tube to a 
considerable height, 
it thus affords the 
means of construct- 
ing an apparatus in 
which the ascent, 
after the pipe has 
dipt, may be much 
greater; and thus it 
is also that tle pipe 
may be carried be- 
low the level of the 
boiler itself. In 
causing water to 
flow in an apparatus 
similar to that of fig. 
4, a great deal of 
heat must be lost by 
the coil, owing to 
the great surface exposed; and the water will therefore 
become in it proportionally of great gravity compared to 
thatina &. At the same time, however, there is a tendency 
to a back-flow frome to d, and also in the lower part of the 
pipe 7 4, owing to the difference in temperature and gra- 
vity of the water in it and in kl. But if, owing to the great 
loss of heat from the coil, the gravity of the whole fluid in 
e fg i, be greater than that from & to 4, then the flow 
will be established and kept up as long as the abstraction 
of heat from the coil is continucd. It is evident, that by 
varying the form of an apparatus of this kind, water may 
be conveyed to the different parts of a building, though 
some of them are below the level of the boiler. 
yx Different forms of boilers are used when the water is 
confined in a closed apparatus. Much must depend on 
the situation and on the particular purpose to which the 
system of heating is to be applied ; and the same remarks 
are also applicable to the construction of the furnaces. 
When the boiler is a shut one, it is necessary to have a cis- 
tern to supply it with water, which must be placed above 
the highest part of the tubes. The most convenient place 
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Warming. for the entrance of the pipe from it, is immediately before 


the water returns to the boiler: it is therefore generally 
connected with the return pipe just before it pierces the 
boiler. 

‘It is well known that the expansion of iron by increase of 
temperature is considerable. The pipes must therefore’ be 
allowed free movement, so as to admit of expansion, other- 
wise they will give way. It is also necessary to have some 
contrivance for securing the escape of the air from the 
pipes, because, if left in, it impedes, nay sometimes prevents 
altogether, the current of the water ; and hence the neces- 
sity of having an opening in the highest part of the tube, 
by which not only the air in them, but also that disengaged 
from the water when heated, will be expelled. The part 
at which this aperture must be placed will depend entirely 
on the form of the apparatus. In some, one opening will 
be sufficient, but in others two or more will be required ; 
for though the air has a tendency to pass to the highest 
points, yet, from the difference in the levels, it may accu- 
mulate at different places. Thus, in fig. 4, it will be found 
at 6 and e, and hence at these points sniall tubes of a few 
inches in length, open at top, ought to be placed. 

In addition to the forms 
of apparatus now described, 
there is still another now 
much in use, called the 
High Pressure apparatus. 
It consists of a coil of tubes, 
fig. 5, a 6, about an inch 
external, and half an inch 
internal diameter, which is 
the part of the apparatus 
that is surrounded by the 
fire, and of course acts in- 
stead of the boiler. From 
the upper part of this the 
ascending tube 6 e pro- 
ceeds, and from it the 
others to the different parts 
of the building, and is then 
conveyed to the bottom of 
the coil at a, thus making 
a continued circuit. In 
this form of apparatus, al- 
lowance must be made for 
the expansion, not only of 
the tubes, but also for that 
of the water ; a larger pipe 
is therefore attached to the 
highest point, which is generally vertical, ase f. This tube 
being at first open, is employed for filling the apparatus ; 
the water being poured in till it rises a little way in it, as, 
for instance, to the dotted line 72, after which the aperture 
is secured by a cap and screw. Instead of filling the ap- 
paratus through the expansion tube, a small one is some- 
times attached to the highest part, as ” 0, after which the 
screw on it and on the safety-pipe are put on. By using 
this smaller tube, there is no risk of making the water too 
high, as it cannot rise above the dotted line z &. 

In an apparatus of this kind, due attention must be paid 
to the strength of the tubes ; because, as a strong heat is ap- 
plied to the coil to raise the water beyond 212, were the 
tubes not of sufficient strength, they would be burst by the 
tendency to form steam of high elastic force. Thus the 
temperature of the coil is sometimes 500, at which the 
pressure on the inside of the pipes is upwards of 1000 lb. 
on the square inch ; hence the necessity of having the 
pipes to be used proved to a pressure beyond this. Those 
employed are gencrally warranted to upwards of 2000 
Ibs. When an accident does occur, it is usually owing 
to the coil giving way, partly from its resisting force being 
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weakened by the high temperature ; partly from the 
tion of the water on the iron, by which its propert) a 
altered. Perle ity ) 

This high-pressure apparatus, though it has many advan. | 
tages over the othcr forms, has also some disadvan mF 
The water in the coil can be heated to a greater rs = 
than in a boiler, consequently more heat can be take 7 oe 
the fire and conveyed to the apartments; but this “fe 
o j P ’ ie 
generally allowed, is done at a comparatively Bteater cost | 

The system of heating by the transport of water ftp 
one place to another, as now described, has advantages | 
which it is supposed recommend it above all others It i 
well adapted for warming the air in large and extensive 
buildings, such as manufactories; and also for creati sat 
requisite degree of heat for particular purposes, as in a 
making, drying of gunpowder, and many others. As yet, i 
however, it remains to be proved whether it is equally a a 
nomical with the more easy method of throwing into the | 
apartment a large supply of air, moderately warmed, as ig | 
done by the means already described under the article | 
Stove. The apparatus itself is costly, and is more | 
troublesome to fit up. At the same time, however, it must | 
be admitted that a uniform temperature can be more easily | 
and more permanently maintained by it than when air or | 
steam is used as the heating medium, owing to the quan. | 
tity of heat in water being great compared to that in the 
others. When the watcr is once warmed, it retains its 
heat for a long time. When uniformity of temperature is 
a great desideratum, the water system has therefore its | 
advantages ; such as in hot-houses, where it is of the ut- | 
most importance that, after the temperature is once raised, | 
it should not be allowed again to sink, or to sink rapidly, | 
which may be the case when an irregularity occurs in the | 
fire of a hot-air or steam apparatus. With regard to the | 
expense, we may state, that the cost of erecting a high- | 
pressure apparatus used for heating a large wareroom | 
amounted to L.70. The furnace is placed ina room be- | 
low ; and from the coil the ascending tube proceedsdirectly | _ 
to the apartment above, and from it two tubes pass hori } 
zontally in different directions, and after traversing the 
room, return in the same direction, and join near where | 
they took their origin, and then descend to the coil. The 
apartment is ninety-four feet in length, twenty-five in 
breadth at one place and forty-four at another, and varies | 
in height at different places from fourteen to twenty-five | 
feet. The cubic contents are in all very nearly 50,000 feet. 
The door opens directly to the street. Small coal is used, 
at five shillings and sixpence per ton, which lasts for two | 
weeks, say for twelve days, at an expense therefore of 
about sixpence per day, by which the temperature is kept | 
easily at 57°. Though this is a trifling expense, yet It 8 
not less than would be required for a hot-air stove for the 
same apartment, while the original cost of the apparatuss | 
much greater. (D.H) | 

WARMINSTER, a markct-town of the county of : 
Wilts, in the hundred of its own name, ninety-seven mucs | 
from London and twenty-two from Salisbury. The ver } 
Willy runs through the town, and falls into the Avot 
Warminster has a market on Saturday, at which the great | 
est quantity of corn is sold of any place in the county: It 
has some employment in making fine cloths, but of late yeat® 
that trade has much diminished. It is considered one of the 
healthiest towns in England. There is a spacious p# 
church with a square lofty tower, and a chapel of ease, De 
sides several places of worship for dissenting sects. The ’ 
pulation amounted in 1821 to 5612, and in 1831 to 61 ' 

WARNAWIN, a circle of the Russian goveraaten 
Kostroma, extending in north latitude from 56° 48' 10°" 
33’, and in east longitude from 43° 59 to 46° 12. Itisa pom! 
and barren district, thinly inhabited, and scarcely yielding 
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ce: sufficient for its scanty population, many of whom seek 
erloyment and subsistence in other provinces. It has but 
on town, its capital, of the same name, on the river Bet- 
ly. It does not contain more than 750 inhabitants. It 
;506 miles from St Petersburg. Long. 44. 45. E. Lat. 
5420. Ne 

‘TARP, in the manufactures, a name for the threads, 
wither of silk, wool, linen, hemp, &c. that are extended 
lefthwise on the weaver’s loom ; and across which the 
wecman, by means of his shuttle, passes the threads of the 
wef, to form a cloth, ribband, fustian, or the like. 

Tarp, a small rope employed occasionally to remove a 
sh. from one place to another, in a port, road, or river. 
A.. hence, 

» Warp, is to change the situation of a ship, by pulling 
he rom one part of a harbour, &c. to some other, by means 
ofyarps, which are attached to buoys, to anchors sunk in 
th:bottom, or to certain stations upon the shorc, as posts, 
rvs, trees, &c. The ship is accordingly drawn forwards 
tolliose Stations, either by pulling on the warps by hand, 
ory the application of some purchase, as a tackle, wind- 
la; or capstern, upon her deek. When this operation is 
permed by the ship’s lesser anchors, these machines, to- 
oe er with their warps, are carried out in the boats alter- 
naly towards the place where the ship is endeavouring to 
are; so that when she is drawn up close to one anchor, 
thother is carried out to 2 competent distance beforc her, 
ar being sunk, serves to fix the other warp, by which she 
isurther advanced. Warping is generally used when the 
sa are unbent, or when they cannot be successfully em- 
pled, which may either arise from the unfavourable state 
ofie wind, the opposition of the tide, or the narrow limits 
ofae channel. 

JARKANT isa power and charge to a constable or 
otr officer to apprehend a person accused of any crime. 
Itiay be issued in extraordinary cases by the privy coun- 
cir secretaries of state ; but most commonly it is issued 
byustices of the peacc. 

JARKANTY, Warrantia, in Law, a promise, or co- 
“want by deed, made by thc bargainer for himself and his 
has, to warrant and secure the bargainee and his heirs, 
agnst all men, for enjoying the thing agreed on or granted 
byvcen them. 

ARREE, or Sawont WarreEk, an extensive district 
industan, in the province of Bejapoor, situated be- 
tven the sca and the western Ghaut Mountains, being 
fy miles in length and about twenty-five in breadth. It 
|) is)ocky and unproductive, and formerly the inhabitants 
We much addicted to piracy. In 1818 the British forces 
erred the country, and put an end to the government, 
aliving a pension to the ranny or female ruler. 

/ARREN isa franchise or place privileged by pre- 
seotion or grant from the king, for the keeping of beasts 
a}fowls of the warren, which are hares and concys, part- 
Ties, pheasants, and some add quails, woodcocks, and 
Whr-fowl, &c. These being fere nature, every one had 
a ‘tural right to kill as he could ; but upon the introduc- 
ti of the forest-laws at the Norman conquest, these ani- 
5 being looked upon as royal game, and the sole pro- 
Pty of our rude monarchs, this franchise of free-warren 
Wsinvented to protect them, by giving the grantee a sole 
ae power of killing such game, as far as his war- 
Te extended, on condition of his preventing other persons. 
Anan therefore that has the franchise of warren, is in 
te ty no more than a royal gamekecper ; but no man, not 
1 a lord of a manor, could by common law justify 
Ing On another’s soil, or even on his own, unless he had 
iberty of free-warren. This franchise is almost fallen 
disregard since the new statutes for preserving the 
» the name being now chiefly preserved in grounds 


are set apart for breeding hares and rabbits. 
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WARRINGTON, a large market and borough town Warring- 


of the county of Lancaster, in the hundred of West Derby. 
It is a place of great though doubtful antiquity. Its name 
is most obviously of Saxon 
guage signifying an armed or defended town. It is placed 
on the river Mersey, over which a bridge was erected in 
1496, by the first earl of Derby, to facilitate the pro- 
gress of King Henry VII. in the north of England. As 
the best passage ovcr the river, it was the scene of fre- 
quent conflicts during the civil war, and in the reign of 
CharlesI. In 1643 the town was twice taken by storm by 
the parliamentary forces. In 1648 the Scotish army made 
a stand here ;-General Lambert here repulsed the troops 
who accompanied Charles II. on his way to Worcester ; and 
in 1745 the centre arches of the bridge were broken down 
to impede the progress of the Highlanders under the Pre- 
tender. The old bridge having been frequently repaired, 
has been of late replaced by an elegant and convenient new 
erection. 

There was at one period an establishment for the edu- 
cation of one class of dissenters, which had men of cele- 
brity for tutors; among others Dr Priestley, Dr Enfield, Dr 
Aikin, and Gilbert Wakefield. It did not continue long, 
partly from insufficient funds, and partly from the difficulty 
of maintaining due discipline, so that it was dissolved about 
the year 1770, leaving no traces beyond an elegant poem 
by Mrs Barbauld, the daughter of Dr Aikin. There are 
three churches, one of which, dedicated to St Elphen or St 
Helen, is a handsome building of red freestone, probably 
of Saxon origin; and it contains some curious old monu- 
ments. Two ancient chapels remain, in one of which are 
some modern monuments of the Pattern family ; in the 
other the magnificent tomb of Sir Thomas Boteler and his 
lady: the former was murdered in his mansion at Bewsey 
Hall. There are places of worship for almost every sect of 
protestant dissenters, and a chapel for the Roman Catho- 
lics. ‘The schools are numerous, among which are pre- 
eminent the free-school founded and endowed in 1526 by 
the Botelcr family, and the blue-coat school, which is a 
flourishing institution, and richly endowed for the cducation 
of 150 boys and forty girls. There is also a great number 
of Sunday schools, with many other charitable institutions. 
Among the public buildings, the most prominent are the 
town-hall, the market, and the cloth-hall. There are, be- 
sides, assembly-rooms and a theatre. As the Mersey is na- 
vigable up to the bridge, it is an important auxiliary to the 
intercourse with Liverpool, and through that town to fo- 
reign countries. Warrington is a place of great manufac- 
turing industry. Cotton goods and sail-cloth arc largely 
made; as also pins, files, and glass. It likewise supplies 
large quantities of malt. It is a station on the railroad be- 
tween Birmingham and the towns of Liverpool and Man- 
chester, being distant from the former seventy-eight miles, 
and from the two latter twenty milcs. It is 173 miles from 
London. It hasa well-supplied market on Saturday, where 
much corn is sold. 

By the reform bill, Warrington has acquired the right of 
returning one member to the House of Commons; and it 
gives the title of earl, in addition to that of Stamford, to the 
Grey family. The population of the town amounted in 
1821 to 12,570, and in 1831 to 16,018; but the whole 
parish, which extends beyond the town, contained, in 1831, 
19,155 inhabitants. i 

WARRIOR, a town of Hindustan, in the Carnatic, 
thirty-cight miles north-east from Tanjore. Long. 79. 25. 
E. Lat. 11. 15. N. — 

WARSAW, the capital of the kingdom of Poland, is si- 
tuated on the left bank of the Vistula, in north lat. 52° 14’, 
and east long. 21° 2’, in the midst of a vast sandy plain. 
The city proper is il! built, with narrow dirty streets ; but 
the suburbs are fine and spacious, with wide, straight, and 
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At the close of 1885, the number of 


“~~” buildings or houses was 4298, of which 2968 were of stone, 


and 1330 of wood. The population at the same time 
amounted to 133,884, including 33,389 Jews. The royal 
palace is a vast structure; and, besides it, there is a great 
number of other fine palaces and public buildings, a ca- 
thedral dedicated to St John, and many other churches. 
Since the late revolution and re-subjugation of Poland, the 
Russian government has constructed a strong citadel at 
Warsaw, to overawe thie Poles. The city still contains a 
number of scientific and literary establishments; but the 
principal ones, namely, the university, re-opened so lately 
as 1818, and the Royal Society of the Friends of Science, 
have been suppressed. Before the revolution, no other 
city in eastern Europe issued so great a number of perio- 
dical publications, in proportion to the amount of popula- 
tion ; it was, besides, the centre of the industry and the com- 
merce of the kingdom. The trade has again revived; and, 
in 1835, the principal articles manufactured in the town 
and exported were, carriages, in value 156,000 florins ; 
pianofortes, 87,520; saddlery, 82,480; silver-plated ware, 
82,180; carpets, 63,400 ; agricultural machines and imple- 
ments, 47,850 ; woollen goods, 44,200. Praga, the largest 
suburb, situate on the right bank of the river, and connect- 
ed with the city by a bridge of boats, is noted in the his- 
tory of Poland for its terrible capture by Suwarrow in 1795. 
In the immediate neighbourhood of the city is the superb 
castle of Villanov or Willanow, built by the great king John 
Sobieski, who died here in 1696; and the island of Kepa- 
Saoka, embellished with gardens. Warsaw is 170 miles 
5.8. E. of Dantzig. (cou) 
WARTON, Josepu, an elegant poet and critic, was 
born in the year 1722, in the house of his inaternal grand- 
father, Joseph Richardson, rector of Dunsford in Surrey. 
His father, ‘Thomas Warton, B. D. fellow of Magdalen Col- 
lege, and professor of poetry at Oxford, and afterwards 
vicar of Basingstoke in Hampshire, and of Cobham in Sur- 
rey, was descended from an ancient and honourable family 
of Beverley in Yorkshire. The son was for a short time 
sent to New College school, but was chiefly educated by 
his father till he reached the age of fourteen, when he was 
admitted on the foundation of Winchester College. He 
was at this early period distinguished by his love of poetry, 
and one of his school-fellows was William Collins. In Sep- 
tember 1740, being superannuated, he was removed from 
Winchester ; and as no vacancy occurred in New College, 
he was entered of Oriel, when he prosecuted his studies 
with diligence and success. In 1744: he took the degree 
of A. B., and was ordained to his father’s curacy at Basing- 
stoke, and officiated in that church till February 1746. 
He next removed to Chelsea, and afterwards to Cobham. 
His father died in the year 1745, leaving two sons and a 
daughter in circumstances far from affluent. Joseph, his 
elder son, published by subscription a volume of ‘ Poems 
on several occasions by the Rev. Mr Thomas Warton, Bat- 
chelor of Divinity, late Vicar of Basingstoke in Hampshire, 
and some time Professor of Poetry in the University of 
Oxford.” Lond. 1748, 8vo. This volume is closed by two 
poems on the death of the author, one by his danghter 
Jane, the other by the editor. He had previously published 
asmall collection of his own, entitled “Odes on various 
subjects.” Lond. 1746, 4to. In 1748 the duke of Bolton 
presented him to the rectory of Winslade; and although 
this provision was but scanty, he immediately married Miss 
Daman, a young lady to whom he had for some time been 
enthusiastically attached. In 1751 he accompanied the 
same nobleman on a tour to the southof France. For this 
arrangement, as Dr Wooll very coolly informs us, the duke 
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had two motives, “ the society of a man of learning an | 
taste, and the accommodation of a protestant Clerorn., | 
who immediately on the death of the duchess, oe bic 
confirmed dropsy, could marry him to the lady with cad "| 
he lived, and who was universally known and distin wished 
by the name of Polly Peachum.” This, it sr ‘ 
mitted, was a very miserable commission for any ate 
clergyman to undertake, nor did Warton earn the wa a 7 
his iniquity ; for some unexplained reason induced ce | 
pelled him to revisit England, before the duchess died. andl 
when, on her demise, he solicited the duke’s permission | 
return, he had the mortification to learn that the worth 
pair had been joined in wedlock by the chaplain to the em. 
bassy at Turin. 
Before this period, he had undertaken a translation of 
the Eclogues and Georgics of Virgil; and having associ. 
ated with it Pitt’s translation of the Aneid, he added the! 
original text, and accompanied the whole with his ovn 
notes. Lond. 1753, 4 vols. 8vo. The book is elegant! 
printed ; but Dr Harwood remarks that the Latin text, ese | 
pecially in the Georgics, is extremely incorrect. A secon 
edition followed in 1778. Warton added three essays, on} 
pastoral, didactic, and epic poetry. This publication laid] 
the foundation of his literary celebrity. Soon after its ap | 
pearance, he was requested to assist Dr Hawkesworth in 
the Adventurer, which was commenced in 1752. Thein-| 
vitation was conveyed to him by Dr Johnson, who stated] 
that the department destined for him was that of criticism, 
To this periodical work he contributed twenty-four papers, | 
of which the greater part relate to critical subjects, and all| 
of them are creditable to his talents and taste. | 
In 1754 he was instituted to the rectory of Tunworth;| 
and in the following year he was elected second master of| ‘ 
Winchester school. In 1756 Lord Lyttelton presented him| , 
with achaplain’s scarf. He now published the first volume of | 
“ An Essay on the Writings and Genius of Pope.” Lond. | 
1756, 8vo. This is a very elegant and interesting morsel} 
of criticism. Of his claims to the higher characteristics of| 
a poet, Warton has formed a more moderate estimate than | 
many other critics ; but after all that has been written on| 
his side of the question, the lively fancy, sparkling wit, and | 
finished terseness of Pope have lost none of their attrac: | 
tions. This work, which appeared without the authors} 
name, is dedicated to Dr Young, a professed admire 
original composition. In 1759 the university of Oxford} 
conferred upon him by diploma the degree of A.M. Inj 
May 1766 he became head-master of Winchester school. | 
For this situation he possessed several qualifications. He} 
was a man of polished manners; nor could his pupils fail 
to imbibe some portion of his refined taste and love of lite- 
rature. He was not however without defects. Though 
an elegant scholar, he was not sufficiently able asa philo-| 
logist. ‘ He held verbal criticism cheap, and, as a natural 
consequence, frequently encountered insurmountable ditf- | 
culties in Greek authors ; while the expedients to which ie} 
resorted in order to conceal the fact were easy of detecs 
tion, and excited much amusement among the elder boys-. | 
But Warton wanted other qualities essential to the head | 
master of a public school. He was inconsistent 1 his | 
plans, and deficient in moral courage ; often conceding wit) 
respect to points of discipline upon which he ought to hate 
been inflexible. These defects paved the way for what was 
afterwards called the Row, when the school was in such & 
state of rebellion that the interference of the magistrat | 
was required, and upwards of thirty of the boys were ie | 
pelled. Burgess had left the school before this catasttop | 
occurred, but he used to tell, among other proofs of t ‘) 
insubordination which prevailed even in his time, that 8 | 
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rvous boy had the audacity, on one occasion, to hurl a 
Lin dictionary at Warton’s head.”! 


WAR 779 


wrote at the age of nine, has been preserved by his bio- Warton. 
grapher. He remained under the domestic tuition of his “~~” 


In being placed at the head of this great school, Warton 
| rewired to Oxford, and accumulated the degrees of B. and 
)). In 1772 he lost his wife, by whom he had six chil- 
dr. Such a loss was severely felt ; but he found himself 
| heless without the superintending care of a domestic com- 
| ygon; and in the course of the following year he mar- 
rie the daughter of Robert Nicholas, Esq. a descendant of 
[). Nicholas, formerly warden of Winchester. From his 
sculastic toils he was accustomed to seek a relaxation in 
fysionable as well as literary society. His vacations were 
frecntly spent in London. Like his brother, he became 
a iember of the famous Literary Club ; and being conspi- 
cwis for the vivacity and pleasantry of his conversation, 
th.circle of his acquaintance was at once brilliant and ex- 
terive. His dignified friends did not however advance 
hij toany eminent preferment. In 1782 Bishop Lowth 
coerred upon him a prebend of St Paul’s and the living 
of horley in Hertfordshire, which he was permitted to ex- 
¢ yge for Wickham. In the course of the same year, he 
nicked the second volume of his Essay on Pope. In 
173 the interest of Lord Shannon procured him a prebend 
| at /inchester; and to Lord Malmesbury he was indebted 
for'he rectory of Easton, which, before the close of the 
ye, he exchanged for Upham. The amount of these pre- 
fet ents was not inconsiderable, but they came too late to 
bef much avail to his family. He was sixty years of age 
bere he had any benefice, except the small livings of 
| Wslade and Tunworth, and nearly seventy before he ob- 
tai:d those which afterwards fell to his share. 

‘n the 23d of July 1793 he resigned his office of head- 
| meer, and afterwards retired to his rectory of Wickham. 
| H literary ardour was not yet extinguished ; and a liberal 
| off from the London booksellers encouraged him to un- 
} deike a new edition of the works of Pope, which was pub- 
lis:d in the year 1797 in nine volumes octavo. For such 
| 28k he possessed many qualifications, but his edition 
| diénot escape the sharpness of critical reprehension. It 
| waassailed with sufficient virulence by Mathias, in that 
gt repository of literary and political malignity the Pur- 
sul of Literature. He next undertook an edition of Dry- 
| deand about the year 1799 he had completed two vo- 
| | ne which were afterwards published. At a much ear- 

| lieberiod of his life, he had projected a history of the re- 
viv of learning ; and about the year 1784: he issued pro- 
| pois for publishing “The History of Grecian, Roman, 
tin, and French Poetry, in four parts.” In this work, 
| whh was to occupy two quarto volumes, he however ap- 

| Peli to have made little or no progress. All his labours 
anrojects were terminated by an incurable disease in his 
| kiésys; and he died on the 23d of February 1800, in the 
| Sclaty-cighth year of his age. His widow survived till 
/*9. Besides three daughtcrs, of whom the youngest 
| "aby his second wife, he left a son, the late John 

‘nae D. D. who published a work entitled “ Death-bed 
Cc es” 

Warton was a very elegant, rather than a very pro- 
| 4001 scholar; and with his classical learning he united 
| Ma knowledge of modern literature, Italian and French 
| ell as English. On subjects of criticism, he was an 
| {able and instructive writer. His poems, which are 
| buew in number, appear in the collection of Mr Chal- 
| me. He is a skilful versifier, and is not destitute of poe- 
Ne fancy. (x.) 
ARToN, Thomas, the brother of Dr Warton, was born 
| ®t asingstoke in the year 1728. He was distinguished by 

ety early love of letters; and a tetrastich which he 
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father till he was prepared for the university. On the 16th 
of May 1743, he was admitted a commoner of T rinity Col- 
lege, Oxford, and was soon afterwards elected a scholar of 
that house. 

He continued to cherish his love of poetry ; and in 1747 
he published without his name “ The Pleasures of Melan- 
choly,” written two years before. On the appearance of 
Mason’s “ Isis, an Elegy,” which contains reflections on the 
Jacobitical principles then prevalent at Oxford, Warton 
was encouraged by Dr Huddesfield, president of his col- 
lege, to repel this attack. He accordingly published, in 
1749, “The Triumph of Isis, occasioned by Isis, an Elegy.” 
This poem, written at the age of twenty-one, extended his 
reputation. The principal of St Mary Hall, who is highly 
extolled for his Roman eloquence, sent the young author a 
present of five pounds. The same individual is likewise 
extolled for his patriotism. From the “ Political and Li- 
terary Anecdotes of his own Times,” published long after 
his death, it is evident that Dr King was deeply implicated 
in the schemes of the Jacobites; and we may thus ascer- 
tain the value of the commendation bestowed upon such a 
“ patriot’s fire.” 

Warton took the degree of A.M. on the first of Decem- 
ber 1750, and in the course of the following year succeed- 
ed to a fellowship. He was thus placed in a situation well 
adapted to his character and pursuits. Though not rich, 
he was easy and independent, and had abundant leisure for 
the cultivation of those elegant studies in which he delight- 
ed. About this period he published various poems, either 
in a separate form or in some of the miscellaneous collec- 
tions of the day. He was the editor of “ The Union, or 
select Scots and English Poems,” first printed at Edin- 
burgh in 1753. This collection, of which there are three 
editions, includes several of his own poems; two of which, 
an ode and a pastoral, he has chosen to describe as written 
by a gentleman formerly of the university of Aberdeen. 
He afterwards published a work which evinces great know- 
ledge of English literature, and a very sound spirit of criticism, 
“ Observations on the Fairie Queene of Spenser.” Lond. 
1754, 8vo. An edition, in two volumes octavo, followed 
in 1762. The first edition was attacked in a scurrilous 
pamphlet, bearing the title of ‘‘ The Observer observed ; 
or, Remarks on a certain curious Tract, entitled Observa- 
tions on the Fairie Queene of Spenser, by Thomas War- 
ton, A.M.” Lond. 1756, 8vo. This pamphlet, which ap- 
peared without the author’s name, was written by Hug- 
gins, the unpoetical translator of Ariosto. 

In 1757, on the resignation of Mr Hawkins of Pembroke 
College, he was elected professor of poetry. For this 
office, which is only tenable for ten years, he was eminent- 
ly qualified by his taste as well as his learning ; and we are 
informed that he exerted himself to fulfil its duties, by a 
constaut recommendation of the elegance and simplicity of 
the classic poets. His lectures are said to have been re- 
markable for elegance of diction, and justness of observa- 
tion. A specimen may be found in his dissertation “ De 
Poesi Bucolica Greecorum ;” which was originally delivered 
as one of these lectures, and having afterwards been en- 
larged, was prefixed to his edition of Theocritus. ‘ 

His next publication was an elegant little collection en- 
titled “ Inscriptionum Romanarum Metricarum Delectus. 
Accedunt notule.” Lond. 1758, 4to. The ancient are 
mixed with a few modern inscriptions. One of these, by 
Dr Jortin, had been printed as an ancient relique, in the 
Miscellaneous Observations on various Authors. Warton, 
who apparently entertained a doubt of its genuineness, has 


1 Harford’s Life of Thomas Burgess, D. D. late Lord Bishop of Salisbury, p. 5. Lond. 1840, 8vo, 
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Warton. commended it as “ conditissimum carmen.” 
~~" contains one very unhappy pentameter : 
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It however 


Utque tuus rursum corpore sim posito. 


The editor has inserted four inscriptions written by him- 
self, numbers 41, 44, 45, and 47, which he pretends were 
transmitted to him from Italy by a learned friend. This 
was evidently a mode of ascertaining his* own proficiency 
as an imitator of ancient simplicity and elegance; but 
whether such a device is altogether excusable, may per- 
haps admit of some doubt. 

To Dr Johnson’s Idler he contributed thrce papers, Nos. 
33, 93, and 96; but Dr Mant has erroneously stated that 
he was likewise a contributor to the Connoisseur, published 
by Colman and Thornton. In 1760 he printed two little 
works without his name. One of them is “ A Description 
of the City, College, and Cathedral of Winchester.” The 
other is entitled “ A Companion te the Guide, and a Guide 
to the Companion; being a complete Supplement to all 
the Accounts of Oxford hitherto published.” This face- 
tious production speedily reached a third edition, and it 
was again printed at Oxford in 1806. He afterwards pub- 
lished “ The Life and Literary Remains of Ralph Bathurst, 
M.D. Dean of Wells, and President of Trinity College in 
Oxford.” Lond. 1761, 8vo. This volume, though chiefly in- 
teresting to the members of his own college, is not without 
its attractions to those who delight in the history of lite- 
rature and its professors. 

Reverting to his classical pursuits, he prepared for the 
press “ Anthologize Graecee, a Constantino Cephala con- 
dite, libri tres, ad editionem Lipsiensem Joannis Jacobi 
Reiske expressi. Accedunt interpretatio Latina, poetarum 
anthologicorum notitia, indices necessarii.” Oxon. 1766, 
8vo. Warton has contributed an elegant prcface, together 
with some brief annotations. The Latin version, the elabo- 
rate aecount of the poets, and the six indices, are reprinted 
from Reiske’s edition. After an interval of four years, he 
published a more elaborate work : “ Theocriti Syracusii que 
supersunt, cum scholiis Greecis auctioribus, emendationibus 
et animadversionibus in scholia editoris et Joannis Toupii, 
glossis selectis ineditis,” &c. Oxon. 1770, 2tom. 4to. This 
edition is elegantly and correctly printed; and, in a letter 
to the editor, Toup described it as “the best publication 
that ever came from the Clarendon press.” In compli- 
ance with the recommendation of the delegates, it was 
printed without accents, although Dr Foster, eight years 
before, had made a solemn remonstrance against a practice 
so heretical.| The scholia are not conveniently disposed 
for the purpose of reference ; and in the opinion of Harles 
as well as Brunck, the editor has not to the full extent 
availed himself of all the valuable materials that were within 
his reach. But an edition of a Greek poet by a scholar so 
accomplished, and possessing so much elegance of taste, is 
not very frequently recorded in the annals of classical liter- 
ature. 


On the 7th of December 1767, he had taken the degree 


of B. D.; and on the 22d of October 1771, he was instituted 
to the small living of Kiddington in Oxfordshire, on the 
presentation of the earl of Lichfield, then chancellor of the 
university. From April 1755 to April 1774, he served the 
curacy of Woodstock, except during the long vacation. 
His pulpit oratory does not appear to have had any peculiar 
recommendation ; but it was stated by an anonymous writer 
in 1803, that many were still alive who spoke of him with 
more regard and affection than of any other person who 
ever officiated at Woodstock. He likewise augmentcd his 
income by taking pupils; and Mr North, afterwards earl of 
Guildford, was placed under his care in 1774. 


t Foster’s Essay on the different Nature of Accent and Quantity, p. 226. Eton, 1762, 8vo. 
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His situation in the university led to hi 
undertaking, “ The Life of Sir Thomas 
Trinity College, Oxford; chiefly compiled 
dences. With an Appendix of Papers never before printed.” 
Lond. 1772, 8vo. This work, of which the original ske h 
was inserted in the Biographia Britannica, was eevingd 
in the year 1780. It extends to an ample volume onl | 
written with his usual elegance. The author's model i 
Bishop Lowth’s Life of William of Wykeham; and both 
works afford vcry favourable examples of this species ¢ | 
biography, in which the details of the antiquary are render. 
ed graceful by the taste of the scholar. : | 

This was followed by a more important publication, } 
namely, the first volume of “ The History of English 
Poetry, from the close of the eleventh to the commence. 
ment of the eighteenth century. To which are prefixed 
two Dissertations: 1. On the Origin of Romantic Fiction 
in Europe: 2. On the Introduction of Learning into Eng. 
land.” Lond. 1774, 4to. A second edition of this volume 
was speedily required. The second volume was published 
in 1778, and the third in 1781. To this last he prefixed | 
‘“‘ A Dissertation on the Gesta Romanorum.” The inopres- 
sion of the work extended to 1250 copies; and the copy-right 
is said to have been purchased for three hundred and fifty 
pounds. He did not live to complete the plan which his 
title announces; for he only descendcd to the reign of 
Elizabeth. Although he survived the publication of the 
third volume for nine years, he had only printed eleven 
sheets of the fourth; nor does he appear to have left any 
additional portion of it in a state of preparation. At the 
end of an edition of his Poems, published in 1791, we find 
this announcement: “ Speedily will be published, by th 
same author, the fourth and last volume of the History o 
English Poetry; in which the subjeet will [be] carrie 
down to thc commencement of the present century.” I 
was the intention of Dr Warton to complete his brother 
great work; but there is no evidencc of his having made | 
any progress in such an undertaking. | 

The History of English Poetry experienced a very fi- 
vourable rcception, and greatly contributed to extend th 
reputation of the author. With very extensive and varie- 
gated research Warton combines much knowledge of an 
cient and modern literature ; and he enlivens the 
unpromising disquisitions with many flowers of an a 
fancy and a refined taste. The book is written in an 
cellent English style, generally elegant and often grac 
never descending too low or rising too high. With t 
impressions of his great and conspicuous merit, we ho 
to be impossible to acquiesce in the averment, that ° 
history has been found so dry and oppressive as to sub | 
the eagerness of the gencrality of readers.” Such readers 
must certainly be in a very inadcquate state of preparation. 
Soon after the appearance of his third volume, he was 
sailed in an anonymous pamphlet, entitled “ Observations 
on the three first volumes of the History of English Poetty; | 
in a familiar Letter to the Author.” Lond. 1782, 4to. 27! 
familiar letter was the production of Ritson, and is plent 
fully furnished with his inexhaustible virulence. Warton, | 
like every other man who has published a work in three v- 
lumes, has exhibited errors and mistakes; but those whi : 
his rabid censor has detected are neither so numerous D0! 
important as to warrant any great severity of reprehension 
In spite of such critics as these, the work has steadily ge | 
tained as much popularity as could reasonably have a | 
anticipated. A valuable edition, “ carefully revised, ih 
numerous additional notes by the late Mr Ritson, the late | 
Dr [Mr] Ashby, Mr Douce, Mr Park, and other ae 
antiquaries, and by the editor,” was published by the a || 
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Jzhard Price, 2 man cminently qualified for the undertak- 
i. Lond. 1824, 4 vols. 8vo. His preface, extending to 
15 pages, is very able and elaborate ; and the same remark 
inapplicable to many of his annotations. Warton’s tran- 
gipts from old manuscripts having too frequently been 
ity and inaccurate, many of his errors are corrected by 
t editor. This edition, with additional notes by Sir 
federic Madden and othcr antiquaries, was reprinted in 
t ee volumes in the year 1840. 

During the progress of his great work, he published a 
clection of his Poems. Lond. 1777, 8vo. A second edi- 
th appeared in 1778, a third in 1779, a fourth in 1789, 
alafifth in 1791. This was followed by a morc complete 
etion of “ The Poetical Works of the late Thomas War- 
t, B.D.” Oxford, 1802, 2 vols. Svo. The editor, Dr 
nt, now bishop of Down, has accompanied it with me- 
nirs of his life and writings, and with notes critical and 
eilanatory. His Poems are reprinted in the great col- 
lions of Dr Anderson and Mr Chalmers. 

Warton took some share in thc famous controversy re- 
sjcting the poems produced by Chatterton. He published 
© Enquiry into the Authenticity of the Poems attributed 
Thomas Rowley; in which the Arguments of the Dean 
oxeter and Mr Bryant are cxamined.” Lond. 1782, Svo. 
opinion, it may easily be supposed, coincided with that of 
T-whitt. He had now formed the plan of preparing a history 
e county of Oxford. Asaspecimen, he had printed for 
inspection of his friends, twenty copics of the History of 
Parish of Kiddington ; and an edition of it was after- 
ds published. Lond. 1783, 4to. In 1782 he was pre- 
sited by his college to the donative of Hill Farrance in 
ersetshire. In 1785 he was elected Camden professor 
neient history, on the resignation of Dr Scott, afterwards 
d Stowell. He had been a candidate for the same officc 
it.768, when one Vivian was preferred. On the fifth of 
y 1786, he read an inaugural lecture, written in his usual 
2 of terse Latinity; but this seems to have been the 
tee of his labours in his new department. In the 
e(rse of the year 1785, he had succeeded Whitehead in 
th office of poet laureate ; an office which, till a very re- 
it period, continued to be held by a tenure sufficiently 
alvct. The barbaric exaction to which the laureate was so 
Ki subjected, is not very creditable to the taste of the 
fl) three sovereigns of the Hanoverian dynasty. Soon 
at his appointment, Warton was treated with some de- 
g» of witty freedom, in a publication cutitled “ Probation- 
des for the Laureateship.” But he had too much good 
re to be easily annoyed ; and, as his brother has stated, 
‘always heartily joined in the laugh, and applauded the 
Vuisite wit and humour that appearcd in many of these 
vlinal satires.” 

vhe last of his literary labours was an cdition of “ Poems 
ma several occasions, English, Italian, and Latin, with 
Iinslations, by John Milton : viz. Lycidas, L’ Allegro, &c. 
Wh notes, critical and explanatory.” Lond. 1785, 8vo. 
0 ee edition, with many alterations and large addi- 
“HS, was published in 1791. One of these editions is an 
‘endix containing “ Remarks on the Greek Verses of 
#00,” by Dr Burney. It was the design of the editor to 
past a second volume, comprehending Paradise Regain- 
‘and Samson Agonistes. The notes cxhibit a great 
ety of illustration, drawn from ancicnt as well as modern 
ture; but they are not unfrequently disfigured by the 
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Péul prejudices of a mere high-churchman. Dr Mant 
Ol-rves that « he has in one or two instances been guilty 
4.0 Oversight, of which a remarkable example occurs in 
“ynote on the twenty-second verse of Mansus, where he 
at"butes the life of Homer to Plutarch instead of Hero- 
S, and describes Mycale as a mountain in Bevotia in- 
ste] of Asia Minor.” ‘T he bishop evidently was not aware 
sv there is one life of Homer ascribed to Plutarch and 
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another to Herodotus. 
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this small error by recollecting a passage of Ovid, where 
Mycale is grouped with a mountain of Beeotia: 


Et Mycale, natusque ad sacra Citheron. 


He had now approached the termination of his distin- 
guished career. ‘Till he reached his sixty-second year, he 
had continued to enjoy vigorous and uninterrupted health. 
Having then been seized with the gout, he repaired to Bath, 
where he persuaded himself that a favourable change had 
taken place; but on his return to Oxford, his appearance 
did not convey the same impression to his friends. On the 
20th of May 1790, he passed the evening in the common 
room of the college, and for some time was more cheerful 
than usual; but between ten and eleven o’clock, when only 
two of the fellows remained with him, he was suddenly af- 
fected with paralysis. He continued speechless, and only 
survived till two o’clock on the following day. His remains 
were deposited in the college-chapel, with the highest aca- 
demical honours ; the ceremony being attended not only 
by the members of his own college, but likewise by the 
vice-chancellor, heads of houses, and proctors. 

The personal character of Thomas Warton presented 
many amiable aspects. In his manners, he was remarkably 
simple and unassuming. In the company of strangcrs, parti- 
cularly those of a literary class, he was inclined to be shy and 
reserved ; but, within the circle of his friends, his conversa- 
tion was easy and gay, enriched with anecdote, enlivened 
with humour, besprinkled with puns, and sparkling with wit. 
His temper is described as habitually calm, his disposition 
as gentlc, friendly, and forgiving. “ His resentments, 
where he could be supposed to have any, were expressed 
rather in the language of jocularity than anger.” Of Rit- 
son’s foul and unprovoked abuse, he only expressed his 
sense by calling hima black-letter dog. Ifhc had possessed 
as much worldly wisdom as many of his brethren, he inight 
probably have attaincd to much higher preferment in the 
church; but, apparently contented with his moderate pro- 
vision, he continued to lead a tranquil and studious life, 
little infested with the cares of this world, and alike free 
from envy and ambition. 

Asa writer he has displayed varied excellence. He was 
ail accurate as well as an elegant classical scholar; and to 
his masterly knowledge of English literature he added an 
extensive acquaintance with the polite literature of France 
and Italy. He was no mean poet, nor are his Latin inferior 
to his English verses. As a classical critic, he is advanta- 
geously known by his edition of Theocritus. Most of his 
publications arc replete with variegated learning ; but the 
great foundation of his fame is the History of English 
Poetry, a work which in its own department is unrivalled 
in English literature. Ge) 

WARWICK, a borough and market town, the capital of 
the county of that name. It is within the hundred of King- 
ton, and stands on the bank of the river Avon, seven milcs 
from Stratford and ninety-one from London. It is a well- 
built and regulartown. ‘The county-hall is a fine structure, 
as is also the county gaol. It had once six parish churches, 
now reduced to two, St Mary’s and St Nicholas. The for- 
mer is a noble Gothic building, with several grand monu- 
ments to members of the noble family who derived their title 
from the town. The latter churcl: is chiefly distinguished by 
its lofty tower and musical ring of bells. ‘The most remark- 
able object connected with this place is the castle, the ancient 
and magnificent residence of the earl of Warwick, with its gar- 
dens, waterfall, bridge, collection of paintings, and other ob- 

jects of attraction. As one of the most prominent residences 
of the English nobility, and one most counected with his- 
torical recollections, it is much visited, and is deserving of 
a more elaborate description than the limits of our work 


In the other part of his criticism Warwick. 
he is more accurate; and Warton was apparently led into =~ 
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Warwick- will permit to be given here. Warwick is divided into two 

shire. wards, and is governed by a corporate body, consisting of 
a mayor, six aldermen, and seventeen councillors; and it re- 
turns two members tothe House of Commons. There is a 
market on Saturday, which is well supplied; and in addi- 
tion there are no less than eight annual fairs. Within a 
few years the town of Leamington, one mile from War- 
wick, has, on account of its mineral waters, grown up to the 
resemblance of a new city, surpassing Warwick in popula- 
tion, and far exceeding it in the beauty and regularity of 
its edifices, both public and private. The inhabitants of 
Warwick amounted in 1821 to 8235, and in 1831 to 9109. 

Bound- WARWICKSHIRE, an inland county of England, and 

my ma nearly in the centre of the kingdom. It is bounded on the 

Aube. western side, from north to south, by Staffordshire, Wor- 
cestershire, and Gloucestershire ; and on the eastern side 
by Leicestershire, Northamptonshire, and Oxfordshire. Its 
greatest length from north to south is about forty-eight, 
and its breadth across the middle thirty-two miles. It con- 
tains 902 square miles, or 577,280 statute acres. It is di- 
vided into four hundreds, besides the city of Coventry, 
which, with its liberties, extends over about 18,000 acres. 
The hundreds are subdivided into several smaller portions, 
for the local administration of the law, in which petty ses- 

_ sions courts are held. 

Population. Tn no part of England has the population increased of 
late years in a greater ratio than in this county, the num- 
bers at the several decennial censuses having been as fol- 
lows, viz., in 1801, 208,130; in 1811, 228,733; in 1821, 
274,392 ; in 1831, 336,610. If the augmentation has pro- 
ceeded with the same rapidity as in the ten years from 1821 
to 1831, it will be found at the enumeration of 1841, that the 
inhabitants have been doubled in forty years. 

The number of inhabited houses in 1831 was 68,253, 
comprising 72,357 families. Of those families, 15,880 were 
chiefly employed in agriculture ; 43,291 were chiefly occu- 
pied in trade, manufactures, and handicraft; and 13,186 
were not comprised in either of the two preceding classes. 
The number of males twenty years of age was 83,239 ; 
the occupiers of land employing labourers were 2838; the 
occupiers cf land not employing labourers, 1142; the la- 
bourers employed in agriculture were 15,644. The persons 
employed in manufacture or in making manufacturing machi- 
nery were 11,357; in retail trade, or in handicraft as masters 
or workmen, 32,579; the capitalists, bankers, professional or 
other educated men, 4012; the labourers in employments not 
agricultural, 10,358; the other males twenty years of age 
(except servants), 3729; male servants under twenty years 
of age, 3729; male servants more than twenty years of age, 
1562; those under twenty years of age, 884; and female 

_,, servants of all ages, 13,089. 

Face of the Although Warwickshire is an elevated district, it is in ge- 

country, A : : 

andagricul.neral level. The rivers flow with a languid course, and the 

ture. undulations of the surface are rare and gentle. It is gene- 
rally enclosed, and the fields are of moderate extent. The 
fences are for the most part high and umbrageous, being 
thickly planted with forest-trees, so that, though woods are 
rare, the face of the country seems, at a distance, to be one 
continued tract of woodland. There are but few common 
fields, and very little waste or barren land. The extent of 
pasture land is greater than in most parts of England, and 
is estimated to be more than half of the whole. The pas- 
ture land, calculated at 300,000 acres, may be said wholly 
to be appropriated to the sustenance of the different species 
of animals. 100,000 acres are annually mowed for hay, 
and the other two thirds are used for feeding. The agri- 
culture of the country is well conducted. The cultivation 
of turnips is practised to a great extent, with much skill, 
and with very productive effects. The crops of wheat, bar- 
ley, Oats, pease, beans, and tares, are quite as luxuriant as 
in any portion of England. The cows are generally of the 
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long-horned kind, but among them there are many vari 
ties. The ancient breed of Warwickshire sheep has vad 
crossed with the Leicester breed, and this mixture has Ks 
duced a kind adapted to the land, and equal to any vat 
the kingdom. 
The streams of this county are numerous, out, with therk 
exception of the Avon, are inconsiderable ; though, by ihe a 


rectly or indirectly to the Severn. The Avon isnavigabl | ‘ 
for barges from Stratford to its junction with that river, near 
Tewkesbury. The intercourse of the county is much facie | 
litated by the numerous canals that intersect and connect { 
it with every part of England; supply every part with cheay | 
fuel ; and serve to convey its heavy productions to the ex. 
porting towns, London, Liverpool, and Bristol. These 
canals are the Birmingham Old Canal, the Birmingham — 
and Fazeley, the Warwick and Birmingham, the Worcester _ 
and Birmingham, the Coventry, the Warwick and Napton, 
the Stratford, the Ashby de la Zouch, and, above all, the 
Grand Junction. This county, as it is the central one of 
the kingdom, is become also a focal point for the most ¢ | 
access from any one part of England to all the others, | 
This has arisen from the magnificent railroad completed 
since 1834. A daily communication is by this great work 
kept up between London and the most distant cities of the - 
kingdom. It enters the county near Rugby, and passes 
through Coventry to Birmingham, where it enters into | 
Staffordshire; but in its passage sends out, or will soon do | 
so, branches to the midland counties, as well as by Not. | 
tingham and Derby to York, from whence other branches 
will be formed to the most distant parts of the kingdom. 
The minerals and fossils of this county are coal, iron,Whis 
limestone, and freestone. At Leamington Priors are mist} 
neral springs, whose celebrity has made that place one of} 
the resorts of fashionable company, as well asinvalids. The 
waters contain neutral and sulphureous salts, with carbonate | 
of iron. Owing to the growing reputation of these waters, _ 
the town, which in 1801 contained only 500 inhabitants, is 
said now to have increased its population to 12,000, and its 
beauty has similarly increased. The numerous objectsof || 5 
attraction near to it, and the fertility and salubrity of the i}? 
neighbourhood, have added to the growth.and prosperityof |} | 
the place. i \ 
This county possesses considerable manufactories, of » 
which the greatest are those in metals of all kinds, com 
ducted upon a stupendous scale at Birmingham, and the | 
towns and villages in its vicinity. The minute divisions and 
subdivisions of labour, the various mechanical inventions, 
the discoveries in chemistry, and the industrious and eco | 4) 
nomical habits of the people, have rendered this part of the | 
country the principal reservoir from whence the world 8 | 
supplied with domestic utensils, ornaments, and a thou- 
sand minute articles which add much to the comfort of c- 
vilized life. The city of Coventry has long been celebrated 
for its manufactures of ribbons, and other goods of silk, | 
which now give occupation, in that place and its vicinity, 
more than 15,000 persons. There are also at Coventry large | 
undertakings for making watches; a trade that has of late | 
been much extended. Mills for spinning cotton and wo0 
have been erected at Warwick ; and to them is attribut 
the great increase which has lately taken place in the pop | 
lation of that town. At Tamworth very large works are i 
structed for printing calicoes. At Alcester, several hun- | 
dred persons are employed in making needles. In seve 
parts of the county much linen yarn is spun. Keni 
The most remarkable objects in the county are : o 
worth Castle, now in a dilapidated state; Maxstoke “ 
a most extensive pile; Comb Abbey, a Cistertian ie i | 
the school-house at Rugby ; and the house at Stratio 
which Shakspeare was born. 
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This county has furnished titles to two British peers, 
ti earl of Warwick and the carl of Coventry ; and one 
[Ih peer, Baron Arden. For election purposes, the 
qnty is divided into two parts, distinguished as the 
nthern and southern. The election for the northern 
@ sion is held at the town of Coleshill ; and the other 

ing places are Nuneaton, Coventry, Birmingham, and 
Dachurch. The election for the southern division is 
hil at Warwick; and the other polling places are Kine- 
te Stratford, Henley, and Southam. _Two members 
{en Warwick, two from Coventry, and since the reform 
actwo from Birmingham, are sent to the House of Com- 
ie. Two are also sent from Tamworth, the largest part 
ofvhich is in the adjoining county of Stafford. 

‘he towns of more than 3000 inhabitants, and their po- 
pution, were, in 1831, 


i] 

| Birmingham............0+.0s+00eseeeee0+2146,986 

roe nssissnsosicessecansscseces .. 27,070 

Warwick...... PEE iecescsssesses 109 

MMeALON.......0.0.05 >on SOCEEROR Ce Sanam PASS) 

| | Atherstone........... RN seisibiaiae es Sl 
Bion COleficld ...........scaccees seers 3,684 
Stratford on Avon..........ce0 se . 3,488 
Kenilworth..... iraiaisiass eaaces 3,097 


*he most remarkable among a great number of noble- 
and gentlemen’s seats are, Warwick Castle, earl of 
wick; Ragley Hall, marquis of Hertford; Walton 
|, Sir C. Mordaunt; Compton Verney, Lord Wil- 
lo hby ; Guy’s Cliff, B. Greathead ; Great Packington, 
3 Aylesford; Compton Wyngate, marquis of North- 
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aiton; Astley Castle; Newdigate; Hewill Grange, earl 
oflymouth ; and Merevale, D. S. Dugdale! . 
VJARYE, an open town of Hindustan, in the province of 
brat and district of Werrear, fourteen miles south-west 
ft Ruhdunpoor. It is the residence of many of the 
hel jhuts, and can muster from 800 to 1000 horsemen, 
| “@ mounted, and armed with spears and sabres. 

| ASA, a circle of the Russian province of Finland, 
| wlth extends over 16,760 miles, comprehending six cities, 
42% hamlets or farms, with 145,700 inhabitants. The 
»| catal is the town of the samc name, ona bay in the Baltic 

It is well built, though chiefly with wooden houses, but 
| handsome stone church. It contains 630 dwellings, 
| Wil 2830 inhabitants, who make some leather, and export 
wmaly deals, much pitch, and some little corn; but the har- 
ae nearly choked up with sand. Long. 21.30. E. Lat. 
i. 35. N. 

' ASH, among distillers, the fermentable liquor used by 
a distillers. See Brewery. 

'ASHINGTON, the capital of the United States of 
Neh America, is fincly situate on undulating ground in 
ingle formed by the junction of the navigable river 
Gr with the Eastern Branch, in the centre of the fe- 
el district of Columbia, an area of 100 square miles, 
td by the states of Virginia and Maryland to the United 
) Stes tor the site of their capital. ‘The plan of the city, 
| ® ‘ginally laid out, forms nearly a parallelogram of about 
‘| foumiles by two and a half, consisting of streets crossing 
(y at rhe angles in the direction of the cardinal points, and 
{Harsed diagonally by larger avenues, named after the 
| *eval states of the union; but only a small portion of the 
| Plachas yet been executed, and the city consists only of 
tiling clusters of houses placed at inconvenient dis- 
's from each other. Almost the only part that is com- 
y built is that which extends along Pennsylvania 
me, between the president’s house and the Capitol, 
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both of which are handsome buildin 
The Capitol contains the halls of the senate and house of 
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gs of white freestone. Washing- 


ton. 


Tepresentatives, the library of congress, and numerous other a 


apartments, some of which are spacious and tastefully em- 
bellished. It is a large square building, surmounted in the 
centre by a massy dome, its eastern front adorned with a 
Corinthian colonnade, and it is surrounded by grounds taste- 
fully planted and laid out. There are various other public 
buildings, of neat and substantial but unpretcnding archi- 
tecture, as the city hall, the halls of Columbia College, 
the penitentiary, twenty churches, the medical hall, &e. 
About a mile south-east of the Capitol is the navy-yard, on 
Eastern Branch, which is deep enough along shore for the 
largest vessels ; and just above it is the naval hospital. At 
the junction of the two rivers stands the United States ar- 
senal. The principal educational establishment is Colum- 
bia College, founded by the Baptists, with nine instruc- 
tars, besides four professors connected with the medical 
department. The city was founded in 1791, and becaine 
the seat of government in 1800. In 1830 the population 
amounted to 18,827, including 3129 free blacks and 2319 
slaves; but during the sessions of congress the place is 
thronged with visitors from all parts of the world. Not- 
withstanding its advantageous situation on a large navigable 
river, and in the centre of a productive country, Washing- 
ton has never become the seat of trade; and its growth is 
solely to be attributed to the expenditure of government 
and the public functionaries. It has a bridge, one mile in 
length, over the Potomac, leading to Alexandria, and two 
across Eastern Branch. The Baltimore Railroad affords an 
easy communication with the north, the Chesapeake and 
Ohio Canal with the west, and the Potomac, to different 
points, on which regular lincs of steam-packets run, with 
the south. Long. 76. 58. W. Lat. 38.55. N. (Cc. H.) 
WASHINGTON, Grorcr, the first president of the 
United States, was born in the year 1732, in the parish of 
Washington, in Virginia. He was descended from an an- 
cient family in Cheshire, of which a branch was establish- 
ed in Virginia about the middle of the seventeenth cen- 
tury. Little is kuown concerning his education, or the 
early years of his life. Before he was twenty years of age, 
he was appointed a major in the colonial militia, and had 
then an opportunity of displaying those military and poli- 
tical talents which have since rendered his name so famous 
throughout the world. In the disputes which arose be- 
tween the French and English officers, about settling the 
limits of Canada and Louisiana, Major Washington was 
employcd by the governor of Virginia as a negotiator, and 
he succeeded in preventing a threatened invasion of the 
English frontiers by the French and their Indian allies; but 
in the following year, when hostilitics seemed inevitable, he 
was appointed lieutcnant-coloncl, and soon after to the com- 
mand of a regiment raised by the colony for its own de- 
fence. In 1755, Colonel Washington scrved as a volun- 
teer in the unfortunaté expedition of General Braddock ; 
and in that expedition, which was attended with great dif- 
ficulty, he cxhibited so much calmness and intrepidity, 
that the utmost confidence was rcposed in his talents, and 
perfect obcdience paid to his commands, by the whole 
army. After having been employed in a different and 
more successful expcdition, to the river Ohio, the state of 
his health required him, about the year 1758, to resign his 
military situation; and in the sixteen following years, dur- 
ring which period he married Mrs Custis, a Virginian lady 
of amiable character and respectable connections, it would 
appear that he resided chiefly at his beautiful seat of Mount 
Vernon, and was occupied in the cultivation of his estate. 
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When the disaffection of the Americans to the British 
government had become pretty general, and. had at last 
spread to the colony of Virginia, Colonel Washington was 
appointed a delegate from that state to the congress which 
met at Philadelphia on the 26th October 1774; and soon 
after he was appointed to the command of the American 
army, which had assembled in the provinces of New Eng- 
land. The conduct of Washington during the whole of the 
war, as well as during the period when he presided in the 
government of the United States, has been so fully detail- 
ed in other parts of this work, that it would be unnecessary 
repetition even to give a general outline of it in this place. 

Washington resigned the presidency in 1796, after hav- 
ing published a farewell address to his countrymen. ‘This 
address was remarkably distinguished for the simplicity and 
ingenuousness, moderation and sobriety, the good sense, 
prudence, and honesty, as well as sincere affection for his 
country and for mankind, which the author of it had al- 
ways exhibited. It seemed to be a perfect picture of his 
whole life. From the time of his resignation till the month 
of July 1798, he lived in retirement at his seat of Mount 
Vernon. At this period, when the unprincipled actors in 
the French revolution were carrying on their wicked ma- 
chinations in every part of the world to which their in- 
fluence extended, the United States resolved to arm by 
land and sea in their own defence. General Washington 
was called from his retirement, and the command of the 
army was bestowed upon him. This he accepted, because 
he considered, as he himself expressed it, “ every thing we 
hold dear and sacred was seriously threatened, although he 
had flattered himself that he had quitted for ever the 
boundless field of public action, incessant trouble, and high 
responsibility, in which he had long acted so conspicuous a 
part.” In this situation he continued during the remain- 
ing short period of his life. On Thursday the 12th of De- 
cember 1799, he was seized with an inflammation in the 
throat, and was carried off on Saturday the 14th of the same 
month, in the sixty-eighth year of his age. In his dying 
moments he displayed the same calmness, simplicity, and 
regularity, which had uniformly marked his conduct through 
life. He saw the approaches of death without fear, and he 
met them without parade. The well-ordered state of his 
private affairs bore the stamp of that constant authority of 
prudence and practical reason over his actions which was 
always the most prominent feature of his character. His 
name will ever be remembered by, and precious to, all well- 
wishers of mankind and of liberty, as that of the most pru- 
dent commander and the most virtuous ruler that history 
has recorded. His life has been written by Marshall, chief 
justice of America, and by Mr Sparks; and his state-papers 
have been published, with an eloquent eloge, by M. Guizot. 

WASIL, a circle of the Russian government of Nishe- 
gorod, extending in north latitude from 55° 52’ to 56° 
40’, and in east longitude from 45° 5’ to 46° 22’. It is 
watered by the rivers Wolga, Sura, and Wetluga, is of mo- 
derate fertility, yielding corn, but more pasturage. The 
population is 110,000, who find much employment in mak- 
ing mats from the bark of the trees. The capital is a town 
of the same name, situated on the river Sura, where it falls 
into the Wolga. It is chiefly built of wood, and contains 
1500 inhabitants. It is 881 miles from St Petersburg. 
Long. 46. 6. E. Lat. 63. 52. N. 

WASILKOW, a circle in the Russian government of 
Kiew, extending in north latitude from 49° 39’ to 50° 
13’, and in east longitude from 31° 47’ to 32° 23’. It has 
the river Dnieper as its eastern boundary, and the banks are 
both fertile and picturesque. It has good meadows, exten- 
sive woods, and yields a surplus of corn. The capital is of 
the same name. Though called a city, it does not contain 
1000 inhabitants, who are mostly Jews. It stands on the 
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river Stugena, and is 881 miles from St Petersburg. Long 
32. 55. E. Lat. 50. 12. N. : 
_ WASSAH, a town of Hindustan, in the province of Gu. 
jerat, eighteen miles north by east from Cambay. Long. 
72. 52. E. Lat. 22. 39. N, a 
WASSOTA, a celebrated fortress of Hindustan, jn the 
province of Bejapore and district of the Concan, Thee 
are two forts, situated on rocks nearly Perpendicular, and 
3000 feet high. They were surrendered in 1818 to " Bre 
tish force, notwithstanding their strength. 
WATCH. See Crock anp Watcu Work. 
WATCHET, a market-town of the county of Somerset, 
in the hundred of Willerton and Freemanners, 158 mile 
from London. It is a seaport, situated on the Brisig _ 
Channel, but its harbour has been much neglected; and 
though means have been taken to improve it, small vesgelc_ 
only can enter it. Watchet was formerly a place of repute 
for making a kind of coarse cloth, well known in the westem 
counties by the name of the place. It is in summer visited 
for the purpose of sea-bathing. It is within and forms the 
chief part of the parish of St Deucemans, whose population 
amounted in 1821 to 1865, and in 1831 to 2120, j 
WATEEHOO, an island in the South Pacific Ocean, 
about six miles long and four broad, discovered by Captain | 
Cook in 1777. Long. 158. 15. W. Lat. 20. 1. §, F 
WATER, a well-known fluid, diffused through the at- 
mosphere, and over the surface of the globe, and abound- 
ing in a certain proportion in animals, vegetables, and mi- 
nerals. See PuysicaL GEOGRAPHY. 
Water, Holy, is used in the church of Rome, 
by the Greeks, and by the other Christians of the 
all denominations ; and it consists of water with a 
ture of salt, blessed by a priest according to a set 
of benediction. It is used in the blessing of pe 
things, and places ; and is likewise considered as ten 
to excite pious thoughts in the minds of the faithful. 
priest, in blessing it, first, in the name of God, com 
the devils not to hurt the persons who shall be sprink! 
with it, or to abuse the things, or disquiet the ] 
which shall likewise be so sprinkled. He then 
that health, safety, and the favour of heaven, may be 
joyed by such persons, and by those who shall use 
things, or dwell in such places. Vestments, vessels, 
other such things that are set apart for divine service, are 
sprinkled with it. It is sometimes sprinkled on cattle, wil 
an intention to free or preserve them from diabolical en: 
chantments ; and in some spiritual books there are prayers 
to be said on such occasions, by which the safety of s 
animals, as being a temporal blessing to the possessots, s 
begged of God, whose providential care is extended to a 
his creatures. As a ceremony, says the Catholic, wat 
brings to our remembrance our baptism, in which, by 
we were cleansed from original sin. It also puts us 9 
of that purity of conscience which we ought to enat 
always to have, but especially when we are to 
our God. The salt, which is put into the water 
serve it from corrupting, is also a figure of div 
which preserves our souls from the corruption of sit 
is likewise an emblem of that wisdom and discretion wil 
ought to season every action that a Christian does, # 
every word that he says. It is wont to be b 
sprinkled in churches on Sundays, in the beginn 
solemn office. It is kept in vessels at the d 
same churches, that it may be taken by the & 
they enter in. It is also often kept in private houses 
chambers. — 
Warter-Spout, an extraordinary meteor, consisting 
large mass of water collected into a sort of columm, 
moved with rapidity along the surface of the se 
PuysicaL GEoGRAPHY. 
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JnpER this name may be comprehcnded almost every 
heraulic structure or contrivance ; such as canals, con- 
dus, locks, mills, watcr-engines, &c. But they may be 
cgveniently classed under two general leads, Ist, works 
wich have for their object the conducting, raising, or other- 
we managing, of water; and, 2dly, works which derive 
thr efficacy from the impulse or other action of water. The 
fi, class comprehends the methods of simply conducting 
wer in aqueducts or in pipes for the supply of domestic 
ccsumption or the working of machincry. It compre- 
dls the methods of procuring the supplics necessary 
foshese purposes, by means of pumps, water or fire en- 
gis. It also comprehends the subsequent management 
i water thus conducted, whether in order to make the 
piver distribution of it according to the demand, or to 
erloy it for the purpose of navigation, by lockage, or 
ovr contrivances. And in the prosecution of these things 
miy subordinate problems will occur, in which practice 
jderive great advantages from a scientific acquaintance 
withe subject. The second class of water-works is of 
myli greater variety, comprehending almost every kind of 
waulic machinc; and would of itsclf fill volumes. Many 
ofnese have already occurred in various articles of this 
wik, particularly in HypRoDYNamics, part iii—-On Hy- 
dnilic Machinery. In describing or treating them, we 
» tacitly referred the discussion of their general princi- 
, in which they all resemble each other, to some article 
wire they could be taken in a connected body, suscepti- 
of general scientific discussion, independent of the cir- 
custances which of necessity introduced the particular 
miifications required by the uses to which the structures 
wie to be applied. ‘That part of the present article, 
tliefore, which cmbraces these common principles, will 
clifly relate to the theory of water-mills, or rather of 
wier-wheels ; becansc, when the necessary motion is given 
le axis of the water-wheel, this may bc set to the per- 


louance of any task whatever. 
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Of the Conducting of Water. 


ihis is undoubtedly a business of great importance, and 
O%s a principal part of the practice of the civil cngineer : 
jalso a business so imperfectly understood, that we be- 
that very few engineers can venture to say, with 

ble precision, what will be the quantity of water 
hhis work will convey, or what plan and dimensions of 
uit will convey the quantity which may be proposed. 
1 the article River we have given a sort of history of 
ores of our knowledge in hydraulics, a branch of mc- 
vical philosophy which seems to have becn entirely un- 
Wn to the ancients. Evcn Archimedes, the author of 
ih st all we know in hydrostatics, seems to have been en- 
iy ignorant of any principle by which he could deter- 
» the motion of water. The mechanical science of the 
fents seems to have reached no farthcr than the doc- 
' of equilibrium among bodies at rest. Guglielmini first 
ured to consider the motion of water in opcn canals 
‘n rivers. Its motion in pipes had been partially consi- 
fel in detached portions by others, but not so as to make 
ly of doctrine. Sir Isaac Newton first cndeavoured to 
ter hydraulics susceptible of mathematical demonstra- 
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tion: but his fundamental proposition has not yet been Water- 
freed from very serious objections; nor have thc attempts Works. 


of his successors, such as the Bernoullis, Euler, D’Alembert, 
and others, been much more successful : so that hydraulics 
may still be considered as very imperfect, and the general 
conclusions which we are accustomed to receive as funda- 
mental propositions are not much better than matters of 
observation, little supported by principle, and therefore re- 
quiring the most scrupulous caution in the application of 
them to any hitherto untried case. When experiments 
are multiplied so as to include as great a variety of cases 
as possible, and when these are cleared of extrancous cir- 
cumstances, and properly arranged, we must receive the 
conclusions drawn from them as the general laws of hy- 
dranlics. The experiments of the Abbé Bossut, narrated 
in his Hydrodynamique, are of the greatest value, having 
been made in the cases of most general frequency, and 
with great care. The greatest service, however, has been 
done by the Chevalier du Buat, who saw the folly of at- 
tempting to deduce an accurate theory from any principles 
that we have as yet learned, and the necessity of ad- 
hcring to such a thcory as could be deduccd from experi- 
ment alone, independent of any more general principles. 
Such a theory must be a just onc, if the experiments 
are really gencral, unaffected by the partieular circum- 
stances of the casc, and if the classcs of experiment 
arc sufficiently comprchensive to include all the cascs 
which occur in the most important practical questions. 
Some principle was however necessary for connecting 
thesc experiments. The sufficiency of this principle was 
not easily ascertained. Du Buat’s way of establishing 
it was judicious. If the principle is ill-founded, the re- 
sults of its combination in cases of actual experiments must 
be irregular ; but if expcriments, seemingly very unlike, 
and in a vast varicty of dissimilar cascs, give a train of re- 
sults which is extremely regular and consistent, we may 
presume that the principle, which in this manncr harmo- 
nizes and reconciles things so unlike, is foundcd on the 
nature of things; and if this principle bc such as is agree- 
able to our clearest notions of the internal mechanism of 
the motions of fluids, our presumption approaches to con- 
viction. 

Procecding in this way, the Chevalier du Buat has col- 
lected a prodigious number of facts, comprehending almost 
every casc of the motion of fluids. He first classed them 
according to their resemblance in some onc particulary, and 
observed the differences which accompanicd their differ- 
ences in other circumstances; and by considering what 
could produce these differcnccs, he obtained general rules, 
deduced from fact, by which these differcnecs could be 
madc to fall into a regular series. He then arranged 
all the experiments undcr some other circumstances of 
resemblance, and pursued the same mcthod ; and by 
following this out, he has produced a general proposi- 
tion, which applies to the whole of this numcrous list 
of experiments with a precision far exceeding our utmost 
hopes. ee ‘ 

We must however observe, that of this list of experi- 
ments therc is a very large class which is not direct, but 
requires a good deal of reflection to cnable us to draw a 
confident conclusion ; and this is in cases which are very 
frequent and important, viz. where the declivity is exceed- 
ingly small, as in open canals and rivcrs. The experiments 


were of the following forms. ‘Two large cisterns were 
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made to communicate with each other by means of a pipe. 
The surfaces of the water in these cisterns were made to 
differ only by a small fraction of an inch; and it is sup- 
posed that the motion in the communicating pipe will be the 
same as in a very long pipe, or an open canal, having this 
very minute declivity. We have no difficulty in admit- 
ting the conclusion; but we have seen it contested, and 
it is by no means intuitive. We had entertained hopes 
that this important case would have been determined by 
direct experiments, which the writer of this article was 
commissioned to make by the Board for Encouraging Im- 
provements and Manufactures in Scotland; but the infirm 
State of his health was always an effectual bar to the ac- 
complishment of this desirable object. This however need 
not occasion any hesitation in the adoption of the Chevalier 


Tasie I. Logarithms of the Values of the Numerator of the Fraction 


mean Depth d: also the Value of 0-3 (V d—0°1). 


Log. of “ Log. of kg 
307 (n/4—01) | (,/Z 94) sor(Wa-01) | (759.1) 
; 0,1 1°82208 0,06 | 4,9 281216 0,63 
1 0,2 202773 0,10 5,0 2°81674 0,63 
0,3 2°13815 0,13 [5] 2°82125 0,65 
0,4 2:21343 0,16 | 5,2 282567 0,65 
| 0,5 2-27040 0,18 15,3 283000 0,66 
| 0,6 2°31618 0,20 | 5,4 283422 0,67 
| 0,7 2°35441 0,22 15,5 283840 0,67 
| 0,8 2°38719 0,24 15,6 284248 0,68 . 
f 0,9 241588 0,25 15,7 2°84648 0,68 
1,0 2°44138 0,27 5,8 285043 0,69 
1,1 246431 0,28 45,9 285431 0,69 
1,2 2°48518 0,30 16,0 2°85812 0,70 
11,3] 2-50426 0,31 16,1 286185 0,70 
1,4 2°52185 0,32 16,2 2-86554 0,71 
1,5 253818 0,34 46,3 2°86916 0,72 
1,6 | 255345 0,35 6,4 287271 0,73 
11,7 2°56769 0,36 16,5 2°87622 0,73 
1,8 2°58112 0,37 46,6 287966 0,74 
1,9 259381 0,38 | 6,7 2°88306 0,75 
h 2,0 2-60580 0,39 16,8) 2-88641 0,75 
b 2.) 261713 0,40 | 6,9 288971 0,76 
(2,2| 2-62803 0,41 7,0 289296 0,76 
12,3} 263839 0,42 17,1 2°89614 0,77 
12.4 2°64827 0.44 | 7,2 2°89930 0,77 
| 2.5 265772 0,45 47,3! 290241] 0,78 
12.6 2°66681 0,45 47,4 290549 0,78 
} 2,7 2'67556 0,46 17,5 2-90851 0,79 
| 2,8 2°68395 0,47 17,6 2-91150 0,79 
2,9 2-69207 0,48 17,7 2°91445 0,80 
| 3,0 2°69989 0,49 17,8 291734 0,80 
F 3,1 2°70743 0,50 17,9 292022 0,81 
| 3,2 2°71472 0,51 8,0 2-92305 0,82 
3,3 2-72181 0,52 18,1 292584 0,82 
3,41 2-79866 0,53 |82) 2-92860 0,83 
1 3,5 2°73531 0,53 18,3 2:93133 0,83 
5 3,6 2°74178 0,54 8,4 2:93403 0,84 
: 3,7 2°74805 0,55 | 8,5 2-93670 0,84 
# 3,8 2°75417 0,56 | 8,6 293933 0,85 
13,9! 2-76009 0,56 | 8,7 2:94192 0,85 
4,0} (2-76589 0,57 18,8 294449 0,86 
f 4,1 2°77153 0,58 18,9 294703 0,86 
14,2} 2°977704 0,59 19,0 2°94954 0,87 
[4,3] 2°78240 0,59 [9,1 295202 0,87 
E 4,4} 2-78765 0,60 19,2 2:95447 0,88 
4,5 | 279977 0,60 49,3 2°95690 0,88 
64,6) 2-7977y 0,61 9,4 2-95930 0,89 
j 407 280269 0,62 49,5 296167 0,89 
#4,8/ 2-80747 0,63 19,6 2°96402 0,90 


Log. of y Log. of - 

307 (4/d-0'1) (,/a—-0'1) 307 (ial 

9,7 2-96634 0,90 54 3°34738 
9,8 296865 0,91 55| 335143 

| 9,9 2°97093 0,91 56 5°35539 
| 10 297319 0,92 57 3'35928 
Tr, 2'99454 0,97 58 3-36312 
12 3-01401 1,01 59 336687 
13 3:03189 1,05 60 3:37057 
14 304843 1,09 61 3°37421 
115 3-06383 1,13 62 3'37778 
16 3-07820 1 l7 63 3°38130 
17 3:09170 1,21 64 3‘38477 
18 3:10441 1,24 65 3°38817 
19 3:11644 1,28 | 66 339153 
20 3:12783 1,31 67 3°39483 
21 3°13867 1,34 68 3-39809 

22 3°14899 1,38 69 3:40130 | 
‘23 3'15885 1,41 70 3:40446 
24 316828 1,44 7] 3.40758 
25 3:17734 1,47 | 72 341065 
12 318601 1,50 73 3-41369 
27 3°19438 1,53 74 341667 
| 28 3'20243 1,56 75 3°41962 
| 29 3°21020 1,58 76 3°42253 
30 321770 1,61 17 3:42540 
| 31 3°22495 1,64 78 3°42823 
| 32 3°23196 1,67 79 343103 
33 3:23877 1,69 80 3°43380 
134 3°24537 172 sol 3:43653 
35 3-25176 1,74. | 82 3°43923 
| 36 3°25799 1,77 83 344189 
a7 3°26404 1,79 84 3:44452 
38 3-26993 1,82 | 83 3:44712 
39 3°27566 1,84 86 344968 
40 3-28125 1,87 87 345222 
4] 3-28669 1,89 88 3:45473 
42 329201 1,91 89 3:45721 
| 43 3'29720 1,93 90 345965 
| 44 3 30227 1,95 |.91 3°46208 
45 330722 1,98 92 3°46448 
46 3°31207 2,00 93 346685 
47 331681 2,03 94 346920 
48 3°32145 2,05 95 3°47152 
49 3°32599 2,07 96 3:47381 
50 333043 2,09 97 3°47608 
51 - 3-33480 2,11 98 3°47833 
52 3:33908 2,13 99 3:48056 
53 3°34327 2,15 {100 3°48277 
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du Buat’s general proposition, because the experiments 
which we are now criticising fall in precisely with the gen. 
ral train of the rest, and show no general deviation wish 
would indicate a fallacy in principle. 
We apprehend it to be quite unnecessary to add my, | 
to what has been already delivered on the motion of wa a 
in an open canal. Their general progressive motion pe 
consequently the quantity delivered by an aqueduct ee | 
slope and dimension, are sufficiently determined « and all 
that is wanted is the tables referred to in the article Rie | 
by which any person who understands common arith a 
may compute the quantity of water which will be delive 
by the aqueduct, canal, conduit, or Pipe. These 
which with great labour have been computed for this work | 
here follow. wr 


- 


307 (Wd —0-1) 
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for every Value of the Hydran . 
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307 (Wd — 0-1) 
V¥s—LVs +169 every Value of the 


| Slope s. 
Log. of _ Log. of __ Log. of Log.of - Log. of Lonke 
Jr—La/s+16 Ve—L sti Je—L r/s416 J/s—L J s+T6 = ite L NV s416 f Jie. Jam 

971784 | 7,3 | 020651 | 45| 0-67997 | 170 | 1-01983 800 | 1:39690 | 5200 | 18342 — 
974210 7,4 0:20997 46 0°68574 180 1:03410 810 139985 5300 1:83575 
976388 7,0 0°21336 47 069135 | 190 1:04751 820 1:40277 5400 1-84002 
9°78376 7,6 021674 48 069688 200 1:06026 830 1-40564 5500 1-8442] 
9°80202 77 0-22009 49 0-70226 210 1-07237 840 1:40847 5600 1:84833 
9°81889 7,8 0°22335 50 0-70749 220 1:08390 850 1-41128 5700 1:85237 
9:83461 7,9 022663 51 0-71265 230 1-09489 860 1-41408 5800 1°85634 
984930 8,0 022982 52 0°71767 240 1:10542 870 1:41683 5900 1:86022 
986314 8,1 023297 oo 0°72263 250 1:11553 880 1:41953 6000 1-86404 
9°87622 8,2 0-23611 54 0-727 46 260 112523 890 1:4222 6100 1-:86778 
9°88857 8,3 0:23923 55 0°73223 ' | 270 1:13453 900 1°42487 6200 1:87146 
990031 0-24229 56 0°73695 280 1:14345 910 1°42746 6300 1:87507 
991153 0-24532 57 0°74155 290 1-15204 920 1-43005 6400 187863 
992227 0-24832 58 0°74601 300 1:16035 930 1°43263 6500 188213 
998247 0:25128 59 0-75043 310 1:16838 940 1:43515 6600 1:88558 
994231 0-25422 60 0°75481 320 1°17612 950 1:43764 6700 1:88898 
995173 0-25709 61 075906 330 1:18363 960 1:44011 6800 1-89233 
9:96085 0-25996 62 0-76328 340 1-39092 970 1-44254 6900 1:89564, 
996962 0:26281 63 0-76745 350 1:19803 980 1-44498 7000 1:89891 
997818 0-26560 64 077151 360 1:20490 990 1°44737 7100 1:90214. 
998632 9 0:26839 65 0°77546 370 1:21158 1000 1-44976 7200 1:90532 
9:99427 9 0271156 66 0-77945 380 ee 7300 1:90845 
000200 9 0°27387 67 0°78333 390 1:22435 1100 1-47223 7400 | - 191154 
000945 9 0°27656 68 078718 400 1:23048 1200 1-49269 7500 1-91458 
001669 9 0:27921 69 079092 410 1:23647 1300 1:51148 7600 1:91757 
0:02373 9 0-28186 70 0:79463 420 1:24232 1400 1-52885 7700 1:92052 
003064 9 0°28450 71 0-79824 430 1:24805 1500 1:54497 7800 1-92344 
0:03733 0 0°28709 72 0°80182 440 1:25360 1600 1:56014 7900 1-92632 
004383 73 0-80536 450 1-25903 1700 1:57416 8000 1-92916 
005015 0-31170 74 0-80882 460 1:26433 1800 1:58747 8100 1:93197 
005638 0°33425 75 0°81231 470 1:26951 1900 1-60004 8200 1:93475 
006245 13 0°35488 76 0°81571 480 1:27461 2000 161195 8300 1:93749 
0:06839 14 0:37420 Oi 0°81908 490 1-27957 2100 1:62325 8400 1:94020 
007412 15 0°39235 78 0-82236 500 | 128445 2200 1-63403 8500 1:94287 
0:07978 16 0:40926 79 0°82562 510 1-28923 2300 1-64432 8600 194551 
008533 17 0:42521 80 0°82885 520 1:29391 2400 165414 8700 1:94811 
009081 18 0°44028 81 0°83206 530 1:29851 2500 1:66358 8800 1-95069 
009615 19 0°45439 82 0°83525 540 1:30300 2600 167261 8900 195324 
010131 20 046776 83 0°83835 550 | 1:30740 2700 1-68133 9000 1:95576 
010644 21 0°48044 84 0.84142 560 131172 2800 1:68971 9100 1:95826 
011147 22 0:49262 85 0:84442 570 1:31597 2900 1:69780 9200 1:96073 
011635 23 0°50433 86 0:84739 580 1:32015 3000 1:70558 9300 1:96317 
012118 24 0°51548 87 0 85034 590 1:32426 3100 1°71313 9400 1:96559 
012595 25 0°52621 88 0°85327 600 1:32830 3200 1:72042 9500 1-96797 
0:13061 26 0:53656 89 0:85618 | 610 1:33226 3300 1:72750 9600 1:97033 
0:13519 27 0°54654 90 0-85908 620 1:33614 3400 1 73435 9700 1-97267 
0:13970 28 055606 91 086189 630 1:33997 3500 1°74099 9800 197497 
014410 29 0°56526 92 0°86463 640 1:34373 3600 1:74746 9900 1:97726 
0:14844 30 0°57415 93 0-86741 650 1-34743 3700 1-75373 10000 1:97952 
0°15274 31 0°58263 94 0-87017 660 1:35108 3800 1°75984 11000 2°00099 
015697 82 059095 95 0°87286 670 1-35468 3900 1-76578 12000 2:02056 
0:16113 33 0'59901 96 0°87552 680 1-35823 4000 1:77159 13000 2°03855 
016522 34 0°60692 97 0°87818 690 1-36170 4100 1:77725 14000 2°05518 
0-16927 35 0°61448 98 0-88076 700 136513 4200 1-78277 15000 2°07065 
0:17322 36 0:62180 99 088338 710 1-36851 4300 1:78814 16000 2°08512 
017713 37 062900 100 0.88593 720 1:37185 4400 1-79339 17000 2-09869 
018099 38 0°63599 | 730 1:37513 4500 1:77851 18000 2°11148 
018477 39 064276 110 091014 740 1:37839 4600 1-80352 19000 2°12357 
01885 40 064933 | 120} 0°93212 750 1:38157 4700 180840 | 20000 2°13503 
01999 4] 0°65571 130 0-95236 760 1:38471 4800 1:81321 21000 2:14594 
019584 | 42 066200 | 140] 097109 | 770 | 1-38782 | 4900 | 1°81790 | 22000 | = 2-15633 
0719946 43 066811 150 098843 780 1:39089 5000 1-82249 23000 216624 
0:20298 44 0°67413 160 100466 790 1-39391 5100 1:82699 | 24000 217573 


‘BLE I. consists of three columns. Column 1, entitled 

tains the hydraulic mean depths of any conduit in 
be. This is set down for every tenth of an inch in the 
‘fen inches, that the answers may be more accurately 
Med for pipes, the mean depth of which seldom ex- 
et three or four inches. The column is continued to 
Vaches, which is fully equal to the hydraulic mean 
p’ of any canal. 


Column 2 contains the logarithms of the values of ./d 
—0-1, multiplied by 307; that is, the logarithm of the 


eta = OD in the article 
Vs —LV 35416 


numerator of the fraction 


RIVER. 
Column 3 contains the product of the values of 


/d— 0-1 multiplied by 0°3. 


788 


Water- 
Works. 


WATER- 


TABLE II. consists of two columns. Column 1, entitled 


$s, contains the reciprocal of the number expressing the 


slope or declivity of any pipe or canal; that is, the quotient 
of its length divided by the elevation of one extremity 
above the other. Thus, if a canal of one mile in length 
be three feet higher at one end than the other, then s is 


5280 
—— — 1760. 
3 176 


Column 2 contains the logarithms of the denominators 
of the above-mentioned fraction, or of the different values 


of the quantity “7s — Ls + 16. 


Examples of the use of these Tables. 


Example 1. Water is brought into the city of Edin- 
burgh in several mains. One of these is a pipe of five 
inches diameter. The length of the pipe is 14,637 feet ; 
and the reservoir at Comiston is forty-four feet higher than 
the reservoir into which it delivers the water on the Castle 
Hill. Query, The number of Scotish pints which this 
pipe should deliver in a minute ? 


1. We have d= ; = 1-25 inches. The logarithm cor- 


responding to this d, being nearly the mean between the 
logarithms corresponding to 1-2 and 1:3, is 2-49472. 


14637 
>) = 
2. We have s= iA 


sponding to this in Table II. is had by taking proportional 
parts for the difference between the logarithms for s = 330 
and s = 340, and is 1:18533. 
3. From 2:494:72 
Take 1:18533 


or 332:7. The logarithm corre- 


Remains 1:30939, the logarithm of 20°385 inches. 

4. In column 3 of Table I. opposite to d= 1-2 and 
d= 1°3, are 0°3 and 0:31, of which the mean is 0:305 inches, 
the correction for viscidity. 

5. Therefore the velocity in inches per second is 
20°385 — 0°305, or 20-08. 

6. To obtain the Scotish pints per minute (each contain- 
ing 1034 cubic inches), multiply the velocity by 60, and 
this product by 5’, and this by 0-7854 (the area of a circle 
whose diameter is 1), and divide by 103-4. Or, by loga- 
rithms, 


Aide thier ig. 08 BO OB sais tricgish ass sasikEwigae «tbe 130276 
oe ole a ee” nev L-77815 

beg, NSP BR a. x. SE call 1-39794, 

Nog 08, C7 BE Enno snieog s+ ,0scumepydachasnae 1:89509 

4°37394, 

Subtract the low or 1054.0.0......., 00% ..4..0 201451 
Remains the log. of 228-8 pints.........0. 000.0000. 235943 


Example 2. The canal mentioned in the article River, 
p- 270, was 18 feet broad at the surface, and 7 feet at the 
bottom. It was 4 feet deep, and had a declivity of 4 inches 
inamile. Query, The mean velocity ? 

1. The slant side of the canal corresponding to 4 feet 
deep and 54 projection, is 6:8 feet; therefore the border 
touched by the water is 6S + 7 + 6°8 = 20:6. The area 
18 4+. 7 50 

7 = 50 square feet. Therefore d = 506 
= 2-427 feet, or 29°124 inches. The logarithm corre- 
sponding to this in Table I. is 3-21113, and the correction 
for viscidity from the third column of the same table is 
1°58. 

2. The slope is one third of a foot in a mile, or one foot 
in three miles. Therefore s is 15840. The logarithm 
corresponding to this is 2-08280. 


is 4 x 
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3. From 321113 
Subtract 2°08280 
Remains 1-12833 = log. of 13-438 inehes, 
Subtract for viscidity......... 1:58 


Poe 


11858 | 


at was oh. | 
that inthe | 


Velocity per second......... 


This velocity is considerably smaller than wh 
served by Mr Watt. And indeed we observe, 
very small declivities of rivers and canals, the formuly isa 
little different. We have made several Comparisons “ee 
formula which is essentially the same with Du Buat’s, and 
comes nearer in these cases. Instead of taking the hae | 


bolic logarithm of Ws +4 1-6, multiply its common loo. 
rithm by 24, or multiply it by 9, and divide the product Vik 
by 4; and this process is vastly easier than taking the | | 
hyperbolic logarithm. . 

We have not however presumed to caleulate tables on 
the authority of our own observations, thinking too respect 
fully of this gentleman’s labours and observations, But _ 
this subject will ere long be fully established on a series 
of observations on canals of various dimensions and de. 
clivities, made by several eminent engineers during the | 
execution of them. Fortunately the Chevalier du Buat’s _ 
formula is chiefly founded on observations on small canals; _ 
and is therefore most accurate in works where it is most | 
necessary, viz. in mill-courses, and other derivations for _ 
working machinery. 

We now proceed to take notice of a few eircumstances | 
which deserve attention, in the construction of canals, in | 
addition to those delivered in the article River. . 

When a canal or aqueduct is brought off froma basin | 
or larger stream, it ought always to be widened at the en- | 
try, if it is intended for drawing off a continued stream of — 
water ; for such a canal has a slope, without whichit cn | 
have no current. Suppose it filled to a dead level to 
farther end: take away the bar, and the water im 
ately begins to flow off at that end; but it is some 
before any motion is perceived at the head of the canal, 
during all which time the motion of the water is augment- 
ing in every part of the canal; consequently the slope is 
increasing in every part, this being the sole eause of its 
stream. When the water at the entry begins to move, the 
slope is scarcely sensible there ; but it sensibly steepens 
every moment with the increase of velocity, which at last 
attains its maximum relative to the slope and dimensions 0 
the whole canal; and this regulates the depth of water m 
every point down the stream. When all has attained & 
state of permanency, the slope at the entry remains mud 
greater than in any other part of the eanal; for this 
must be such as will produce a velocity sufficient for 
plying its TRarn. And it must be remembered, tha 
velocity which must be produced greatly exeeeds the me 
velocity corresponding to the train of the eanal. Supp 
that this is twenty-five inches: there must be a velocity 
of thirty inches at the surface, as appears by the table in 
the article River, p. 273. This must be produced bya 
real fall at the entry. nar 

In every other part the slope is sufficient if it m a. 
serves to give the water (already in motion) force enough 
for overcoming the friction and other resistances. } hl 
the entry the water is stagnant if in a basin, or Its a We 
ing past laterally if the aqueduct is derived from a TVe's 


and having no velocity whatever in the dire an | hi 
canal, it must derive it from its slope. ‘The water Ge ‘4 
, | eg 


which has acquired a permanent form in sueh an aqu he 
must necessarily take that form which exaetly pee 4 
offices requisite in its different portions. The surface ail 
mains horizontal in the basin, as KC (fig. 1); till it a | 
near the entry of the canal .AB, and there it acquires ©" | 


Woreof an undulated curve 
‘Ty; and then the surface ac- Fig. 1. 
an uniform slope EF, ae 

» t: lower part of the canal, 
| od the water is in train. 
r is is a drain, the dis- re 
aye is much lessthan might ; 
» joduced by the same bed if this sudden slope could 
»ioided. If it is to be navigated, having only a very 
ene slope in its whole length, this sudden slope is a very 
eyimperfection, both by diminishing the depth of water 
ie might otherwise be obtained along the canal, and by 
noring the passage of boats into the basin very difficult, 
dae coming out very hazardous. 
A this may be avoided, and the velocity at the entry 
aye kept equal to that which forms the train of the ca- 
|, y the simple process of enlarging the entry. Suppose 
atjie water could accelerate along the slopes of the ca- 
,b a heavy body would do on a finely polished plane. 
jnow make the width of the entry in its different parts 
y¢ely proportional to the fictitious velocities in those 
rijit is plain that the slope of the surface will be made 
reel to that of the canal which is in train. This will re- 
inja form somewhat like a bell or speaking trumpet, as 
ayeasily be shown by a mathematical discussion. It 
i however be so much evasated at the basin as to oc- 
pmnuch room, and it would be very expensive to make 
lan excavation; but we may, at a very moderate ex- 
nj of money and room, make the increase of velocity at 
e\itry almost insensible. This should always be done, 
dj; is not all expense; for if it be not done, the water 
lindermine the banks on each side, because it is mov- 
giery swiftly, and will make an excavation for itself, 
ig all the mud in the canal below. We may observe 
isinlargement at the entry of all natural derivations 
ng basin or lake. It is a very instructive experiment 
fijup this enlargement, continuing the parallel sides of 
P jain quite to the side of the lake. We shall immedi- 
libbserve the water grow shallower in the drain, and its 
nance will diminish. Supposing the ditch carried on 
arallel sides quite to the side of the basin, if we build 
ills or dikes from the extremitics of those sides, bend- 
} (twards with a proper curvature (and this will often be 
sipstly than widening the drain), the discharge will be 
iy increased. We have seen instances where it was 
t doubled. 

lp enlargement at the mouths of rivers is generally 
ljto the same cause. The tide of flood up the river 
fes asuperficial slope opposite to that of the river, and 
Siidens the mouth. This is most remarkable when the 
eure high, and the river has little slope. 
“er this great fall at the entry of the canal, in which 
u filaments are much accelerated, and the inferior ones 
pf all, things take a contrary turn. The water, by 
¢ on the bottom and the sides, is retarded ; and there- 
bite section must, from being shallow, become a little 
ey’, and the surface will be convex for some distance, 
comes into train. When this is established, the fila- 
‘nearest the bottom and side are moving slowest, and 
Hface, in the middle especially, retains the greatest 
Oy, gliding over the rest. The velocity in the canal, 
Ie depth of the section, adjust themselves in such a 
fr that the difference between the surface of the basin 
ie surface of the uniform section of the canal corre- 
‘i exactly to the velocity. Thus, if this be observed 
D} Wo feet in a second, the difference of height will be 
fof an inch. 

he practical questions that are of considerable import- 
cbspecting the motion of water in aqueducts, may be 
‘though not elegantly, solved by means of the tables. 
"it is to be remembered, that these tables relate only 
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to uniform motion, that is, to water that is in train, and Water- 
where the velocity suffers no change by lengthening the Works. 


conduit, provided the slope remain the same. It is much 
more difficult to determine what will be the velocity, &c. in 
a canal of which nothing is given but the form, and slope, 
and depth of the entry, without saying how deep the water 
runs in it. And it is here that the common doctrines of 
hydraulics are most in fault, and unable to teach us how 
deep the water will run in a canal, though the depth of the 
basin at the entry be perfectly known. Between the part 
of the canal which is in train and the basin, there is an in- 
terval where the water is in a state of acceleration, and is 
afterwards retarded. 

The determination of the motions in this interval is ex- 
ceedingly difficult, even in a rectangular canal. It was one 
great aim of Du Buat’s experiments to ascertain this by 
measuring accurately the depth of the water. But he 
found that when the slope was but a very few inches 
in the whole length of his canal, it was not in train for want 
of greater length ; and when the slope was still less, the 
small fractions of an inch, by which he was to Judge of the 
variations of depth, could not be measured with sufficient 
accuracy. It would be a most desirable point to determine 
the length of a canal, whose slope and other dimensions are 
given, which will bring it into train; and what is the ratio 
which will then obtain between the depth at the entry, and 
the depth which will be maintained. Till this be done, the 
engineer cannot ascertain by a direct process what quantity 
of water will be drawn off from a reservoir by a given canal. 
But as yet this is out of our reach. Experiments however 
are in view which will promote the investigation. 

But this and similar questions are of such importance 
that we cannot be said to have improved hydraulics unless 
we can give a tolerably precise answer. This we can do 
by a sort of retrograde process, proceeding on the principles 
of uniform motion established by the Chevalier du Buat. 
We may suppose a train maintained in the canal, and then 
examine whether this train can be produced by any fall that 
is possible at the entry. Jf it can, we may be certain that 
it is so produced, and our problem is solved. 

We shall now point ont the methods of answering some 
chief questions of this kind. 

Quest. 1. Given the slope s and the breadth w of a canal, 
and the height H of the surface of the water in the basin 
above the bottom of the entry ; to find the depth / and ve- 
locity V of the stream, and the quantity of water Q which 
is discharged. 

The chief difficulty is to find the depth of the stream 
where it is in train. For this end, we may simplify the 
hydraulic theorem of uniform motion in the article River; 
VNgd 
one 
acquired in a second by falling, d is the hydraulic mean 


depth, and /S stands for .f/s— Li/s+16. Nisa 
number to be fixed by experiment (see River), depending 
on the contraction or obstruction sustained at the entry of 
the canal, and it may in most common cases be taken 


= 244; so that 7 Ng may be somewhat less than 307. 
To find it, we may begin by taking for our depth of ‘stream 
a quantity 2, somewhat smaller than H the height .of 
the surface of the basin above the bottom of the canal. 
With this depth, and the known width w of the canal, 
we can find the hydraulic depth d (see River, p. 265). 
Then with “d and the slope find V by the table: make 


Ngd er me VAS ’ 
hie V = ve. This gives VNg = ae This 
value of N g is sufficiently exact ; for a small error of depth 
hardly affects the hydraulic mean depth. 

After this preparation, the expression of the mean velo- 


making V = where g is the velocity (in inches) 
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wh 
city in the canal will Sa a The height 
which will produce this velocity is a. (). Now 
2GS \w + 2h 


this is the slope at the entry of the canal which produces 
the velocity that is afterwards maintained against the ob- 
structions by the slope of the canal. It is therefore = 
H—s. Hence we deduce 


aL Gast?) —2H| 


If there be no contraction at the entry, g= G and 
_ 
26 2 

Having thus obtained the depth A of the stream, we ob- 
tain the quantity of water by combining this with the width 
w, and the velocity V. 

But as this was but an approximation, it is necessary to 
examine whether the velocity V be possible. This is very 
easy. It must be produced by the fall H—A. We shall 
have no occasion for any correction of our first assumption, 
if 4 has not been extravagantly erroneous, because a small 
mistake in / produces almost the same variation ind. The 
test of accuracy however is, that 4, together with the 
height which will produce the velocity V, must make up 
the whole height H. Assuming / too small, leaves H —hA 
too great, and will give a small velocity V, which requires 
a small value of H—f. ‘The error of H —/ therefore is 
always greater than the error we have committed in our 
first assumption. Therefore when this error of H —h is 
but a trifle, snch as one fourth of an inch, we may rest sa- 
tished with our answer. 

Perhaps the easiest process may be the following: Sup- 
pose the whole stream in train to have thc depth H. The 
velocity V obtained for this depth and slope by the table 
requires a certain depth wu. Make,/H+u:H=H:A, 
and / will be exceedingly near the truth. The reason is 
obvious. 

Quest. 2. Given the discharge (or quantity to be fur- 
nished in a second) Q, the height H of the basin above 
the bottom of the canal, and the slope; to find the dimen- 
sions of the canal. 

Let x and y be the depth and mean width. It is 


Q — 
plain that the cquation a 2G VH—x will give 


a value of y in terms of x Compare this with the 
value of y obtained from the equation ce Phen 


y VS“ y+ or 
This will give an equation containing only z and known 
quantities. But it will be very complicated, and we must 
have recourse to an approximation. ‘This will be best un- 
derstood in the form of an example. 

Suppose the depth at the entry to be 18 inches, and the 
slope yg4y5- Let 1200 cubic feet of water per minute be 
the quantity of water to be drawn off for working ma- 
chinery, or any other purpose; and let the canal be sup- 
posed of the best form recommendcd in the article 
River, where the base of the sloping side is four thirds 


of the height. 
2 
The slightest consideration will show us, that if _ be 


taken for the lieight producing the velocity, it cannot exceed 


three inches, nor be less than one. Suppose it two 


and therefore the depth of the stream in the canal 


sixteen inches; find the mean width of the canal 


equation w = 


307 »1n whi 


ieve_on( aaa) 


twenty cubic feet (the sixtieth part of 1200), WS js - 


28:153 = /1000—LV 1000416, and h = 1g 


gives w= 5°52 fcet. The section n = 7-36 feet, and V 
326 inches. This requires a fall of 1:52 inches instea 


two inches. Take this from eighteen, and there 


16-48, which we shall find not to differ one tenth of 
from the exact depth which the water will acquire , 
maintain. We may therefore be satisfied with ass 
5°36 feet as the mean width, and 3°53 feet for the w: 


the bottom. 


This approximation proceeds on the consideratig Fr 
when the width diminishes by a small quantity, and in 


same proportion that the depth increases, the h 


ydra 


mean depth remains the same, and therefore the velo 
also remains, and the quantity discharged changes in 
exact proportion of the section. Any minute error w 
may result from this supposition, may be corrected by 
creasing the fall producing the velocity, in the propor! 
of the first hydraulic mean depth to the mean dept 
responding to the new dimensions found for the cana 


will now become 1°53, and V will be 32°72, and th 


will be 16°47, The quantity discharged being divided 
V, will give the section = 7-335 feet, from which, and th 


new depth, we obtain 5-344 for the width. 


This and the foregoing are the most common questions 


proposed to an engineer. We asserted with som 


dence that few of the profession are able to answer th 
with tolerable precision. We cannot offend the profes 


gentlemen by this, when we inform them that the A 
of Sciences at Paris were occupied during several 


with an examination of a plan proposed by M. de Par 
for bringing the waters of the Yvette into Paris, and 


the most mature consideration, gave in a report 


quantity of water which M. de Parcieux’s aqueduct 
yield ; and that their report has been found erroneousin| 
proportion of at least two to five; for the waters 
been brought in, and exceed the report in this proporti 
§ CMOS iS pigp 
Indeed, long after giving in the report, M. Perronet, t 
§ giving ? 


most celebrated engineer in France, affirmed that 
mensions proposed were much greater than were ne 


and said that an aqueduct of five and a half feet wid 


three and a half deep, with a slope of fifteen inch 


thousand fathoms, would have a velocity of twelve or tht 
inches per second, which would bring in all the water | 
nished by the proposed sources. The great diminution 
expense occasioned by the alteration encouraged the 


munity to undertake the work. It was accordingly 


and a part executed. The water was found to run wil 
velocity of near nineteen inches when it was three and 


feet deep. M. Perronet founded his computation on 


experience alone, acknowledging that he had no theory 
instruct him. The work was carried no farther, it b 
found that the city could be supplied at a much sm 


expense by steam-engines erected by Boulton and 


But the facts which occurred in the partial execution 0! 


aqueduct arc very valuable. If M. Perronet’s aque 


examined by our general formula, s will be found =] 
and d = 1872, from which we deduce the velocity = 
agreeing with the observation with astonishing precls! 


The experiments at Turin by Michelotti on cana 
very numerous, but complicated with many circum 
which would render the discussion too long for this 


When cleared of these circumstances, which we have 


with scrupulous care, they are also abundantly confo 
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; d theory of the uniform motion of running waters. 
to return to our subject. 

uld it be required to bring off at once from the basin 
-course having a determined velocity for driving an 
djshot wheel, the problem becomes easier, because the 
\yelaty and slope combined determine the hydraulic mean 
epi at once; and the depth of the stream will be had by 
eay of the height which must be taken for the whole 
{deps at the entry; in order to produce the required velo- 


i h ike manner, having given the quantity to be discharg- 
Wed, 21 the velocity and the depth at the entry, we can find 
ther dimensions of the channel ; and the mean depth 
insfound, we can determine the slope. 

en the slope of a canal is very small, so that the depth 
lNg ti uniform stream differs but a little from that at the 
rithe quantity discharged is but small. But a great 
loty, requiring a great fall at the entry, produces a great 
mmtion of depth, and therefore it may not compensate 
js diminution, and the quantity discharged may be 
alr. Improbable as this may appear, it is not demon- 
aly false ; and hence we see the propriety of the follow- 
ling jestion. 

Gestion 3. Given the depth H at the entry of a rectan- 
lapanal, and also its width w ; required the slope, depth, 
d tlocity which will produce the greatest possible dis- 


Li x be the unknown depth of the stream. H—z is 
t joductive fall, and the velocity is V2 G WH —z. 
ultiplied by w will give the quantity discharged. 
fore wxV¥2 G WH —x must be made a maximum. 
pmmon process for this will, give the equation 2 H 
ore=2H. The mean velocity will be¥2G Wi H; 
tion will be 2 w H, and the discharge = 


vy a 2 Ww H 
1wHW1H, and d Pied i 
s easily had by the formula for uniform motion. 
he canal is of the trapezoidal form, the investigation is 
roublesome, and requires the resolution of a cubic 
don. 
may appear strange that increasing the slope of a canal 
I the quantity determined by this problem can di- 
lit. the quantity of water conveyed. But one of these 
) ings must happen ; either the motion will not acquire 
lenity in such a canal for want of length, or the dis- 
) must diminish. Supposing, however, that it could 
t, we can judge how far this can go. Let us take 
treme case by making the canal vertical. In this 
@! becomes a simple weir or waste-board. Now the 


With these data the 


me 3 BA 
Hge of a waste-board is 2/2 Gw (2 Fah i)*). The 


jum determined by the preceding problem is to that 
) Waste-board of the same dimensions as HW3H ;: 


LH, or as HViH: H/H —~—4HV3H = 
iv 6465, nearly = 9 : 10. 
"ng given the dimensions and slope of a canal, we 
cover the relation between its expenditure and the 
pr we can tell how much it will sink the surface of a 
twenty-four hours, and the gradual progress of this 
cand this might be made the subject of a particular 
, but it is complicated and difficult. In cases 
this is an interesting object, we may solve the ques- 
th sufficient accuracy, by calculating the expenditure 
‘beginning, supposing the basin kept full. Then, from 
/?"n area of the pond, we can tell in what time this 
“lture will sink an inch; do the same on the supposi- 
at the water is one third lower, and that it is two 
“ower (noticing the contraction of the surface of the 
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pond occasioned by this abstraction of its waters). Thus Water- 
we shall obtain three rates of diminution, from which we Works. 


can easily deduce the desired r 
diture and the time. 

Aqueducts derived from a basin or river are commonly 
furnished with a sluice at the entry. This changes exceed- 
ingly the state of things. The slope of the canal may be 
precisely such as will maintain the mean velocity of the 
water which passes under the sluice; in which case the 
depth of the stream is cqual to that of the sluice, and the 
velocity is produced at once by the head of water above it. 
But if the slope is less than this, the velocity of the issuing 
water is diminished, and the water must rise in the canal. 
This must check the efflux at the sluice, and the water will 
be as it were stagnant above what comes through below it. 
It is extremely difficult to determine at what precise slope 
the water will begin to check the efflux. The contraction 
at the lower edge of the board hinders the water from at- 
taining at once the whole depth which it acquires afterwards, 
when its velocity diminishes by the obstructions. While 
the regorging which these obstructions occasion does not 
reach back to the sluice, the efflux is not affected by it. 
Even when it does reaeh to the sluice, there will be a less 
depth immediately behind it than farther down the canal, 
where it is in train ; because the swift moving water which 
is next the bottom drags with it the regorged water which 
lies on it: but the canal must be rapid to make this differ- 
ence of depth sensible. In ordinary canals, with moderate 
slopes and velocities, the velocity at the sluice may be safely 
taken as if it were that which corresponds to the difference 
of depths above and below the sluice, where both were in 
train. 

Let therefore H be the depth above the sluice, and h the 
depth in the canal. Let e be the elevation of the sluice 
above the sole, and let 6 be its breadth. The discharge 


elation between the expen- 


will be eb VH—A¥2G for the sluice, and wh DE 
wh : 
Wf ——~z> for the canal. These must be the same. This 
w42h 
: : wal YNg uh 
gives the equation eb,/H —AV2G—wh VWs oper 


containing the solution of all the questions which can be 
proposed. The only uncertainty is in the quantity G, which 
expresses the velocity competent to the passage of the water 
through the orifice, circumstanced as it is, namely, subject- 
ed to contraction. This may be regulated by a proper 
form given to the entry into this orifice. The contraction 
may be almost annihilated by making the masonry of a 
cycloidal form on both sides, and also at the lower edge of 
the sluice-board, so as to give the orifice a form resembling 
fig. 5, D, in the article River. [If the sluice is thin in the 
face of a basin, the contraction will reduce 2G to 296. If 
the sluice be as wide as the canal, 2G will be nearly 500. 

Question 4. Given the head of water in the basin H, the 
breadth 8, and the clevation e of the sluice, and the breadth 
w and slope s of the canal, to find the depth 4 of the stream, 
the velocity, and the discharge. 

We must (as in Question 2) make a first supposition for 
h, in order to find the proper value of d. Then the equa- 


se VN gd. Ges 
tion ebVWH —AV2G=wh ws gives h= Nod 
Pay T Fi Meee Py 8 
Ged'SH (s) . If this value shall differ con- 
wNgd wN gd, 


siderably from the one which we assumed in order to begin 
the computation, make use of it for obtaining a new value 
of d, and repeat the operation. We shall rarely be obliged 
to perform a third operation. 

The following is of frequent use. 
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Question 5. Given the dimensions and the slope, with the 
velocity and discharge of a river in its ordinary state ; re- 
quired the area or section of the sluice which will raise the 
waters to a certain height, still allowing the same quantity 
of water to pass through. Such an operation may render 
the rivers navigable for small craft or rafts above the sluice. 

The problem is reduced to the determination of the size 
of orifice which will discharge this water with a velocity 
competent to the height to which the river is to be raised ; 
only we must take into consideration the velocity of the 
water above the sluice, considering it as produced by a fall 
which makes a part of the height productive of the whole 
velocity at the sluice. Therefore H, in our investigation, 
must consist of the height to which we mean to raise 
the waters, and the height which will produce the velocity 
with which the waters approach the sluice ; 2, or the depth 
of the stream, is the ordinary depth of the river. Then (using 


the former symbols) we have e b= teh a be = 
V2 GS (H—A) 
es 
W72 G (H—A) 
If the area of the sluice is known, and we would learn 
the height to which it will raise the river, we have H— A = 
2 


CGB for the expression of the rise of the water above 

2Geb*, 

its ordinary level. But from this we must take the height 

which would produce the velocity of the river; so that if 

the sluice were as wide as the river, and were raised to the 
2 

ordinary surface of the water, etal which expresses 


the height that produces the velocity under the sluice, must 
be equal to the depth of the river, and H—A will be = 0. 

The performance of aqueduct drains is a very important 
object, and merits our attention in this place. While the 
art of managing waters, and of conducting them so as to 
answer our demands, renders us very important service, by 
embellishing our habitations, or promoting our commercial 
intercourse, the art of draining creates as it were new 
riches, fertilizing tracts of bog or marsh, which were not 
only useless, but hurtful by their unwholesome exhalations, 
and converting them into rich pastures and gay meadows. 
A wild country, occupied by marshes which are inaccessi- 
ble to herds or flocks, and serve only for the haunts of 
water-fowls, or the retreat of a few poor fishermen, when 


‘once it is freed from the waters in which it is drowned, 


opens its lap to receive the most precious seeds, is soon 
clothed in the richest garb, gives life and abundance to nu- 
merous herds, and never fails to become the delight of the 
industrious cultivator who has enfranchised it, and is at- 
tached to it by the labour which it cost him. In return, it 
procures him abundance, and supplies him with the means 
of daily augmenting its fertility. No species of agriculture 
exhibits such long-continued and progressive improvement. 
New families flock to the spot, and there multiply ; and 
there nature seems the more eager to repay their labours, 
in proportion as she has been obliged, against her will, to 
keep her treasures locked up for a longer time, chilled by 
the waters. The countries newly inhabited by the human 
raee, as is a great part of America, espccially to the south- 
ward, are still covered to a great extent with marshes and 
lakes ; and they would long remain in this condition, if po- 
pulation, daily making new advances, did not increase in- 
dustry, by multiplying the cultivating hands, at the same 
time that it increases their wants. The Author of this 
beautiful world has at the beginning formed the great mas- 
ses of mountain, has scooped out the dales and sloping 
hills, has traced out the courses, and even formed the beds, 
of the rivers; but he has left to man the care of making 
his place of abode, and the field which must feed him, dry 


and comfortable. For this task is not beyond his pow 
as the others are. Nay, by having this given to hi | 
aes : , m 

charge, he is richly repaid for his labour by the ye 
in which he finds those countries into which he Penetrates 
for the first time. Being covered with lakes and forests | 
the juices of the soil are kept for him as it were in reserva. 
The air, the burning heat of the sun, and the continns) 
washing of rains, would have combined to expend and 
sipate their vegetative powers, had the fields been expo 
in the same degree to their action as the inhabited and 
tivated countries, the most fertile moulds of which are lone 
since lodged in the bottom of the ocean. All this would 
have been completely lost through the whole extent , 
South America, had it not been protected by the ; 
which man must cut down, by the rank herbage wh 
must burn, and by the marsh and bog which he my 
stroy by draining. Let not ungratetul man complain of | 
this. It is his duty to take on himself the task of oper 
up treasures, preserved on purpose for him with so m 
judgment and care. If he has discernment and sensi 
he will even thank the Author of all gocd, who has ¢ 
husbanded them for his use. He will co-operate with 
beneficent views, and will be careful not to proceed 
wantonly snatching at present any partial good, and b 
picking out what is most easily procured, regardless of hi 
who is to come afterwards to uncover and extract the te. 
maining riches of the ground. A wise administration of 
such a country will think it their duty to leave a just 
of this inheritance to their descendants, who are entitle ) 
expect it as the last legatees. National plans of cultivation 
should be formed on this principle, that the steps taken by 
the present cultivators for realizing part. of the richesof the 
infant country shall not obstruct the works which will 
wards be necessary for obtaining the remainder. 
is carefully attended to in Holland and in China. N 
is allowed to conduct the drains, by which he reco 
piece of marsh, in such a way as to render it much m 
difficult for a neighbour, or even for his own succes 
drain another piece, although it may at present beg 
inaccessible. ‘There remain in the middle of the most 
tivated countries many marshes, which industry has not 
attempted to drain, and where the legislature has no 
at pains to prevent many little abuses which have pro 
elevations in the beds of rivers, and rendered the compl 
draining of some spots impossible. Administration 
attend to such things, because their consequences are 
The sciences and arts, by which alone these difficult 
costly jobs can be performed, should be protected, en 
couraged, and cherished. It is only from science that we 
can obtain principles to direct these arts. The problemot 
draining canals is one of the most important, and yet Mas ) 
hardly ever occupied the attention of the hydraulic speci bil 
Jatist. We apprehend that the Chevalier du Buat’s theory ‘aL 
will throw great light on it; and regret that the very limited | 
condition of our present work will hardly afford room | 
slight sketch of what may be done on the subject. a 
shall, however, attempt it by a general problem, which wil 
involve most of the chief circumstances which occur lM }) 
works of that kind. 

Quest. 6. Let Fig. 2. 
the hollow ground ‘ 
A (fig. 2) be in- 
undated by rains oe 
or springs, and 2 
have no outlet but A : ie 
the canal AB, by ei 
which it discharges ; 


0 
is 
its water into the neighbouring river BCDE, and lets | 


4 q 
’ 


surface be nearly on a level with that of the riverat ) 


can only drain when the river sinks in the droughts | 


summer; and even if it could then drain completely, the :| 


fgutd marsh would only be an infecting neighbour. It 
: awe proposed to drain it by one or more canals, and it 
ruired to determine their lengths and other dimensions, 
Wigp «to produce the best effects. It is evident that there 
Hare sany circumstances to determine the choice, and many 
onitions to be attended to. 
Iithe canals AC, AD, AE, are respectively equal to 
}theiroportions BC, BD, BE, of the river, and have the 
Hganaslopes, they will have the same discharge; but they 
¥lgre sot for this reason equivalent. The long canal AE 
aylrain the marsh completely, while the short one AC 
liinly do it in part; because the difference of level be- 
e, A and C is but inconsiderable. Also the freshes of 
er may totally obstruct the operation of AC, while 
eynal AE cannot be hurt by them, E being so much 
wathan C. Therefore the canal must be carried so far 
withe river, that no freshes there shall ever raise the 
4 in the canal so high as to reduce the slope in the 
pg part of it to such a level that the current shall not 
siiicient to carry off the ordinary produce of water in 
e rsh. 
Sil the problem is indeterminate, admitting many solu- 
nj This requisite discharge may be accomplished by a 
priput wide canal, or by a longer and narrower. Let us 
te what solution can be made, so as to accomplish 
rpose in the most economical manner, that is, by 
aj of the smallest equation. We shall give the solution 
form of an example. 
Sipose that the daily produce of rains and springs raises 
ter 13 inch on an area of a square league, which 
eabout 120,000 cubic fathoms of water. Let the bot- 
f the basin be three feet below the surface of the 
sin the river at B in winter. Let the slope of the 
eite two inches in 100 fathoms, or >,4)5, and the canal 
it deep. 
eng being supposed nearly parallel to the river, 
be at least 1800 fathoms long before it can be ad- 
i into the river, otherwise the bottom of the bog will 
Ider than the mouth of the canal; and even then a 
did or two more fathoms added to this will give it so 
elope, that an immense breadth will be necessary to 
dhe discharge with so small a velocity. On the other 
i‘ the slope of the canal be made equal to that of the 
#n extravagant length will be necessary before its ad- 
into the river, and many obstacles may then inter- 
ejand even then it must have a breadth of thirteen 
may easily be calculated by the general hydraulic 
By receding from each of these extremes, we 
minish the expense of excavation. Therefore, 
dx and y be the breadth and length, and / the depth 
rt), of the canal. Let g be the depth of the bog be- 
'} surface of the river, opposite to the basin, D the 


é 1 , 
in in a second, and — the slope of the river. We 
a 


ake hwy a minimum, or zdy +ydx=0. 
general formula gives the velocity 


Bee) ng (/d—01). This would 
s—L ys + 16 

and y; but the logarithmic term renders it very 
pated. We may make use of the simple form 


Nod 


VS 
Atly exact for all cases which do not deviate far from 
ycause the velocities are very nearly in the subdu- 
ratio of the slopes. 

Peto these data into the equation, recollect that 
) hz 


| 
| 


it 


, making Ng nearly 296. This will be 


7 |: t that the canal 
x zh As to S, recollect tha 
XX. 
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being supposed of nearly equal length with the river, 2 will 
G 


express the whole differenee of height, and 4— q7 is the dif- 
a 


ference of height for the canal. This quantity being divided 


a 


by y, gives the value of hs 


- Therefore the equation 
E 


, and 


¥ 


t—g 


a 


for the canal becomes Bee VN Q ay ar 
fe a x+4+ 2h 
Ng qi? x 
3 
NGPS pee +28) 
SNgqhxdx 


3 
a¢S? De (2 +28) 


Hence we deduce y = 


dy = 


2 ae. 
Ng qi de (Agee —D*) 


a 
Ng i’ # a” 
[4 - I? (@ 4 2 4) | 
If we substitute these values in the equation yda + ady 
= 0, and reduce it, we obtain finally 
Ng kh x 
If we resolve this equation by making N g = (296)*, or 


87616 inches, h = 72, = = yqbyn, and D = 518400, we 


obtain 2 = 392 inches, or 32 feet 8 inches, and re . 
hb x 


V = 18°36 inches. Now putting these values in the exact 
formula for the velocity, we obtain the slope of the canal, 
which is 7;4¢4, nearly 0°62 inches in 100 fathoms. 


Let / be the length of the canal in fathoms. As the 
river has two inches fall in 100 fathoms, the whole fall is 


or 


ma and that of the canal is 2 
two must be three feet, which is the difference between 
the river and the entry of the canal. We have therefore 
(aes as =) l= 36 inches. Hence 7 = 2604 fathoms ; and 
this multiplied by the section of the canal gives 14,177 
cubic fathoms of earth to be removed. 

This may surely be done, in most cases, for eight shillings 
each cubic fathom, which does not amount to L.6000, a 
very moderate sum for completely draining nine square 
miles of country. 

In order to judge of the importance of this problem, we 
have added two other canals, one longer and the other 
shorter, having their widths and slopes so adjusted as to 
insure the same performance. 


Width. 


The difference of these 


Velocity, 


Feet. Inches. Slope. Length. Excavation. 
42 14°28) tgdgg 229] 15547 
323 18:36 treet 2604 14177 
21 28:57 are 7381 15833 


We have considered this important problem in its most 
simple state. Ifthe basin is far from the river, so that the 
drains are not nearly parallel to it, and therefore have less 
slope attainable in their course, it is more difficult. Perhaps 
the best method is to try two very extreme cases and a 
middle one, and then a fourth, nearer to that extreme 
which differs least from the middle one in the quantity of ex- 
cavation. ‘This will point out on which side the minimum of 
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excavation lies, and also the law by which it diminishes and 
afterwards increases. Then draw a line, on which set off 
from one end the lengths of the canals. At each length 
erect an ordinate representing the excavation, and draw a 
regular curve through the extremities of the ordinates. 
From that point of the curve which is nearest to the base 
line, draw another ordinate to the base. This will point 
out the best length of the canal with sufficient accuracy. 
The length will determine the slope, and this will give 
the width, by means of the general theorem. These 
draining canals must always come off from the basin with 
evasated entries. This will prevent the loss of much fall 
at the entry. 

Two canals may sometimes be necessary. In this case 
expense may frequently be saved, by making one canal 
flow into the other. This however must be at such a dis- 
tance from the basin, that the swell produced in the other 
by this addition may not reach back to the immediate 
neighbourhood of the basin, otherwise it would impede the 
performance of both. For this purpose, recourse must be 
had to Problem III. p. 283, of the article River. We 
must here observe, that in this respect canals differ ex- 
ceedingly from rivers: rivers enlarge their beds, so as al- 
ways to convey every increase of waters; but a canal may 
be gorged through its whole length, and will then greatly 
diminish its discharge. In order that the lower extremity 
of a canal may convey the waters of an equal canal admit- 
ted into it, their junction must be so far from the basin that 
the swell occasioned by raising its waters nearly 4 more 
(viz. in the subduplicate ratio of 1 to 2) may not reach 
back to the basin. 

This observation points out another method of economy. 
Instead of one wide canal, we may make a narrower one of 
the whole length, and another narrow one reaching part of 
the way, and communicating with the long canal at a pro- 
per distance from the basin. But the lower extremity 
will now be too shallow to convey the waters of both, 
therefore raise its banks by using the earth taken from its 
bed, which must at any rate be disposed of. Thus the 
waters will be conveyed, and the expense, even of the lower 
part of the long canal, will scarcely be increased. 

These observations must suffice for an account of the 
management of open canals; and we proceed to the consi- 
deration of the conduct of water in pipes. 

This is much more simple and regular, and the general 
theorem requires very trifling modifications for adapting it 
to the cases or questions that occur in the practice of the 
civil engineer. Pipes are always made round, and there- 
fore d is always 1th of the diameter. The velocity of water 


307 (Vd — 0-1) 
V¥s—LVs + 16 


307 
— 03 (46/8 — C1), & =o. (/d—01) (--+___..— 
(V/ ), or = (/ ) (ILE 
—0s). 


in a pipe which is in train, is V = 


The chief questions are the following. 

Quest. 1. Given the height H of the reservoir above the 
place of delivery, and the diameter and length of the pipe, 
to find the quantity of water discharged in a second. 

Let L be the length, and 4 the fall which would produce 
the velocity with which the water enters the pipe, and 
actually flows in it, after overcoming all obstructions. 


3 
This may be expressed in terms of the velocity by ee G 
denoting the acceleration of gravity corresponding to the 
manner of entry. When no methods are adopted for faci- 
litating the entry of the water, by a bell-shaped funnel or 
otherwise, 2G may be assumed as = 500 inches, or 42 
feet, according as we measure the velocity in inches or 


v2 
H— 2G 


feet. The slope a a 
: L 


the general formula. This would make it very complicat 
We may simplify it by the consideration that the velo, 


is very small in comparison of that arising 


H; consequently / is very small. Also, in the same 


the resistances are nearly in the duplicate 


locities when these are small, and when they differ jy 
among themselves. Therefore make s =p taking a 
t 


guess, a very little less than H. Then compute the mem | 


velocity v corresponding to these data, or 


o 


table. If hk 4 pall be = H, we have found the Mean ye- 
N Vee 


2G 
locity V=v. If not, make the following 
e . yA VF 


hi sqg=H—sGise which is the 
2 
ht oaiet = H: V8 and is = 


_ > 2GH 
Te te OG 


If the pipe has any bendings, they must be eal 


for in the manner mentioned in the article 


head of water necessary for overcoming this additional r 


, ¥* 
sistance being called — the last proportion must be chan- 


ged for 


Quest. 2. Given the height of the reservoir, the | 
of the pipe, and the quantity of water which is to be 
off in a second, to find the diameter of the pipe which w 


draw it off. 


Let d be considered as = }th of the diameter, a1 
1: ce represent the ratio of the diameter of a circle 
circumference. The section of the pipe is ded’. Let th 
quantity of water per second be Q; then oa the mean 
velocity. Divide the length of the pipe by the height ot 


the reservoir above the place of delivery, 


very small quantity, and call the quotient s. Consid 
as the slope of the conduit; the general formula now} 


comes 


Q 807 (4/d — 01) 


= ——_+—_ === — 03 (/aeeee 


eh? pak ie 
Q (807 (/d — 01) 
4cd? ~ VAS 


neglect the last term in every case of civil practice, anda 
- the small quantity 0-1. This gives the very simple for | 


mula 
Q _ 307Vd 
4ed?~ — V/§ ’ 


from which we readily deduce 
a x a v® $2 perth, 
de x 307| ~ 3858 


# 


This process gives the diameter somewhat too smal 
But we easily rectify this error by computing the quan 


delivered by the pipe, which will differ a 


quantity proposed. Then observing, by this equation, t0 
two pipes having the same length and the same 50 
give quantities of water, of which the square 


the fifth powers of the diameter, we form 
in this proportion, which will be almost per 
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jmay be observed that the height assumed for deter- 
ing the slope in these two questions, will seldom differ 
than an inch or two from the wholc height of the reser- 
oiabove the place of delivery ; for in conduits of a few 
uyred feet long, the velocity seldom excecds four feet 
erecond, which requires only a head of three inches. 
) no inconvenience worth minding results from making 
elipes a tenth of an inch or so wider than is barely suf- 
ciyt, and as this gencrally is more than the error arising 
oneven a very erroneous assumption of /, the answer 
obtained may be augmented by one or two tenths of 
et and then we may be confident that our conduit 
Jdraw off the intended quantity of water. 
‘e presume that every person who assumes the name of 
naeer knows how to reduce the quantity of water mea- 
J in gallons, pints, or other denominations, to cubic 
ncys, and can calculate the gallons, &c. furnished by a 
ip: of known diameter, moving with a vclocity that is 
ed in inches per second. We further suppose that 
ire is taken in the construction of the conduit, to avoid 
bsuctions occasioned by lumps of solder hanging in the 
se of the pipes; and particularly that all the cocks and 
lu) by the way have waterways equal to the section of 
helipe. Undertakers are most tempted to fail here, by 
g the cocks too small, because large cocks are very 
oy ; but the employer should be scrupulously attentive 
) |is, because a simple contraction of this kind may be 
hehrowing away of many hundred pounds in a wide pipe, 
yields no more water than can pass through the small 
0) 


i 
| 
|i 
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ie chief obstructions arise from the deposition of sand 
d in the lower parts of pipes, or the collection of air 
e upper parts of their bendings. The velocity being 
ws very moderate, such depositions of heavy matters 
dinavoidable. The utmost care should therefore be 
i to have the water freed from all such things at its 
‘by proper filtration ; and therc ought to be cleansing 
} at the lower parts of the bendings, or rather a very 
way beyond them. When these are opened, the 
ar issues with greater velocity, and carries the deposi- 
with it. 
is much more difficult to get rid of the air which 
des the pipes by lodging in their upper parts. The air 
shetimes taken in along with the water at the reservoir, 
hj the entry of the pipe is too near the surface. This 
did be carefully avoided, and it costs no trouble to do so. 
le entry of the pipe is two feet under the surface, no 
n ever get in. Floats should be placed above the 
ths, having lids hanging from them, which will shut the 
pibefore the water runs too low. 
it air is also disengaged from spring-water by merely 
shg along the pipe. When pipcs are supplied by an 
igie, air is very often drawn in by the pumps in a dis- 
igbed state. It is also disengaged from its state of che- 
@ union when the pumps have a suction-pipe of ten or 
We feet, which is very common. In whatever way it is 
tiuced, it collects in all the upper parts of bendings, and 
bs the passage, so that sometimes not a drop of water 
ivered. Our cocks should be placed there, which 
id be opened frequently by persons who have this in 
lye. Desaguliers describes a contrivance to be placed 
such eminences, which does this of itsclf. It is a 
Piwith a cock, terminating in a small cistern. The key 
> cock has a hollow ball of copper at the end of a lever. 
Hn there is no air in the main pipe, water comes out 
}) is discharger, fills the cistern, raises the ball, and thus 
the cock. But when the bend of the main contains 
rises into the cistern, and occupies the upper part of 
hus the floating ball falls down, the cock opens and 
® t the air, and the cistern again filling with water, the 
‘tses, and the cock is again shut. 
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A very neat contrivance for this 
by the late Professor Russell of Edinburgh. 
cal pipe BCDE (fig. 3), at the upper 
end of a bending of the main, is screwed 
on, the upper end of which is a flat plate 
perforated with a small hole F. This 
pipe contains a hollow copper cylinder 
G, to the upper part of which is fasten- | 
ed a piece of soft leather H. When hi 
there is air in the pipe, it comes out by we) i 
the hole A, and occupies the discharger, Za eee 
and then escapes through the hole F, are 


The water follows, and, rising in the 5 ae ae 
discharger, lifts up the hollow cylinder G, causing the 
leather H to apply itself to the plate CD, and shut the 
hole. Thus the air is discharged without the smallest loss 
of water. 

It is of the most material consequence that there be no 
contraction in any part of a conduit. This is evident; but 
it is also prudent to avoid all unnecessary enlargements. 
For when the conduit is full of water moving along it, the 
velocity in every section is inversely proportional to the 
area of the section: it is therefore diminished wherever the 
pipe is enlarged; but it must again be increased where the 
pipe contracts. This cannot be without expending force 
in the acceleration, which consumes part of the impelling 
power, whether this be a head of water, or the force of an 
engine. See what is said on this subject in the article 
Pump. Nothing is gained by any enlargement ; and every 
contraction, by requiring an augmentation of velocity, em- 
ploys a part of the impelling force preciscly equal to the 
weight of a column of water whose base is the contracted 
passage, and whcse height is the fall which would produce 
a velocity equal to this augmentation. This point seems 
to have been quite overlooked by engineers of the first 
eminence, and has in many instances greatly diminished 
the performance of their best works. It is no less detri- 
mental in open canals, because at every contraction a 
small} fall is required for restoring the velocity lost in the 
enlargement of the canal, by which the general slope and 
velocity are diminished. Another point which must be at- 
tended to in the conducting of water is, that the motion 
should not be subsultory, but continuous. When the water 
is to be driven along a main by the strokes of a recipro- 
cating engine, it should he forced into an air-box, the 
spring of which may preserve it in motion along the whole 
subsequent main. Ifthe water is brought to rest at every 
successive stroke of the piston, the whole mass must again 
be put in motion through the whole length of the main. 
This requires the same useless expenditure of power as to 
communicate this motion to as much dead matter; and 
this is over and above the force which may be necessary 
for raising the water to a certain height, which is the only 
circumstance that enters into the calculation of the power 
of the pump-engine. 

An air-box removes this imperfection, because it keeps 
up the motion during the returning stroke of the piston. 
The compression of the air by the active stroke of the pis- 
ton must be such as to continue the impulse in opposition 
to the contrary pressure of the water (if it is to be raised 
to some height), and in opposition to the friction or other 
resistances which arise from the motion that the water 
really acquires. Indeed a very considerable force is also 
employed here in changing the motion of the water, which 
is forced out of the capacious air-box into the narrow pipe; 
and when this change of motion is not judiciously managed, 
the expenditure of power may be as great as if all were 
brought to rest and again put in motion. It may even he 
greater, by causing the water to move in the opposite di- 
rection to its former motion. Of such consequence is it to 
have all these circumstances scientifically considered. It 
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' Mrom the want of perfect smoothness, 
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is in such particulars, unheeded by the ordinary herd of 
engineers or pump-makers, that the superiority of an intel- 
ligent practitioner is to be seen. 


Another material point in the conduct of water in pipes 


is the distribution of it to the different persons who have 
occasion for it. This is rarely done from the rising main. 
It is usual to send the whole into a cistern, from which it 
is afterwards conducted to different places in separate 
pipes. Till the discovery of the general theorem by the 
Chevalier du Buat, this has been done with great inaccuracy. 
Engineers think that the different purchasers from water- 
works receive in proportion to their respective bargains 
when they give them pipes whose areas are proportional to 
these payments; but we now sce that when these pipes are 
of any considerable length, the waters of a larger pipe run 
with a greater velocity than those of a smaller pipe having 
the same slope. A pipe of two inches diameter will give much 
more water than four pipes of one inch diameter; it will 
give as much as five and a half such pipes or more; be- 
cause the squares of the discharges are very nearly as the 
iifth powers of the diameters. This point ought therefore 
to be carefully considered in the bargains made with the 
proprietors of water-works, and the payments made in this 
proportion. Perhaps the most unexceptionable method 
would be to make a double distribution. Let the water be 
first let off in its proper proportions into a second series of 
small cisterns, and let each have a pipe which will convey 
the whole water that is discharged into it. The first distribu- 
tion may be made entirely by pipes of one inch in dia- 
meter ; this would leave nothing to the calculation of the 
distributor, for every man would pay in proportion to the 
number of such pipes which runs into his own cistern. 

In many cases, however, water is distributed by pipes 
derived from a main; and here another circumstance 
comes into action. When water is passing along a pipe, 
its pressure on the sides of the pipe is diminished by its 
velocity ; and if a pipe is now derived from it, the quan- 
tity drawn off is also diminished in the subduplicate ratio 
of the pressures. If the pressure is reduced to one fourth, 
one ninth, one sixteenth, &c. the discharge from the lateral 
pipe is reduced to one half, one third, one fourth, &c. It 
is therefore of great importance to determine what this di- 
minution of pressure is which arises from the motion along 
the main. 

It is plain, that if the water suffered no resistance in the 
main, its velocity would be that with which it entered, and 
it would pass along without exerting any pressure. If the 
pipe were shut at the end, the pressure on the sides would 
be the full pressure of the head of water. If the head of 
water remain the same, and the end of the tube be con- 
tracted, but not stopped entirely, the velocity in the pipe is 
diminished. If we would have the velocity in the pipe 
with this contracted mouth augmented to what it was be- 
fore the contraction was made, we must employ the pres- 
sure of a piston, or of a head of water. This is propagated 
through the fluid, and thus a pressure is immediately ex- 
cited on the sides of the pipe. New obstructions of any 
kind, arising from friction or any other cause, produce a 
diminution of velocity in the pipe: but when the natural 
velocity is checked, the particles re-act on what obstructs 
their motion; and this action is uniformly propagated 
through a perfect fluid in every direction. The resistance 
therefore which we thus ascribe to friction, produces the 
same lateral pressure which a contraction of the orifice, 
which equally diminishes the velocity in the Pipe, would 
do. Indeed this is demonstrable from any distinct notions 
that we can form of these obstructions. They proceed 
which obliges the 
particles next the sides to move in undulated lines. This 
excites transverse forces in the same manner as any con- 
strained curvilineal motion. A particle in its undulated 
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path tends to escape from it, and acts on the lateral 
ticles in the same manner that it would do if movir 
in a capillary tube having the same undulations ; it yo 
press on the concave side of every such undulation, ‘Ty 
a pressure is exerted among the particles, Which is pry 
gated to the sides of the pipe; or the diminution of yelp. 
city may arise from a viscidity or want of perfect fluidity. 
This obliges the particle immediately pressed to drag g “ 
with it another particle which is withheld by adhesion | 
the sides. This requires additional pressure from a pist 
or an-additional head of water; and this Pressure also jg __ 
propagated to the sides of the pipe. “| 
Hence it should follow, that the pressure which water jp | 
motion exerts on the sides of its conduit is equal to tha | 
which is competent to the head of water which impels it 
into the pipe, diminished by the head of water compet 
to the actual velocity with which it moves along the 
Let H represent the head of water which impels it into 
entry of the pipe, and A the head which would produce 
actual velocity; then H —h is the column which wo 
produce the pressure exerted on its sides, 
This is abundantly verified by very simple experimer 
Let an upright pipe be inserted into the side of the main 
pipe. When the water runs out by the mouth of 
main, it will rise in this branch till the weight of the | 
lumn balances the pressure that Supports it; and if 
then ascertain the velocity of the issuing water by 
of the quantity discharged, and compute the head 
height necessary for producing this velocity, and subt 
this from the height of water above the entry of the n 
we shall find the height in the branch precisely equal 
their difference. Our readers may see this by examin 
the experiments related by Gravesande, and still better 
examining the experiments related by Bossut, which 
detailed with great minuteness. The results corresp 
accurately with this proposition. The experimentsi 
were not heights of water supported by this pressure, I 
water expelled by it through the same orifice. Indeed the 
truth of the proposition appears in every way we call co 
sider the motion of water. And as it is of the first im 
ance in the practice of conducting water (for reasons 
will presently appear), it merits a particular atte 
When an inclined tube is in train, the accelerating p 
of the water (or its weight diminished in the proportion 
the length of the oblique column to its vertical heig 


1 . P e 
its weight multiplied by the fraction 2 which expresses the 


slope) is in equilibrio with the obstructions; and the 
it exerts no pressure on the pipe but what arises from its 
weight alone. Any part of it would continue to 
down the inclined plane with a constant velocity, thou: 
detached from what follows it. It therefore derives no 
pressure from the head of water which impelled it into 
pipe. The same must be said of a horizontal pipe 
nitely smooth, or opposing no resistance. ‘The water W 
move in this pipe with the full velocity due to the h 
water which impels it into the entry. But when the 
opposes an obstruction, the head of water is greater 
that which would impel it into the pipe with the vel 
that it actually has in it; and this additional pressure 
propagated along the pipe, where it is balanced by 
actual resistance, and therefore excites a quaqua 
pressure on the pipe. In short, whatever part of the 
of water in the reservoir, or of the pressure which inp 
along the tube, is not employed in producing velocit 
employed in acting against some obstruction, and excl 2 iF : 
by the re-action of this obstruction, an ee =f Pik 
on the tube. The rule therefore is general, but 8 Uj) 4, 
to some modifications which deserve our attention. ed | ky 

In the simply inclined pipe BC (fig. 4), the pressure ni he fi 
point S is equal to that of the head of water AB whi 


] 


el:he water into the pipe, want- 
i minus that of the head of 
qi 


var which would communicate 
9 the velocity with which it ae- 
ay moves. ‘This we shall eal] 
r, «d consider it as the weight of 
.cumn of water whose length 
4 alos. In like manner H may 
ee column AB which impels the water into the pipe, 
4} gnevould communicate a certain velocity ; and # may re- 
| rent the column which would communieatc the actual 
‘ elity. We have therefore x= H —h. 
1 the pipe HIKL, the pressure at the point I is 
4 Ati h — 10 = H—A—IO; and the pressure at K is 
HSA + PK. 
17) ad in the pipe DEFG, the pressure on Eis = AR—A 
M = H—A— EM; and the pressure at F is H—A 


"Ye must carefully distinguish this pressure on any square 
dof the pipe, from the obstruction or resistance which 
dinch actually exerts, and which is part of the eause of 
horessure. The pressure, by the laws of hydrostatics, 
s{» same with that exerted on the water by a square inch 
f je piston or forcing head of water. This must balance 
mited obstructions of the whole pipe, in as far as they 
renot balanced by the relative weight of the water in an 
osed pipe. Whatever be the inelination of a pipe, and 
hwelocity of the water in it, there is a certain part of 
esistance which may not be balanced by the tendency 
h the water has to slide along it, provided the pipe be 
oj enough; or if the pipe is too short, the tendeney 
lon the pipe may more than balance all the resistances 
obtain below. In the first ease, this overplus must be 
anced by an additional head of water; and in the latter 
aj the pipe is not in train, and the water will accelerate. 
Ire is something in the mechanism of these motions 
h makes a certain length of pipe necessary for bring- 
git into train; a certain portion of the surface which 
Jin concert in obstructing the motion. We do not 
oipletely understand this cireumstanee, but we ean form 
pity distinet notion of its mode of acting. The film of 
r contiguous to the pipe is withheld by the obstruc- 
aj but glides along ; the film immediately within this is 
held by the outer film, but glides throngh it: and thus 
e coneentrie films glide within those around them, 
owhat like the sliding tubes of a spy-glass when we 
it‘out by taking hold of the end of the innermost. 
ls the second film passes beyond the first and outer- 
and becomes the outermost, and rubs along the tube. 
I third does the same in its turn; and thus the central 
ents come at last to the outside, and all sustain their 
ritest possible obstruction. When this is aeeomplished 
hipe is in train. This requires a certain length, which 
feannot determine by theory. We see however that 
is of greater diameter must require a greater length, and 
fn a proportion which is probably that of the number 
ments, or the square of the diameter. Du Buat found 
supposition agree well enough with his experiments. 
pe of one inch in diameter sustained no change of ve- 
dy by gradually shortening it till he reduced it to six 
band then it discharged a little more water. A pipe 
wo inches diameter gave a sensible augmentation of 
city when shortened to twenty-five feet. He therefore 
a that the square of the diameter in inches, multiplied 
‘eventy-two, will express, in inches, the length neces- 
ii for putting any pipe in train. ] 
| e resistance exerted by a square inch of the pipe 
es but a small part of the pressure which the whole re- 
sNces occasion to be cxerted thcre before they ean be 


a 
‘come. The resistance may be represented by ry where 
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d is the hydraulie depth (one fourth of the diameter), and Water- 
s the length of a column whose vertical height is one inch, Works. 
and it is the relative weight of a column of water whose base ’ 


is a square inch, and heightisd. For the resistance of any 
length s of pipe which is in train is equal to the tendeney 
of the water to slide down (being balanced by it); that is, 


is equal to the weight of this column multiplied by - The 


magnitude of this column is had by multiplying its length 
by its section. The section is the produet of the border A, 
or circumference multiplied by the mean depth d, or it is 
bd. This multiplied by the length is dds ; and this multi- 


: L., 
plied by the slope ra bd, the relative weight of the column 


whose length is s. The relative weight of one inch is 


bd aan” rr é 
therefore = 3 and this is in equilibrio with the resistanee 


of a ring of the pipe one inch broad. This, when unfold- 
ed, is a parallelogram 0 inches in length. One inch of this 


se ‘ ; 
therefore is ~, the relative weight of a column of water 


having d for its height and a square ineh for its base. Sup- 
pose the pipe four inches in diameter, and the slope = 253, 
the resistance is one grain, for an inch of water weighs 253 
grains. 

This knowledge of the pressure of water in motion is of 
great importance. In the management of rivers and eanals 
it instructs us coneerning the damages which they produce 
in their beds by tearing up the soil: it informs us of the 
strength which we must give to the banks, but it is of more 
consequence in the management of elose conduits. By 
this we must regulate the strength of our pipes; by this 
also we must aseertain the quantities of water which may be 
drawn off by lateral branches from any main conduit. 

With respect to the first of these objects, where security 
is our sole eoncern, it is proper to consider the pressure in 
the most unfavourable circumstanees, viz. when the end of 
the main is shut. The ease is not unfrequent. Nay, when 
the water is in motion, its velocity in a eonduit seldom ex- 
ceeds a very few feet in a second. Eight feet per second 
requires only one foot of water to produce it. We should 
therefore estimate the strain on all conduits by the whole 
height of the reservoir. 

In order to adjust the strength of a pipe to the strain, 
we may conceive it as consisting of two half cylinders of 
insuperable strength joined along the two seams, where the 
strength is the same with the ordinary strength of the ma- 
terials of which it is made. The inside pressure tends to 
burst the pipe by tearing open these seams; and each of 
these two seams is equal to the weight of a column of 
water whose height is the depth of the seam below the 
surface of the reservoir, and whose base is an, inch broad 
and a diameter of the pipe in length. This follows from 
the common principles of hydrostatics. , see 

Suppose the pipe to be of lead, one foot in diameter and 
100 feet under the surface of the reservoir. Water weighs 
624 pounds per foot. The base of our eolumn is there- 
fore jzth of a foot, and the tendency to burst the pipe is 
100 x 62k x= 6250 = 521 pounds nearly. There- 
fore an inch of one seam is strained by 260} pounds. A 
rod of lead one ineh square is pulled asunder by 860 pounds 
(see SrReNGTH or MarTertALs). Therefore, if the thickness 
of the seam is = 399 inches, or one third of an ineh, it 
will just withstand this strain. But we must make it much 
stronger than this, especially if the pipe leads from an en- 
gine whieh sends the water along it by starts. Belidor 
and Desaguliers have given tables of the thickness and 
weights of pipes which experience has found sufficient for 
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the different materials and depths. Desaguliers says, that 
a leaden pipe of three fourths of an inch in thickness is 
strong enough for a hcight of 140 feet and diameter of 
seven inches. From this we may calculate all others. 
Belidor says, that a lcaden pipe twelve inches diameter and 
sixty fect deep should be half an inch thick. But these 
things will be more properly computed by means of the list 
given in the article SrRENGTH OF MaTERIALS. 

The application which we are most anxious to make of 
the knowledge of the pressure of moving waters, is the de- 
rivation from a main conduit by lateral branches. This 
occurs very frequently in the distribution of waters among 
the inhabitants of towns; and it is so imperfectly under- 
stood by the greater part of those who take the name of 
engineers, that individuals have no security that they shall 
get even one half of the water they bargain and pay for; 
vet this may be as accurately ascertained as any other pro- 
blem in hydraulics by means of our general theorem. The 
casc thercfore merits our particular attention. 

It appears to be already determined, when we have as- 
certained the pressures by which the water is impelled into 
these lateral pipes, especially after we have said that the 
experiments of Bossut on the actual discharges from a la- 
teral pipe fully confirm the theoretical doctrine. But much 
remains to be considered. We have seen that there is a 
vast difference between the discharge made through a hole, 
or even through a short pipe, and the discharge from the 
far end of a pipe derived from a main conduit. And even 


~ when this has been asccrtained by our new theory, the dis- 


charge thus modified will be found considerably different 
from the real state of things: for when water is flowing 
along a main with a known velocity, and therefore exert- 
ing a known pressure on the circle which we propose for 
the entry of a branch, if we insert a branch there, water 
will go along it; but this will generally make a consider- 
able change in the motion along the main, and therefore 
in the pressure which is to expel the water. It also makes 
a considerable change in the whole quantity which passes 
along the anterior part of the main, and a still greater 
change on what moves along that part of it which lics be- 
yond the branch: it therefore affects the quantity necessary 
for the wholc supply, the force that is required for propel- 
ling it, and the quantity delivered by other branches. ‘This 
part therefore of the management of water in conduits is of 
considerable importanee and intricacy. We can propose 
in this place nothing more than a solution of such leading 
questions as involve the chief circumstances, recommending, 
to our readers the perusal of original works on this subject. 
M. Bossut’s experiments are fully competent to the esta- 
blishment of the fundamental principle. The hole through 
whieh the lateral discharges were made was but a few feet 
from the reservoir. The pipe was successively lengthened, 
by which the resistances were increased, and the velocity di- 
minished: but this did not affect the lateral discharges, ex- 
cept by affecting the pressures ; and the discharges from the 
end of the main wcre supposed to be the same as when the 
lateral pipe was not inserted. Although this was not strictly 
true, the difference was insensible, bzeause the lateral pipe 
had but about the eighteenth part of the area of the main. 
Suppose that the discharge from the reservoir remains the 
same after the derivation of this branch, then the motion of 
the water all the way to the insertion of the. branch is the 
same as before; but beyond this the discharge is diminish- 
ed by all that is discharged by the branch, with the head 
x equivalent to the pressure on the side. The discharge 
by the lower end of the main being diminished, the velocity 
and resistance in it are also diminished. Therefore the dif- 
ference between x and the head employed to overcome the 
friction in this second case, would be a needless or ineffici- 
ent part of the whole load at the entry, which is impossible ; 
for every foree produces an effeet, or it is destroyed by some 
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re-action. The effect of the forcing head of Water is to pro. 
duce the grcatest discharge corresponding to the obs 
tions; and thus the discharge from the reservoir a 
supply to the main, must be augmented by the insertig " 
the branch, if the forcing head of water remains the is a 
A greater portion therefore of the forcing head was em . 
edin producing a greater discharge at the entry of ce oy 
and the remainder, less than x, produced the A ee 7 

the sides. This head was the one competent to the =~ 
tions resulting from the velocity beyond the insertion of the 
branch; and this velocity, diminished by the dischar. : i 
already made, was less than that at the entry, and i . 
than that of the main without a branch. This will appear | 
more distinctly by putting the case into the form i | 
equation. Therefore let H—vwx be the height due to the 

velocity at the entry, of which the effect obtains only hori. 
zontally. The head is the only one which acts on the 
sides of the tube, tending to produce the discharge by the 
branch, at the same time that it must overcome the obstruc. 
tions beyond the branch. If the orifice did not exist, and | 
if the force producing the velocity ona short tube be repre- 
sented by 2 G, and the section of the main be A, the supply 
at the entry of the main would be AV2 GVH —2 sand if 
the orifice had no influence on the value of a, the discharge 


by the orifice would be p,/ a D being its discharge by 


means of the head H, when the end of the main is shut; _ 
for the discharges are in the subduplicate ratio of the 
heads of water by which they are expelled; and therefore 


Wile fie =D R/ee 6. But we have seen that » 
must diminish ; and we know that the obstructions are nearly 
as the square roots of the velocities, when these do not differ 
much among themselves. Therefore, calling y the pres 
or head which balances the resistances of the main witho 
a branch, while « is the head necessary for the main W 
branch, we may institute this proportion, y: H—y=a: 
«(H—y) 
4 


ducing the velocity in the main beyond the branch (a 


; and this fourth term will express the head pro- 7} 


H—y would have done in a main withouta branch). This 
velocity beyond the braneh will beW2G dh (a and 


a =. 
the discharge at the end will be AW2 G 7. aC 
to this we add the discharge of the branch, the sum will 
be the whole discharge, and therefore the whole supply. 


Therefore we have the following equation, AV 2GVH—y | es 
= av3G,/ ae + D,/ — From this we deduce 


2 GHA? 


the value of « = a DD : 
sq fH=y =) aGat 
(aviG 5 +74 a 


This value of x being substituted in the equation of the dis: 
charge 6 of the branch, which was = D “ih a’ will give the 


discharges required, and they will differ so much the more 
from the discharges calculated according to the an 
theory, as the velocity in the main is greater. Ki 
simple theory, we mean the supposition that the ae ‘ 
eharges are such as would be produced by the head - 4 
where H is the height of the reservoir, and h the hea 
to the actual velocity in the main. 

And thus it appears that the proportion 
by a lateral pipe from a main tliat is shut at 
the discharge from a main that is open, depends no 


of the discharge 
the far end, 0 
t only on 


i" ee but also on the size of the lateral pipe, and 
tance from the reservoir. When it is large, it greatly 
Ite the train of the main, under the same head, by alter- 
oie discharge at its extremity, and the velocity in it be- 
othe branch; and if it be near the reservoir, it greatly 
t@ the train, beeause the diminished velocity takes place 
pragh a greater extent, and there is a greater diminution 
te resistances. 
Vaen the braneh is taken off at a considerable distanee 
orithe reservoir, the problem beeomes more eomplieated, 
e head a is resolved into two parts, one of whieh ba- 
4g the resistance in the first part of the main, and the 
hi balances the resistanccs beyond the lateral pipe, with 
“e diminished by the diseharge from the branch. A 


ash at the end of the main produees very little change 
te train of the pipe. 
Vhen the lateral discharge is great, the train may be so 
ed, that the remaining part of the main will not run 
lund then the branch will not yield the same quantity. 
hivelocity in a very long horizontal tube may be so small 
| small head of water and great obstructions in a very 
nitube) that it will just run full. An orifice made in its 
+ side will yield nothing, and yet a small tube inserted 
tit will earry a column almost as high as the reservoir 5 
) ‘at we eannot judge in all cases of the pressures by the 
slarges, and vice versa. 
there be an inelined tube, having a head greater than 
is competent to the velocity, we may bring it into 
aj by an opening on its upper side near the reservoir. 
{will yield some water, and the veloeity will diminish 
b tube till it isin train. Ifwe should now enlarge the 
olf it will yield no more water than before. 
id thus we have pointed out the ehief cireumstanees 
hh affect these lateral discharges. The discharges are 
hiwards modified by the eonduits in whieh they are eon- 
el to their plaees of destination. These, for the sake of 
qomy, being generally of small dimensions, the veloeity 
ich diminished. But, at the same time, it approaehes 
i to that whieh the same conduit would bring directly 
of the reservoir, beeause its small velocity will produce 
+ change in the train of the main conduit. 
should now treat of jets of water, which still make 
nament in the magnificent pleasure-grounds of the 
athy. Some of these are indeed grand objeets, sueh as 
dwo at Peterhoff in Russia, whieh spout about sixty 
ihigh a column of nine inches diameter, that falls 
tH, and shakes the ground with its blow. Even a spout 
h inch or two inches diameter, lancing to the height of 
beet, is a gay objcct, and greatly enlivens a pleasure- 
dad, especially when the changes of a gentle breeze 
the jet to one side. But we have no room left for 
ding this subject, which is of some nicety; and must eon- 
this article with a very short aeeount of the manage- 
; of water as an aetive power for impelling machinery. 


CLASS II. 
Of Machinery driven by Water. 


his is a very comprehensive article, ineluding almost 
vy possible species of mill. It is no less important, and 
\therefore matter of regret that we cannot enter into 
letail whieh it deserves. The mere description of the 
miense variety of mills which are in general use would 
folumes, and a seientifie description of their prineiples 

axims of construetion would almost form a eomplcte 
id of mechanical scienee. But this is far beyond the 
i's of a work like ours. Many of these machines have 
) already deseribed under their proper names, or under 
articles whieh give an account of their manufaetures ; 
nifor others we must refer our readers to the original 
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works, where they are described in minute detail. The Water- 
great academical colleetion Des Arts ct Metiers, published Works. 


in Paris in many folio volumes, contains a deseription of 
the peculiar machinery of many mills; and the volumes of 
the Encyclopédie Meéthodique, which particularly relate 
to the meehanical arts, contain many more. All that 
we can do in this place is, to consider the chief eircum- 
stanees that are common to all water-mills, and from which 
all must derive their efficacy. These circumstances are to 
be found in the manner of employing water as an acting 
power, and most of them are eomprehended in the con- 
struction of water-wheels. When we have explained the 
principles and the maxims of eonstruction of a water-wheel, 
every reader conversant in mechanics knows that the axis 
of this wheel may be employed to transmit the force im- 
pressed on it to any speeies of machinery. Therefore no- 
thing subsequent to this can with propriety be eonsidered 
as water-works. 

Water-wheels are of two kinds, distinguished by the 
manner in which water is made an impelling power, viz. by 
its weight, or by its impulse. This requires a very differ- 
ent form and manner of adaptation; and this forms an os- 
tensible distinction, suffieiently obvious to give a name to 
each class. When water is made to act by its weight, it 
is delivered from the spout as high on the wheel as pos- 
sible, that it may eontinue long to press it down; but when 
it is made to strike the wheel, it is delivered as low as pos- 
sible, that it may have previously acquired a great velocity. 
And thus the wheels are said to be OVERSHOT or UNDER- 
SHOT. 


Of Overshot Wheels. 


This is nothing but a frame of open buekets, so disposed 
round the rim of a wheel as to receive the water delivered 
from a spout; so that one side of the wheel is loaded with 
water, while the other is empty. The consequence must 
be, that the loaded side must descend. By this motion the 
water runs out of the lower buekets, while the empty 
buckets of the rising side of the wheel eome under the 
spout in their turn, and are filled with water. 

If it were possible to construct the buckets in sueh a 
manner as to remain eompletely filled with water till they 
eome to the very bottom of the wheel, the pressure with 
which the water urges the wheel round its axis would be 
the same as if the extremity of the horizontal radius were 
eontinually loaded with a 
quantity of water sufficient 
to fill a square pipe whose 
seetion is equal to that of the 
bueket, and whose length is 
the diameter of the wheel. 
For Jet the buckets BD and 
EF, fig. 5, be compared to- 
gether, the arehes DB and 
EF are equal. The me- 
chanical energy of the water 
contained in the bucket BD, 
or the pressure with whieh 
its weight urges the wheel, 
is the same as if all this 
water were hung on that point T of the horizontal arm CF, 
where it is eut by the vertical or plumb-line BT. This is 
plain from the most elementary principles of mechanies. 
‘Therefore the effeet of the bucket BD is to that of the 
bueket EF as CT to CF or CB. Draw the horizontal 
lines PB 6 6, QDdd. It is plain, that if BD is taken very 
small, so that it may be considered _as a straight linc, BD: 
BO—CB: BP, and EF : bd = CF: CT, and EF Xx CT = 
bdXCF. Therefore, if the prism of water whose vertical 
seetion is b 6 d d, were hung on at F, its foree to urge the 
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wheel round would be the same as that of the water lying 
in the bucket BD. The same may be said of every bucket ; 
and the effective pressure of the whole ring of water A f 
HKFI, in its natural situation, is the same with the'pillar of 
water a h hahung on at F. And the effcct of any portion 
BF of this ring is the same with that of the corresponding 
portion 6 F (6 of the vertical pillar. We do not take into 
account the small difference which arises from the depth 
BS or F f, because we may suppose the circle described 
through the centres of gravity of the buckets. And in the 
further prosecution of this subject, we shall take similar 
liberties, with the view of simplifying the subject, and sav- 
ing time to the reader. 

But sueh a state of the wheel is impossible. The bucket 
at the very top of the wheel may be completely filled with 
water ; but when it comes into the oblique position BD, a 
part of the water must run over the outer edge 8, and the 
bucket will only retain the quantity ZBD 6; and if the 
buckets are formed by partitions directed to the axis of 
the wheel, the whole water must be run out by the time 
that they descend to the level of the axis. To prevent this, 
many contrivances have been adopted. The wheel has 
been surrounded with a hoop or sweep, consisting of a cir- 
cular board, which comes almost into contact with the rim 
of the wheel, and terminates at H, where the water is al- 
lowed to run off. But unless the work is executed with 
uncommon accuracy, the wheel made exactly round, and 
the sweep exactly fitting it, a great quantity of water escapes 
between them ; and there is a very sensible obstruction to 
the motion of such a wheel, from something like friction 
between the water and the sweep. Frost also effectually 
stops the motion of such a wheel. Sweeps have therefore 
been generally laid aside, although there are situations 
where they might be used with good effect. 

Mill-wrights have turned their whole attention to the 
giving a form to the buckets which shall enable them to 
retain the water along a great portion of the circumference 
of the wheel. It would be endless to describe all these 
contrivances ; and we shall therefore content ourselves with 
one or two of the most approved. The intelligent reader 
will readily see that many of the circumstances which con- 
cur in producing the ultimate effect (such as the facility 
with which the water is received into the buckets, the place 
which it is to occupy during the progress of the bucket from 
the top to the bottom of the wheel, the readiness with which 
they are evacuated, or the chance that the water has of be- 
ing dragged beyond the bottom of the wheel by its adhe- 
sion, &c. &c.) are such as do not admit of precise calcula- 
tion on reasoning about their merits ; and that this or that 
form can seldom be evidently demonstrated to be the very 
best possible. But, at the same time, he will see the gene- 
ral reasons of preference, and his attention will be directed 
to circumstances which must be attended to in order to 
have a good bucketed wheel. 

Fig. 6 is the outline of a wheel 
having forty buckets. The ring of 
board contained between the con- 
centric circles QDS and PAR, 
making the ends of the buckets, is 
called the sHRovupING, in the lan- 
guage of the art, and QP is called 
the depth of shrouding. The inner 
circle PAR is called the soe of 
the wheel, and usually consists of 
boards nailed to strong wooden 
rings of compass-timber of consi- 
derable scantling, firmly united 
with the arms or radii. The par- 
titions which determine the form 
of the buckets consist of three dif- 
ferent planes or boards AB, BC, 


Fig. 6. 


CD, which are variously named by different artists, W, 
have heard them named the svTarr or snour. ™ 
DER, the arm, and the wrest (probably 5; rN 
for wrist, on account of a resemblance of the a 
whole line to the human arm); B is also ealled \ 
the ELBow. Fig. 7 represents a small portion © 
of the same bucketing on a larger scale, that 
the proportions of the parts may be more dis. 
tinctly seen. AG, the sole of one bucket, is 
made about 4th more than the depth GH of 
the shrouding. The start AB is 1 of AL “Pdf 
The plane BC is so inclined to AB that it PH 
would pass through H; but it is made to ter- A, 
minate in C, in such a manner that FC is Sths [° 
of GH or AI. Then CD is so placed that 
HD is about 4th of IH. 

By this construction, it follows that the area FABC is 
very nearly equal to DABC; so that the water which wil | | 
fill the space FABC will all be contained in the bucket 
when it shall come into such a position that AD isa hor. | |. 
zontal line; and the line AB will then make an angle of al 
nearly 35° with the vertical, or the bucket will be 350 from 1 
the perpendicular. If the bucket descend so much lower | 
that one half of the water runs out, the line AB Will make | 
an angle of 25°, or 24° nearly, with the vertical There | 
fore the wheel, filled to the degree now mentioned, will | 
begin to lose water at about 4th of the diameter from the 
bottom, and half of the water will be discharged from the 
lowest bucket, about oth of the diameter farther down, 
These situations of the discharging bucket are marked at T 
and V in fig. 6. Had a greater proportion of the buckets a 
been filled with water when they were under thes out, the 
discharge would have begun at a greater height from the 
bottom, and we should lose a greater portion of the 
fall of water. The loss by the present construction is. 
than oth (supposing the water to be delivered into { 
wheel at the very top), and may be estimated at about Lt 
for the loss is the versed sine of the angle which the 
of the bucket makes with the vertical. The versed sineo 
35° is nearly 4th of the radius (being 0-18085), or 4 
the diameter. It is evident that if only 4 of this 
were supplied to each bucket as it passes the spout, 
have been retained for 10° more of a revolution, and t 
loss of fall would have been only about zigth. 

These observations serve to show, in general, tha 
advantage is gained by having the buckets so cz 
that the quantity of water which each can receive 
the spout may not nearly fill it. This may be accom 
by making them of a sufficient length, that is, by making 
the wheel sufficiently broad between the two shrouding 
Economy is the only objection to this practice, and 
generally very ill placed. When the work to be perform 
by the wheel is great, the addition of power gained by y 
greater breadth will soon compensate for the additional ex- 
pense. 


| 
| 


| 
oe ek IIE 
wheel at H, for instance, and making HD coincide with | 
the rim. But this makes the entry of the water somewhat a 
more difficult during the very short time that the a 7 | 
of the bucket passes the spout. To facilitate this as mu) — 
as possible, the water should get a direction from tien | 
such as will send it into the buckets in the most pen®” 
manner. This may be obtained by delivering water throug) 


an aperture that is divided by thin plates of board or me 


plyed in the proper position, as we have represented in 
fo. The form of bucket last mentioned, having the 
west concentric with the rim, is unfavourable to the ready 
adiission of the water ; whereas an oblique wrest conducts 
hevater which has missed one bucket into the next below. 
the mechanical consideration of this subject also shows 
*| gs ;hat a deep shrouding, in order to make a capacious 
i) puset,isnot a good method ; it does not make the buckets 
1 sein their water any longer, and it diminishes the effec- 
| tivfall of water ; for the water received at the top of the 
| wll immediately falls to the bottom of the bucket, and 
| thyshortens the fictitious pillar of water, which we showed 
| to ¢ the measure of the effective or useful pressure on the 
yhel: and this concurs with our former reasons for recom- 
neling as great a breadth of the wheel, and length of 
a6: as economical considerations will permit. 
| bucket-wheel was some 
miago executed by Mr Robert 
wis, at the cotton-mills of 
ston, of a construction en- 
r@ new, but founded on a , 
o4 principle, which is suscep- 1 
bjof great extension. It isre- % 
ented in fig. 8. The bucket 
prists of a start AB, an arm BC, and a wrest CD, con- 
eyjic with the rim. But the bucket is also divided by a 
ion LM, concentric with the sole and rim, and so placed 
| make the inner and outer portions of nearly equal ca- 
dy. It is evident, without any further reasoning about 
lat this partition will enable the bucket to retain its 
air much longer. When they are filled one third, they 
tia the whole water at 18° from the bottom, and they 
tin one half at 11°. They do not admit the water quite 
feely as buckets of the common construction ; but by 
gs of the contrivance mentioned a little ago for the 
pit (also the invention of Mr Burns, and furnished with 
ikework, which raised or depressed it as the supply of 
air varied, so as at all times to employ the whole fall of 
Water), it is found that a slow moving wheel allows one 
albf the water to get into the inner buckets, especially if 
@partition do not altogether reach the radius drawn 
tagh the lip D of the outer bucket. 
his is a very great improvement of the bucket-wheel ; 
“when the wheel is made of a liberal breadth, so that 
ater may be very shallow in the buckets, it seems to 
the performance as far as it can go. Mr Burns made 


| 
‘| 
| 
| 
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| 
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Fig. 8 


rst trial on a wheel of twenty-four feet diameter ; and 
rformance is manifestly superior to that of the wheel 
it replaced, and which was a very good one. It has 
nother valuable property : when the supply of water 
‘y scanty, a proper adjustment of the apparatus in the 
will direct almost the whole of the water into the 


# buckets, which, by placing it at a greater distance 
0), the axis, makes a very sensiblegaddition to its me- 
cal energy. ‘ 

‘e said that this principle is susceptible of considerable 
sion ; and it is evident that two partitions will increase 
fect, and that it will increase with the number of par- 
8; so that when the practice now begun, of making 

u-wheels of iron, shall become general, and thcrefore 
thin partitions are used, their number may be greatly 

Cased without any inconvenience, and it is obvious that 
series of partitions must greatly contribute to the stiff- 

‘and general firmness of the whole wheel. ! 
dere frequently occurs a difficulty in the making of 

'et-wheels, when the halfaught mill-wright attempts 

ain the water a long time in the buckets. The water 

finto them with a difficulty which he cannot account 

‘nd spills all about, even when the buckets are not 

ing away from the spout. This arises from the air, 
must find its «way out to admit the water, but is ob- 
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structed by the entering water, and occasions a great splut- Water- 
tering at the entry. This may be entirely prevented by Works. 
——— 


making the spout considerably narrower than the wheel, 
which will leave room at the two ends of the buckets for the 
escape of the air. This obstruction is vastly greater than 
one would imagine, for the water drags along with it a great 
quantity of air, as is evident in the water-blast described 
by many authors. 

_ There is another and very serious obstruction to the mo- 
tion of an overshot or bucketed wheel. When it moves in 
back-water, it is not only resisted by the water when it 
moves more slowly than the wheel, which is very frequently 
the case, but it lifts a great deal in the rising buckets. In 
some particular states of back-water, the descending bucket 
fills itself completely with water, and in other cases it con- 
tains a very considerable quantity, and air of common den- 
sity ; while in some rarer cases it contains less water, with 
air in acondensed state. In the first case the rising bucket 
must come up filled with water, which it cannot drop till 
its mouth get out of the water. In the second case, part 
of the water goes out before this, but the air rarefies, and 
therefore there is still some water dragged or lifted up by 
the wheel, by suction, as it is usually called. In the last 
case there is no such back-load on the rising side of the 
wheel, but (which is as detrimental to its performance) the 
descending side is employed in condensing air; and al- 
though this air aids the ascent of the rising side, it does not 
aid it so much as it impedes the descending side, being (by 
the form of the. bucket) nearer to the vertical line drawn 
through the axis. 

All this may be completely prevented by a few holes 
made in the start of each bucket. Air being at least 800 
times rarer than water, will escape through a hole almost 
thirty times faster with the same pressure. Very moderate 
holes will therefore suffice for this purpose ; and the small 
quantity of water which these holes discharge during the 
descent of the buckets, produces a loss which is altogether 
insignificant. The water which runs out of one runs into 
another, so that there is only the loss of one bucket. We 
have seen a wheel of only fourteen feet diameter working 
in nearly three feet of back-water. It laboured prodigiously, 
and brought up a great load of water, which fell from it in 
abrupt dashes, rendering the motion very hobbling. When 
three holes of an inch diameter were made in cach bucket 
(twelve feet long), the wheel laboured no more, there 
was no more plunging of water from its rising side, and 
its power on the machinery was increased more than onc 
fourth. 

These practical observations may contain information 
that is new even to several experienced mill-wrights. To 
persons less informed they cannot fail of being useful. . We 
now proceed to consider the action of water thus lying in 
the buckets of a wheel, and to ascertain its energy as it 
may be modified by different circumstances of fall, velocity, 
&e. 

With respect to variations in the fall, there can be little 
room for discussion. Since the active pressure is measured 
by the pillar of water reaching from the horizontal plane 
where it is delivered on the wheel, to the horizontal plane 
where it is spilled by the wheel, it is evident that it must 
be proportional to this pillar, and therefore we must deliver 
it as high and retain it as long as possible. 

This maxim obliges us, in the first place, to use a wheel 
whose diameter is equal to the whole fall. We shail not 
gain any thing by employing a larger wheel ; for although 
we sliould gain by using only that part of the circumference 
where the weight will act more perpendicularly to the ra- 
dius, we shall lose more by the necessity of discharging the 
water at a greater height from the bottom: for we must 
suppose the buckets of both the wheels equally well con- 
structed ; in which case, the heights above the bottom where 
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Water- they will discharge the water, will increase in the propor- 


Works. 


tion of the diameter of the wheel. Now, that we shall lose 
more by this than we gain by the more direct application 
of the weight, is plain, without any further reasoning, by 
taking the extreme case, and supposing our wheel enlarged 
to such a size that the useless part below is equal to the 
whole fall. In this case the water will be spilled from the 
buckets as soon as it is delivered into them. All interme- 
diate cases therefore partake of the imperfection of this. 

When the fall is exceedingly great, a wheel of an equal 
diameter becomes enormously large and expensive, and is of 
itselfan unmanageable load. We have however seen wheels 
of fifty-eight feet diameter, which worked extremely well; 
but they are of very difficult construction, and extremely 
apt to warp and go out of shape by their weight. In cases 
like this, where we are unwilling to lose any part of the 
force of a small stream, the best form of a bucket-wheel is 
an inverted chain-pump. Instead of employing a chain- 
pump of the best construction, ABCDEA (fig. 9), to raise 
water through the upright pipe CB, by means 
of a force applied to the upper wheel A, let 
the water be delivered from a spout F, into 
the upper part of a pipe BC, and it will 
press down the plugs in the lower and nar- 
rower bored part of it with the full weight 
of the column, and escape at the dead level 
of C. This weight will urge round the wheel 
A without any defalcation; and this is the 
most powerful manner in which any fall of 
water whatever can be applied, and it exceeds. 
the most perfect overshot wheel. But though 
it excels all chains of buckets in economy and 
in effect, it has all the other imperfections of 
this kind of machinery. Though the chain 
of plugs be of great strength, it has so much motion in its 
joints that it needs frequent repairs ; and when it breaks, it 
is generally in the neighbourhood of A, on the loaded side, 
and all comes down with a great crash. There is also a 
loss of power by the immersion of so many plugs and chains 
in the water; for there can be no doubt but that if the 
plugs were large enough and light enough, they would buoy 
and even draw up the plug in the narrow part at C. They 
must therefore diminish, in all other cases, the force with 
which this plug is pressed down. 

The velocity of an overshot wheel is a matter of very 
great nicety; and authors, both speculative and practical, 
have entertained different, nay opposite, opinions on the 
subject. M. Belidor, whom the engineers of Europe have 
long been accustomed to regard as sacred authority, main- 
tains that there is a certain velocity related to that obtain- 
able by the whole fall, which will procure to an overshot 
wheel the greatest performance. Desaguliers, Smeaton, 
Lambert, De Parcieux, and others, maintain that there is 
no such relation, and that the performance of an overshot 
wheel will be the greater, as it moves more slowly by an 
increase of its load of work. Belidor maintains that the 
active power of water lying in a bucket-wheel of any dia- 
meter is equal to that of the impulse of the same water on 
the floats of an undershot wheel when the water issues 
from a sluice in the bottom of the dam. The other writers 
whom we have named assert that the energy of an undershot 
wheel is but one half of that of an overshot, actuated by 
the same quantity of water falling from the same height. 

To a manufacturing country like ours, that dcrives as- 
tonishing superiority, by which it more than compensates 
for the impediments of heavy taxes and luxurious living, 
chiefly from its machinery, in which it leaves all Europe 
far behind, the decision of this question, in such a manner 
as shall leave no doubt or misconception in the mind even 
of an unlettered artist, must be considered as a material 
service, and we think that this is easily attainable. 


are exerted at the working point, with those arising from 


When any machine moves uniformly, the accelerat | 
force or pressure actually exerted on the impelled point af 1 
the machine is in equilibrio with all the resistances which 


friction, and those that are excited in different Parts of the 
machine by their mutual actions. This isan incontestab 
truth, and though little attended to by the mechanician : 
the foundation of all practical knowledge of Sinton 
Therefore, when an overshot wheel moves uniformly with 
any velocity whatever, the water is acting with its whole 
weight, for gravity would accelerate its descent, if not com, 
pletely balanced by some re-action ; and in this balance om. 
vity and the re-acting part of the machine exert equal and 
opposite pressures, and thus produce the uniform Motion ¢ 
the machine. Weare thus particular on this Point, becaus, 
we observe mechanicians of the first name employing ; 
mode of reasoning on the question now before us which is 
specious, and appears to prove the conclusion which they 
draw, but is nevertheless contrary to true mechanical prin. 
ciples. They assert that the slower a heavy body is de. 
scending (suppose in a scale suspended from an axis in 
peritrochea), the more does it press on the scale, and the | 
more does it urge the machine round; and therefore the | 
slower an overshot wheel turns, the greater is the force with | 
which the water urges it round, and the more work will be | 
done. It is very true that the machine is more forcibly 
impelled, and that more work is done; but this is not be- 
cause a pound of water presses more strongly, but because | 
there is more water pressing on the wheel, for the spout 
supplies at the same rate, and each bucket receives more 
water as it passes by it. 

Let us therefore examine this point by the unquestion- 
able principles of mechanics. 

Let the overshot wheel AfH (fig. 5) receive the water 
from a spout at the very top of the wheel; and in order 
that the wheel may not be retarded by dragging into mo- 
tion the water simply laid into the uppermost bucket atA | 
let it be received at B, with the velocity (directed ine — 
tangent to the wheel) acquired by the head of water AR | 
This velocity therefore must be equal to that of therimof || |, 
the wheel. Let this be v, or let the wheel and the water | ,., 
move over v inches in a second. Let the buckets beof | i, 
such dimensions, that all the water which each receivesa || 
it passes the spout is retained till it comes to the position 
R, where it is discharged at once. It is plain that, in place | 
of the separate quantities of water lying in each bucket, w 
may substitute a continued ring of water, equal to their 
sum, and uniformly distributed in the space BER eff 
This constitutes a ring of uniform thickness. Let the are. 
of its cross section 8B and Ffbe called a. We have al 
ready demonstrated, that the mechanical energy with whic! 
this water on the circumference of the wheel urges itround 
is the same with what would be exerted by the pillar br! 
pressing on Ff, or 4acting by the lever CF. The ibys 
of this pillar may be expressed by a x br, or aX PS; a 
if we call the radius CF of the whcel R, the momentum ® 
mechanical energy of this weight will be represented by 
ax PSx«R. = 

Now, let us suppose that this wheel is employed to > 
a weight W, which is suspended by a rope wound ~ 
the axis of the wheel. Let 7 be the radius of this axle. 
Then W x7 is the momentum of the work, Let the weight 
rise with the velocity « when the rim of the wheel turns 
with the velocity v, that is, let it rise u inches na em 
Since a perfect equilibrium obtains between the pone 
and the work when the motion is uniform, we must ae 
W xr=axPS xR. Butit is evident that Ri7=?"™ 
Therefore Wx u=axv x PS. heed! 

Now the performance of the machine is undoubtet 
measured by the weight and the height to which Itt 
in a second, or by W Xu. Therefore the machines! 
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bd possible state when a X v X PS is a maximum. But 
it. plain that a X v is an invariable quantity, for it is the 
cc inches of water which the spout supplies in a second. 
1f,¢ wheel moves fast, little water lies in each bucket, and 
;,;small. When v is small, a is great, for the opposite 
| rejon; but a X v remains the same. Therefore we must 
be PS a maximum, that is, we must deliver the water as 
ia up as possible. But this diminishes AP, and this di- 
nishes the velocity of the wheel; and as this has no limit, 
th: proposition is demonstrated, and an overshot wheel 
Ids the more work as it moves slowest. 

Jonvincing as this discussion must be to any mechani- 
i, we are anxious to impress the same maxim on the 
mids of practical men, unaccustomed to mathematical 
joning of any kind. We therefore beg indulgence for 
acing a popular view of the question, which requires no 
i investigation. 
Ve may reason in this way. Suppose a wheel having 
hty buckets, and that six cubic feet of water are deliver- 
eqn a second on the top of a whecl, and discharged with- 
pany loss by the way at a certain height from the bot- 
o} of the wheel. Let this be the case whatever is the 
aj of the wheel’s motion, the buckcts being of a sufficient 
aicity to hold all the water which falls into them. Let 
wheel be employed to raise a weight of any kind, sup- 
1 po: water in a chain of thirty buckets, to the same height 
am with the same velocity. Suppose further, that when 
load on the rising side of the machine is one half of that 
ntihe wheel, the wheel makes four turns in a minute, or 
rj turn in fifteen seconds. During this time ninety cubic 
e| of water have flowed into the thirty buckets, and each 
received three cubic feet. Then each of the rising 
ets contains 14 feet, and forty-five cubic feet are de- 
iwed into the upper cistern during one turn of the wheel, 
ut 180 cubic feet in one minute. 

Jow, suppose the machine so loaded, by making the 
itg buckets more capacious, that it makes only two turns 
minute, or one turn in thirty seconds. Then each de- 
ciding bucket nist contain six cubic feet of water. If 
: bucket of the rising side contained three cubic feet, the 
nion of the machine would be the same as before. This 
$| point which no mechanician will controvert. When 
j pounds are suspended to one end of a string which 
bes over the pulley, and one pound to the other end, the 
ent of the two pounds will be the same with that of a 
0) pound weight which is employed in the same manner 
boiraw up two pounds. Our machine would therefore con- 
lve to make four turns in the minute, and would deliver 
‘ty cubic feet during each turn, and 360 in a minute. 
} by supposition, it is making but two turns in a minute: 
Nimust proceed from a greater load than three cubic feet 
ater in each rising bucket. The machine must there- 
be raising more than ninety feet of water during one 
of the wheel, and more than 180°in the minute. 

‘hus it appears, that if the machine be turning twice as 

as before, there is more than twice the former quantity 

ne rising buckets, and more will be raised in a minute 
he same expenditure of power. In like manner, if the 
Hine go three times as slow, therc must he more than 
"2 times the former quantity of water in the rising 
ets, and more work will be done. 
it we may go further, and assert, that the more we re- 
a the machine, by loading it with more work of a simi- 
wkind, the greater will be its performance. This does 
(immediately appear from the present discussion: but 
efts call the first quantity of water in the rising bucket 
the water raised by four turns in a minute will be 
‘30 x A= 120 A. The quantity in this bucket, when 
‘machine goes twice as slow, has been shown to be 
}ter than 2 A (call it 2 A + #); the water raised by 
“tums in a minute will be 2x 30x (2 A+ 2)= 
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120 A-+60z. Now, let the machine go four times as slow, Water- 
making but one turn in a minute, the rising bucket must Works. 


now contain more than twice 2 A + 2, or more than 
4 A+ 2a; callit4A422+4y. The work done by 
one turn in a minute will now be 30 x (4A 422-4 y) = 
120 A + 60a + 30y. 

By such an induction of the work, done with any rates 
of motion we choose, it is evident that the performance of 
the machine increases with every diminution of its velocity 
that is produced by the mere addition of a similar load of 
work, or that it does the more work the slower it goes. 

We have supposed the machine to be in its state of perma- 
nent uniform motion. If we consider it only in the begin- 
ning of its motion, the result is still more in favour of slow 
motion: for, at the first action of the moving power, the 
inertia of the machine itself consumes part of it, and it ac- 
quires its permanent speed by degrees, during which the 
resistances arising from the work, friction, &c. increase, til] 
they. exactly balance the pressure of the water; and after 
this the machine accelerates no more. Now the greater 
the power and the resistance arising from the work are in 
proportion to the inertia of the machine, the sooner will all 
alrive at its state of permanent velocity. 

There is another circumstance which 
impairs the performance of an overshot 
wheel moving with a great velocity, viz. 
the effects of the centrifugal force on 
the water in the buckets. Our mill- 
wrights know well enough, that too great 
velocity will throw the water out of the 
buckets; but few, if any, know exactly 
the diminution of power produced by 
this cause. The following very simple 
construction will determine this. Let 
AOB (fig. 10) be an overshot wheel, 
of which AB is the upright diameter, 
and C is the centre. Make CF the 
Jength of a pendulum which will make 
two vibrations during one turn of the 
wheel. Draw FE to the elbow of any 
of the buckets. The water in this 
bucket, instead of having its surface ho- 
rizontal, as NO, will have it in the di- 
rection 2O perpendicular to FE very 
nearly. 

For the time of falling along half of FC is to that of two 
vibrations of this pendulum, or to the time of a revolution 
of the wheel, as the radius of a circle is to its circumfe- 
rence ; and it is well known that the time of moving along 
half of AC, by the uniform action of the centrifugal force, 
is to that ofa revolution as the radius of a circle to its’ cir- 
cumference. Therefore the time of describing one half of 
AC by the centrifugal force, is equal to the time of describ- 
ing one half of FC by gravity. These spaces, being simi- 
larly described in equal times, are proportional to the acce- 
lerating forces. Therefore $4 FC:3 AC, or FC: AC = gra- 
vity : centrifugal force. Complete the parallelogram FCEK. 
A particle at E is urged by its weight in the direction KE 
with a force which may be expressed by FC or KE; and 
it is urged by the centrifugal force in the direction CE, 
with a force = AC or CE. By their combined action it is 
urged in the direction FE. Therefore, as the surface of 
standing water is always at right angles to the action of 
gravity, that is, to the plumb-line, so the surface of the 
water in the revolving bucket is perpendicular to the action 
of the combined force FE. 

Let NEO be the position of the bucket, which just holds 
all the water which it received as it passed the spout when 
not affected by the centrifugal force; and let NDO be its 
position when it would be empty. Let the vertical lines 
through D and E cut the circle described round C with the 
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Draw HC, IC, cutting 


Works. the circle AOB in L and M. Make the arch d’8 equal to 


AL, and the arch e’e equal to AM: then Cé and C¢ will 
be the positions of the bucket on the revolving wheel, cor- 
responding to CDo and CEO on the wheel at rest. Wa- 
ter will begin to run out at ¢, and it will be all gone at 6. 
The demonstration is evident. 

The force which now urges the wheel is still the weight 
really in the buckets; for though the water be urged in 
the dircction with the force FE, one of its constituents, CE, 
has ne tendency to impel the wheel; and KE is the only 
impelling force. 

It is but of late years that mills have been constructed 
or attended to with that accuracy and scientific skill 
which are necessary for deducing confident conclusions from 
any expcriments that can be made with them; and it is 
therefore no matter of wonder that the opinions of mill- 
wrights have been so different on this subject. There is a 
natural wish to see a machine moving briskly; it has the 
appearance of activity; but a very slow motion always 
looks as if the machine were overloaded. For this reason 
mill-wrights have always yielded slowly, and with some re- 
luctance, to the repeated advices of the mathematicians : 
but they have yielded, and we see them adopting maxims 
of construction more agreeable to sound theory, making 
their wheels of great breadth, and loading them with a 
grcat deal of work. Euler says that the performance of 
the best mill cannot exceed that of the worst above one 
fifth ; but we have seen a stream of water completely ex- 
pended in driving a small flax-mill, which now drives a cot- 
ton-mill of 4000 spindles, with all its carding, roving, and 
drawing machinery, besides the lathes and othcr cngincs of 
the smith and carpenter’s workshops, exerting a force not 
less than ten times what sufficed for the flax-mill. 

The above discussion only demonstrates in general the 
advantage of slow motion, but does not point out in any 
degree the relation between the rate of motion and the 
work performed, nor even the principles on which it de- 
pends. Yet this is a subject fit for a mathematical inves- 
tigation, and we would prosecute it in this place if it were 
necessary for the improvement of practical mechanics. But 
we have seen that there is not, in the nature of things, a 
maximum of performance attached to any particular rate 
of motion which should therefore be preferred. For this 
reason we omit this discussion of mere speculative curio- 
sity. It is very intricate; for we must now express the 
pressure on the wheel by a constant pillar of water incum- 
bent on the extremity of the horizontal arm, as we did be- 
fore when we supposed the buckets completely filled ; nor 
by a smaller constant pillar, corresponding to a smaller but 
equal quantity lying in every bucket. Each different ve- 
locity puts a different quantity of water into the bucket as 
it passes the spout, and this occasions a difference in the 
place where the discharge is begun and completed. This 
circumstance is some obstacle to the advantages of very 
slow motions, because it brings on the discharge sooner. 
All this may indeed be expressed by a simple equation of 
easy management; but the whole process of the mecha- 
nical discussion is both intricate and tedious, and the re- 
sults are so much diversified by the forms of the buckets, 
that they do not afford any rule of sufficient generality to 
reward our trouble. The curious reader may see a very 
full investigation of this subjeet in two dissertations by 
Elvius in the Swedish Transactions, and in the Hydrody- 
namigue of Professor Kistner of Géttingen, who has 
abridged these dissertations of Elvius, and considerably 
improved the whole investigation, and has added some com- 
parisons of his deductions with the actual performance of 
some great works. These comparisons however are not 
very satisfactory. There is also a very valuable paper on 
this subject by Lambert, in the Memoirs of the Academy of 


Berlin for the year 1775. From these dissert 


will acquire all that theory can teach of the rel, 
twecn the pressures of the power and work on the machine 
and the rates of its motion. The practical reader may rest 
with confidence on the simple demonstration which we have 
given, that the performance is improved by diminishing the 
velocity. i 

All we have to do, therefore, is to load the machine, and 
thus to diminish its speed, unless other physical circum. 
stances throw obstacles in the way; but there are such oh. 
stacles. In all machines there are little equalities of ac. 
tion that are unavoidable. In the action of a wheel and 
pinion, though made with the utmost judgment and care 
there are such inequalities. These increase by the changes 
of form occasioned by the wearing of the machine: much 
greater irregularities arise from the subsultory motions of 
cranks, stampers, and other parts which move unequally or 
reciprocally. A machine may be so loaded as just to bein 
equilibrio with its work, in the favourable Position of its 
parts. When this changes into one less favourable, the 
machine may stop; if not, it at least staggers, hobbles, or 
works unequally. The rubbing parts bear long on each 
other, with enormous pressures, and cut deep, and increase 
friction. Such slow motions must therefore be avoided. 
A little miore velocity enables the machine to get over those 
increased resistances by its inertia, or the great quantity of 
motion inherent in it. Great machines possess this advan- 
tage in a superior degree, and will therefore work steadily 
with a smaller velocity. These circumstances are hardly 
susceptible of mathematical discussion, and our best reli- 
ance is on well-directed experience. 

For this purpose, the reader will do well to peruse with 
care the excellent paper by Mr Smeaton in the Philoso. 
phical Transactions for 1759. This dissertation containsa 
numerous list of expcriments, most judiciously contrived by 
him, and executed with the accuracy and atiention to the 
most important circumstances which is to be observed in 
all that gentleman’s performances. : 

It is truc, these cxperiments were made with small mo- 
dels ; and we must not, without great caution, transfer the 
results of such experiments to large works. But we may 
safely transfer the laws of variation which result from a 
variation of circumstances, although we must not adopt 
the absolute quantities of the variations themselves. Mr 
Smeaton was fully aware of the limitations to which con 
clusions drawn from experiments on models are subject, and 
has made the applications with his usnal sagacity. 

His general inference is, that, in smaller works, the rim 
of the overshot wheel should not have a greater velocity 
than three feet ina second; but that larger mills may be 
allowed a greater velocity than this. When every things 
executed in the best manner, he says that the work pet- 
formed will amount to fully two thirds of the power e- 
pended ; that is, that three cubic feet of water descending 
from any height will raise two to the same height. — 

It is not very easy to compare these deductions with ob- 
servations on large works; because there are few casts 
where we have good measures of the resistances i 
by the work performed by the machine. Mills ee 
for pumping watcr afford the best opportunities. But the 
inertia of their working gear diminishes their uscful per- 
formance very sensibly, because their great beams, pump 
rods, &c. have a reciprocating motion, which must a e- 
stroyed and produced anew in every stroke. We have 
examined some machines of this kind which are esteeme 
good ones, and we find few of them whose performan 
exceeds one half of the power expended. wo 

By comparing other mills with these, we obtalt the b¢ 
information of their resistances. The comparison - 
mills worked by Watt and Boulton’s steam-engines P 
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, better measure of the resistances opposed by dif- 
», kinds of work, because their power is very distinctly 
4. We have been informed by onc of the most emi- 
;ngineers, that a ton and a half of water per minute 
1 one foot will grind and dress one bushel of wheat 
jur. This is equivalent to nine tons falling ten feet. 
n overshot wheel opposed no resistance, and only 
acket were filled, the wheel would acquire the velo- 
1e to a fall through the whole height. But when it 
nis state of accelerated motion, if another bucket of 
ais delivered into it, its motion must be checked at 
st, by the necessity of dragging forward this water. 
buckets fill in succession as they pass the spout, the 
jy acquired by an unresisting whecl is but half of 
hich one bucket would give. In all cases, there- 
she velocity is diminished by the incrtia of the entcr- 
ter when it is simply laid into the upper buckets. 
erformance will therefore be improved by delivering 
ter on the wheel with that velocity with which the 
is really moving. And as we cannot give the direc- 
a tangent to the wheel, the velocity with which it 
evered on the wheel must be so much greater than 
uended velocity of the rim, that it shall be precisely 
o it when it is estimated in the direction of the tan- 
Three or four inches of fall are sufficient for this 
me; and it should never be neglected, for it has a 
nsible influence on the performance. But it is high- 
oper to give it more than this, with the vicw of im- 
the wheel by its stroke; for even although it were 
j to employ part of the fall in this way (which we 
resently see to be very improper), we cannot pro- 
his impulse ; because the water falls among other 
jor it strikes the boards of the wheel with such ob- 
ii that it cannot produce any such effect. 


ys a much debated question among mill-wrights, 
br the diameter of the whecl should be such that 
ater will be delivered at the top of the wheel; or 
iso that the water is reccived at some distance from 
b, where it will act more perpendicularly to the arm. 
)prehend that the observations formerly made will de- 
favour of the first practice. The space below, 
ithe water is discharged from the wheel, being pro- 
al to the diameter of the wheel, there is an undoubt- 
# of fall attending a large whecl ; and this is not com- 
ied by delivering the water at a greater distance from 
pendicular. We should therefore recommend the 
ithe whole descending side, and make the diameter 
twheel no greater than the fall, till it is so much re- 
that the centrifugal force begins to produce a sen- 
fect. Since the rim can hardly have a smaller ve- 
han three feet per second, it is evident that a small 
ust revolve more rapidly. This made it proper to 
he determination that we have given of the loss of 
produced by the centrifugal force. But even with 
view, we should employ much smaller wheels than 
Herally done on small falls. Indeed the loss of water 
bottom may be diminished, by nicely fitting the arch 
surrounds the wheel, so as not to allow the water to 
by the sides or bottom. While this improvement 
is in good order, and the wheel entire, it produces a 
msible effect ; but the passage widens continually by 
ring of the wheel. A piece of wood or stone fall- 
about the wheel tears off part of the shrouding or 
» and frosty weather frequently binds all fast. It 
fre seldom answers expectations. We have nothing 
on this case to what we have already extracted from 
eaton's Dissertation on the subject of Breast or Half 
hot Wheels. 
ve is another form of whcel by which water is made 
“fon a machine by its weight, which merits consider- 
It is known in this country by the name of Bar- 
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her’s mill, and has been described by Desaguliers, vol. ii. 
p- 460. It consists of an upright pipe 
or trunk AB (fig. 11), communicating 
with two horizontal branches BC, Be, 
which have a hole Ce near their ends, 
opening in opposite directions, at right 
angles to their lengths. Suppose water 
to be poured in at the top from the spout 
F, it will run out by the holes C and c 
with the velocity corresponding to the 
depth of these holes under the surface. 
The consequence of this must be, that 
the arms will be pressed backwards ; for 
there is no solid surface at the hole C, on which the late- 
ral pressure of the water can be exerted, while it acts with 
its full force on the opposite side of the arm. This unba- 
lanced pressure is equal to the weight of a column having 
the orifice for its base, and twice the depth under the sur- 
face of the water in the trunk for its height. This measure 
of the height may seem odd, because if the orifice were 
shut, the pressure on it is the weight of a column reaching 
from the surface. But when it is open, the water issues 
with nearly the velocity acquired by falling from the sur- 
face, and the quantity of motion produced is that of a co- 
lumn of twice this length, moving with this velocity. This 
is actually produced by the pressure of the fluid, and must 
therefore be accompanied by an equal re-action. 

Now suppose this apparatus set on the pivot E, and to 
have a spindle AD above thc trunk, furnished with a cy- 
lindrical bobbin D, having a rope wound round it, and 
passing over a pulley G. A weight W may be suspended 
there, which may balance this backward pressure. If the 
weight be too small for this purpose, the retrograde motion 
of the arms will wind up the cord, and raise the weight ; 
and thus we obtain an acting machine, employing the pres- 
sure of the water, and applicable to any purpose. A run- 
ner millstone may be put on the top of the spindle ; and we 
should then produce a flour-mill of the greatest simplicity, 
having neither wheel nor pinion, and subject to hardly any 
wear. It is somewhat surprising, that although this was 
invented at the beginning of last century, and appears to 
have such advantage in point of simplicity, it has not come 
into use. So little has Dr Desaguliers’s account been at- 
tended to (although it is mentioned by him as an excel- 
lent machine, and as highly instructive to the hydraulist), 
that the same invention was again bronght forward by a 
German professor (Segner) as his own, and has been ho- 
noured by a series of elaborate disquisitions concerning 
its theory and performance by Euler and by John Ber- 
noulli. Euler’s Dissertations are to be found ‘in the Me- 
moirs of the Academy of Berlin, 1751, &c. and in the Nov. 
Comment. Petropol. tom. vi. Bernoulli’s are at the end of 
his Hydraulics. Both these authors agree in saying that 
this machine excels all other methods of employing the 
force of water. Simple as it appears, its true theory, and 
the best form of construction, are most abstruse and deli- 
cate subjects ; and it is not easy to give such an account of 
its principles as will be understood by an ordinary reader. 

We see in general that the machine must press back- 
wards; and little investigation suffices for understanding 
the intensity of this pressure when the machine is at rest. 
But when it is allowed to run backwards, withdrawing it- 
self from the pressure, the intensity of it is diminished; and 
if no other circumstances intervened, it might not be dif- 
ficult to say what particular pressure corresponded to any 
rate of motion. Accordingly, Desaguliers, presuming on 
the simplicity of the machine, affirms the pressure to be 
the weight of a column which would produce a velocity of 
efflux equal to the difference of the velocity of the fluid and 
of the machine; and hence he deduces that its performance 
will be the greatest possible when its retrograde velocity 
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is one third of the velocity acquired by falling from the 
surface, in which case it will raise ths of the water ex- 
pended to the same height, which is double of the perfor- 
mance of a mill acted on by the impulse of water. 

But this is a very imperfect account of the operation. 
When the machine (constructed exactly as we have de- 
scribed) moves round, the water which issues descends in 
the vertical trunk, and then, moving along the horizontal 
arms, partakes of this circular motion. This excites a cen- 
trifugal force, which is exerted against the ends of the 
arms by the intervention of the fluid. The whole fluid is 
subjected to this pressure (increasing for every section 
across the arm in the proportion of its distance from the 
axis), and every particle is pressed with the accumulated 
centrifugal forces of all the sections that are nearer to the 
axis. Every section therefore sustains an actual pressure 
proportional to the square of its distance from the axis. 
This increases the velocity of efflux, and this increases the 
velocity of revolution ; and this mutual co-operation would 
seem to terminate in an infinite velocity of both motions. 
But, on the other hand, this circular motion must be given 
anew to every particle of water as it enters the horizontal 
arm. ‘This can be done only by the motion already in the 
arm, and at its expense. Thus there must bea velocity 
which cannot be overpassed even by an unloaded machine. 
But it is also plain, that by making the horizontal arm very 
capacious, the motion of the water from the axis to the jet 
may be made very slow, and much of this diminution of 
circular motion prevented. Accordingly, Euler has re- 
commended a form by which this is done in the most emi- 
nent degree. His machine consists of a hollow conoidal 
ring, of which fig. 12 is a section. The 
part AHfa is a sort of funnel-basin, 
which receives the water from the spout 
F, not in the direction pointing towards 
the axis, but in the direction, and with the 
precise velocity, of its motion. This pre- 
vents any retardation by dragging forward 
the water. The water then passes down-c 
between the outer conoid ACca and the 
inner conoid HGgA along spiral channels formed by parti- 
tions soldered to both conoids. The curves of these chan- 
nels are determined by a theory which aims at the annihi- 
lation of all unnecessary and improper motions of the 
water, but which is too abstruse to finda place here. The 
water thus conducted arrives at the bottom CGeg. On 
the outer circumference of this bottom js arranged a num- 
ber of spouts (one for each channel), which are all directed 
one way in tangents to the circumference. 

Adopting the common theory of the re-action of fluids, 
this should be a very powerful machine, and should raise 
é7ths of the water expended. But if we admit the re- 
action to be equal to the force of the issuing fluid (and we 
do not see how this can be refused), the machine must be 
nearly twice as powerful. We therefore repeat our won- 
der that it has not been brought into use. But it appears 
that no trial has been made even of a model; so that we 
have no experiments to encourage an engineer to repeat 
the trial . Even the late author Professor Segner has not 
related any thing of this kind in his Z-zercitationes Hydrau- 
lice, where he particularly describes the machine. Such 
remissness has probably proceeded from fixing the atten- 
tion on Euler’s improved construction. It is plain that this 
must be a most cumbrous mass, even in a small size re- 
quiring a prodigious vessel, and carrying an unwieldy load. 
If we examine the theory which recommends this construc- 
tion, we find that the advantages, though real and sensible, 
bear but a small proportion to the whole performance of 
the simple machine as invented by Dr Barker. It is there- 
fore to be regretted that engineers have not attempted to 
realize the first project. We beg leave to recommend it, 


Fig. 12. 


with a further argument taken from an 
to it by M. Mathon de la Cour, in Rozi 
Physique, January and August 1775. 
brings down a large pipe FEH (fig. 
13) from a reservoir, bends it upward 
at H, and introduces it into two ho- 
rizontal arms DA, DB, which have 
an upright spindle DK, carrying a 
millstone in the style of Dr Barker’s 
mill. The ingenious mechanician 
will have no difficulty of contriving 
a method of’ joining these pipes, so 
as to permit a free circular motion 
without losing much water. The operation of the machine 
in this form is evident. The water, pressed by the column 
FG, flows out at the holes A and B, and the unbalanced 
pressure on the opposite sides of the arms forces them 
round. ‘The compendiousness and other advantages of 
this construction are more striking, allowing us to make 
use of the greatest fall without any increase of the size of 
the machine. It undoubtedly enables us to employ a 
stream of water too scanty to be employed in any other 
form. The author gives the dimensions of an en ine 
which he had seen at Bourg Argental. AB is 92 inches, 
and its diameter 3 inches; the diameter of each orifice is 
14; FG is 21 feet; the pipe D was fitted into C by grind- 
ing, and the internal diameter of D is 2 inches. 

When the machine was performing no work, or was un- 
loaded, and emitted water by one hole only, it made 115 
turns in a minute ; thus giving a velocity of forty-six feet 
per second for the hole. This is a curious fact; for the 
water would issue from this hole at rest with the velocity 
of 374. This great velocity (which was much less than the 
velocity with which the water actually quitted the pipe) 
was undoubtedly produced by the prodigious centrifu 
force, which was nearly seventeen times the weight of the 
water in the orifice. . 

The empty machine weighed eighty pounds, and its 
weight was half supported by the upper pressure of the 
water, so that the friction of the pivots was much dimi- | 
nished. It is a pity that the author has given no account | 
of any work done by the machine. Indeed it was only q 
working ventilators for a large hall. His theory by m0 || 
means embraces all its principles, nor is it well founded. 

We think that the free motion round the neck of the 
feeding pipe, without any loss of water or any considerable 
friction, may be obtained in the following 
manner. AB (fig. 14) represents a portion 
of the revolving horizontal pipe, and CEec 
part of the feeding pipe. The neck of the 
first is turned truly cylindrical, so as to 
turn easily, but without shake, in the col- 7 _ = 
lar Ce of the feeding pipe, and each has a 
shoulder which may support the other. 
That the friction of this joint may not be 
great, and the pipes destroy each other by 
wearing, the horizontal pipe has an iron 6 
spindle EF, fixed exactly in the axis of the joint, and rest- 
ing with its pivot F in a step of hard steel, fixed to the 
iron bar GH, which goes across the feeding pipe, and 1s 
firmly supported in it. This pipe is made bell-shapet, 
widening below. _A collar or hose of thin leather 1s i 
to the inside of this pipe, and is represented (in section) by 
LKMmki. It is kept in its place by means of a me ; 
or wooden ring Nz, thin at the upper edge, and ay 
shaped. This is drawn in above the leather, and stret¢ i 
ing it, causes it to apply to the side of the pipe all aroun 
There can be no leakage at this joint, because the ae 
will press the leather to the smooth metal pipes m0 4 
there be any sensible friction, because the water abe 
the edge of the leather, and the whole unbalanced press 
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Fig. 14 


athe small crevice between the two metal shoulders. 
hea shoulders need not touch, so that the friction must 
» sensible. We imagine that this method of tightening 
ging joint may be used with great advantage in many 


v2 have only further to observe on this engine, that any 
4 ypfection by which the passage of the water is diminish- 
‘leq. obstructed produces a saving of water, which is in 
bai proportion to the diminution of effect. The only in- 
zacy that is not thus compensated, is when the jets are 
ot right angles to the arms. 

| V2 repeat our wishes, that engineers would endeavour 
[ng this machine into use, secing many situations where 
wy be employed to great advantage. Suppose, for in- 
rp, a small supply ot water from a great height applied 
tls manner to a centrifugal pump, or to a hair belt pass- 
yyer a pulley, and dipping in the water of a deep well. 
hiwould be a hydraulic machine exceeding all others in 
city and durability, though inferior in effect to some 
hdconstructions. 


Of Undershot Wheels. 


wheels go by this name where the motion of the water 
cker than that of the partitions or boards of the wheel, 
h therefore impels them. These are called the float- 
is, or floats, of an undershot wheel. The water, run- 
in a mill-row, with a velocity derived from a head of 
tj or from a declivity of channel, strikes on these floats, 
diccasions, by its deflections sidewise aud upwards, a 
eure on the floats sufficient for impelling the wheel. 
Nere are few points of practical mechanics that have 
eimore considered than the action of water on the floats 
svheel ; hardly a book of mechanics being silent on the 
bet. But the generality of them, at least such as are 
peibe to persons who are not very much conversant 
amical and mathematical discussion, have hardly done 
yning more than copied thc earliest deductions from the 
t theory of the resistance of fluids. The consequence 
rs that our practical knowledge is very imperfect; 
it is chiefly from experience that we must still learn the 
Mmance of undershot wheels. Unfortunately this stops 
iimprovement ; because those who have the only op- 
rihities of making the experiments are not sufficiently 
junted with the principles of hydraulics, and are apt to 
i¢ differences in their performance to trifling nostrums 
thir construction, or in the manner of applying the im- 
of the water. 
have said so much on the imperfection of our theories 
d impulse of fluids in the article Resistance oF Fiuips, 
lve need not here repeat the defccts of the common 
Phations of the motions of undershot wheels. The part 
ti theory of the impulse of fluids which agrees best with 
Sivation is, that the impulse isin the duplicate proportion 
velocity with which the water strikes the float ; that 
be the velocity of the stream, and u the velocity of 
)at, we shall have F, the impulse on the float when 
Wast, to its impulse fon the float moving with the velo- 
(v—u)? 
H's is the pressure acting on the float, and urging the 
Hi round its axis. The wheel must yield to this motion, 
resistance of the work does not exert a superior pres- 
im the float in the opposite direction. By yielding, 
at withdraws from the impulse, and this is thcrefore 
fished. The wheel accelerates, the resistances increase, 
mhe impulses diminish till they become an exact ba- 
ee the resistances. The motion now remains uniform, 
te momentum of impulse is equal to that of resistance. 
erformance of the inill therefore is determined by this ; 


as 0 to (v-— zu)’, and f = F x 
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and, whatever be the construction of the mill, its perform. Water- 


ance is best when the momentum of impulse is greatest. 


Works. 


This is had by multiplying the pressure on the float by its _ 


velocity. Therefore the momentum will be expressed by 


F (v—u)? : 

Xa Ke But since F and v® are constant quan- 
tities, the momentum will be proportional to ux (v—u)?. 
Let x represent the relative velocity. Then »—zx will be 
=u, and the momentum will be proportional to (o— x) x x 
and will be a maximum when (vy —z) x 2? isa maxinium, e 
when v2?—2° isa maximum. This will be discovered by 
making its fluxion = 0; that is, 

2vadx—32°dx = 0 


and 2vxr—3z2*? — 0, 

or 2u—3x = 0 

and 2v = 3x, and x= 2v; and therefore v — a, or u= 
3v. That is, the velocity of the float must be one third of 


the velocity of the stream. It only remains to say what is 
the absolute pressure on the float thus circumstanced. Let 
the velocity v be supposed to arise from the pressure of a head 
of water h. The common theory teaches that the impulse on 
a given surface S at rest is equal to the weight of a column 
AS; put this in place of F, and $2? in place of (v—u)? and 
zvforu. This givesusSh x s4v for the momentum. Now 
the power expended is Shv, or the column S’ moving with 
the velocity v. Therefore the greatest performance of an 
undershot wheel is equivalent to raising ;4,ths of the water. 
that drives it to the same height. 

But this is too small an estimation ; for the pressure exert- 
ed on a plane surface, situated as the float of a mill-wheel, 
is considerably greater than the weight of the column SA. 
This is nearly the pressure on a surface wholly immersed 
in the fluid. But when a small vein strikes a larger plane, 
so as to be deflected on all sides in a thin shect, the impulse 
is almost double of this. This is in some measure the case 
in a mill-wheel. When the stream strikes it, it is heaped 
up along its face, and falls back again, and during this mo- 
tion it is acting with a hydrostatic pressure on it. When 
the wheel dips into an open river, this accumulation is less 
remarkable, because much escapes laterally ; but in a mill- 
course it may be considcrable. 

We have considered only the action on one float, but 
several generally act at once. The impulse on most of 
them must be oblique, and is therefore less than when the 
same stream impinges perpendicularly ; and this diminution 
of impulse is, by the common theory, in the proportion of 
the sine of the obliquity. For this reason it is maintained, 
that the impulse of the whole stream on the lowest float- 
board, which is perpendicular to the stream, is equal to the 
sum of the impulses made on all the floats which then dip 
into the water; or that the impulse on any oblique float is 
precisely equal to the impulse which that part of the stream 
would have made on the lowest float-board had it not been 
interrupted. Therefore it has been recommended to make 
such a number of float-boards, that when one of them is at 
the bottom of the wheel, and perpendicular to the stream, 
the next in succession should be just entering into the water. 
But since the impulse on a float by no means annihilates all 
the motion of the water, and it bends round it and hits the 
one behind with its remaining force, there must be some 
advantage gained by employing a greater number of floats 
than this rule will permit. This is abundantly confirmed 
by the experiments of Smeaton and Bossut. The latter 
formed three or four suppositions of the number of floats, 
and calculated the impulse on each, according to the ob- 
servations made in a course of experiments by the Aca- 
demy of Sciences, and inserted by us in the article Re- 
SISTANCE OF Fiuips; and when he summed them up, and 
compared the results with his experiments, he found the 
agreement very satisfactory. He deduces a general rule, 
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Water- that if the velocity of the wheel is one third of that of the 
Works. stream, and if seventy-two degrees of the circumference are 


immersed in the stream, the wheel should have thirty-six 
floats. Each will dip one fifth of the radius. The velocity 
being still supposed the same, there should be more or fewer 
floats according as the arch is less or greater than seventy- 
two degrees. 

Such is the theory, and such are the circumstances which 
it leaves undetermined. The accumulation of the water on 
a float-board, and the force with which it may still strike 
another, are too intricate to be assigned with any tolerable 
precision: for such reasons we must acknowledge that the 
theory of undershot wheels is still very imperfect, and that 
recourse must be had to experience for their improvement. 
We therefore strongly recommend the perusal of Mr Smea- 
ton’s experiments on undershot wheels, contained in the 
same dissertation with those which we have quoted on over- 
shot wheels. We have only to observe, that to an ordinary 
reader the experiments will appear too much in favour of 
undershot wheels. His aim is partly to establish a theory, 
which will state the relation between their performance and 
the velocity of the stream, and partly to state the relation 
between the power expended and the work done. The 
velocity in his experiments is always considerably below 
that which a body would acquire by falling from the surface 
of the head of water; or it is the velocity acquired by a 
shorter fall. ‘Therefore if we estimate the power expended 
by the quantity of water multiplied by this diminished fall, 
we shall make it too small, and the difference in some cases 
ts very great; yet, even with these concessions, it appears 
that the utmost performance of an undershot wheel does 
not surpass the raising one third of the expended water to 
the place from which it came. It is therefore far inferior 
to an overshot wheel expending the same power; and M. 
Belidor has led engineers into very mistaken maxims of 
construction, by saying that overshot wheels should be given 
up, even in the case of great falls, and that we should always 
bring on the water from a sluice in the very bottom of the 
dam, and bring it to the wheel with as great a velocity as 
possible. Mr Smeaton also says, that the maximum takes 
place when the velocity of the wheel is two fifths of that of 
the stream, instead of two sixths according to the theory; 
and this agrees with the experiments of Bossut. But he 
measured the velocity by means of the quantity of water 
which ran past. This must give a velocity somewhat too 
small, as will appear by attending to Du Buat’s observations 
on the superficial, the mean, and the bottom velocities. 

The rest of his observations are most judicious, and well 
adapted to the instruction of practitioners. We have only 
to add to them the observations of De Parcieux and Bossut, 
who have evinced, by very good experiments, that there is a 
very sensible advantage gained by inclining the float-boards 
to the radius of the wheel about twenty degrees, so that 
the lowest float-board shall not be perpendicular, but have 
its point turned up the stream about twenty degrees. This 
inclination causes the water to heap up along the float-board, 
and act by its weight. The floats should therefore be 
made much broader than the vein of water interrupted by 
them is deep. 

Some engineers, observing the great superiority of over- 
shot wheels above undershot wheels driven by the same 
expense of power, have proposed to bring the water home 
to the bottom of the wheel on an even bottom, and to make 
the float-board no deeper than the aperture of the sluice, 
which would permit the water to run out. The wheel is 
to be fitted with a close sole and sides, exactly fitted to the 
end of this trough, so that if the wheel is at rest, the water 
may be dammed up by the sole and float-board. It will 
therefore press forward the float-board with the whole force 
of the head of water. But this cannot answer; for if we 
suppose no float-boards, the water will flow out at the bot- 
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tom, propelled in the manner those Persons suppose. 


from all parts of the trough to the hole bel 
But now add the floats, and suppose the w 


drag into motion all the water which lies 


it would have taken in consequence of the pressure of 


; 
water behind it ; and the water out of the reach of the floats | 
will remain still, which it would not have done independent. 
ly of the float-boards above it, because it would have contri. af 
buted to the expense of the hole. The motion therefore | 
which the wheel will acquire by this construction must be 
so different from what is expected, that we can hardly say 


what it will be. 


We are therefore persuaded that the best way of deliver. 
ing the water on an undershot wheel in a close mill-course 
is, to let it slide down a very smooth channel, without 
touching the wheel till near the bottom, where the wheel 
should be exactly fitted to the course ; or to make the floats _| 
exceedingly broader than the depth of the vein of water | 
which glides down the course, and allow it to be partly in | 
tercepted by the first floats, and heap up along them, acting | 
by its weight after its impulse has been expended, If the | 
bottom of the course be an arch of a circle described with | 
aradius much greater than that of the wheel, the water | 
which slides down will be thus gradually intercepted by the | 


floats. 


Attempts have been made to construct water-wheel | 
which receive the impulse obliquely, like the sails of a com. 
mon wind-mill. This would, in many situations, be avery | 


great acquisition. A very slow but deep river could in 


power is lost by the obliquity of the impulse, the remainder — 
may be very great. It is to be regretted that these at- 
tempts have not been more zealously prosecuted; for we 
have no doubt of their success in a very serviceable degree, 
Engineers have been deterred, because when such wheels 
are plunged in an open stream, their lateral motion is too 
much impeded by the motion of the stream. We ha 


however seen one which was very powerful. It was 
cylindrical frame, having a plate standing out from it 


a foot broad, and surrounding it with a very oblique § 
like a cork-screw. This was plunged about one fourth 


its diameter (which was about twelve feet), having its 


in the direction of the stream. By the work which ity 
performing, it seemed more powerful than a common wh 


which occupied the same breadth of the river. Its le 


was not less than twenty feet: it might have been twice as | 


much, which would have doubled its power, without 0 
pying more of the water-way. Perhaps such a spiral, 
tinued to the very axis, and moving in a hollow 


wholly filled by the stream, might be a very advantageous 


way of employing a deep and slow stream. 


But mills with oblique floats are most useful for empl 


ing small streams, which can be delivered from a spout 
a great velocity. Bossut has considered these with 


: | 
attention, and ascertained the best modes of constructol |) 
There are two which have nearly equal performances i . 

1. The vanes being placed like those of a wind-tail |) 


round the rim of a horizontal or vertical wheel 


being made much broader than the vein of water Wir” 
is to strike them, let the spout be so directed that at : 
vein may strike them perpendicularly. By this meas | 

it will be spread about on the vane in a thin sheet, 4 
exert a pressure nearly equal to twice the weight 0 id 


column whose base is the orifice of the spout, and ¥ 
height is the fall producing the velocity. Mills 

kind are much in use in the south of Europe 
wheel is horizontal, and the vertical axis carries! 
stone; so that the mill is of the utmost simplicity: 


it will be supplied from behind, the water coming be and | 


ow the wheel,‘ 


heel in mor; 
with the velocity that is expected. The other floats Ker | 


i between them, | 
giving to the greatest part of it a motion vastly greater than | 


the mill- 


| 


the | 
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; its ehief recommendation, for its power is greatly in- 
‘cto that of a wheel constructed in the usual manner. 
giThe vanes may be arranged round the rim of the 
ey not like the sails of a wind-mill, but in planes in- 
na to the radii, but parallel to the axis, or to the planes 
sig through the axis. They may either stand on a sole, 
ene oblique floats reeommended by De Parcieux, as 
oy mentioned ; or they may stand on the side of the 
n,ot pointing to the axis, but aside from it. This dis- 
iin will admit the spout to be more conveniently dis- 
seveither for a horizontal or a vertical wheel. 

i shall conelude this article by deseribing a eontri- 
sqof Mr Burns, the inventor of the double bucketed 
4 for fixing the arms of a water-wheel. It is well 
ov to mill-wrights that the method of fixing them by 
kz them to pass through the axle, weakens it exeeed- 
and by lodging water in the joint, soon eauses it to rot 
1 \il. They have therefore of late years put cast-iron 
dps on the axis, to whieh each arm is bolted; or the 
qs are so fashioned as to form boxes, serving as mor- 
receive the ends of the arms. These answer the 
e completely, but are very expensive ; and it is found 
ms of fir bolted into flanches of iron are apt to work 
s¢ Mr Burns has made wooden flanches of a very 
@s construction, which are equally firm, and eost much 
fan the iron ones. 

's flanch consists of eight pieces, four of which eom- 
ehe ring represented in fig. 15, meeting in the joints 
¢) ab, ab, direeted to the centre O. The other four 
qered by these, and their joints are represented by 
dited lines a6, «8, «8, «8. These two rings break 
‘i sueh a manner that an arm MN is eontained be- 
eithe two nearest joints a’! of the one, and «‘@' of the 
ej The tenon formed on one end of the arm A, &e., 


i TERFORD, a maritime county of the provinee of 
r, in Ireland, is bounded on the north by the eoun- 
Tipperary and Kilkenny, ou the east by that of 
wird, on the south by the Atlantic, and on the west 
i county of Cork. It lics between 51° 55’ and 52° 
latitude, and 6° 58’ and 8° 10’ west longitude; ex- 
i twenty-eight miles in its greatest length from 
0 south, and fifty-two in breadth from east to west, 
nprehending an area of 736 square miles, or 471,281 
pf which 353,247 are cultivated land, and 118,034 
iivated mountain or bog. It ranks as the twenty- 
font in superficial extent, and the twentieth in that 
‘ultivated land. 
he time of Ptolemy the geographer, it was inhabited 
tribe of the Brigantes, whose territory extended 
Harnsore Point in Wexford, westward along the coast 
( Blackwater. It was afterwards peopled by the 
who are supposed to have emigrated from a tribe of 
€name in Meath; and having spread themselves 
er the plain country of T ipperary, those settled in 
ord were distinguished by the name of South Desii, 
e others by that of North Desii. Here the Danes 
shed a permanent settlement in the ninth century, 
the city of Waterford their chief seat of govern- 
and though frequently involved in wars with the 
hding natives, they retained possession of the city 
( iret until their subjugation by the English, who, in 
ri nder Strongbow, stormed Waterford, took their 
> prince prisoner, and brought the whole of 
lbcies into the possession of the English. Shortly 
penry II. granted the greater part of the eounty to 
i le Poer, and the remainder, with that of Cork, then 


ingdom, to Milo de Cogan, two of his followers. 
XXI, 


WA 
is of a particular shape: une side, 
GF, is direeted to the eentre O; 
the other side, BCDE, has a small 
shoulder BC; then a long side 
CD directed to the centre O ; and 
then a third part DE parallel to 
GF, or rather diverging a little 
from it, so as to make up at E 
the thickness of the shoulder BC; * 
that is, a line from B to E would 
be parallel to CD. This side of @ 
the tenon fits exactly to the eorre- 
sponding side of the mortise ; but 
the mortise is wider on the other 
side, leaving a space GFKA a little narrower at FK than at 
GA. These tenons and mortises are made extremely true to 
the square ; the pieees are put round the axle, with a few 
blocks or wedges of soft wood put between them and the axle, 
leaving the spaee empty opposite to the place of each arm, and 
firmly bolted together by bolts between the arm-mortises. 
The arms are then put in, and each is pressed home to the 
side CDE, and a wedge HF of hard wood is then put into 
the empty part of the mortise and driven home. When it 
eomes through the flaneh and touehes the axle, the part 
which has come through is eut off with a thin chisel, and the 
wedge is driven better home. The spaces under the ends 
of the arms are now filled with wedges, which are driven 
home from opposite sides, till the cirele of the arms stands 
quite perpendicular on the axle, and all is fast. It needs no 
hoops to keep it together, for the wedging it up round the 
axle makes the two half rings draw elose on the arms, and 
it cannot start at its joints till it erushes the arms. Hoops 
however ean do no harm when all is onee wedged up, but 
it would be improper to put them on before a a 

B. B. B. 


i 


Fig. 15. 


In 1210, King John erected the territory into a county, 
from which the city was excepted, being under a separate 
jurisdiction. In 1444 the county, together with the great- 
er part of the rest of Munster, was granted to James earl 
of Desmond. <A few years after, both county and eity 
were granted to John Talbot, earl of Shrewsbury, who was 
then created earl of Waterford; but both-lands and title 
were resumed by the king under the statute 28th Hen. VIIL., 
which vested the lands of absentee proprietors in the erown. 
The county suffered severely in the reign of Elizabeth, 
through the rebellion of the earl of Desmond, and the Spa- 
nish invasion ; and also in the wars of 1641, during the first 
years of which, its possession was the subjeet of continued 
sanguinary contention between the English and Irish forees, 
until it was ultimately reduced under the authority of the 
English parliament by Cromwell. During the war of the 
Revolution, it took part with King James, and was redueed 
by King William’s forces under General Kirk, after the 
decisive battle of the Boyne. Abe 
The general character of the county is mountainous. 
The Knockmeledown ridge, the highest point of which is 
2598 feet above the sea-level, ranges along its north-west- 
ern boundary, forming the line of demareation on the side 
of Tipperary. The Cummeragh and Monevolagh Moun- 
tains lie in a direction nearly north and south from the 
east of Clonmel to Dungarvan; their loftiest summit, 
Knockanafrian, is 2469 feet high. On several of the sum- 
mits of these mountains are large piles of stones, apparent- 
ly of artificial eonstruetion, but of unknown origin. To 
the south of Dungarvan are the Drum Mountains, mueh 
lower than the preeeding, but rugged and difheult of pass- 
age. They form the division between two of the baronies. 
The south-eastern district is low, of alluvial — and 
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forms a kind of peninsula, cut off from the remainder of 
the county by a line of marshy land, which has the appear- 
ance of having been once under water. There are no large 
rivers in the interior. The Snir forms its northern boun- 
dary, from beyond Clonmel, to the estuary formed by its 
junction with the combined waters of the Barrow and Nore. 
Vessels of 800 tons come up to the city of Waterford, 
where they can discharge their cargoes at the quay; barks 
and large lighters can proceed upwards to Carrick-on- Suir, 
and boats of fifty tons to Clonmel. The Blackwater, called 
also the Owenduff and Owenmore, “ the black and the 
great river,” after flowing through the western part of the 
county, forms part of the boundary on the side of Cork 
county, and discharges itself into Youghal harbour. It is 
navigable for vessels under 100 tons to its confluence with 
the Bride, a smaller stream which joins it from the west. 
The Brickey empties itself into Dungarvan harbour. The 
Neir, in the west of the county, is a small tributary of the 
Suir. There are no lakes, except a few of very small size 
in the Cummeragh Mountains, the largest, called Cumme- 
loughs, are but six or eight acres in extcnt, the others, 
called Stilloughs, smaller. A tract at Ballyscanlan, in 
Middlethird barony, covered with water during winter, 
subsidcs into a small lake in the dry season. The county 
enjoys the benefit of an extcnsive line of sea-coast. Two 
miles east of the city is the Little Island, of triangular 
shape; after which the coast takes a southern direction, 
forming the western side of Waterford harbour, at the en- 
trance of which is the pier harbour of Dunmore, with a light- 
house cxhibiting a fixed light, red towards the sea and 
bright inland. The harbour, in which vessels of fifteen 
feet draught may lie afloat, covers a cove of six acres. 
West of Dunmore are the small islands of Fileskirt. 
Farther westward, between Brownstown and Newtown- 
heads, is Tramore Bay, notorious for shipwrecks. A ves- 
sel caught in it finds it almost impossible to work out by 
plying to windward. The ground is so foul and rocky, 
that cables are frequently cut and ships lost. The north- 
west is the only part which affords a possibility of escape, 
the east being so shoal and rocky that vessels driven on 
that side are involved in terrible breakers at a considerable 
distance from shore. Procecding westward are the small 
grassy rocks called the Islands of Jeane, and the inlets 
called Bonmahon, Clonea, and Rineshark. Dungarvan 
harbour affords shelter to vessels of ten feet water. Ard- 
more Bay and Whiting Bay are still farther west. You- 
ghal harbour forms the westcrn boundary of the county. 
Off the coast, and extending along that of the southern 
part of the adjoining county of Wexford, is the Nymph 
Bank, long looked upon as an inexhaustible source of sup- 
ply of round fish, but, according to late reports, much less 
productive than had been represented ; the fish not being 
abundant, and of a poorer description than those taken on 
other banks. 

The eastern part of the county consists of clay-slate, in- 
terrupted by small patches of primitive limestone, suscep- 
tible of a high polish, and by conglomerate and basalt, 
which latter appears in a columnar form on the cliffs over 
the sea. A copper mine at Knockmahon has been worked 
for several years, with good profit, by the Mining Company 
of Ireland. The ore is sent in a crude state to Swansea to 
be smelted. The average annual produce is stated at 4500 
tons, valued at L.40,000. Lead was formerly raised in 
large quantities in the same district. The veins in the hill 
of Cruach and on the shore at Kilmurrin are said to have 
given out a large quantity of silver. The western part of 
the county is old conglomerate, with red, purple, green, 
and gray clay-slate. It is bordercd in many parts by a 
band of millstone grit and white sandstone, which also con- 
stitutes the fringe of a broad bed of carbonated or moun- 
éain limestonc, that passes through a great part of the in- 


terior from east to west. Slates from the quarries south of 
Lismore are raised at an average of 2800 tons annually, 
value L.4200. Mineral veins are also found in this ie 
trict. At Ardmore an iron mine was formerly wrou a 
from which steel of superior quality was said to have a : 
fabricated. The sandstone in many places is wrought aa 
millstones. Ochres, boles, and clays, fit for the manufac 
ture of earthenwarc, arc found in various places, . 
The population of the county, according to calculations 
made at different periods, was as follows: | 


Date. Authority. Number of Inhabitan 7 | 
1760.........De Burgo......ssseecseosorssBO00G 
1792.........Beaufort..ssecesccseseersesee 75,000 
TO ve cuwwe et Parliamentary census.......119,457 
LSS ae Ditto ... .....0++csuessesage 
econ Ditto ......++.conreeesr sega . 


According to the last of these returns, there was one ine 
habitant to every 32th acres of the entire surface, and th 
same to every 24d acres of cultivated land. The pop i. dd 
tion, according to the return of the Commissioners of Pub- | (| 
lic Instruction in 1834, which, being stated in dioceses ine Ly 
stead of counties, cannot be considered numerical] ate 
curate, gives a total population of 182,018; of which num. 
ber the members of thc established church were §3 
the Protestant dissentcrs 861, and the Roman Cath 
172,766. The proportion of Roman Catholics to Pro 
tants, including Protestant dissenters, is as 1 to 005352 
as 1 to qth nearly; or the Protestants are to the Ro 
Catholics as 1 to 18°67. The number of children rec 
instruction in public schools was as follows, accordin 
the returns under the population act in 1821, those o 
Commissioners of Education in 1824—6, of the Commis | 
sioners of Public Instruction in 1834, and of the Board of 
National Education in 1836—7-8-9. 


ied 


Date. Males. Females. Sex not 

ascertained. 
1821...... »6088,.0sc9a-2 On — ae 8,207 
1824-6......9476......555 24.00.0000 182... 
Tepe cee, 7200.........4100.,.......900..). ean 
1836~7......3498.,.......130 7. — vessenene 4895] 
1837-8......2901.........17'74:..+.-.00. —= er 
TB eee 31 Os cmee 2644... 0.0... —- 


According to the return of 1824—6, in which onl 
rcligious persuasion of the people is noticed, the numb 
are, of the established church, 1373; dissenters, 100; h 
man Catholics, 13,662; religious persuasion not asce 
ed, 46. Ont of the total number of 284 schools, stated in 
the same return, 22, having 1363 pupils, were maintained 
wholly by grants of public money; 32, having 3048 pu- | 
pils, by voluntary contribution; the remaining 230 schools | 
containing 10,271 pupils, were maintained wholly by the 
fees paid by the relatives of the children. 

The county is divided into the cight baronies of ! 
bride, Coshmorc, Decies within Drum, Decies witha \|% 
Drum, Gualtier, Glenaheiry, Middlethird, and Upperthird, || 
which are subdivided into seventy-four parishes, thirty-- 
three in the diocese of Waterford, and forty-one im that ¢ | a 
Lismorc; the cathicdrals of each of these being in the alles 
of the same name with the respcctive dioceses. Tt sent 
eight members to the Irish parliament, two for the count), 
and two each for the city of Waterford and the boroupis 
of Dungarvan, Lismore, and Tallow. By the arran: a 
ments at the time of the union, the number was reduc if 
to four, two for the county, and one each for per 7 
city and Dungarvan. ‘The reform act for Ireland at +a 
oue member to the city. ‘The constituency of the oe: 
under the act of 1829, by which the forty-shilling ae 
holders were disfranchised, and at other periods smce 
passing of the reform act in 1832, was as follows: 
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1831......++. 1422 HOB6..04..+..5.1478 
1832.......-. 1452 M8 reise eoe.cs ATS 
1833... ...--. 1448 UBS Siscccne 10.1478 
1834)... see 1481 MEE esse ogee A200 
1935......-+. 1492 


| ‘J2 number of electors is, according to the last of these 
Iyeturs, to that of the number of inhabitants, as | to 123, 
land» that of families of six individuals each, as 1 to 20. 
heounty is included in the Leinster circuit. The as- 
eare held in the city of Waterford, where the county 
s, is fixed. General sessions of the peace are held 
yrimes in the year in that city; twice a year at Dun- 
rva, and twice at Lismore ; in each of which towns there 
» court-house and a bridewell. The local government 
ced in a lieutenant, fourteen deputy-licutenants, fifty- 
nether unpaid magistrates, and a stipendiary magistrate. 
hconstabulary force consists of a county inspector, five 
b4spectors, six head constables, and 150 constables and 
bpnstables. The county infirmary and the lunatic 
lia for the county and city are in Waterford city, 
also is a fever hospital ; and there are others in Dun- 
, Lismore, and Tallow. ‘There are twelve dispen- 
ia in various towns. Waterford, Dungarvan, and Lis- 
j have been fixed on as sites. for the workhouses of 
ovaw unions. 
Tbugh the land is in general coarse, there is a consi- 
tract of rich soil, particularly in the south-eastern 
; and the mountainous districts afford good pas- 
a: for cattle. The estates are in general very large: 
tpf the duke of Devonshire is the most extensive. 
lie has increased very rapidly within the present cen- 
yi In 1779, not one thirtieth part was under the plough. 
yisent, nearly two thirds are under tillage. The change 
sfisen in some degree irom the custom of dividing 
4 When the eldest daughter of a farmer married, 
s ther divided the land with his son-in-law; the next 
ster got half of his remaining share for her portion, the 
A of subdivision being continued as long as there were 
yiaughters to be thus provided for. The sons were left 
sit for themselves as best they could. But the atten- 
hitterly paid to introduce the most approved agricul- 
aractices, has contributed in a much greatcr degree 
th cflect. The lands of resident gentry are now spe- 
hits worthy of imitation. ‘The settlement of the reli- 
fraternity of St Bernard la Trappe, near Cappoquin, 
jember of which devote much attention to the re- 
ion and improvement of a large mountainous tract 


I> coasts abound with shell-fish. Salmon, and other 
(8 of river-fish, arc taken in large numbers in the 
; ater and Suir, and in the numerous smaller streams. 
rick-on-Suir was once the centre of a very exten- 
Picollen manufacture, which branched out into most 
Hf this county. It has been for many years almost 
Wt, the supply at present serving only for the do- 
S} consumption of thc peasantry. Linen is made in 
tm-houses, but only for family use. A cotton fac- 
Was been established at Portlaw, to the west of Wa- 
1 city, which gives cmployment to a large number 
tkers. There are distilleries, brewerics, and paper- 
! Flour is also extensively manufactured, and largely 
Ped. Some glass is made at Waterford, and coarse 
ip wae in several places; but Watcrford is not a 
Acluring county. ‘The inland trade chicfly centres 
Aterford city, which is also a good emporium for the 
pt of grain and salted provisions. Some business 1. 
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granted to them for their residence, has still further sti- 
mulated the spirit of industrious exertion, and given it a 
judicious direction. Wheat is largely raised, clover very 
generally grown; but other kinds of green crops arc not yet 
so general as in England. Lime for manure is abundant 
in the western parts, and large quantities of coralline sea- 
sand are carried into the interior for the same purpose. 
The fences are mostly banks of earth topped with furze in 
the flat country, and dry stone walls in the mountainous 
parts. The best breeds of cattle are to be seen on the pas- 
tures. Sheep are not a common stock; swine, raised chiefly 
for export, are very numerous, as are goats in the higher 
lands. Waterford is the principal dairy county in the 
island. The chief produce of these farms is butter, the 
export of which has increased considerably for several 
years. Very little cheese is made. The want of timber, 
both for ornamental and useful purposes, is much felt ; but 
the deficiency is yearly diminished by the increased atten- 
tion to plantations. ‘There is but little bog. The exten- 
sive range of sea-coast, indented by numerous creeks and 
inlets, holds out great inducements for profitable employ- 
ment in the fisheries. During the ten years’ continuance 
of the system of bounties, and of grants and loans for the 
building and repairs of boats and the purchase of fishing 
gear, adopted by the Board of Fisheries instituted in 1819, 
the sea-fishery was carried on with much spirit, and caused 
a large circulation of money, particularly in Dungarvan, 
the centre of the system. Some working fishermen accu- 
mulated capital; some became boat-owners, and some 
boat-owners masters of trading vessels. But on the termi- 
nation of the bountics and grants, the business declined 
rapidly. The boats fell into decay, and were laid up. 
Those fishermen who had no land, but depended wholly on 
the success of their occupation at sea, were reduced to po- 
verty, and, in seasons when the fishery wholly failed, to a 
state of utter destitution. Yet the market is so far from 
being overstocked, that the quantity of fish taken on the 
coast never equals the demand in the local markets, Sco- 
tish and Newfoundland fish being sold in very large quan- 
tities. A company formed in Waterford between thirty 
and forty years ago, for supplying the English markets 
with round fish from the Nymph Bank by well-boats, 
failed, owing, it is alleged, to mismanagement. The follow- 
ing summary cxhibits the number of vessels employed 
in the last year in which the bounty and loan system was 
in operation, and in that when a second board of commis- 
sioners repeated the inquirics as to the state of the Irish 
fisheries. 


Decked Vessels. Half-decked. Open Sail-boats. Row-boats. Number of 

Number. Tonnage. Number. Tonnage. Number. Number. Fishermen. 
ND yi vec cc DRO iiceaeces ces ecsObecrvonees connsve COO reever evens hO.ecces vos sen MOCO): 05. 28teien sets VOSS 
rie, 2 sce cneees oe ces OD s suanes....senl 668 .cccszeceeee Debsaeeta euusin SOO reracecis mises 2516 


both departments is also done at Dungarvan and Youghal. 
The exports and imports in 1838 were stated in a parlia- 
mentary return to be,— 


Exports. Value. Imports. Value. 
Tons. nS ‘Tons. if, 
Waterford.....118,000....2,060,000....130,000....1,572,000 
Dungarvan.......7,900....+... 710; 000. sacs 11,000........ 15,000 
Total.....125,500 2,135,000 14) ,090 1,587,000 


An act has passed for a railroad from Waterford city, to 
proceed along tlic northern side of the Suir, by Carrick-ou- 
Suir and Clonmel, to join the great southern line near 
Cahir. There are six banking establishments in the county; 
of which one is a branch of the Bank of Ireland, two of the 
Provincial Bank, and the other three of the National Bank. 
There are cight loan companies, established under a late 
act, in different places. The amount of the loans in the 
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Water- borrowers’ hands at the close of 1839 was L.4011, and the 


number of borrowers during the year, 3482. 

Among the mansions of the nobility and gentry of large 
estates, thc most remarkable are Lismore Castle, the seat 
of the duke of Devonshire, and Curraghmore, that of the 
marquis of Waterford. The habitations, dress, and manners 
of the peasantry in the rural districts, resemble those simi- 
larly circumstanced in other parts of the province, being 
distinguished chiefly by the difference of their modes of 
life, as residing on the sea-coast, the rich pasture-lands, 
the mountain districts, or the vicinity of a populous town. 
The county contains numerous remains of ancient struc- 
tures. A pillar-tower at Ardmore is in a state of high pre- 
servation. Near the same place is a large rath, and seve- 
ral others in various parts. The remains of small circular 
intrenchments, mostly at short distances from each other, 
can also be traced. Cromlechs are also numerous, and some 
very large. The names of upwards of twenty monastic 
establishments have been preserved, but the sites of few of 
them arc now discernible. The same may be said of the 
numerous castles erected in many parts of this county, 
long the theatre of petty wars. Natural caves are to be 
seen, both on the coast and in the interior, as well as others 
which have every appearance of owing their origin to hu- 
man ingenuity. ‘There are several mineral springs, chiefly 
chalybeate. 

The city of Waterford is situate on the northern verge 
of the county, and on the southern bank of the Suir, about 
twenty miles from the mouth of the harbour. It was 
founded by the Danes, according to some authorities, as 
early as the middle of the second century, but, as stated by 
others with more probability, in the ninth century. It 
continued in the possession of these scttlers, wholly inde- 
pendent of the surrounding native princes, and generally 
at variance with them, till the arrival of the English under 
Strongbow, who took it by storm, and was in the act of 
consummating his victory by an indiscriminate massacre of 
the inhabitants, when he was prevented by the interference 
of his ally and protector Dermott M‘Murrough, king of Lein- 
ster, whose daughter Eva he soon after married in the city. 
Henry II. afterwards landed here, and from that period it 
long continued to be one of the principal places of com- 
munication with England, and a considerable mart for fo- 
reign trade. King John, when earl of Morton, landed here 
in 1183. On his accession to the throne, he granted its first 
charter, and again visited the city the year after. In the 
next century it suffered twice by conflagrations, the lat- 
ter time so severely, that it remained several years in a de- 
cayed state. In 1368, the citizens, under the command of 
the mayor, suffered a severe defeat from the Poers and 
O’Driscolls. At the close of the same century, Richard 
II. landed here on both the occasions on which he visited 
this part of his dominions. Money was coined here by the 
Danes, and a mint established by John; a privilege con- 
firmed by Edward IV. when he abolished all the mints in 
Ireland except thosc of this city, Dublin, and Drogheda. 
Waterford signalized itself by its steady attachment to 
the royal interests during the attempts of Simnel and War- 
beck, in the reign of Henry VII. The latter of these pre- 
tenders laid siege to it, but was forced to withdraw his 
forces, in commemoration of which the city obtained its 
motto, “ Urbs intacta manet.” At the close of the long- 
continued warfare which had devastated Ireland during the 
latter part of Elizabeth’s reign, the citizens objected to 
having James proclaimed, and refused admission to Lord 
Mountjoy, then lord-deputy, and his forces, until com- 
pelled by his threats to submit. In the wars of 1641, they 
sided with the confederate Catholics, and after several 
vicissitudes of fortune, ultimately capitulated to the par- 
liamentary army under Ireton. ‘In the subsequent war in 
1688, they took part with King James, who here embarked 


for France after his defeat at the Boyne} and the ¢ 


liam’s forces under General Kirk. 

The walls of the Danish city enclosed a triangular ; 
of about fifteen acres. The only remaining % 
them is a round tower, built by one of the Da 


shortly afterwards surrendered, upon terms, to King Wit f 


been rebuilt from its ruins, and is now occupied 


reform act, consists of the resident freemen, the L.10 free 


holders, the L..20 and L.10 leaseholders for a term of ye 


and the 40 shilling freeholders during the continuance of 
the existing lives. The numbers registered have been, _ 
} 


In 1983... ccm... 198 In 1837... 1473 
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The municipal courts are, a court of record twice in the 
week ; a civil bill court, for debts from forty shillings to ten 
pounds ; a court of conscience, for debts under forty shil- 
lings; the mayor’s court, for disputes as to servants’ wages: 
and a court leet and court of admiralty, both now obso. al, 


lete. The city business is transacted in the town-hall, 
elegant modern building. Besides the county court-hor 


and prison already noticed, there is a city gaol, and a pe- 
nitentiary or house of correction. The ecclesiastical build- 
ings are, the cathedral, founded in 1076, but since taken 
down and rebuilt; several parochial churches, Roman Ca- | 


tholic chapels, and dissenting meeting-houses. There 
several endowed schools, the principal of which are! 
blue-coat schools for boys and girls. Among the 

table institutions are, the Widows’ Houses; the Leper Hi 
now a general infirmary ; the Hospital of the Holy Gho 
the Fever Hospital, the first founded in Ireland; and 
District Lunatic Asylum, confined to the county and ci 
and maintaining at present 101 patients, of whom eighte 
are idiots, and eighty-three lunatics, of whom thirty-f0 
are supposed to be curable. The literary and scie 


institutions are, the Waterford Institution, with a library 
and museum; the Literary and Scientific Society, where 
lectures are delivered; an Agricultural, and a Horticuk 
tural Society. ‘There are cattle-markets twice in the week, 


and chartered fairs three times in the year. 


The quay, which extends along the bank of the river 


from one end of the town to the other, and from whi 


most of the other streets branch out, is the most ornament 
ed part of the city. The custom-house is in its centre 
Waterford derives its wealth and importance from its com 
merce, which is now chiefly with Great Britain. So early 
as the commencement of last century, it adopted the libe- 


ral policy of admitting foreign traders to the freedom oft 
city, which induced several intelligent merchants fromt 


continent to settle here. The exports are mostly cattle, | 
sheep, pigs, grain, flour, and salted and dried provisions | } 
Mercantile affairs are superintended by the Chamber 0 
Commerce, incorporated in 1815, and by the Board of Har- 
bour Commissioners, established by act of parliament @ 
1816 for the improvement of the port. Under their m 
nagement a dock-yard has been constructed, capable 0 


sos . : ] Se 
receiving vessels of very large dimensions, and the mai ee 


sages of the river have been cleansed and deepened. 


vestige 
nish sove. 
reigns, and from him named Reginald’s Tower, which hs 

f To ee 
rack. The county of the city extends along the ne = | ys 
Carrick-on-Suir to Passage, and on the north side beyond De 
the river into Kilkenny county. This portion is connected | i 
with the main body by a wooden bridge. It conte | typ 
an area of 9683 acres, including 822 on which the city. 7 * 
stands, and contains twelve parishes, three of which ap | fo 
rural. The corporation consists of a mayor, who has g nti 
sword borne before him, two sheriffs, eighteen aldermen {11 
and eighteen assistants, with a recorder and inferior can op 
officers. The city returns two members to the imperial |): 
parliament. The constituency, since the passing of the 
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sequence has been a rapid and extensive increase of 
4», Steamers of the first class have for several years 
i} regularly to Liverpool and Bristol. 
“f= he population of the county of the city amounted in 
78! to 28,679, in 183] to 28,821, and in 1834 to 29,352. 
| fihe last-named number, 4427 were members of the 
lished church, 429 Protestant dissenters, and 24,433 
gan Catholics. The population of the other towns con- 
jog more than 2000 souls each, was, in 1831, Dungar- 
6519; Tallow, 2998; Lismore, 2894; Carrickbeg (a 
yb of Carrick-on-Suir), 2704; Cappoquin, 2289; and 
nore, 2224, COPA 
‘ATERLAND, an island in the South Pacific Ocean, 
wvered by Le Maire and Schouten in 1616. Long. 149. 
WW. Lat. 14. 46. S. 
"ATERLAND, Dantet, D. D., a learned English di- 
i who greatly distinguished himself in theological con- 
ersies, was born in 1683, at Wasely in Lincolnshire, of 
ih place his fathcr was rector. He had his academical 
ming at Magdalen College, Cambridge, where he drew up 
ful tract, which went through several editions, entitled 
dice to a Young Student, with a Method of Study for 
irst four years. In 1713 he became master of the col- 
: was soon after appointed chaplain to George I., and 
je time of his death, in 1740, was canon of Windsor, 
(ileacon of Middlesex, and vicar of Twickenham. A 
ictive edition of his Works, with a revicw of his life and 
ngs, was published by Bishop Van Mildert. Oxford, 
i, 10 vols. 8vo. A general index, forming the eleventh 
ime, was added in 1828. 
ATERLOO, a village of Belgium, ten milcs south of 
jsels, with about 1600 inhabitants. Its name has been 
bred famous by the battle which dccided the fate of 
leon. For an account of that battle, sec the article 


ATFORD, a market-town of the county of Hertford, 
he hundred of Caisho, 174 miles from London. It 
ls on the river Colne, a few miles from its source at 
pool. It is well built and pleasantly situated, consist- 
principally of one street. Thcre is a good markct on 
day, and two annual fairs are held. ‘The chief trade 
nning silk. The population amounted in 1821 to 
, and in 1831 to 5293; but this estimate includes the 
bitants of three hamlets which form a portion of the 
h, though not of the town. 

ATLINGTON, an irregularly built market-town of 
rounty of Oxford, in the hundred of Pirton, forty-three 
b from London. It stands in a hilly district, called the 
ern Hills, has an endowed school, and a market on 
day, with two annual fairs. The population amount- 
hh 1821 to 1479, and in 1831 to 1833. 

ATSON, Rosert, LL. D., an elegant historian, was 
fat St Andrews, about the ycar 1730. He was the 
bf an apothecary of that place, who was also a brewer. 
ng gone through the usual course of languages and 
Hsophy at the school and university of his native 
| and also centered on the study of divinity, a de- 
lof being acquainted with a larger circle of literati, 
of improving himsclf in every branch of knowledge, 
led him, first to the university of Glasgow, and after- 
us to that of Edinburgh. The pcriod of theological 
Hes at the universities of Scotland is four years; but 
hg that period, young men of ingenious minds find 
ent leisure to carry on and advance the pursuits of 
tal knowledge. Mr Watson pursued his studies with 
ur, Few men cver studied morc constantly. It was 
with him to study cight hours cvery day; and this 
he observed during the whole course of his life. An 
Jaintance with the polite writers of England, after the 
hm of the two kingdoms, became general in Scotland ; 
in Watson’s younger years, an emulation began to 
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prevail of writing pure and elegant English. 


losophical or universal grammar; and by a combination of 
these with the authority of the best English writers, form- 
ed a course of lectures on style or language. He proceed- 
ed to the study of rhetoric or eloquence, the principles of 
which he endeavoured to tracc to the nature of the human 
mind. He delivered a course of lectures in Edinburgh on 
these subjects, and met with the countenance, approbation, 
and friendship of Lord Kames, Mr Hume, with other men 
of genius and learning. 

At this time he had become a licentiate; and a vacancy 
having happened in onc of the churches of St Andrews, he 
offered himself a candidate for that living, but was disap- 
pointed. Soon after he was appointed professor of logic ; 
and he also obtained a patent from the crown, constituting 
him professor of rhetoric and belles lettres. The study of 
logic in St Andrews, as in most other places, was at this 
time confined to syllogisms, modes, and figures. Watson, 
whose mind had been opened by conversation, and by 
reading the writings of the wits that had begun to flourish 
in the Scotish capital, prepared and read to his students a 
course of metapliysics and logics on the most enlightened 
plan; in which he analysed the powers of the mind, and 
entered deeply into the nature of the different species of 
evidence of truth or knowledge. By his History of the 
Reign of Philip II. King of Spain, published at London in 
1777, in 2 vols. 4to, Dr Watson attained in his lifetime a 
considerable degree of celebrity; and his History of the 
Reign of Philip III., published after his death, added to his 
fame. Of this last performance, however, he has only com- 
pletcd the first four books; the two last were written by 
Dr Thomson, at the desire of the guardians of his children. 
Lond. 1783, 4to. 

Dr Watson was appointed principal of Unitcd College 
on the death of Dr Tulideph, but he only enjoyed this pre- 
ferment for a few years. He married a lady of singular 
beauty and virtue, the daughter of Dr Shaw, professor of 
divinity in St Mary’s College. By this lady he had five 
daughters, who survived him. He died in the year 1780. 

Watson, Richard, Bishop of Landaff, celebrated as an 
able theologian, and as a professor of chemistry, was born 
in August 1737, at Heversham ncar Kendal, in Westmore- 
land. His ancestors had-been farmers of their own cstates 
for several generations; and his fathcr had for forty years 
been master of the free school at Heversham, but was be-- 
come infirm, and had resigned it a little before his birth. 
He was however educated at this school, and continued 
therc till 1754, when he was sent as a sizer to Trinity Col- 
lege, Cambridge. He applied without intermission to his: 
studics, and in 1757 he obtained a scholarship, with parti- 
cular expressions of approbation from Dr Smith, who was 
then master. He had madc it a constant practice in his 
mathcmatical pursuits, to think over the demonstration of _ 
every proposition that he studied, in his solitary walks; a 
habit which must certainly have been very conducive to the 
improvement of geometrical talent, though it could scarcely 
be adopted without great labour by those who follow the 
algebraical mode of analysis in all their investigations. After 
this period he passed many hours daily, for a considerable 
portion of his life, in the occupation of instructing others, - 


without much enlarging the scalc of his own information, 


though certainly not without adding to the solidity and pre- 
cision of his knowledge of the most important elementary 
truths of science ; and when he graduated in 1759, he was 
classed as the second wrangler, which he seems to’have 
considered, not without reason, as the place of honour for 
the year, the senior wrangler, who was a Johnian, having, 
as it was generally believed, been unfairly preferred to him. 
In October 1760, hc became ‘a fellow of Trinity, and in 
November, assistant tutor of the college. Having taken 


Hc ap- Watson. 
plied himself with great industry to the principles of phi- ~~~ 
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Watson. his degree of M. A. in 1762, he was soon aftcrwards made 
“~~~ moderator of the scholastic exercises of the university, an 


arduous and honourable office, which he also filled in several 
subsequent years. 

In 1764, he undertook a journey to Paris, though with- 
out being able to speak the language, in order to take 
charge of his young friend and pupil Mr Luther, who re- 
turned to England with him soon after. He was elected 
in the same year professor of chemistry, though he had 
never devoted any portion of his attention to that science ; 
but he soon rendered himself sufficiently master of all that 
was then known of the science, to give a very popular course 
of lectures on the subject about a year after his election, 
with the assistance of an operator whom he had brought 
from Paris, and to become the author of a series of essays, 
which served for many ycars as the most agreeable intro- 
duction to the elementary doctrines and the ordinary pro- 
cesses of chemistry. He obtained from the government, 
by proper representations, a salary of L.100 a year for him- 
self, and for all future professors. He also paid some atten- 
tion to theoretical and practical anatomy, as having some 
relation to the science of chemistry. In 1767, he became 
one of the principal tutors of Trinity College ; in 1769, he 
was elected a fellow of the Royal Society, and in October 
1771, he unexpectedly obtained the important and lucrative 
appointment of regius professor of divinity, upon the 
premature death of Dr Rutherforth, and in that capacity 
he held the rectory of Somersham in Huntingdonshire. 
He had been little accustomed to the study of the divinity 
of the schools, or even of the fathers; but his eloquence 
and ingenuity supplied the want of theological learning, 
though he gave some offence to his more orthodox col- 
leagues, by confining his arguments more strictly to the 
text of the scripture than they thonght perfectly consistent 
with the duty of a champion of the church of England, 
which they considered to be the description of a professor 
of divinity in an English university. He attracted, how- 
ever, as long as he officiated in person, audiences as nume- 
rous, to the exercises in the schools at which he presided, 
as had attended his chemical lectures. 

He married, in December 1773, Miss Wilson of Dallam 
Tower in Westmoreland. Their union continued uninter- 
rupted for more than forty years. In 1774 he obtained a 
prebend of Ely, in exchange for a rectory in Wales, which 
the duke of Grafton had procured for him; and he became 
archdeacon of Ely in January 1780: in the same year 
Bishop Keene presented him with the rectory of Northwold 
in Norfolk; and in 1782, his pupil, the duke of Rutland, 
gave him the rectory of Knaptoft in Leicestershire: the 
same intcrest obtained him also from Lord Shelburne the 
bishopric of Landaff. Here his episcopal preferment rested. 
He generally joined the politics of the opposition, and 
especially on the question of the unlimited regency ; but 
he was too independent in his sentiments to become a very 
useful member of any administration ; and he retired, before 
the end of the year 1789, without books, and with some- 
what more of disgust than he ought in justice to have 
felt, to an estate which he had bought at Calgarth, on the 
banks of Winandermere, and occupied himself entirely, 
besides the education of his family, in agricultural improve- 
ments, especially in planting, for which he received a me- 
dal from the Society of Arts in 1789. His pupil, Mr 
Luther of Ongar in Essex, had died in 1786, and left him 
an estate, which he afterwards sold for something more than 
L.20,000. 

He considered as one of the best practical results of his 
chemical studies, the suggestion which he made to the duke 
of Richmond, then master of the ordnance, respecting the 
preparation of charcoal for gunpowder, by burning the 
wood in close vessels, which, it seems, very materially im- 
proved the quality of the powder. 
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He had the liberality to confer, in 1804, a small ] 

as a reward for literary merit only, on Mr Davies 
. a) the 
author of the Celtic Researches. The next year, h 

5 f 1 HE ap. 
plied with success to the duke of York for the promotig 
of his son, who had then the rank of a major ; and his a 
highness speedily complied with his solicitation, as a personal 
favour only, without waiting for any ministerial influence 

His health had been seriously impaired by an illnes 

° 6 . : : CS3 
which attacked him in 178], and which his friends attr. 
buted, though perhaps without sufficient reason, to excesgsiy, 

: Ban IN 
study. In October 1809, he had a slight paralytic affection 
and another in 1811; but it was in 1813 that his last ies, 
might be said to begin, and he sunk gradually till the 4th of 
July 1816. The elder of his two sons was in the army, the 
younger in the church: he left also several daughters, 
His writings are as miscellaneous as they are numerous 
but none of them are bulky. ; 
1. Institutionum Chemicarum pars Metallurgica. Cambr, 1768 
8vo. Repr. Ess. vol. v. : 

2. Experiments and Observations on the Solution of Salts. 
Phil. Trans. 1770, p. 325, Ess. v. Especially on the specific 
gravities of salts and their solutions. 3. Remarks on the Kiffects 
of Cold in February 1771. Phil. Trans. 1771, p- 213, Ess. v, 
With some experiments on congelation. 4. Experiment with 
Thermometer having its bulb blackened. Phil. ‘Trans. 1778, p. 
40, Ess. v. Raised 10°. 5. Chemical Experiments and Ob. 
servations on Lead Ore. Phil. Trans. 1778, p. 863, Ess. y, 
6. Observations on the Sulphur Wells at Harrowgate. Phil, 
Trans. 1786, p. 171, Ess. v. 

7. An Essay on the Subjects of Chemistry, and their General 
Division. 

8. Assize Sermon, preached at Cambridge. 1769, 4to. 

9. Letters to the Members of the House of Commons, by a 
Christian Whig, 1772. 

10. 11. Two Sermons. Cambr. 1776, 4to. 
and on the King’s Accession. 

12. A brief State of the Principles of Church Authority, 1773. 
Reprinted in 1813 as a charge. 

13. A Fast Sermon, Feb. 1780. 

14. A Sermon addressed to the Clergy of Ely, 1780. Recom. 
mending oriental literature. 

15. An Apology for Christianity, in a series of Letters address. 
ed to Edward Gibbon, Esq. Lond. 1776, 12mo. Often re. 
printed, and considered as very satisfactory, though the author 
confesses, with more of the courtier than of the orthodox divine, 
in a letter to Mr Gibbon, that the essay ‘ derives its chief merit 
from the elegance and importance of the work it attempts to 
oppose.” 

i6. Chemical Essays. Lond. 1781-7, 5 vols. 12mo. Addressed 
to his pupil the duke of Rutland. The work was intended for 
general information, and became extremely popular as a first in- 
troduction. he first volume relates to salts, sulphurs, vitriols, 
and gunpowder; the second to cominon salt, distillation, lime, 
clay, and pit-coal; the third to bitumens, chareoal, evaporation, 
lead, and lead ores; and the fourth to zinc, gum, metal, tin, 
copper, iron, and stones ; the fifth is a republication of the authors 
earlier chemical tracts. After the completion of these volumes, 
he had the resolution to burn all his chemical papers. 

17. A Letter to Archbishop Cornwallis on the Church Reve- 
nues, 1782. A plan for equalizing the bishopries. 

18. A Sermon preached the 30th Jan. before the Lords. 1781, 
Ato. 

19. Visitation Articles, for the Diocese of Landaff. 

20. Theological Tracts. Lond. 1785, 6 vols. 8vo. Collected 
from various authors, not excluding many works of dissenters 
from the church. : 

21. A Sermon on the Wisdom and Goodness of God, in havin, 
made Richi and Poor, 1785, 1793. Adapted to allay the discon 
tents which were then prevalent among the lower classes. ' 

22. Sermons and ‘I'racts. Lond. 1788, 8vo. Chiefly republi- 
cations. ; 

23. An Address to Young Persons after Confirmation. 178% 
12mo. 

24. Considerations on the Expediency of Revising the Liturgy. 
1790, 8vo. Anonymous. f oe. 

25. A Sermon preached for the Westminster Dispensary # 
1785, with an Appendix. 1792. 

26. A Charge to the Clergy of his Diocese. 1792, 4t0. ” 

27. Two Sermons and a Charge. 1795, 4to. The first on 
is entitled Atheism refuted; the second, The Christian Rellg 
no Imposture. 


On the Revolution, 
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most agreeable and amusing debater. 
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In these happier hours, and Watt. 
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i, An Apology for the Bible, in a series of Letters addressed to 
s Paine. Lond. 1796, 12mo. An able and judicious an- 
-9 the contemptible work of a mischievous incendiary: it 
sto have been singularly successful in producing clear and 
jconviction. Thanks were returned to the author from Ire- 
ind from America, and he gained L.1000 by the sale of the 
iesides allowing it to be often reprinted gratuitously. 

An Address to the People of Great Britain. 1798, 8vo. 
sing the necessity of submission to the exigencies of the 
It went through fourteen editions, besides several piracies ; 
| was reprinted in Ireland by order of Lord Camden, then 
Aieutenant. Mr Wakefield answered it somewhat intem- 
ly, and the bishop attempted ineffectually, out of respect 
i; classical acquirements, to lighten the punishment which 
jotted to him. 

uCharge to the Clergy of Landaff. 
On similar subjects. 

| A Charge relating to Ecclesiastical Reform, 1802. ; 

A Sermon preached at the London Hospital, 1802. Against 
inciples of Paine. 

| Thoughts on the intended Invasion, 8vo. 

Substance of a Speech intended to have been delivered, 
) In favour of Catholic Emancipation. 

(Sermon preached before the Society for the Suppression of 
1804. 

A Charge to the Clergy, 1805. 38. Another Charge, on 
utholic Question, 1808. 
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31. Second Charge, 


they were not few, he would even smile at the pomp and magni- -—~—— 


ficence of his own manner, and relax into all the playfidness and 
pleasantry which are almost inseparable from real genius.” 

Our critic appears, however, to have exceeded the limits of can- 
dour and of charity, when he asserts that ‘“‘he was governed 
througli life by the two leading principles of interest and anibition, 
both of which were thwarted in his political conduct, by a temper 
so wayward, and a presumption so overweening, that the disap- 
pointment produced by their collision embittered his mind, and 
exasperated his latter days to a very high degree of malignity. 
Accomplished as he was in academical learning, he had no ingenu- 
ous or disinterested love of knowledge : he read only that he might 
teach, and le taught only that he might rise.” 

“ When he felt himself neglected, he avowedly and professedly 
abandoned all study, because, says he, ‘eagerness in the pursuit 
of knowledge was a part of my temper till,’ and only till, ‘ the ac- 
quisition of knowledge was attended with nothing but the neglect 
of the king and his ministers.’ Disgusted, therefore, and disap- 

ointed, as much as broken in constitution, he withdrew into the 
wilds of Westmoreland without a library, and to this privation he 
voluntarily submitted almost thirty years. From taste he derived 
neither amusement nor occupation, for of taste he never had a 
tincture; placed amidst the most delicious scenes of England, lie 
thought of nothing but turning his own portion of them to emolu- 
ment!” ‘Thus “this violent declaimer against sinecures and non- 
residence was the first who converted the regius professorship of 


Ing Two Apologies, two Sermons, and a Charge. 1806, 8vo. divinity into a sinecure: this enemy of pluralities held at least 
rated, ited. Jourteen places of preferment ; this man of moderation in his wishes, 
hi A second Defence of Revealed Religion, 1807. In two and caln: contentment, under the shade of retirement, spent the 
1) sermons, preached in the Chapel Royal. last twenty-nine years of lis life in ‘ execrating’ [complaining of} 
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A Paper on Planting and on Waste Land. Comnuunica- 
to the Board of Agriculture, vol. vii. 1808, 4to. 42. He 
iso written some Preliminary Observations in the Agricul- 


those who, for his factious obstinacy, had left him to that retire- 
inent, while he was oceupied in nursing up a fortune, till, accord- 
ing to his own boast, with the poorest bishopric in the kingdom, 


lene ¢ Report of Westmoreland. he became the richest bishop upon the bench.” 

4 Ms Miscellaneous Tracts. Lond. 1815, 2 vols. 8vo. Jte- With respect to the merits cf the question between him and the 
5) Digs, political, and agricultural. ‘ His discourse on the first administration of his early friend Mr Pitt, there will probably be 
inl] gndicond Adam, and the nature of death as affected by each, is as many different opinions as there are readers of different politi- 

ni une | unequalled in originality of thought and vigour of expres- cal parties; but he had surely no right to expect that a ministry 


rable 
eer 
rier | 
et 
erg 
Sl 
Peal gal 


Quarterly Review. 

. It has been said that he published some papers in the 
ester Memoirs ; but they do not appear in the indices. 

j Anecdotes of the Life of Richard Watson, Bishop of Lan- 
written by himself at different times, and revised in 1814. 
bed by his son Richard Watson, LL. B. Prebendary of 
Mfand WeHs. J.ond. 1817, 4to. Lond. 1818, 2 vols. 8vo. 
erly Review, xviii. p. 229. ‘Treated with great ability, but 
foo much severity. His chief mistake indeed seems to have 
tthat he expected his literary merits alone to secure him 
al advancement ; further than this, there is nothing disgust- 
) a candid reailer, in the sincerity with which he displays 
nsciousness of his own merits. ‘Che praises of the reviewer 
fare at least as energetic as those of the friends whose 
fkge he has occasionally copied ; his censures are not less im- 
ave; but for an author’s censure of himself, it would be idle 
in a work of autobiography. 

bugh soniewhat reserved, Dr Watson is said to have been 
‘able for the simplicity of his manners and the equality of 
nper. With respect to his conduct in the school of divinity, 
viewer confesses that ‘“‘ he ascended the chair with many 
lit qualifications for his difficult and distinguished functions. 
exercise of four years, as moderator of the philosophical 
s, had rendered his faculty of speaking Latin perfectly easy ; 
pat assiduity, the vices of his early education had been so far 


determined to support every minute article of the established con- 
stitution of the country, both in chureh and in state, should volun- 
tarily add to the power and authority of a person who had repeat- 
edly declared himself rather hostile than indifferent to many points 
which they thought essential to both ; or even of one whi felt so 
decided a conviction of the importance of every single opinion 
which he had himself adopted, as to refuse his concurrence in such 
measures of legislation as they might deem of vital importance to 
the good of the country, and such as had been sanctioned by the 
concurrent determination of the majority of a cabinet taking on 
themselves the whole responsibility of their proceedings. He must 
have been aware that a house divided against itself cannot stand, 
and that the members of every administration, in a country not 
despotic, must consent to give up something to each other's feel- 
ings, and to make a small sacrifice of private conviction for the 
great objects of public energy and unanimity. (L. L.) 
WATT, James, a philosopher, mechanician, and civil 
engineer, whose inventive talents, extensive knowledge of 
the sciences and arts, and practical application of them to 
the purposes of life, place him in the foremost rank of those 
illustrious men whose discoveries have influenced the state 
of society, and conferred distinction upon their country and 
age. His great-grandfather farmed his own small estate in 
the county of Aberdcen, but engaging in the civil wars, 


eed ited that a false quantity was never heard to escape him; . . Ae ls, : ; 
te an tricks and shifte of el logic were familiar to his mind, bs ae x te oe Ce cae oF aed 
‘in| MMBNition to which, his acuteness and ingenuity were admirable. lost to his family. ee oat, 
gee] AMPajestic and commanding figure, his terrific countenance, his Was brought np by rclations, and having a turn for the ma- 
hg G&Hsoncrous voice, the uninterrupted tenor of his sentences, thematical sciences, made such proficiency by his own ex- 
th R, though far from classical, were never either barbarous or ertions, under very untoward circumstances, occasioned by 
‘i, | SMBAstic, and, above all, the boldness aud originality of his senti- the persecutions of the times, as to enable him at a later 
Sal] MM, seldom lett the under graduates’ places unoccupied in the and quicicr Seried Goeeaolor Miner atwCnecnodk oma 
nal gical school. It was sport to sce how the grave professor (” . ¢ mi ; doen A Henibatach 

loli] WilM elide over the surface of the subject with every appearance teacher of these sciences, and of the dependent arts or sur- 
‘in| @Pundity, or when pinned, as his opponent hoped, into acorner, Veying and navigation. There he acquired reputation, and 
iva 


wind himself out with all the lubricity of an eel. Still he 
large mind; be endured, he encouraged, he delighted in the 
on of able men; he never flinched from the strokes of those who 
bre information than himself, secure in the consciousness of his 


bility to encounter learning by invention. ‘The same toler- 


dying in 1734, at the advanced age of ninety-one, left a 
brief record of his partiality to lis profession in the inscrip- 
tion upon his tomb in the West Church-yard. He is there 
styled professor of the mathematics. He had two sons, 


fq] SM@E contradiction, the same dexterity in parrying attacks, he John and James ; the former, brought up as a mathemati- 
et tt with him into private conversation, which rendered him, cian, settled first at Ayr, and afterwards at Glasgow, where 
ie the poison of politics did not operate on his constitution,a he was much employed in surveying and directing the im- 
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Watt. provement of estates; was an able man, 
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and drew neatly 


“and accurately, which was not very common in those days. 


He died in 1737, at an early age, leaving “ A Survey of the 
River Clyde, from Glasgow to the Point of Toward,” which 
was published by his brother several years afterwards. 
James, his younger brother, of an active, ingenious, and 
enterprising mind, became a merchant in Greenock, and 
was for upwards of twenty years a member of the town 
council, a magistrate, and a zealous promoter of the im- 
provements of the town. By his wife, Agnes Muirhead, he 
had two sons, James, the subject of the present article, and 
John, a youth of promising abilities, who was lost at sea 
soon after he became of age. Misfortunes in trade, and 
the decay of the faculties of his mind, occasioned his retire- 
ment from business some years before his death, which 
happened in 1782, in his eighty-fourth year. 

James Watt, his eldest son, and only surviving child, 
was born at Greenock, the 19th January 1736. He re- 
ceived the rudiments of his education in the public schools 
of his native town; but, from the extreme delicacy of his 
constitution, was with difficulty enabled to attend the clas- 
ses, and owed much of his acquirements to his studious 
habits at home. Little more is known of his early years, 
than that, from the first, he manifested a partiality for me- 
chanical contrivances and operations, and frequently em- 
ployed himself in that way. The desire of improvement in 
an art then little practised in Scotland, induced him to go 
to London in his eighteenth year, and there to place him- 
self under the tuition of a mathematical instrument maker ; 
but he remained little more than a twelvemonth, the infirm 
state of his health compelling his return to his paternal 
rooi. 

In that short period, he appears to have made great pro- 
ficiency, and he continued, after his return to Scotland, to 
perfect himself in this art, both at home and on his visits to 
his mother’s relations at Glasgow, where it was his wish to 
establish himself. But some opposition being made by the 
corporations, who considered him as an intruder upon their 
privileges, the professors of the university took him under 
their protection, and accommodated him with an apartment 
and premises for carrying on his business within their pre- 
cincts, with the title and office of mathematical instrument 
maker to the university. This took place in 1757, when 
he was twenty-one years of age, and it must be inferred, 
that he had already given satisfactory proofs of talent to 
the eminent men who then adorned that seat of learning ; 
of whom it is sufficicnt to mention the names of Robert 
Simson, Adam Smith, Dr Black, and Dr Dick the pro- 
fessor of natural philosophy. There Mr Watt applied se- 
dulously to business, and in the few intervals which its 
concerns and ill health allowed, cultivated those various 
talents which distinguished him in after life; and there a 
lasting friendship was formed with the kindred minds of Dr 
Black, and of Mr, afterwards Dr Robison, then a student at 
the university, and nearly of his own age. He remained 
in the college until some time in the year 1763, when he 
removed into the town previously to his marriage with his 
cousin, Miss Miller, which took place in the summer of the 
following year. 

The steam-engine had been a frequent subject of con- 
versation between Mr Robison and himself, and the for- 
mer had suggested the possibility of its application to the 
moving of wheel-carriages. About the year 1761 or 1762, 
Mr Watt had tried some experiments on the force of steam 
in a Papin’s digester, and had constructed and worked with 
strong steam a small model, consisting of an inverted sy- 
ringe, the bottom of the rod of which was loaded with a 
weight, alternately admitting the steam below the piston, 
and letting it off to the atmosphere. Observing the im- 
perfections of this construction, he soon abandoned it; but 
the attention necessary to be bestowed upon his business 


prevented his reconsidering it, until the winter of 1763-4 
when he was employed by the professor of n . 
sophy to put in order a working model of a 5 
upon Newcomen’s construction. When he had Tepaired it 
and set it to work, he found that the boiler, though lare, 
in proportion to the cylinder, was barely able to sy pl a, 
with steam for a few strokes per minute, and that a . 
quantity of injection-water was required, though it was but 
lightly loaded by the pump attached to it. It Soon occur. 
red that the cause lay in the little cylinder (two inches 
diameter, six inches stroke), exposing a greater surface to 
condense the steam than the cylinders of larger engines 
did, in proportion to their respective contents, By short. 
ening the column of water in the pump, less steam and lesy 
injection-water were required, and the model worked at a 
proper speed. ‘Thus the purpose for which it was put into 
his hands was accomplished ; and with this mode of account. 
ing for the defect, and this result, most artists would have 
been satisfied; but the case was different with Mr Watt. He 
had now become aware of a great consumption of steam, and 
his curlosity was excited to a more accurate investigation of 
the causes, in which he proceeded in a truly philosophical 
manner. ‘The cylindcr of his small model being of brass, hie 
conceived that less steam would be condensed by substitut- 
ing cylinders of some material which would transmit heat 
more slowly. He made a larger model, with a cylinder (six 
inches diameter, and one foot stroke) of wood soaked in oi] 
and baked to dryness. He ascertained, from experiments 
made with boilers of various constructions, that the evapo- 
ration of boiling water is neither in proportion to the eva. 
porating surface, nor to the quantity of water, as had been 
supposed, but to the heat that enters it; and that the lat. 
ter depended chiefly on the quantity of surface exposed to 
the action of the fire. He likewise determined the weight 
of coal required for the evaporation of any given quantity 
of water. Being convinced that there existed a great error 
in the statement which had been previously given of the 
bulk of water when converted into steam, he proceeded to 
examine that point by experiment, and discovered that 
water, converted into steam of the heat of boiling water, 
was expanded to 1800 times its bulk, or, asa rule for ready 
calculation, that a cubic inch of water produced a cubic 
foot of steam. He constructed a boiler to be applied to | 
his model, which should show, by inspection, the quantity — 
of water evaporated, and consequently would enable him 
to calculate the quantity of steam used in every stroke of 
the cngine. This he now proved to be several times the 
full of the cylinder. He also observed, that all attempts to 
improve the vacuum, by throwing in more injection-water, 
caused a disproportionate waste of steam; and it occurred 
to him that the cause of this was the boiling of water in 
vacuo at very low heats (recently determined, by Dr Cul- 
len, to be under 100°); consequently, at greater heats, the 
injection-water was converted into steam in the cylinder, 
and resisted the descent of the piston. He now perceived 
clearly, that the great waste of steam proceeded from its 
being chilled and condensed by the coldness of the cylin- 
der before it was sufficiently heated to retain it in an elas- 
tic state; and that, to derive the greatest advantage, the 
cylinder should always be kept as hot as the steam which 
entercd it, and that, when the steam was condensed, it 
should be cooled down to 100°, or lower, in order to make 
the vacuum complete. Early in 1765, the fortunate thought 
occurred to him of accomplishing this by condensing t ‘ 
steam in a separate vessel, exhausted of air, and kept 00 
by injection, between which and the cylinder a communi- 
cation was to be opened every time steam was to be = 
densed, while the cylinder itself was to be kept constantly 
hot. No sooner had this occurred to him, than the means 
effecting it presented themselves in rapid succession. ne 
in a great measure have already been described im Mie 
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of a canal from Perth to Forfar, through Strathmore ; and Watt. 
soon afterwards by the Commissioners of the Annexed ==" 
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work. A model was constructed, and the expe- 
made with it placed the correctness of the theory, 


j: advantages of the invention, beyond the reach of 


46 course of thesc trials he was much struck by the 
yeat communicated to the injection-water by a small 
y of steam; and he proceeded by a very simple ex- 
nt to satisfy himsclf upon that subject, when he dis- 
4 that water converted into steam will heat about six 
kts own weight of water at 47° or 48° to 212°. He 
ned this extraordinary fact to Dr Black, who then 
hed to him his doctrine of latent heat, to the support 
Ith Mr Watt had afterwards the satisfaction of con- 
pg his experiments. From some of these he was led 
nose the latent heat of steam to be above 1000°, but 
jrwards considered 960° a more accurate determina- 
From others, he deduccd the important conclusion, 
e sum of the latent and sensible heat of stcam, at 
ht temperatures, is a constant quantity, the latent 
creasing as the sensible heat diminishes; or, in other 
that a given weight of watcr in the state of steam 
1s nearly the same quantity of heat, whatever may be 
k or density of the steam. 

Iso, at this time, made expcriments upon the capa- 
bf different bodies for heat, and upon the heats at 
water boils under various pressurcs ; from which he 
lined, that where the heats proceeded in an arithme- 
he elasticities proceeded in a geometrical ratio, the 
jof which he laid down. These he repeated some 
fter with more accuracy. 

have been thus minute in our details of the succes- 
eps by which Mr Watt proceeded to his great im- 
hient upon the principle of the steam-cngine, in order 
ivey some idea of the sagacity, ingenuity, and science, 
which he conductcd the investigation. Our limits 
blige us to be more bricf in our narrative of his sub- 
it improvements. 

lm this period (the early part of 1765), his mind be- 
very much engaged in contriving the machinery for 
ting his improvement upon a large scale ; but the 
bf funds preventcd his attempting it, until he was in- 
| to address himself to Dr Roebuck, who had a short 
jbefore completed his establishment of the Carron 
rks, and who, in addition to his known qualities of 
lity and enterprise, was considered to be possessed of 


= 


:ne/ailif] means of introducing the invention to the public. 
vee] Greed to enter into the plan, upon having the proceeds 
tii) Oh thirds of the invention assigncd to him; and an en- 
won| @ilitihpon a large scale was then constructed by Mr Watt, 
eh mneill, near Borrowstounness, where the doctor then 


id; the trials made with which gave satisfaction. But 
troduction of the invention to the public was retardcd, 
one hand, by the pecuniary difficulties in which the 
F became involved, by the failure of several of his 
arious undertakings; and, on the other, by the em- 
kent which the rising reputation of Mr Watt, for 
edge and skill in the line of a civil engineer, pro- 
him. 

| was employed in 1767 to make a survcy for a canal 
hetion between the rivers Forth and Clyde, by what 
mulled the Lomond Passage, and attended parliament 
fe part of the subscribers, where the bill was lost. An 
vas then made to him of undertaking the survey and 
late of an intended canal from the Monkland Collieries 
lasgow ; and these proving satisfactory, thc superin- 
Ice of the execution was confided to him. This was 
ly followed by his being employed by the Trustees for 
ries and Manufactures in Scotland, to make a survey 
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Estates, to furnish a report and estimate of the relative ad- 
vantages of opening a communication between the Firth of 
Clyde and the Western Ccean, by means of a navigable 
canal across the isthmus of Crinan,! or that of Tarbert. 
Business of this description now crowded upon him ; and 
surveys, plans, and estimates, were successively undertaken 
by him for the harbours of Ayr, Port-Glasgow, and Green- 
ock ; the deepening of the river Clyde; the rendering na- 
vigable the rivers Forth and Devon, and the water of 
Leven; the making of a canal from Machrihanish Bay to 
Campbeltown, and of another between the Grand Canal 
and the harbour of Borrowstounness ; the building of bridges 
at Hamilton and at Rutherglen, &c. &c. In these surveys 
he made use of a new micrometer, and a machine for draw- 
ing in perspective, which he had invented to facilitate his 
operations. Our limits do not allow us to go into the de- 
tails of his Reports, which are remarkable for their perspi- 
cuity and accuracy, although the work of a self-taught 
enginecr. The last and greatest work upon which he was 
employed was the survey and estimate of the line of a ca- 
nal between Fort- William and Inverness, since executed by 
Mr ‘felford upon a larger scale than was at that time pro- 
posed, under the name of the Caledonian Canal. 

Whilst engaged upon this survey, in the latter part of 
the year 1773, Mr Watt received the account of the death 
of his affectionate wife, who left him a daughter and a son. 
He appears soon after to have made up his mind to adopt 
the advice of his friend Dr Small of Birmingham, and the 
invitation of Mr Boulton, to settle in England. He had 
secured his title to his Improvements for saving Steam and 
Fuel in Fire-Engines, by patent, in the year 1769; but all 
hopes of carrying them into effect by the assistance of Dr 
Rocbuck bcing at an end, he had induced that gentleman 
to agree, for certain considerations, to transfer his share of 
the patent to Mr Boulton of Soho, near Birmingham ; a 
gentleman equally distinguished by his knowledge of the 
arts and his enterprising spirit, who had some years before 
established his manufactory upon a scale as unrivalled for 
extent and elegance as for the variety and perfection of the 
processes carried on. In conjunction with him, an appli- 
cation was made to parliament for an cxtension of the term 
of the patent, and an act prolonging it fer twenty-five 
years was obtained in the year 1775, when the business of 
making steam-engines was commenced by the firm of Boul- 
ton and Watt. 

Mr Watt now married for his second wife Miss Macgri- 
gor, the daughter of an old friend at Glasgow, and devoted 
himself to the improvement of the details of the engine with 
a degree of application and exertion not to be expected 
from his delicate and infirm state of health; and he found 
in his partner a zealous and able coadjutor. Some engines 
for pumping water were soon made upon a large scale, and 
the savings in fuel were demonstrated by repeated compara- 
tive trials to amount to three fourths of the quantity con- 
sumed by those of the best construction previously in use. 
A deputation from the mining interest of Cornwall was 
sent to ascertain the fact, and their report led to the in- 
troduction of the improved engincs into that county, to 
which they have proved of such vast utility. 

The immediate application of the powers of steam to 
giving a rotary motion to mills had formed an early object 
of Mr Watt’s attention, and he had deeply considered the 
various means of effecting this. One method of producing 
a continued movement in one direction was by a steam- 
wheel, described in his patent of 1769. Various others of 
a similar kind suggested themselves to him, of some of 


’ The Crinan Canal was executed several years afterwards, under the direction of his friend Mr Rennie, with some variations. 
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Watt. which drawings and models were made; but the difficulty 
——v—" of rendering them steam and air tight, and the loss of power 


by friction, induced him to turn his thoughts to the adap- 
tation of the reciprocating motion to the production of a 
continued regular rotary one. This he accomplished by a 
series of improvements, the exclusive property of which he 
secured by successive patents in the years 1781, 1782, 
1784, and 1785, including, among other inventions the ro- 
tary motion of the sun and planet wheels,’ the expansive 
principle, the double engine, the parallel motion, and the 
smokeless furnace. The application of the centrifugal re- 
gulating force of the governer gave the finishing stroke to 
the machine. 

The invention of the separate condenser, and the con- 
trivances necessary to give it full effect, would alone have 
established the fame of Mr Watt; but when to these are 
added the various inventions called forth to perfect his ro- 
tative engines, we are impressed by a union of philosophi- 
cal research, of physical skill, and of mechanical ingenuity, 
which has, we believe, no parallel in modern times. The 
perfection thus given to the rotative cngine soon led to its 
general application for imparting motion to almost every 
species of mill-work and machinery, and gave an impulse, 
unexampled in the history of inventions, to the extension 
of our manufactures, wealth, and population. 

Nor were Mr Watt’s inventive powers confined to the 
steam-engine. The necessity of preserving accurate copies 
of his various drawings and of his letters, containing long 
and important calculations, and the desire of avoiding that 
labour himself, which he did not think it right to intrust to 
others, led him, in the year 1780, to contrive a copying 
apparatus, the exclusive property in which he secured by 
letters patent, and commenced the manufactory of them, in 
partnership with Mr Boulton and his friend Mr Keir, un- 
der the firm of James Watt and Company; a contrivance 
of great simplicity, and of which he reaped an ample bene- 
fit in the time, labour, and expense it saved to himsclf, to 
say nothing of its advantages to the public. 

In the winter of 1784-5, he put up an apparatus for 
heating, by means of steam, the room in which he drew and 
wrote. ‘The possibility of doing this had been suggested by 
Colonel Cooke in the Philosophical Transactions for 1745; 
but we know not whether this was known to Mr Watt 
when he made this first practical attempt, from which he 
deduced proportions of surface, &c., which afterwards serv- 
ed to guide his firm in the introduction of the process in 
larger buildings. 

Chemical studies engaged much of his attention during 
his busiest time: and at the very period when he was most 
engaged in perfecting his rotative engines, and in manag- 
ing a business become considerable, and, from its novelty, 
requiring close attention, he entered deeply into the inves- 
tigations then in progress relative to the constitution and 
properties of the different gases. Early in 1783, he was 
led, by the experiments of his friend and neighbour Dr 
Priestley, to the important conclusion, that water is a com- 
pound of dephlogisticated and inflammable airs (as they 
were then called) deprived of their latent or elementary 
heat, and he was the first to make known this theory. This 
was done in a letter to Dr Priestley, dated the 28th April 
1783, in which he states the doctor’s experiments to have 
come in aid of some prior notions of his own, and supports 
his conclusions by original experiments. That letter Dr 


2 There is a confusion of dates in the accounts of this affair. 
dated 26th November 1784, which is evidently an error of the press. 
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* Mr Watt had originally intended to derive the rotary motion from the working-beam by means of a connecting rod and crank; but the 
workman employed to make the model communicated it to a neighbouring manufacturer, who took out a patent for it. 
Watt to the invention of other means of effecting the same object, of which five are described in his patent of 1781. 
crank, which was indeed his own, when he saw occasion, in defiance of the patentee, who never troubled him. J a 
Mr Watt’s letter to M. de Luc in the Philosophical Transactions , 
Mr Cavendish, in his letter, read 15th January 1784, speaks a 
Watt’s paper “ as lately read before the society,” whereas the paper itself purports to have been read on the 29th April 1784. ‘This we ¢ 


Priestley received in London; and, after showing it to | 
: : Se- Wid 
veral members of the Royal Society, he delivered 
Joseph Banks, with a request that it might be read 
of the public meetings of the society; but before that could 
be complied with, Mr Watt, having heard of some new 
experiments made by Dr Priestley, begged that the read 
ing might be delayed. Those new experiments soon fife. 
wards proved to have been delusive; and Mr Watt sent 
revised edition of his letter to M. de Luc on the 26th No. 
vember of the same year, which was not read to the societ 
a : y 
until the 29th April 1784, and appears in the Philosophical 
Transactions for that year, under the title of « Thoughts 
on the constituent Parts of Water and of Dephlogisticate 
Air, with an Account of some Experiments upon that sub. 
ject.” In the interim, on the 15th January 1784, a paper 
by Mr Cavendish had been read, containing his “ Experi- 
ments on the Combustion of the Dephlogisticated and Ip. 
flammable Airs,” and drawing the same inference as Mr 
Watt, with this difference only, that he did not admit ele. 
mentary heat into his explanation. He refers in it to his 
knowledge of Mr Watt’s paper, and states his own experi- 
ments to have been made in 1781, and mentioned to Dr 
Priestley: but he does not say at what period he formed 
his conclusions ; he only mentions that a friend of his had 
in the summer of 1783 given M. Lavoisier some account 
of his experiments, as well as of the conclusion drawn 
from them. It is quite certain that Mr Watt had never 
heard of them; and Dr Blagden has stated, that he men- 
tioned at Paris the opinions of both the English philoso- 
phers, which were not admitted without hesitation, nor 
until the French chemists had satisfied themselves by ex- 
periments of their own.® 

Mr Watt also has the merit of being the first person to 
introduce into this country, and to carry into effect, on a 
practical scale, in any country, the bleaching of linens and 
cottons by oxymuriatic acid, the invention of his friend M. 
Berthollet. ‘That gentleman had communicated his inven- 
tion to Mr Watt at Paris in the winter of 1786-7, whither 
he had proceeded with Mr Boulton, at the instance of the 
French government, to suggest improvements in the mode 
of raising water at Marly ; and his mind was instantly alive 
to the extensive application of which it admitted. He at- 
vised M. Berthollet to secure the property by an English 
patent; but that he declined, and left his friend to make 
such use of it as he thought proper. He, in consequence, 
communicated it to his father-in-law Mr Macegrigor, and 
gave directions for the construction of the proper vessels 
and machinery; and soon afterwards he himself superit- 
tended the first trials at his bleachfield near Glasgow, 
which proved eminently successful. 

Some years after this, Mr Watt was led, by the illness of 
the daughter, and some apprehensions entertained for the 
son, who were the issue of his second marriage, to consider 
the subject of the medical application of the factitious alts 
and to contrive various apparatuses for that purpose, which 
were described by himself, in his friend Dr Beddoes’ pub- 
lications on Pneumatic Medicine. 

We have not space to particularise other improvements 
introduced by Mr Watt, or at his suggestion, into various 
arts; for there were few arts with the details of which he 
was not intimately acquainted, and to the practical profes: 
sors of which he was not able and willing to impart infor- 
mation. We shall only mention, that before he left Glas- 
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) settle in England, he had assisted some of his friends 
establishment of a pottery there, to the success of 
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peedia Britannica; and enriched them with valuable notes, Watt. 
containing his own experiments upon steam, and a short “v7” 
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| his experiments and advice had greatly contributed, 
t which he afterwards continued a partner. Ata later 
, he occupied himself much upon a composition hav- 
ie transparency, and nearly the hardness, of marble, 
which he had many casts. This promoted, if it did 
leate, a taste for sculpture and statuary, and Icd to his 
ing himself, during the last years of his life, in the 
ance of a machine for multiplying busts and othcr 
, work, which he left in a very forward state. 

{Watt did not escape the common lot of eminent men, 
i meeting with pirates of his inventions, and detractors 
The latter indeed were but few, and their 
transitory; but the former were numerous, and in 
‘tion to the benefits expected to arise from an evasion 
| patent-dues claimed by Boulton and Watt; though 
ere established upon the liberal footing of receiving 


jl, from the year 1792 to the year 1799, in defending 
yatent rights against numerous invaders, the principal 
om were supported by a portion of the mining inte- 
? Cornwall, although the respectable part of it refused 
cur in their measures. The admission of their re- 
ve sons into the partnership in 1794, infused vigour 
heir proceedings ; and after repeated verdicts, esta- 
hg the novelty and utility of Mr Watt’s inventions, 
lidity of his claim was finally confirmed in the year 
iby the unanimous decision of all the judges of the 
of King’s Bench. 
1800, upon the cxpiration of the act of parliament 
fl in his favour, he withdrew from business, resigning 
hres to his two sons, of whom the youngest, Mr Grc- 
Watt, died soon after, having given splendid proofs of 
ry and philosophical talents, and left a durable record 
f latter in his paper on Basalt in the Philosophical 
fictions. Mr Watt continued to the close of life to 
st himself in the pursuits of his former associates, and 
intain an uninterrupted friendship with Mr Boulton, 
) he survived several years. 
| two occasions afterwards, in 1811 and 1812, he gave 
s of the undiminished powers of his mind in his former 
sion. In the one instance, he was induced, by his 
‘ul recollections of his residence in Glasgow, to assist 
roprietors of the water-works there with a plan for 
ying the town with better water, by means of a suc- 
ipe with flexible joints, laid across the bottom of the 
, accompanied with instructions for insuring the sup- 
‘water on the opposite side ; a plan which answered 
etely, and for which the proprietors presented him 
handsome memorial of their gratitude. In the other 
ice he was prevailcd upon, by the earncst solicitation 
b Lords Commissioncrs of the Admiralty, to attend a 
ation of the Navy Board, and to give, with his friend 
in Huddart, and Mr J. Jessop, an opinion upon the 
} then carrying on at Sheerness dock-yard, and the 
br ones projected by Messrs Rennie and Whidby. On 
becasion, he no less gratified the gentlemen associ- 
lwith him, by the clearness of his general views, than 
knowledge of the details, and received the thanks of 
idmiralty. In 1814, he yielded to the wishes of his 
ds in undertaking a revision of Professor Robison’s 
Ps on STEAM and STeaM-EncinEs in the Encyclo- 


history of his principal improvements upon the engine itself. 

His originally infirm health had been subjected to severe 
trials by the great exertions of his mind, during the period 
of carrying into execution his improvements on the steam- 
engine, and had with diffieulty resisted the cares and anx- 
ieties attending upon business, and those created by the 
subtilties of the law, during the protracted proceedings of 
seven long years. There appears to have been an organic 
defect in his digestion, and its effects were intensely severe 
siek headaches ; but by continual temperance, and good 
management of his constitution, which he treated with 
much medical skill, it improved as he advanced in years; 
and with faculties little impaired he reached his eighty- 
fourth year, when, after a short illness, rather of debility 
than of pain, he expired in the bosom of his family at his 
house at Heathfield, in the county of Stafford, on the 25th 


ne the ine third of the savings of fuel compared with the August 1819. : 
‘el peggjeam-engines previously in use. In conscquence, the His remains are deposited in the chancel of the adjoining 
iit b gon both of Mr Watt and Mr Boulton was greatly oc- parochial ehurch of Handsworth, near those of Mr Boulton. 


An excellent bust had been made of him some years before 
his death by Mr Chantrey; and a statue was afterwards finish- 
ed by the same great artist, intended by filial piety to be 
placed upon his tomb, and to convey to distant ages a faith- 
ful representation of those features in which the lines of 
intense thought were blended with the mild cxpression of 
benevolenee. 

Mr Watt was elected a member of the Royal Society of 
Edinburgh in 1784, of the Royal Society of London in 
1785, and a corresponding member of the Batavian So- 
ciety in 1787. In 1806, the honorary degree of LL. D. 
was conferred upon him by the spontaneous and unanimous 
vote of the senate of the university of Glasgow; and in 
1808, he was elected, first a corresponding, and afterwards 
a foreign member, of the Institute of Franee. 

In this brief narrative of his long, busy, and useful life, 
we have endeavoured to confine ourselves to a statement of 
the principal facts, and shall now add the character drawn 
up soon aftcr his death, by a distinguished writer, who knew 
him well, and enjoyed a large portion of his esteem.! 


“Jt is with pain that we find ourselves called upon, so soon 
after the loss of Mr Playfair, to record the decease of another of 
our illustrious countrymen, and one to whom mankind has been 
still more largely indebted—Mr James Watt, the great improver 
of the steam-engine. 

“ This name fortunately needs no commemoration of ours; for 
he that bore it survived to see it crowned with undisputed and 
unenvied honours; and many generations will probably pass away 
before it shall have ‘ gathered all its fame.? We have said that 
Mr Watt was the great improver of the steam-engine ; but, in 
truth, as to all that is admirable in its structure, or vast in its uti- 
lity, he should rather be described as its inventor. It was by his 
inventions that its action was so regulated as to make it capable 
of being applied to the finest and most delicate manufactures, and 
its power so increased as to set weight and solidity at defiance. 
By his admirable contrivances, it has become a thing stupendous 
alike for its force and its flexibility—for the prodigious power 
which it can exert, and the ease, and precision, and ductility 
with which it can be varied, distributed, and applied. The trunk 
of an elephant that can pick up a pin or rend an oak is as nothing 
to it. It can engrave a seal, and crush masses of obdurate metal 
like wax before it,—-draw out without breaking, a thread as fine 
as gossamer, and lift a ship of war like a bauble in the air. It can 
embroider muslin and forge anchors,—cut steel into ribbands, and 
impel loaded vessels against the fury of the winds and waves. 

“ It would be difficult to estimate the value of the benefits 
which these inventions have conferred upon the country. There 
is no branch of industry that has not been indebted to them ; and 
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Dis article was written for and published in the Supplement to the preceding editions; the editor, as is stated in a note appended to 


Wing received it from a quarter entitling him to aver that jt contains ap accurate and faithful account of Mr Waitt. 
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in all the most material, they have not only widened most magni- 


—-~\-— ficently the field of its exertions, but multiplied a thousandfold the 


amount of its productions. It is our improved steam-engine that 
has fought the battles of Eurepe, and exalted and sustained, 
through the late tremendous contest, the political greatness of our 
land. It is the same great power which now enables us to pay 
the interest of our debt, and to maintain the arduous struggle 
in which we are still engaged, with the skill and capital of coun- 
tries less oppressed with taxation. But these are poor and narrow 
views of its importance. It has increased indefinitely the mass of 
human comforts and enjoyments, and rendered cheap and acces- 
sible all over the world the materials of wealth and prosperity. It 
has armed the feeble hand of man, in short, with a power to which 
no limits can be assigned, completed the dominion of mind over 
the most refractory qualities of matter, and laid a sure foundation 
for all those future miracles of mechanic power which are to aid 
and reward the labours of after generations. It is to the genius 
of one man, too, that all this is mainly owing; and certainly no 
man ever before bestowed such a gift on his kind. The blessing 
is not only universal, but unbounded; and the fabled inventors 
of the plough and the loom, who were deified by the erring grati- 
tude of their rude contemporaries, conferred less important bene- 
fits on mankind than the inventor of our present steam-engine. 

“This will be the fame of Watt with future generations; and 
it is sufficient for his raceand his country. But to those to whom 
he more inmediately belonged, who lived in his society, and en- 
Jjoyed his conversation, it is not perhaps the character in which he 
will be most frequently recalled—imost deepiy lamented—or even 
most highly admired. Independeutly of his great attainments in 
mechanics, Mr Watt was an extraordinary, and in many respects 
a wonderful man. Perhaps no individual in his age possessed so 
much and such varied and exact information,—had read so much, 
or remembered what he had read so accurately and well. He had 
infinite quickness of apprehension, a prodigious memory, and a 
certain rectifying and methodizing power of understanding, which 
extracted something precious out of all that was presented to it. 
His stores of miscellaneous knowledge were immense,—and yet 
less astonishing than the command he had at all times over them. 
It seemed as if every subject that was casually started in conver- 
sation with him, had been that which he had been last occupied in 
studying and exhausting ; such was the copiousness, the precision, 
and the admirable clearness of the information which he poured 
out upon it without effort or hesitation. Nor was this prompti- 
tude and compass of knowledge confined in any degree to the 
studies connected with his ordinary pursuits. Phat be should 
have been minutely and extensively skilled in chemistry and the 
arts, and in most of the branches of physical science, might per- 
haps have been conjectured ; but it could not have been inferred 
from his usual occupations, and probably is not generally known, 
that he was curiously learned in nany branches of antiquity, me- 
taphysics, medicine, and etymology, and perfectly at home in all 
the details of architecture, music, and law. He was well acquainted, 
too, with inost of the modern languages, and familiar with their 
most recent literature. Nor was it at all extraordinary to hear 
the great mechanician and engineer detailing and expounding, for 
hours together, the metaphysical theories of the German logicians, 
or criticising the measures or the inatter of the German poetry. 

‘* Huis astonishing memory was aided, no doubt, in a great mea- 
sure, by a still higher and rarer faculty—by his power of digesting 
and arranging in its proper place all the information he received, 
and of casting aside and rejecting, as it were instinctively, what- 
ever was worthiess or immaterial. Every conception that was 
suggested to his mind seemed instantly to take its place among 
its other rich furniture, and to be condensed into the smallest and 
most convenient form. He never appeared, therefore, to be at all 
encumbered or perplexed with the verbiage of the dull books he 
perused, or the idle talk to which he listened; but to have at once 
extracted, by a kind of intelectual alchemy, all that was worthy 
of attention, and to have reduced it, for his own use, to its true va- 
lue and to its simplest form. And thus it often happened that a 
great deal more was learned from his brief and vigorous account 
of the theories and arguments of tedious writers, than an ordinary 
student could ever have derived trom the most faithful study of 
the originals,-and that errors and absurdities became manifest 
from the mere clearness and plainness of his statement of them, 
which might have deluded and perplexed most of his liearers with- 
out that invaluable assistance. 

** It is needless to say, that, with those vast resources, his con- 
versation was at all times rich and instructive in no ordinary de- 
gree; but it was, if possible, still more pleasing than wise, and 
had all the charms of familiarity, wit: all the substantial treasures 
of knowledge. Noman could be more social in his spirig, less as. 
suming or fastidious in his manners, or more kind and indulgent 
towards all who approached him. He rather liked to talk, at least 
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in his later years ; but though he took a considerable Share of tha 
bys : ; Share of the | 
conversation, he rarely sugested the topies on which it was 
turn, but readily and quietly took up whatever was Presented ie 
those around him, and astonished the idle and barren Propounden 
of an ordinary theme, by the treasures which he drew from i 
mine they had unconsciously opened. He generally seemed in 
deed to have no choice or predilection for one subject of dice, 
rather than another ; but allowed his mind, like a great cyclo " 
dia, to be opened at any letter his associates might choose to i 
up, and only endeavoured to select from his inexhaustible stores 
what might be best adapted to the taste of his present hearers 
As to their capacity he gave himself no trouble; and indeed 
such was his singular talent for making all things plain, clear, and 
intelligible, that scarcely any one could be aware of such a defi. 
ency in his presence. His talk, too, though overflowing with in. 
formation, had no resemblance to lecturing or solemn discoursing 
but, on the contrary, was full of colloquial spirit and pleas try, | 
Me had a certain quiet and grave humour, which ran thy a 
most of his conversation, and a vein of temperate jocularity, which 
gave infinite zest and effect to the condensed and inexhaustible 
information which formed its main staple and characteristic, 
There was a little air of affected testiness, and a toneof pretended 
rebuke and contradiction, with which he used to address his vounver 
friends, that was always felt by them as an endearing mark of his 
kindness and familiarity—and prized, accordingly, far beyond all 
the solemn compliments that ever proceeded from the lips of au- 
thority. His voice was deep and powerful, though he commonly 
spoke in a low and somewhat inonotonous tone, which harmonized 
admirably with the weight and brevity of his observations, and set 
off to the greatest advantage the pleasant anecdotes which he de. 
livered with the same grave brow and the same calin smile playing 
soberly on his lips. ‘There was nothing of effort, indeed, or im. 
patience, any more than of pride or levity, in his demeanour; and 
there was a finer expression of reposing strength and mild self-nos- 
session in his manner, than we ever reccllect to have met with in 
any other person. He had in his character the utmost abhorrence 
for all sorts of forwardness, parade, and pretension; and indeel 
never failed to put all such impostors out of countenance, by the 
manly plainness aud honest intrepidity of his language and de- 
portment. : 
“In his temper and dispositions he was not only kind an 
fectionate, but generous, and considerate of the feelings of al 
around him, and gave the most liberal assistance and encouray 
ment to all young persons who showed any indications of talent, 
or applied to him for patronage or advice. His health, which was 
celicate from his youth upwards, seemed to become firnier as he 
advanced in years ; and he preserved, up almost to the last mo- 
ment of his existence, not only the full command of his extror- 
dinary intellect, but all the alacrity of spirit and the social gaiety 
which had illuminated his happiest days. His friends in poy 
of the country never saw him more full of intellectual vigour and 
colloquial animation, never more delightful or more instructive, 
than in his last visit te Scotland in autumn 1817. Indeed it was 
after that time that he applied himself, with all the ardour of early 
life, to the invention of a machine for mechanically copying ai 
sorts of sculpture and statuary, and distributed among hisitiends 
some of its earliest performances, as the productions of a young 
artist just entering on his eightv-third year. a 
“ "his happy and useful life caine at last to a gentle close. He 
had suffered some inconvenience through the summer; butw 
not seriously indisposed till within a few weeks from his deat 
He then became perfectly aware of the event which wasapproatt 
ing; and, with his usual tranquillity aud benevolence of aad 
seemed only anxious to point out to the friends around lim bie 
many sources of consolation which were afforded by the circ 
stances under which it was about to take place. He a ; 
his sincere gratitude to Providence for the length of days Wi 
which he had been blessed, and his exemption from most 0 the 
infirmities of age, as well as for the calm and cheerful ve” 
life that he had been permitted to enjoy, after the honourable | : 
bours of the day had been concluded. ‘And thus, full of yea ‘ 4 
honours, in all calmness and tranquillity, he yielded up a. 
without pang or struggle, and passed from the bosom of his famil) 
to that of his God ! is 
** He was twice married, but has left no issue but one 500, Jong 
associated with him in his business and studies, and two — 
children by a daughter who predeceased him. He was . “4 
of the Royal Societies both of London and K-dinburgh, eal 
of the few Englishmen who were elected members of the es 
Institute of France. All men of learning and science welt rs 
cordial friends ; and such was the influence of his mild on m 
and perfect fairness and liberality, even upon the pretem _ 
these accomplishments, that he lived to disarm even eavy mes 
and died, we verily believe, without a single enemy. 
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|, TTS, Isaac, D. D., a learned ana eminent dissenting 
br, was born at Southampton in 1674, of parents emi- 
jor piety, and considerable sufferers for conscience- 
|In 1690 he was sent up to London for academical 
‘ion under the tuition of tte Rev. Thomas Rowe; 
| 1696 was himself engaged as tutor to the son of Sir 


Hartopp, Bart. at Stoke Newington. He began to 


in 1698, and met with gencral acceptance ; and af- 
iciating as an assistant to the Rev. Dr Isaac Chauncy, 
jcceded in his pastoral charge in 1702, and continued 


ide over that church as long as he lived. Though 


jole income did not amount to a hundred a year, he 
one third of it to the poor. 
jus works have rendered his name famons among 


He died in 1748. His 
of every denomination, both in this and other coun- 
nd have been translated into a variety of languages. 
yric Poems, his Psalms and Hymns, and his Divine 
for Children, have had an amazing number of edi- 


| His logic and philosophy have been much admired. 


9 wrote works upon a variety of other subjects, and 
l several volumes of his sermons. He was admired 
mildness and benevolence of his disposition. After 


ith, his Works were collected, and published in six 


25 quarto. ' 

|UFGORN, a town of Hindustan, province of Au- 
ad, twenty-four miles north from Poonah, whence ori- 
{ the Holcar family. 

UGUR, an extensive district of Hindustan, province 
erat, tributary to the Guicowar. It is intersected by 
er Mahy. 


JUJPORE, a town of Hindustan, province of Guje- 


rty-five miles from Surat. Long. 73. 47. E. Lat. 


tN. 
(USSIM, a town of Hindustan, province of Berar, 
id on a small stream which falls into the Wurdah. 


77, 28. E. Lat. 20. 10. N. 


VE, in Philosophy, water, or any other fluid, raised 


ithe general level of the surface. 

i waves of the sea are of two kinds, natural and acci- 
The natural waves are those which are exactly 

ioned in size to the strength of the wind, whose 

The accidental waves are 


becasioned by the wind’s re-acting upon itself by re- 


ion from hillsand mountains, or high shores, and by 
shing of the waves themselves, otherwise of the na- 
ind, against rocks and shoals: all these causes give 
ves an elevation which they can never havc in their 
state. 

LWUL, a village of Hindustan, province of Guje- 
tated on the Screswati, a few milcs to the south-east 
dunpoor. It contains about 300 houses. 
LX, or Bees’ Wax, in Natural History, a firm and 
ubstance, moderately heavy, and of a fine yellow 
| formed by the bees from the pollen of flowers. 

t best sort is that of a lively yellow colour, and an 
le sinell, somewhat like that of honey. When new, 
jighish, yet easy to break; but by age it becomes 
and more brittle, loses its fine colour, and in a great 
reits smell. 

ppears that wax and the pollen have for their basis a 
lwhich passes to the state of resin by its combination 
Xygen. If the nitric or muriatic acid be digested 
lxed oil for several months, it passes to a state re- 
ng wax. Wax, by repeated distillations, affords an 
ch possesses all the properties of volatile oils. It 
heed into water and carbonic acid by combustion. 
louring matter of wax is insoluble in water and in 


d alkalies dissolve wax, and render it soluble in 
It is this saponaceous solution which forms the 
wax. It may be used as the basis of several colours, 


W aw 


and may be made into an excellent paste for washing the 
hands. 
vent is evaporable, it onght to be preferred when it is pro- 
posed to use the wax as a varnish. 

From the common yellow wax, by bleaching, is formed 
white wax, sometimes called, very improperly, virgin-waz. 
The greater the surface is in proportion to the quantity, 
the sooner and more perfectly this operation is performed. 
The usual way is to melt the wax in hot water. When 
melted, they press it through a strainer of tolerably fine 
linen, and pour it into round and very shallow moulds. 
When hardened by cooling, it is taken out and exposed to 
the sun and air, sprinkling it now and then with water, and 
often turning it: by this means it soon becomes white. 
The best sort is of a clear and almost transparent whiteness, 
dry, hard, brittle, and of an agreeable smell, like that of 
the yellow wax, but much weaker. 

The common yellow wax is of very great nse both in 
medicine and in many of the arts and manufactures. it has 
sometimes bcen given internally in dysenteries and erosions 
of the intestines ; but its great use is in the making of oint- 
ments and plasters, and the greater part of those of the 
shops owe their consistence to it. The white wax is also 
an ingredient in some of the cerates and ointments of the 
shops; and it is used in making candles, and in many of 
the nicer arts and manufactures where wax is required. 

Sealing- Wax, or Spanish Wax, is a composition of 
gum-lac, melted and prepared with resins, and coloured 
with soine snitable pigment. There are two kinds of seal- 
ing-wax in use; the one hard, intended for sealing letters, 
and other such purposes ; the other soft, designed fcr re- 
ceiving the impressions of seals of office to charters, pa- 
tents, and such written instruments. The best hard red 
sealing-wax is made by mixing two parts of shcll-lac, well 
powdcred, and resin and vermilion, powdered, of each one 
part, and melting this combined powder over a gentle fire ; 
and when the ingredients seem thoroughly incorporated, 
working the wax into sticks. Seed-lac may be substituted 
for the shell-lac; and instead of resin, boiled Venice tur- 
pentine may be used. A coarser hard red sealing-wax may 
be made by mixing two parts of resin and of shell-lac, or 
vermilion and red lead, mixed in the proportion of one 
part of the vermilion to two of the red lead, of each one 
part, and proceeding as in the former preparation. For a 
cheaper kind, the vermilion may be omitted, and the shell- 
lac also for very coarse uses. Wax of other colours is 
made by substituting other colouring matters for vermi- 
lion, as verditer for blue, ivory black for black wax. For 
uncoloured soft sealing-wax, take of bees’ wax one pound, 
of turpentine three ounces, and of olive oil one ounce ; 
place them in a proper vesscl over the fire, and let them 
boil for some time; and the wax will then be fit to be 
formed into rolls or cakes for use. For red, black, green, 
blue, yellow, and purple soft sealing-wax, add to the pre- 
ceding composition an ounce or more of any ingredients 
direeted above for colouring the hard sealing-wax, and stir 
the mass till the colouring ingredients be incorporated with 
the wax. 

WAY, a passage or road. The Roman ways were di- 
vided into consular, praetorian, military, and public; and of 
these we have four remarkable ones in England. The first 
is Watling Street or Watheling Street, \cading from Dover 
to London, Dunstable, Towcester, Atherston, and the Se- 
vern, extending as far as Anglesea in Wales. The second, 
called Htkenild or Ikenild Street, stretches from Southamp- 
ton over the river Isis at Newbridge; thence by Camden 
and Litchfield; then passes the Derwent near Derby, and 
ends at Tynemouth. The third, called Fosse-way, because 
in some places it was never perfected, but lies as a large 
diteh, leads from Cornwall through Devonshire, by Teth- 
bury, near Stow in the Wold, and beside Coventry, to 


Ammoniac likewise dissolves it; and as this sol- “~~ 
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Wayghtes Leicester, Newark, and so to Lincoln. 


I] 
Weather. 


WEA 


The fonrth, called 
Erming or Erminage Street, extends from St David’s, in 
Wales, to Southampton. 

WAYGHTES, or Warts, a word which is used only in 
the plural number, and significs haudboys. It is now ap- 
plied to the performers on these and other musical instru- 
ments, by a transition from the instruments themselves, and 
particularly to those performers who parade the streets by 
night, about the Christmas season of the year. 

WAYGIOU. See WacEEo. ; 

WAYTE, a rocky island in the Straits of Macassar, near 
the west coast of Celebes. Long. 119.15. E. Lat. 0. 40. S. 

WAYWODE is a title formerly given to the governors 
of the chief places in the dominions of the czar of Muscovy. 
The palatines or governors of provinces in Poland also bore 
the quality of waywodes or waiwodes. The Poles likewise 
called the princes of Wallachia and Moldavia waywodes, as 
esteeming them no other than on the footing of governors, 
pretending that Wallachia and Moldavia are provinces of 
Poland. Everywhere else these are called hospodars. Du 
Cange says, that the name waywode is used in Dalmatia, 
Croatia, and Hungary, for a general of an army ; and Leun- 
clavius, in his Pandects of Turkey, tells us it usually signi- 
fies captain or commander. 

WEARY Bay, on the north-east coast of New Holland, 
south of Endeavour River. 

WEATHER. The term weather is used, in the popular 
sense which is commonly attached to the word, to express 
the general condition of the atmosphere resulting from heat 
or cold, tranquillity or commotion, dryness or humidity, in 
all its modifications of visible and invisible vapour, together 
with the other variable phenomena accompanying the me- 
teorological changes which are exhibited in ceaseless rota- 
tion by that great mass of attenuated matter. There being 
no department of physical inquiry where the desire of 
knowledge and the gratification of a rational curiosity is so 
constantly and inscparably connected with our personal 
comfort, the state of the weather has, in all ages and in 
every country, occupied a large share of the attention of na- 
turalists, as well as of ordinary observers. It is not a little 
remarkable, however, that notwithstanding the general in- 
terest which the subject is fitted to excite, and the constant 
attention that has been devoted to it, there is no branch of 
science in which, with all the advantages of accurate instru- 
ments and accumulatcd observations, there is less of syste- 
matic and well-established principles, or more of arrogant 
and unfounded pretension. This must be ascribed, not so 
much to the defective state of our knowledge concerning 
the actual condition of that portion of the atmosphere which 
is within the immediate sphere of our observation, as to the 
fact that the causes which contribute to produce changes 
in the meteorological phenomena which it exhibits in some 
particular geographical situation, frequently have their origin 
in regions far beyond the reach of the observer ; and hence 
predictions respecting the state of the weather must be 
founded more upon conjectures suggested by a cautious 
induction than upon the indications of instruments which, 
however well fitted to give precise and accurate information 
respecting the condition of the surrounding air with regard 
to pressure, temperature, or humidity, furnish no means of 
discovering the remote causes by which that condition was 
produced, cr may be afterwards affccted and even entirely 
subverted. 

It may be hoped, however, that the efforts which have 
been lately made for the erection of magnetic and meteo- 
rological observatories in almost every important station of 
the globe, and the liberal encouragement which has been 
granted by the various governments of Europe for supplying 
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these establishments with suitable instruments, under thesue WV 


perintendence of skilful observers, will, at no di 
furnish precise and accurate data for determining the sj 
multdneous condition of the atmosphere over an extensive 
portion of the surface of the earth, and thus enablin US to 
asccrtain whether the meteorological appearances which dis- 
tinguish different seasons are altogether of an anomalous 
character ; or, otherwise, to what extent they 
physical phenomena, the result of fixed and invariable laws 
which, though involved in obscurity as to their mode af 
action, do not fail, after a certain lapse of time, to displa 
their operation by the periodical revolutions in the Weather 
to which they give birth. ; 


Stant period, 


Though this country can scarcely claim the honour of 1 


having first set the cxample to other states, of engaging with 
zeal and alacrity in this great and important undertaking 
it must be admitted that the British Association for the 
Advancement of Science has contributed inno small degree 
to draw the attention of other learned bodies to the subject, 
while it has annually devoted a considerable portion of its 
funds to the investigation of objects which are calculated tp 
throw great light upon the leading principles of meteorology, 
At the recommendation of that institution, the British 00- 


vernment has established magnetic and meteorological ob- |b 
servatories at various places in the empire, as well as inthe {| # 


colonies, particularly at Greenwich, Dublin, Plymouth, the 


Cape of Good Hope, Van Diemen’s Land, Madras, Sinca- | | 


pore, Simla in the Himalaya range, Aden in the Arabian 
Gulf, and Toronto in Canada. 
ments to the observatories established at Breslau in Prussia, 


at Hammerfest in Norway, as well as to those established {\ #! 


at Cairo and at Algiers. The liberal and enlightened views 
evinced by the British government for the support of these 
institutions have been followed by corresponding efforts on 
the part of other civilized states ; and accordingly we leam 
that establishments for similar purposes are now fixed at 
St Petersburg, Kasan, Catherinebourg, Barnaoul, Nicolaief, 
and various other places in the Russian empire, as well as 
at Berlin, Brussels, Copenhagen, Gottingen, Gotha, Ha- 
nover, Heidelberg, Leipzig, Milan, Munich, Philadelphia, 
Praguc, Upsala, &c. 

It is only by the co-operation of numerous observers put- 
suing with regularity and perseverance a system of judicious 
observations, at stations so remote from each other, that we 
can obtain, in the first place, an accurate register of the 
meteorological phenomena which are connected with geo- 
graphical position, and be afterwards enabled to apply suit- 
able equations to the general laws by which these pheno- 
mena are regulated, for the purpose of adapting them to 
the local peculiarities which distinguish the climates of pat- 
ticular places. Many years may be necessary for the full 
development of these laws; but already have the magnetic 
observations recorded at stations separated widely by dis- 
tance indicated the existence and operation of a diffusive 
principle, probably of a thermo-electric character, which, 
exerting its influence in the bowels of the earth, is capable 
of producing contemporaneous magnetic effects of the most 
palpable kind at the surfacc. The relation subsisting be- 
tween caloric and the distribution of the electric fluid may 
lead us to expect from these observations new discoveries 
respecting the mysterious laws which govern the periodical 
and secular changes of terrestrial temperature that have s° 
long perplexed geologists, and may thus authorize us to al- 
ticipate some of the great thermal revolutions to which ou 
globe is from time to time exposed. For further informa 
tion on this subject, the reader may consult the articles Ba- 


ROMETER, CLIMATE, CLoups, Coup, Evaporation, 1Y° jf 
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hdh we are at a loss to know on what authority. 
par bly from a mere inference, that as the Gauls introduced 
# arts into Britain, they may have introduced the art 
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WEAVING. 


javine is the art of arranging yarn or thread of vari- 
baterials, flax, cotton, wool, silk, &c., so as to form 
In all woven cloths, of whatsoever material, one 
1 of threads is made to pass alternately under and 
nother system of threads, so as to resemble, when 
p to the light, a piece of close net-work. 
pugh, for the sake of effecting this in less time, and 
pss labour, than common instruments are capable of, 
power, and somewhat complicated machinery, have 
esorted to, a very simple contrivance is all that is 
tely necessary to accomplish the object. The threads, 
/run longitudinally, or from end to end of the piece, 
hich are called the warp, or, among the silk-weavers, 
nine (from /a chaine, Fr.), must be arranged evenly 
ty side. There must then be some contrivance, first, 
ise every alternate thread, and therefore half the 
ls which form the warp; second, to pass the thread 
s forms the weft between the alternate threads so 
:; and, lastly, to strike home the thread of weft so 
I through. The process is then repeated by depress- 
e half of the threads previously raised, and raising the 
reviously depressed; by again passing the weft through 
triking it home; and so on until the whole warp is 
jetely wefted. The instrument for effecting this is 
| a loom, the different improvements of which we shall 
‘ter describe. 
e art of weaving was probably known before that of 
ing. Many of the rude nations with which we have 
ne acquainted, even within the last century, have 
sed the former, while they have been completely igno- 
bf the latter. The fibrous parts of many plants, and 
ithe bark of some trees, afford a thread which bar- 
is nations know how to weave into a species of mat- 
Specimens of this kind of weaving—for such it 
be deemed, though perhaps not produced by the loom 
to be found in the British Museum; and the mats of 
jew Zealanders, made from what has been called the 
)Zealand flax (phormium tenax), are of this character. 
even the most savage nations seem to have known 
0 avail themselves of the felting property of wool be- 
even the knowledge of weaving. (Wool, AND ITs 
FacTURES.) Other substances are also made to co- 
together, apparently after being reduced to a pulp, 
the manufacture of paper. We have before us a New 
nd production of this character, made of the fibre of 
ormium tenax; but the matting to which we have 
td must be familiar to every reader of any one of the 
ctive compilations of voyages among barbarous na- 
; books which are now happily multiplied at a very 
irate price, and in every variety of form. 
He art of weaving from spun yarn is of very remote 
lity. In the linen cloths in which the mummies 
bnveloped, we have specimens of one of the woven 
'sof ancient Egypt. From the nations of the east, a 
ledge of weaving gradually spread to the west, where 
} rapidly improved ; while in the east it remains nearly 
b it was in the most ancient times ; and the very per- 
Mtate of the manufacture shows with what rude instru- 
s it is possible to produce the most perfect plain 
rs. 
is difficult to say when the art of weaving found its way 


his country. Cesar states that it was not known when he 


led the island. This however has been contradicted, 
It is 


of weaving from spun yarn. As for the mere art of matting, Weaving. 
that was probably practised by them as we find it among —~\— 


all barbarous nations. 

Among the Romans, when they invaded Britain, the 
manufactures of cloth and linen were in great perfection, 
and it is well known that they had a manufactory at Win- 
chester; but it does not appear that in the Saxon times 
manufactures were much attended to. A specimen of very 
ancient manufacture is still preserved in the cathedral of 
Bayeux. It is a web of linen sixty-seven yards long, em- 
broidered with a history of the conquest of England by 
William the Norman, commencing with Harold’s embassy, 
and ending with the battle of Hastings and Harold’s death 
in 1066. This specimen of ancient art is supposed to have 
been executed by Matilda, the wife of the conqueror; but 
although it may have been embroidered in England, the 
cloth on which the figures are wrought was probably the 
production of some other country. 

After the Norman invasion, manufactures seem to have 
sprung up in England, having probably met with some en- 
couragement from the conqueror; and this'seems the more 
probable, from the fact that the business of manufactures 
was for many centuries chiefly in the hands of foreigners. 
For two or three centuries after the conquest, the only 
records to be found of manufactures consist in the pream- 
bles of antiquated statutes for the regulation of the trade in 
wool and woollens (See the article Woot, anp 1Ts Manv- 
FaCTURES); but even these only show that England was 
immeasurably behind her neighbours in ingenuity and skill; 
and it was not until the reign of Edward III. that the en- 
couragement of foreign artisans was systematically attended 
to. By that monarch, direct encouragement was given to 
foreign weavers and cloth-workers; and the establishment 
of some Brabant weavers, who settled in York, soon gave a 
great reputation to that city. 

But that which promoted the establishment of manufac- 
tures in this country to a far greater extent than direct 
encouragement, was the persecutions to which, from time 
to time, the Flemish and French manufacturers were sub- 
jected. The persecution of the duke of Alva, for instance, 
in 1576, drove a large number of Flemish weavers to this 
country, who introduced the manufacture of baizes, serges, 
and crapes, in various parts of England; and the revoca- 
tion of the edict of Nantes had the same effect in import- 
ing the silk manufacture into this country. It is said that 
the persecutions of Louis XIV. drove about 50,000 manu- 
facturers to England. 

A reference to the several articles on cotton, linen, silk, 
and woollen manufactures, will show the very remarkable 
manner in which onr manufactures have grown up of late 
years; and it will at once be seen, that our present supe- 
riority is owing much more to improved methods of spinning 
than to any improvement in weaving. The steam or power- 
loom, though it is certainly very superior. in its results to 
the common hand-loom, and still more so to the loom of 
the East Indies, does not exhibit that marked superiority 
which the mule does to the ancient spinning-wheel, 
or the still more ancient distaff. To the multiplication of 
the spindle in the form of the jenny, the throstle, and the 
mule, we are indebted for our pre-eminence in the cotton 
manufacture ; and although great improvements are visible 
in every branch of our manufactures, the whole of these 
taken together do not constitute so complete a revolution 
as the improvements of Arkwright, Crompton, and Kelly, 
and the application of steam by Watt. 

We have already shown how few and simple are the 
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Weaving. operations necessary to perfect weaving. The loom of the 
“=~ Hindu has been described in the article Corron Manu- 


FACTURES. In Baines’s history of that branch of our industry 
are some characteristic figures of the Hindu manufacture in 
all its stages; and when it is considered that the muslins of 
the east have never been surpassed, the truth of the above 
proposition will at once be admitted. To perform the 
same operation equally well, but in less time and at a less 
cost, has always been deemed an object of sufficient import- 
ance to occupy the attention of men of superior intelligence 
and energy; and although much has been done within the 
last sixty or eighty years, there is still ample room for im- 
provement. 

The common European loom, which is one stage in ad- 
vance of the rude loom of the Hindu, has, been cssentially 
the same for centuries. The loom itself indeed remains 
unaltered, and it is only in the mode of throwing the shut- 
tle that any improvement has taken place. Of that im- 
provement we shall presently speak. 

The loom consists, first, of a strong frame-work of four 
upright posts, with beams at top from post to post, some- 
thing like a four-post bedstead. It is further strengthened 
by two longitudinal pieces of wood, in which the posts rest, 
with two similar pieces about half way up, with cross pieces 


at each end. These form the frame-work of the loom, and- 


it must be obvious that their arrangement is of little mo- 
ment. 

The essential parts of the loom consist of, Ist, the appara- 
tus for stretching the warp; 2d, the simple contrivance for 
raising half the strings of the warp and depressing the other 
half, so as to open a spacc for the weft to be cast through ; 
3d, the instrument for casting the weft between the opened 
threads of the warp; and, 4th, that for striking it home. 

At one end of the frame above described, is a beam call- 
ed the warp-beam, round which the longitudinal yarns 
which form the warp are wound. This beam is, in some 
better made looms, a well-rounded roller, but in the looms 
generally in use, even at this time, it is but rudely rounded ; 
it has, in fact, the appearance of an originally square beam, 
with the edges roughly taken off. 

At the other end of the loom is another and correspond- 
ing beam, called the cloth-beam, on whieh the woven por- 
tion of the work is wound. This cloth-beam is generally 
more carefully constructed than the warp-beam. It is fur- 
nished with a rack-wheel, for the purpose of letting in or 
winding on the cloth, as portions of it become woven. This 
keeps it in a state of tension, with the aid of a pulley ; 
sometimes an iron Weight, but often a stone, slung over 
the warp-beam. As the web is wound on the cloth-beam, 
the unwoven warp is of course wound off the warp-beam, 
the whole being kept distended during the progress of the 
work. . 

We now come to the arrangement for raising the threads 
or yarns ofthe warp, half‘ and half alternately. Stung across 
two pulleys at the top of the frame-work of the loom, are 
two pieces of wood, called, with the apparatus attached to 
them, heddles. These pieces of wood are of length just 
equal to the breadth of the cloth to be woven. If the 
warp consist of 100 yarns or threads, each of these heddles 
has fifty pieces of twine descending about a foot below the 
warp, with a loop or eye-let hole, through each of which a 
thread of the warp passes alternately. The hanging ends 
of these pieces of twine are attached to two pieces of wood 
similar to the heddles, and are made fast to two treadles, so 
that when one treadle is pressed down with the wéaver’s 
foot, half the yarns of the warp will be raised, and the others 
depressed, so as to give to the warp an opening which, 
on a side view, has the appearanee of an elongated lozenge. 
This opening is called the shed, and should be about two 
inches between the yarns. 

It is in the shuttle, the instrument for passing the weft 


tween the Hindu and the European loom con 


between the opened warps, and the batten, 0 
for striking the weft home, that the great differ 


Hindu shuttle was, and we believe still is, i 
thing like a long netting-needle ; and when the 
passed the weft, the same instrument serves hi 
hiome; but in the European loom they are distin 
ments, though intimately connected in the same 
the loom. We shall now describe both. ; 

The batten, which is also called the lay or 
sists of a moveable swing frame, suspended to 
bar resting easily upon the upper bars of the loon 
this cross beam descend two swords, as the 
the bottom of which is a sort of shelf, called 
race. The two ends of this shuttle-race are 
the sides, so as to form short troughs, in which ty 
able picces of wood, called pickers, or peckers, 
along pieees of wire extending only the length 
troughs, or each about one quarter of the length of 
ten. To each of these two pickers is faste 
both strings loosely meeting at a handle which 
the right hand of the weaver. When the shuttl 
of the troughs, a smart jerk or pull at the pi 
the shuttle along the shuttle-race, and another 
or pull in the contrary direction projects it the 
Formerly the shuttle was thrown by the hand, by 
onc hundred years ago, the picker, or fly-shuttle, 
vented by one John Kay of Bury, in Lancashire; bu 
was opposed by the workmen, and not generally a 
for some time after. It nearly doubled the pr 
man’s labour. 

The reed is a frame with pieces of cane or 
equal distances upon the shuttle-race, and not u 
in appearance. The canes or wires of the reed a 
the dents (no doubt from the French dents, t 
yarns of the warp pass between them, and the 
keep the work even, and to strike home the w 
The reed is kept firmly in its place by a piece o 
ting closely over it. This is called the cap or la 
the weaver, while working, holds it firmly g 
left hand. 

The shuttle is a small piece of wood, pointed 
end, and hollowed in the middle, to contain the b 
yarn which is to form the weft. There is a s1 
the side of the shuttle called the eye, through 
yarn runs freely at each pick or jerk of the pi 


Fig. 1. 


It 


yin junder side of the shuttle are two smal] wheels, travers- 
very freely on their axes, on which the shuttle travels 
vd fro along the shuttle-race. 
ihis description will be 
evctly intelligible to the 
eger by an examination of 
snnexed cuts, which we 
e, not encumber by re- 
race marks, as they appear 
»is to be rendered un- 
essary by the manner in 
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Fig. 2. 
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bh our description is di- 
djl. Figure 1 represents 
doom, with the warp ex- 
ned; fig. 2 is the batten, 
; herced, the picker, and 
ephuttle-race ; and fig. 3 
2 shuttle. 
i iminary to the operation of weaving, there F ig. 3. 
nch to be done in the way of preparation, which 
ecessary that we should describe. 
e yarn, as it comes from the spinner, whether 
ided for the warp or the weft, is usually in 
st hans of a known length. The yarn destined for 
| eyarp is wound off upon little spools of wood 
| bobbins. For this purpose the hank is pla- 
. pon a reel, from which it is wound upon the 
bo bollin by a child. 
. ic next process is that of warping, which is 
hr) simly stretc ing the number of threads necessary 
fm the warp equally, and laying them parallel 


eh other. This is usually done by means of a warping 
48 it is usually called, which consists of two parts, name- 
ertical frame or rack in which the bobbins are placed, 
he reel on to which the warp is wound. The vertical 
is constructed so as to allow about fifty bobbins to be so 
fas to revolve easily, and as to keep the yarn as it leaves 
Mobbin at equal distances. ‘The several yarns are then 
tht toa focus, as it were, and made to pass through what 
ted a heck-box, whence it is wound round a large reel, 
l structed in point of size as to gauge or measure off 
arp. The reel is six feet in diameter and seven or 
jin height, and is made to revolve by an endless rope 
: g round two wheels, one of which is turned by the 
t. In order that the warp may be wound spirally on 
bel, the heck-box, containing the rollers which guide 
ams, is made to rise and fall by a simple contrivance. 
ynade to slide up and down one of the upright support- 
the reel by being suspended from a cord, which, 
8 over a wheel or pulley, winds round the axle of the 
r is unwound, according to the way in which the reel 
ed. One sixth part of the warp is usually wound off 
obbins at once. When the first portion of yarn is 
Hil off, the clue or end of the yarns is crossed over pins 
iting from the frame of the reel, and the reel is turned 
verse way, so that the yarn from the next set of bob- 
vescends by the descending motion of the heck-box, 
ning the guide-rollers. This process is repeated 
ards and forwards until the whole warp is completed, 
it is taken from the reel, and wound upon a stick in- 
Hundle or large ball, the different doublings of the suc- 
Ne portions of the warp, as above described, forming 
( te crossings, in appearance not unlike a ball of lamp 
‘\ on a gigantic scale. The equal portions of the warp 
© weaver in counting the yarns thereof. , 
' des this division, the warp-mill makes another, which 
Ates the yarns alternately, so as to facilitate their alter- 
mangement in the geer or heddles. In the heck- 
b, s we have already explained, are the guide-pins, which 
~. (ct the yarns from the vertical frame to the reel. The 
ton of these pins it is almost impossible to understand 
ML. XX1. 
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distinctly without examination. 


wood is raised bya handle for the purpose, which raises the 
alternate yarns. This occasions a space or division between 
the two sets of yarns, in which a wooden peg is placed. 
The other set of yarns is then raised by similar means, and 
the result is that the alternate yarns are crossed over the 
ends of the intermediate yarns. This is called the lease, 
and is carefully tied up so as to guide the weaver when he 
beams the warp. 

In the state in which the warp 
just described, it is delivered to the weaver; but before he 
winds it on to the warping beam, it must be sized. This 
consists in treating the warp with some glutinous solution, 
size or starch, for instance; the object being to render the 
yarns or threads of the warp smooth and even for wefting. 
This is done sometimes by the hand and sometimes by a 
machine. Generally it is dipped into the warm size, and 
squeezed by the hands and dipped again, until it is thoroughly 
soaked through. The machines in use merely imitate this 
process, the yarn being dipped and passed through rollers 
twice or thrice, by which the size or starch is introduced 
into the interstices of the yarn. It is then dried, in the 
case of woollen yarn, by being spread out in a field, and in 
other cases in a drying-house for the purpose. When thus 
sized, the yarn is ready for the loom. 

The perfect equality of tension to which the warp is sub- 
jected in the loom, is of the greatest importance to the per- 
fection of the cloth. If some of the yarns be looser than 
the rest, the cloth will be of unequal strength, and uneven 
to the eye, and its value will be less in proportion. The 
first operation towards extending the warp is framing or 
winding it on to the warp-beam: equality of tension much 
depends on skilful beaming. In order that the warp may 
be laid evenly on the beam, an instrument is used similar 
to the reel already described, except that it is not so fine. 
It is called a ravel or separator, and is composed of strips of 
cane fastened into a rail of wood, and secured at the upper 
part or extremities of the teeth by another piece of wood 
called the cape. This cape is moveable, and before it is 
put on, the yarns of the warp are passed between the teeth 
of the ravel, and the cape is put down to secure the yarns 
in their places. This being done, the warp is gradually and 
carefully wound upon the beam in the order in which it is 
destined to be wound off in the process of weaving. 

In very broad goods, whether of cotton, linen, or woollen, 
the co-operation of several hands is necessary to the effect- 
ing of this process. ‘Two persons must hold the ravel, one 
at least must watch the proper tension of the threads, and a 
fourth gradually turns the beam. In this the weavers aid 
each other. 

The French weavers have an additional process, which 
certainly produces better beaming, and perhaps even saves 
time. Before passing the yarns through the ravel, the warp 
is wound from the bale on to a small reel: from this reel the 
yarns are drawn through the teeth of the ravel by the mere 
winding of the beam, equality of tension being preserved 
by a weight attached to the reel. 

The warp being now upon the beam, every yarn has to 
be passed through a loop or eye of the heddles: this is 
called drawing. Two rods of wood are first inserted into what 
is called the lease, that is, the two crossings formed by the 
guide-pins of the warping mill, as already described. These 
rods are tied firmly together at the ends, the original ties 
are cast off, and the warp is spread out to its proper breadth. 
The effect of these lease-rods is to keep the alternate yarns 
which pass through one heddle from the intermediate yarns 
which pass through the other. 

The warp-beam is suspended behind the heddles, and the 
passing of the yarns through the loops is done by two per- 
sons, the weaver and his assistant. The — being in 
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is wound off the reel, as 


The pins are inserted in Weaving. 
two separate pieces of wood alternately. One piece of “= 
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the reed, and also to undue stress of the warp. The threads Wek 4 
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Weaving. front of the heddles, opens the icops; and the latter, select- 
“~~ ing the proper thread, which, as we have explained, cannot 


well be mistaken, delivers it to be drawn through the open 
‘loop or eye. This being done, the yarnsare drawn through the 
reed by a hook called the reed-hook or sley. ‘Two threads 
pass through each interval of the reed, the one below and 
the other above the warp: and in order to preserve this 
division, there is another rod of wood, which divides the 
warps into what are called spitfuls, the division being just 
the reverse of the lease-rods. By these several contriv- 
ances, the threads of the warp are so easily distinguished, 
that if one break in the course of weaving, a very common 
occurrence in the case of a break-warp, it is easily traced 
and taken up. 

The accuracy of the lease being thus carefully preserved, 
the cords which move the heddles are attached. This is so 
arranged that the motion communicated by the heddle is 
continuous, that is, while one heddle is depressed, the other 
must be equally raised, so that the warp is opened equally, 
as already described. The reed is now attached to the 
lay or batten, and is kept firmly in its place by the cap, 
and the whole is so nicely hung as not to overstrain the 
weaver’s arm in striking the weft home. An ill-poised bat- 
ten creates great fatigue; and to avoid this, and perform its 
work effectually, it should be hung midway between the 
heddle and the woven portion of the work. The whole 
distance between the last woven shoot of the weft, called 
the fall, and the heddle, forms the space in which the bat- 
ten describes its arc; and the greater it is, the harder the 
stroke. In light goods it is accordingly small, in heavy 
goods greater ; and as this also in part depends upon the 
length of the sword, or pendulous portion of the batten, the 
whole must necessarily bear a proportion to the size of the 
loom. The loom for narrow and light goods is small in all 
its parts; the loom for broad and heavy goods is of course 
large and strong. Properly poised, the batten returns to 
its position by its own weight as soon as the stroke is made. 
All that now remains to be done is to knot the near ends 
of the warp into small portions, and to tie them to a shaft 
attached to the cloth-beam. The warp-beam being pro- 
perly adjusted, and the due degree of tension being given 
to the warp lying thus evenly between the two beams, the 
weaver’s operations may commence. 

The weaving of coarse, light, narrow cottons, linens, and 
stuffs, is so extremely simple, that children are soon able 
to perform it; but the finer descriptions of fabrics re- 
quire more skill, and it is only a very few that can be- 
come first-rate workmen. It has been calculated that out 
of 10,000 hand-loom weavers in Leeds and the clothing 
villages around, less than 150 were able to earn the very 
highest wages in the market; and the difference of skill and 
speed was so great, that of two weavers working together in 
the same factory, at the same kind of work, one earned 
nearly twice as much as the other. ‘“ One man having had 
a full average of good work, has made in these six months 
16s. 4d. a week; the man on the next loom to him has 
earned in the same time, and with the same work, 24s. a 
week ; the best weaver we have has earned, with not quite 
such good work, in the same time, 28s. a week. Here 
then we have a difference arising out of skill, strength, and 
diligence alone, excluding greater duration of labour, of 
nearly 50 per cent.”! 

The distinct operations performed by the weaver are as 
follows. 

1. The treadle is pressed down by the foot, so as to raise 
one heddle and depress the other. This must be done 
with force duly proportioned to the workin the loom. Too 
strong a pressure on the treadle subjects the yarns of the 
warp to unnecessary friction, both from the heddles and 


—— 


I Assistant Hand-Loom Commissioners’ Reports. Chapman, part iii. p. 530. 


or yarns consequently break, and this is one of the great 
causes of delay, and of the small earnings of some weayers 
compared with others. 

2. The weft is now shot by the jerk of the picker alread 
described ; and although swift wefting is a great object with 
the weaver, it must not be attained by the mere force of 
the shoot or pick, as that would cause the shuttle to regoi] 
and bring back, and therefore loosen the yarn of the wef, 

3. The weft is beaten close by the batten or lay. Bice 
again the degree of force is of the utmost importance, and 
this is a matter of extreme difficulty to regulate, because 
the wrought portion of the web is wound on to the cloth. 
beam at intervals, so that as the wefting proceeds, the arc 
described by the batten is diminished, and the force of the 
stroke becomes less and less.. The cloth should be taken 
up as frequently as possible, so as to preserve the equality 
of the wefting. 

A patent was obtained in 1803, for a simple method of 
continually turning round the cloth-beam as the work pro- 
ceeded, so as to wind on or let in the cloth shoot by shoot, 
with every stroke of the batten. This was easily effected 
by a racket, fixed on the end of the cloth-beam, witha catch 
moved by the stroke of the batten by one tooth ata time, 
Such an apparatus is attached to every power-loom; hut, 
strange to say, simple as it is, it has not been universally 
adopted among the hand-loom weavers. 

Making allowance for the difference of force and nicety, 
all kinds of weaving are really the same in principle. Nay, 
even the most complicated figures depend chiefly on the 
number of yarns raised together, and the number depressed, 
while the power-loom has not one feature different from 
what we have described, except as regards the source of 
motion ; a point which should be always kept in view. 

In the progress of the work, some kinds of yarn, in 
addition to the dressing and sizing of the warp before it 
is tied in, require a further dressing as they stand in the 
loom. This dressing is not required by woollen warps, and 
is decidedly injurious to silk; but in the case of flax and 
cotton it is absolutely necessary, in order to lay the fibres 
close. It is composed of some glutinous substance, which ‘| 
is applied with a brush to that portion of the warp which 
lies between the heddles and the warp-beam. As the dressed 
portion of the yarn is wrought, the process must be re- 
peated. Besides laying the fibres of the yarn, the dressing | 
gives strength and tenacity, and greatly facilitates the ope- |} i 
ration of the batten. It diminishes friction, and renders 4] © 
the cloth, when finished, equal, even, and smooth. 

Various substances have been recommended for dressing] | 
the warp, but they all consist of the farina of grain or pota- || © 
toes, made into a gelatinous paste, similar to that used by |} 
bookbinders. An inconvenience to which thisisliablearises / 
from the hard and glassy substance it forms when dried; | 
hence it must be applied only to so much of the warp ® |) 
can be woven at once. Every weaver however has hisown 
method of using the dressing, so as to remedy this difficulty. 
Some mix salt with the dressing, others apply grease a the 
warp is drying ; indeed this last method is generally adopted 
to facilitate the process of weaving. 

So important has the dressing of the warps been deemed, 
that it has been the subject of several patents. In 1798, 
Mr Foden recommended the addition of some powdete 
gypsum, alum, and sugar ; and in 1801 Mr Wilks had a 
patent for a method of preparing the starch of potatoes: In 
1800, Mr Stuart took out a patent for starching cotton oe | 
in the cop; and in 1805 Mr Peter Marsland obtained anothet 
patent for the same object, by subjecting the cops t0 the 
action of hot starch in an exhausted receiver, whereby the | \ 
starch was made to penetrate to the very centre of the cops 
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‘sch fabrics as do not require dressing, silk and woollen, 
srmstance, require the yarn to be cleared from time to 
_with a comb, in order to remove obstructions, which 
jijt impede their progress through the reed. The comb 
s¢ removes many inequalities, but such as do not yield 
> are removed either by a pair of nippers or a pair of 
iors. In what the weavers call bad, that is, unequal 
ais, this clearing takes up a considerable portion of their 
; The inequality and weakness of a warp is a great 
yijas more time is occupied in clearing and tying than 
eaving, and wages, already inadequate, are thereby 
ypred insufficient to the support of life. Many kinds 
\brics, such, for instance, as the finer kinds of worsted 
p(s, namely, double twilled shalloons, called by the Lon- 
nghopkeepers “ French merinoes,” wildbores, &c. re- 
picking after weaving, that is, going over the work 
a pair of steel nippers, and taking off knots, threads, 
other imperfections left by the process of weaving. 
e weaver do this for himself, as he often does, it will 
jabout one third as much time as the weaving ; but 
s often done by the wife, and perhaps still more fre- 
ly by the weaver and his wife together.! 

ich is the ordinary proccss of weaving in the common 
bh, or, more properly speaking, European loom, in 
ij a large proportion of the textile fabrics are still pro- 
i.’ It now remains to notice the contrivances for pro- 
dg figures, and the more modern improvement of sub- 
ing steam for human power; an improvement which, as 
ave already said, does not alter the nature of weaving, 
| erely regards the source of motion, and the method 
immunicating it, and of connecting the different mo- 
to be produced, with one single source. 

| hat in plain weaving each yarn or thread of weft passes 


ried and complicated as figure-weaving is in practice, 
eland under the threads of warp altcrnately, so that the 
, 


nevertheless extremely simple in principle. We have 
pte crossings of the yarns form equilateral parailelo- 
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or net-like squares. In the casc supposed, we have 
ned one hundred warp yarns to be so arranged that 


ipressure of the treadle raises the alternate fifty yarns, 
Fig. 4. 


at the result is a plain fabric, taking up 
fj alternate thread of warp. The thrcads, 
have stated, will be arranged in squares, 


hw, suppose the two heddlcs, instead of taking up 
Hate threads of the warp, were so arranged that one of 
took up three threads in succession, and the other 
ipne, it would follow that the threads of weft would not 
4 : 

‘ equally exposed on the surface of the warp, but 
i mM some places pass over three threads, 
others only one. The result would be a 
td face, as depicted in the annexed dia- 
The white portion of this figure repre- * 
; the threads of warp, the black the threads of the 
Hcovering one out of four and three out of four 
iis alternately. This variation of the number of 
ls of warp exposed is the simplest species of figure, 
can be produced by two heddles. It supposes no 
fence in the yarns as compared with plain weaving ; it 
Ves no difference in the operations of the weaver ; it 
Hes NO increase in the number of the heddlcs; all it 
Kes isa different arrangement of the warps through the 
or eyes of the heddles, and when that is done, all the 
isses proceed as before. 

e above description we have supposed no difference 
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fn One occasion,” says the Assistant Commissioner, “I 
||the loom weaving ; 2. a boy of ten years of age was windin 


rresings of one man, yet the piece was really 
has been computed that there are about 85,000 power-loom 
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in the colour of the warp and weft, the only alteration in Weaving. 
the appearance of the cloth being produced by the threads ~~~7>" 


of weft exposed on the surface of the warp; but it must be 
evident, that if the warp yarns consist of different colours, 
the cloth produced by the loom, arranged in the ordinary 
way, will be striped in the longitudinal direction of the web : 
and if the heddles be arranged as just described, the result 
will be a checked fabric, and this still without any change 
in the process of weaving. 

The simplest variation in the opcration of weaving, is the 
employment of two or more shuttles containing bobbins of 
different coloured threads. If woven in the common loom, 
the weaver making an equal number of shoots of two co- 
lours alternately, the cloth produced would be striped in 
the transverse direction. With the heddles arranged as 
above described, or with two coloured warps, any variety of 
check may be produced. 

For the convenience of using two or more shuttles con- 
taining weft different in colour, finencss, or material, move- 
able shuttle-boxes are employed, so contrived as to slide up 
and down the swords or bars of the batten or lay, and by 
means of a loom capable of being adjusted to the shuttle- 
race on a level with the opposite driver. 

A further means of varying the pattern consists in in- 
creasing the number of the heddles, each having a certain 
proportion of the warp-yarns attached to it, and each be- 
ing moved by a separate treadle. The threads raised 
cover that shoot of weft which passes over the warp 
yarns not raised, and is exposed to view on their surface. 
The number of threads thus raised being capable of being 
varied as many times as there arc heddles, being indeed 
capable of an immense number of combinations, it follows 
that figures may be described, or names and _ sentences 
woven in, to suit the fancy of the weaver, or the caprice of 
his customers. It will be observed that the employment 
of an additional number of heddles is only a contrivance to 
increase the weaver’s means of varying the distribution of 
the warp, and consequently of the weft, for the one cannot 
be accomplished without the other; and when we add to 
this the employment of two or more coloured warp yarns, 
and of two or more coloured wefts, together with the adap- 
tation of the said colours to the figure produced by the 
arrangement of the heddles, we at once perceive that the 
possible combinations are extremely numerous. 

Twilled fabrics arc extremely various and complicated 
in their character, and it is difficult to convey an idea of 
their structure within the space to which we are limited. 
The best way to gain a clear conception of the nature of 
a twilled cloth, is to take a small piece, say of merino or 
shalloon, and partially unravelling it, so as not wholly to 
disengage the weft from the warp, examine its structure 
through a single magnifier. It will then be scen that the 
weft yarns, instead of interlacing the warp yarns alternatcly 
and at regular intervals, as in the above figures, take up only 
every third thread, and that too at irregular Fie. 6. 
intervals, so that the interlacing marches across _ cai oo 
the piece diagonally, and not transversely, thus: at, 
In some of the finer fabrics, the interlacings Bc ig i 
occur only at the fourth, fifth, orsixth threads; and it is stated 
in the treatise on the silk manufacture, forming part of the 
Cabinet Cyclopaedia, “ that in proportion as the materials 
wrought are finer, longer intervals are allowed, until, in some 
of the finest silks, the interlacing takes place with only each 
sixteenth thread.” P. 237. To aid the reader still further in 
gaining a clear conception of the nature of a twilled cloth, 


saw a piece of shalloons woven under the following circumstances: 1. The man 
g bobbins; 3. the wife was at her husband’s elbow picking the a 4, _ 
is 1 sen threads of the warp. When the piece was taken home, the wages wou e pal 
Det ee back of the loom taking = aor of a family.” (Assistant Commissiooers’ Hand-Loom Reports, 1839, p. 599.) 

s and about 250,000 hand-looms in Great Britain. 
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Weaving. we subjoin a section (all the above being in the nature of 
“~~ ground plans, so to speak) cut across the piece, so as to 


expose the ends of the warp and the whole course of the 
weft. Here the shoot Fig. 7. 

of weft passes over 
four yarns and under ° 
one. The next shoot will pass over the one and under the 
four. At the next stage of the process, the interlacing will 
shift one thread laterally, so as to produce the diagonal 
structure already described. We have already stated, that 
by increasing the number of colours, and varying the ar- 
rangement of the heddles, a considerable number of com- 
binations may be produced. That number may, of course, 
be increased by an increased number of heddles ; and the 
only check to this is the want of force possessed by a single 
weaver to work a large number, and the inconvenient man- 
ner in which they would crowd the space of an ordinary 
loom. To remedy these inconveniences, the draw-loom 
was formerly very generally resorted to, and it is now used 
to a very considerable extent in weaving carpets and 
figured damasks. 

A reference to the article on CarPeT-WEAVING, and to 
the plates belonging to it, will explain the general nature 
of the draw-loom ; but the harness part requires further 
explanation. The harness of the draw-loom is so arranged 
that no part of the warp is depressed,- but such of the 
threads as are to be above the weft are raised, and the 
shuttle is passed through.! 

Each cord of the harness of the draw-loom has a metallic 
eye or loop for the warp, called a snail, and the cord is kept 
stretched by a weight of lead. A frame C is placed hori- 
zontally over the loom, either perforated with holes or 
divided by wires, so as to form guide-holes or guide-pins to 
the cords of the harness. In practice the cords are very 
numerous and close to each other, as in the plates already 
referred to; but their operation will be best understood 
by exposing a small number, as in the annexed figure, 
which may be deemed an analysis of the gearing of the 
draw-loom. 


oy 


Fig. 8. 


The perpendicular cords A, called the simples, and termi- 
nating each in a handle called a bob, descend from the éail 
of the cords, each of which passes over a pulley at B, and 
is made fast to a piece of wood at D, called the table. If 
one of the handles or bobs A be pulled, it will depress the 
tail of one set of cords at a, and raise the set or system of 
cords dd d attached to it. In addition to this harness, the 
loom is geared in the ordinary way with heddles and their 
corresponding treadles, so that the weaver works as usual ; 
and all that the draw-loom does, is to raise a portion of the 


* Carpet-weaving is the only branch of manufacture in which we have seen the picker or fly-shuttle dispensed witb. 


warp out of the weaver’s way, and so marking a certain por. ¥ 
tion of the figure, so long as the portion of the warp included 
in each set of cords affected is kept above the wef, When ’ 
the figure requires a change, the cord previously held ca 
is permitted to regain its position, which it does by the 
combined operation of the warp yarns, and of the Weights 
ddd attached to the cords. Another set of threads i 
then raised, and the weaver again works in the ordinary 
way as long as necessary. 

But the draw-loom has of late years been to a consider. | 
able extent superseded by the Jacquard engine, so named 
from its inventor, a weaver of Lyon. _ It is not too much | 
to say, that this machine, simple in fact, though complicated 
in its appearance, has raised the silk manufactures of |] 
Spitalfields to their present state of excellence. Until the 
introduction of this machine,.the production of the super; 
figured silks depended wholly on the skill of the weaver, 
and that to a degree which few attained. The necesgi 
of extreme carefulness.and skill is now considerably dimi- 
nished; in other words, the production of the most costly 
fabrics is laid open to a larger number of operatives, 

The Jacquard engine may be attached to almost any 
loom, and is generally owned by the manufacturer, and js 
furnished to the weaver. with the warp. It is fixed to the 
top of the loom, in a direction perpendicular to the har. 
ness, the cords of which are attached to the lifting hooks 
aaaa. Every one of 
these lifting hooks is 
passed perpendicularly 
through an eye in a 
corresponding needle 
6666. These needles 
lie in rows in the frame 
ecee. Let it be re- 
membered that the fi- 
gure is a mere skeleton 
of the engine itself, as 
the holes and needles 
are extremely nume- 
rous, say eight rows of 
fifty each, forming as 
many leases in the warp. 
The horizontal needles 
protrude through the 
frame ce c at 6 6 b B, 
and are kept extended 
in their position by 
spiral springs e e e, 
placed in cavities at the opposite end of the frame ¢& 
By this arrangement the needles have a play in the direc- 
tion of the spring. They yield to pressure, and on i 
removal return to their former position. The needles have 
an elongated loop at the extremity nearest the sp 
spring ff, with a pin passing through it so as further 0 
limit the range of the needle. The following figure repr® 
sents one of these needles, with its eye-let, loop and pin, aM 


spring. 


Fig. 10. 


Immediately over the frame ¢ ¢, is a corresponding - 4 
g, having bars arranged across, that is, at right angles " 
the needles. There is one bar for every row? | i 
hooks. This frame, when the engine is in . it 
alternately lowered upon the frame ¢ ¢, and fee at 
bya strong lever attached to the treadle and move 
When the frame is lowered, the lifting bars, the ® 


In Mr Howard's 


carpet factory at Leeds, where many colours are used in the warps, the shuttles are thrown in the primitive manner. 


ia are seen at A A, make their way immediately under 
e arved ends of the lifting hooks, so as to raise them, or 
of them as are not prevented from being taken up, in 
» ganner presently to be described, when the frame is 
s;. Supposing all the wires to be taken up, the hooks 
| willlopear as at fig. 13; but that would take up the whole 


jhould be observed, that the lifting bars are shaped 
slunted knife-blades, having the broad part inclined 
} the perpendicular, so that in descending their lower 
oe steer clear of the curved head of the lifting hooks. 
; pwever they descend still farther, the flat parts of the 
press against the curved heads and force them against 
a yrings. The lifting bars, still continuing to descend, 
ligth get entirely below the curved head, when the 
springs cause the horizontal needles, and consequently 
sting hooks, to regain their position; and when the 
g, with its lifting bars, is again raised, the bars must 
warily raise the lifting hooks. 

order to prevent the taking up of the whole warp, it 
2 obvious that any pressure upon any number of the 
intal needles at 5 6 will force in the spiral springs, 
dihus remove the lifting hooks out of the reach of 
ting bars. In fig. 9, half of the hooks are so pressed 
(o produce a figure, therefore, all that is necessary is 
ve the power of regulating the order in which the 
ws bbb b are pressed forward upon the spiral springs ; 
dihis is effected by means of a square revolving bar, 
pierced with holes corresponding in number and posi- 


th the needle points 64; and a number of perforated 
doards, rg. 12, which pass over it in endless succession 
Ss revolutions, 
lis reader will now clearly comprehend the operation of 
rand the cards. If the bar be moved against the 
‘ ¢ ¢, the needle-ends 6 6 will pass into the holes, and 
" lifting hooks will remain within the influence of the 
ie bars; but if the cards, fig. 12, being partly perfo- 
V eiand partly whole, be placed over the perforated bar, 
bit be obvious that such of the needles as are prevented 
t ntering the holes of the bar, by the intervention of the 
"orated portions of the cards, will be pressed against 
rings, and the lifting hooks will be removed from the 
“ion of the lifting bars; while those needles which 
os] ms the perforated portions of the cards into the 
utp poe ing holes of the bar will be unaffected, and the 
ite hooks connected with them will be taken up. 
‘>the perforation of the cards is the means by which 
‘rness is raised, the absence of perforation determin- 
that part of the warp shall not be raised, it is ne- 
ly to have one card or slip for every shoot of welt, 
e whole pattern is described. The whole are loose- 
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= cards are exactly fitted to the bar by means of 
* 2 upon the latter, corresponding with larger 
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ing of the whole of which figure corresponds with the 
others, so as to enable the reader to trace each part of the 
machine. 

The mode of setting the Jacquard engine in operation is 
as follows: The bar, fig. 11, marked & in the section, the 
end only being there seen, is suspended in a frame m m by its 
axis /, which is swung so as to hang something like the lay or 
batten of the loom, and to move upon the side of the frame 
c, through which the needle-ends protrude, and to retire 
therefrom with an equable motion. It will be seen by fig. 11, 
that the bar has at one end four pillars x, 0, p, 73M, 0, and 
p.only being seen in fig. 11. Each of these pillars is 
seized in succession by the hook 7, by which means each 
revolution is divided into fourths. The equability and pre- 
cision of this movement is secured by the T-shaped bar, 
which is pressed uniformly on the uppermost pillars by the 
action of a spring. 

A careful inspection of figs. 9 and 13 will now, we hope, 
convey to the reader a clear conception of the manner in 
which the machine works. It will be seen that a roller u is 
attached to the frame g by acurved arm. This roller works 
in a hook-shaped bar v, and as the frame g is raised, the 
roller 2 ascends with it, and necessarily moves the frame m, 
to which it is attached, away from the frame ec, through 
which the needle-heads project. In like manner, when the 
frame g is lowered, the roller « descending with it, the 
frame m, with the bar 2, is permitted to approach the 
needle-heads 6 4. The section, fig. 13, shows the frame 
and bar in both positions. 

The revolution of the perforated bar is provided for by 
the operation of the catching hook r ; for when the bar is 
in its place against the needle-heads, the hook slips over 
the furthermost pillar, and there the bar would be firmly 
locked against the frame e, if it did not revolve on its axis; 
and it can only yield to the repelling operation of the 
roller «, by making a quarter revolution. It will be readily 
seen, that the revolution is the only means by which the 
pillar of the bar is extricated from the hook. 

The use of the under hook y is to reverse the operation. 
The hooks 7 and y are connected by a cord w 2, by which 
the former is thrown out of action, and the latter brought 
into operation. The movement of the card-slips is of 
course reversed; and the weaver is enabled to repair an 
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perforations 7 7 7 7 in the former. The studs will be seen Weaving. 
projecting from the section of the bar in fig. 13, the letter- —~y— 


Fig. 13. 
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Weaving. accident, such as the breaking of a warp-yarn, so as to avoid 
“~~ any break in the pattern. The lines marked A, A repre- 


sent the chain of perforated cards. 

There are many slight modifications of the Jacquard 
engine in use in this country, but in principle they all 
agree. Of late years, the operations of the loom and of the 
Jacquard engine have been made familiar to the public in 
consequence of the various galleries of practical science 
and art which have sprung up in London and other cities 
and.towns. Seen without explanation, however, this beau- 
tiful machine appears complicated and unintelligible; but 
with descriptive diagrams, its beauty and simplicity are 
readily appreciated. 

In figure-weaving, every thing depends on the proper ar- 
rangement of the warp-yarn. Whether the draw-loom or 
the Jacquard engine be employed, a single yarn misplaced 
must necessarily render the figure imperfect. The taking 
up of the proper warp-yarns, and drawing them through 
the appropriate eye or mail, is called drawing in or cording 
in. To facilitate the operation, the 
design or pattern is drawn upon Fig. 14. 
paper, divided into squares similar »--—- PesresE”, 
to the patterns sold in the shops | 
in all our large towns for German 
embroidery work. The annexed & 
diagram will explain the nature of (=: 
the design. a 

In cording in, two persons usually 
work together, one taking up the threads, and the other 
counting off the pattern. Thus, in the annexed figure, the 
direction given to the first arrangement of the warp-yarns 
could be, “ Take up one”—“ pass eight”—“ take up two” — 
“ pass eight”—“ take up two”—“ pass eight”—*“ take up 
one.” In this way he proceeds from shoot to shoot, until 
the draught is completed. It will be observed that the 
counting is facilitated by every ten spaces being divided by 
stronger lines. 

To punch the holes in the cards for the Jacquard en- 
gine, an ingenious machine is employed. It is a sort of 
counterpart of the engine itself, being provided with lift- 
ing cords, wires, and needles, so arranged, that by pulling 
the cords, the needle-heads are protruded. Answering to 
the revolving bar, and in front of the needle-heads, is a 
perforated iron plate, about two inches thick, provided 
with a set of moveable punches, which are driven forward 
by the protrusion of the needle-heads, and deposited in 
another perforated plate temporarily placed to receive 
them. 

In order to move the proper cords, and so deposit the 
proper punches destined to describe the pattern on the 
card, the operation of drawing in is performed on a frame 
provided with a number of vertical threads answering to 
the warp of the goods to be woven. These threads are 
taken up with a long needle by one man, another directing 
as before; and when completed, the proper threads are at- 
tached to the corresponding cords of the punching ma- 
chine, and the proper punches are deposited in the move- 
able plate. This being done, the blank card is placed against 
the face of the moveable plate, and against the cutting end of 
the punches. Both are then removed together, and placed 
upon another perforated plate, when the punches are driven 
through, and the card is cut at the requisite spot. Each 
card is numbered, so that there cannot be any mistake in 
attaching them together; and as every part of the punch- 


1 This was afterwards the case, as indicated by the advance which took place in weavers’ wages. In the Report of the As 73; 18! 
Loom Commissioners, already quoted, we find a weaver, named John Milner, stating his earnings as follows: 1800, 10s. i. : 
34s. 6d.; 1815, 31s. Gd. After this, the mumber of weavers increased rapidly. Men from the plough learned to weave; 
taught in great numbers; and by 1830, the wages of John Milner had declined to 21s.; in 1831 they were 18s. ; in 1835, 156. 


ing machine gauges with the corresponding part of they 


Jacquard engine, the precision throughout is perfect, 

space will not enable us to be more explicit, but w 
prehend the ample explanations we have given of th 

Jacquard engine will render the operation of punchin 
cards intelligible. _™ 

We have already described the perfection which the 

of automatic spinning has attained in this country ; ian 
must be obvious, that without the substitution of sili 
nical for manual power, these great inventions would ibe ; 
been comparatively inoperative. The idea of “re e 
mechanical power to weaving was promulgated by M.de 
Gennes, and is mentioned in the Philosophical Travaap. 
tions as early as 1768. In 1787, a rude loom, moved b 
mechanical power, was constructed by the Rey, Dr Cart 
wright, who took out a patent for it in August of that year 
The idea first obtained possession of his mind by conyers. 
ing with some gentlemen of Manchester, when it was oh. 
served, that on the expiration of Arkwright’s Patent, so 
many spinning-mills would be created, that a sufficient num. 
ber of weavers would not be found to weave the yam pro- 
duced". “ Then,” said Dr Cartwright, « Arkwright must 
set his wits to work to invent a weaving-mill.” This was pto- 
nounced impracticable ; but on his return home, Dr Cart- 


wright exerted his ingenuity, and produced his machine in _| 


1787. He was not sufficiently acquainted with the prin. 
ciples of mechanics; and after spending about L.40,000 
in a factory at Doncaster, he was compelled to abandon his 
design. 

In 1789, two years after the completion of Dr Catt. 
wright’s machine, Mr Austen entered a caveat at the pa- 
tent office for a patent, but he did not then prosecute it. 
However, in 1798, one of his power-looms was erected by 
Mr Monteith of Pollockshaws, near Glasgow; and it seems 
to have been successful. It was not until 1813, after ten 
years of laborious and expensive trial, that Horrocks of 
Stockport constructed a power-loom, which is the basis of 
Messrs Sharp and Roberts’s power-loom, the compact and 
efficient machine now in use. 

From the description of the ordinary loom which we have 
already given, and from what we have said of the motions 
to be produced and the method of producing them, the 
reader will have no difficulty in understanding the follow- 
ing diagram (fig. 15), exhibiting the front view of a power 
cloth-loom, such as is now used in the principal factories 
of Leeds. ow ap 

The frame-work A A A A is of cast iron, and is made of 
great strength, so as to support the heavy work which the 
cloth-loom has to undergo. . 

B is the breast-beam, against which the weaver stands, 
and over which the woven cloth passes in its way to ile 


cloth-beam C, around which it is wound as the work pro 


ceeds. The breast-beam is made smooth, the edges being 
rounded, so that the cloth meets with no impediment in ils 
progress round the cloth-beam. aA 
At the back of the loom is a corresponding ic 
for the warp; that is, there is a warp-beam parallel ¥! 
the breast-beam, and a roller parallel with the cloth-beam, 
so that the plane of the warp is kept in a horizontal position 
Its tension is preserved by a weight slung round the warp: 
roller, and acting in a direction contrary to the windin 
cloth-beam. The manner in which this operates W™ d 
seen by inspecting figure 16. . 
Tin anes of suspending the heddles is shewn by the le 
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1838, 12s. 6d. The high wages of 1814 were clearly the effect of the improvements in spinning; end it is well known in the 
districts, that the master-manufacturers had to seek weavers in all directions. 
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jaa. In the smaller looms, used for cotton or worst- 
ving, a single cord passing over a roller is found to be 
t; but in weaving broad cloths, which are set in spe 
velve quarters in width, to allow for shrinking in the 
and scouring, the length and weight of the gearing 
s double support. 
cranks, by which the lay or batten is put in motion, 
én in figure 18, are marked 6666. The reader will 
that it is only their lower portion that can be seen, 
hper part being concealed by the breast-beam. 
shuttle in the loom here represented is thrown by a 
ivhip-lever in the centre of the loom, moving alter- 
ito the right and left, instead of by two levers, one 
Mat each end of the loom. The sudden jerk neces- 
{ the sharp motion of this picking lever, which, be 
“rved, must imitate the sharp motion of the weaver’s 
and, is produced by the rollers dd affixed to the 
, Which, at every half turn of the said shaft, strike 
ihe rollers e e alternately, and draw the whip-lever ¢ to- 
hem by shortening the cords ff. The picking cord 
g thus alternately drawn to the right and the left, 
pithe shuttle along the shuttle-race 4, in a manner 
ich the reader must be familiar. 
mode of throwing the loom out of gear is that which 
e familiar to every one who has seen machinery of 
Md worked by a shaft and band. J is a split drum, 
| connected with the shaft, and m being unconnected 
; th. It follows, that when the band is brought over 
i m J, the shaft is necessarily set in motion, whereas 
tant it is cast off upon the loose drum m, the ma- 
is stopped. The band is cast off and the loom 
out of gear by means of the lever &, which, when 
to the right, moves the forked lever which holds 
thd ¢ in a lateral direction sufficiently to effect the 
re 16 is an end view of the loom; X being the 
eam, Y the roller, and Z the batten, the motion of 
's described by figure 18. 
‘x the description already given of the motions ne- 
ie the weaving of a piece of cloth, very little fur- 
planation is necessary to enable the reader to under- 
"ve Operations of the power-loom, and the manner in 
Motion is communicated, from its first source, to the 
i the shuttle, the batten, and the warp, all of which 
Sond with unerring regularity ; conducting the work 


| 


with a degree of precision which it would be wrong to say 
the hand cannot attain, but which certainly can only be 
achieved by the skilful few. 


Fig. 16. 


The motion of the heddles is produced by two eccen- 
tric wheels or tappets, acting upon two levers or treadles, 
furnished with friction- 
rollers. While the short Fig. 17. 
radius of one tappet is 
on one treadle, so as 
to permit the elevation 
of the corresponding 
heddle, the long radius 
of the other presses 
down the other treadle. 
Fig. 17 exhibitsone of = 
the tappet-wheels, the “©, 
short radius pressing ' 
upon its treadle, the dotted lines showing its position on its 
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Weber. half revolution, when the long radius is brought to operate in its middle position ; at the third quarter turn the 
“—~—” on the treadle. is again horizontal with the arm, a portion of de arm be 
The shuttle, as already stated, is thrown by means of the within the crank, and the batten being then at the eatest 
whip-lever, shown in front of the plate. To this is at- distance from the last shoot of the weft, that is, the woven 
tached the cord which moves the picker, similarly ar- portion of the cloth. It is scarcely necessary to wat | 
ranged to the fly-shuttle of the hand-loom. Some looms that the main, uppermost, or driving shaft E, is Bre | 
have two whip-levers instead of one, in which case they ed with the lower shaft D, to which the tappets and jerk. 
are placed at the ends of the loom instead of in the centre. rollers are fixed, by means of cogged wheels. The whee! | 
In either case the rollers are so placed that they act upon of the driving shaft being half the circumference of the 
the whip-levers at the pre- wheel of the lower shaft, the former makes two revolutions 
cise moment that the hed- Fig. 18. to one of the latter, or, in other words, the driving vie | 
dles have sufficiently shed _ communicates just half of its own velocity to the lower | 
the warp. If an inspection i wheel. Thus, in one revolution of the lower shaft, the , 
of figure 15 fail to make the |! warp is shed, and the shuttle thrown twice, while, to con. 
reader comprehend this, a i} plete two strokes of the batten, two revolutions of the 
consideration of the manner driving shaft in the same time are necessary. 
in which the several motions It must be obvious, that in consequence of the mathe. | | 
are connected, as presently matical accuracy, so to speak, of which machinery is i 
described, will remove the able, the precision of these movements is very great; and | 
difficulty. there seems no reason to doubt that the power-loom will | 
Thestroke of the batten or ultimately supersede the less perfect tool. It has been | 
lay is produced by a crank a thought that the power-loom is not adapted to the wear. | 
(fig. 18) in the main or driv- ; ing of figured goods. To that branch of weaving it cer. | 
ing shaft, which elongates the ' tainly has not yet been extensively applied ; but the in. | 
! genious Mr Roberts has obtained a patent for certain m. | 
! chinery to be placed over the loom, and calculated b 
r w 
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last shoot of the weft. The 
dotted lines show its altera- 
tions of position. At the 
first quarter turn of the 


arm 6, and moves the bat- 
ten ce forward against the 
produce effects similar to the Jacquard engine, and we 
have no doubt that in time all the difficulties will be over. | 
“ a) 
t must likewise be obvious, that unless the improve. | 
crank, it is brought to a ments in weaving correspond precisely with those which | 
position horizontal with the we have already described in the article Spinnine, some 
arm 6; at the next quarter portion of the ingenuity expended in the latter branchof | 
turn, the crank is again perpendicular, and the batten is manufacture must be of no avail. (DL) | 


WEB, a sort of tissue or texture formed of threads in- and Wine); besides a mass, sonatas, and variations for 
terwoven with each other ; some of which are extended in pianoforte, violin trios, songs, &c. ell of which he after | 
length, and called the warp ; others are drawn across, and wards destroyed. His next opera, Das Waldmadden || 
called the weft or woof. (the Wood Girl), was performed in November 1800, : 

WEBER, Cart Maria Von, was born at Eutin, in met with more success at Vienna and St Petersburg t 
Holstein, on the 18th? of December 1786. His father, a he himself was pleased with afterwards, when his judgm 
lover of music and a skilful violinist, not only had him care- had become more matured. In 1801 he compo: 
fully educated, but encouraged his musical pursuits, as well Salzburg his opera, Peter Schmoll und seine Na 
as his fondness for painting, in which last art it appears that (Peter Schmoll and his Neighbours), which was perfor i 
he made considerable progress. The retired habits of his at Augsburg, but with indifferent success. In 1802 he ‘| 
family threw him early upon his own resources for amuse- went on a musical tour with his father to Leipzig, Ham | 
ment, and his passion for music speedily became predomi- burg, and Holstein, and during this time studied a number | 
nant, and exclusive of all other occupations. As his father of theoretical works, from which, it seems, he derived li si || 
often changed his place of residence, Weber’s music- benefit. Dissatisfied with these, he endeavoured to form | 
teachers were likewise often changed; and with this disad- system of his own, and to apply it to an analysis —<f| 
vantage, that as they did not agree in their methods and opi- works of the old composers. In this he succeeded to ms | 
nions, what one of them had taught, his successor untaught. own satisfaction. The next important step in his caret} 
This forced Weber to reflect, and to become his own in- was his visit to Vienna, where he became acquainted ie | 
structor. In 1796-7 he received valuable lessons in piano- several eminent musicians, among others Haydn and Hi | 
forte playing from Hauschkel of Hildburghausen. He was ler, under the latter of whom he studied hard for | 
next placed under the care of Michael Haydn at Salzburg two years, enriching his mind and developing his powers 
for composition, but made little progress under that mas- by a close examination of various masterpieces of compo } 
ter, who was then very old. In 1798 his first work of six sition. Meyerbeer, Gansbacher, and G. Weber, Hit | 
Fughetti was published at Salzburg, and was well received. this time his fellow-pupils under Vogler. During Ui aL 
Weber then proceeded to Munich, where Valesi became studies he only published some variations and a Pale’ a 
his master in singing, and Kalcher in composition. From arrangement of Vogler’s opera of Samori. pe | , 
Kalcher he acquired much knowledge of the art of counter- to Breslau as music-director, he availed himself of a ek | 
point, which laid a solid foundation for his future studies. position to obtain a knowledge of choral and of ; oe | ; 
While under Kalcher’s tuition, he composed his first opera, effects. At Breslau he composed the greater part ath i 
Die Macht der Liebe und des Weins (the Power of Love opera of Riibezahl (Number Nip). In 1806 he ws ~ | 


—— | 
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1 Reports of the Assistant Hand-Loom Commissioners. Essays on the Art of Weaving, by Duncan, 1808. ‘The Cotton Manufacture 
Great Britain, by Dr Andrew Ure. The Repertory of Arts and Manufactures. 
2 According to Weber’s own account, he was born on the 18th; according to another account, on the 16th of December. 
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tq by Prince Eugene of Wiirtemberg to his court at 
ayruhe in Silesia, and there composed two symphonies, 
ng concertos, and other pieces. War having driven him 
ofthis asylum, he resolved to abandon his public career 
jaore favoured by circumstances; and he resided for 
my time in private tranquillity in the house of Duke 
os of Wirtemberg. ‘Therc he composed his opera of 
lina, on the basis of his Die Waldmddchen, and also 
@: apiece named Der erste Ton (the First Tone), be- 
Jésome overtures, choral pieces, and pianoforte works. 
#10 he again set out on a professional tour through 
gany, and from this time devoted himself entirely to 
;;t- At Frankfort, Munich, Berlin, Vienna, &c. he and 
orks were most favourably received. His opera of 
yiHassan was composed at Darmstadt in the same year. 
teen 1813 and 1816, he was opera-director at Prague ; 
triving up that post in 1816, he ceased from his musi- 
scupations for a time, contenting himself with visiting 
i places, and quietly waiting till he should be called 
and greater exertions. At Prague he produced his 
ated cantata, Kampf und Sieg (Battle and Victory). 
leclined various liberal offers that were made to him, 
tjhe was induced to accept an invitation to form a 
.. opera at Dresden. ‘There he composed his opera, 
o\ Freyschtitz, which was first performed at Berlin in 
4 with extraordinary applause. At Dresden he pro- 
cil in 1822 a drama called Preciosa, which was most 
yirably received. His opera of F’uryanthe was also 
iosed at Dresden, but first brought out under his di- 
yn at Vienna in 1823, where, as hc himself says, “ it 
steceived with indescribable enthusiasm.” At Berlin 
sjuryanthe was rather coldly received, and was there 
blamed by some musical critics L’Zinnuyante. It has 
dsaid that the Libretto of this opera was so confused 
dill-constructed, as to overpower the beauty of the 
uy. A three-act comic opera, Die drei Pinto (the 
hie Pintos), which Weber had begun at Dresden, re- 
itd unfinished, and was bequeathed by its author to 
sliiend Meyerbeer, with a request that he would com- 
yit. In 1822 Weber suffered from pulmonary illness, 
“till more severely in 1825. He appears, from some 
#ssions in his letters, to have anticipated a premature 
%; and, unhappily, his prognostics were too speedily 
pd. In 1824 he began his opera of Oberon for 
nion, which he appears to have finished about the end 
25 or the beginning of 1826. At the end of February 
he set out for London, where he made his first ap- 
mince on the 8th of March at Covent Garden, as con- 
Kir of a selection from Der F’reyschiitz, and was received 


: most enthusiastic manner. At this time his counte- 


' betrayed the deep impress of mortal disease. On the 
tof April 1826 his opera of Oberon, or the Elf-king’s 
was performed at Covent Garden Theatre, and con- 
by Weber himself, who was again greeted with the 
kkest testimonies of public favour. We now approach 
iclancholy close of this eminent artist’s career. On 
bth May his benefit concert took place in the Argyll 
Mas, but was very thinly attended. On this occasion, 

y illness and mental vexation so affected him that he 
arcly able to go through his duties as conductor. 
tthe performance he sunk upon a sofa in an alarming 
tof exhaustion. Ten days afterwards, at seven o’clock 
> morning of the 5th of June, he was found dead in 
bd at Sir George Smart’s housc, whcre he had resided 
; he time of his arrival in London. On opening the 

the same afternoon, the three physicians and the sur- 
in attendance found the larynx and the lungs so 
ted as sufficiently to indicate the cause of his death. 
fr left a widow and two children. Unhappily he had 
‘ative near him to close his eyes. His remains were 
‘ie in the vaults of the Catholic chapel, Moorfields. 
L. XXL. 
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While writing this article, we observe that the Olden- Weber. 
burg government has ordered a bronze statue of Weber to =~—“ 


be erected in Eutin; and also, that his works shall be en- 
graved on copper, and the plates preserved in the ducal 
library. Impressions arc to be sent as presents only to the 
different sovereigns of Europe. The artists of the King’s 
Chapel at Dresden have, it is said, raised a subscription 
for removing Weber’s body from London, to a tomb which 
they propose to erect for it in the public cemetery of that 
city. 

Weber was an excellent pianist, but does not seem to 
have pushed himself forward in that capacity. He expres- 
sed himself most vehemently against all those who com- 
posed music by the aid of any instrument. He is described 
as aman of small stature, very thin, with an intelligent 
countenance ; sensible, well informed, and very unobtru- 
sive. His temper secms to have been amiable, and we do 
not find any traces of its being seriously ruffled, except on 
the occasion of Castil Blaze’s piracy of the Freyschiitz for 
the Odéon at Paris. Then indeed he wrote two very 
sharp letters to Blaze, dated 15th December 1825, and 
4th January 1826, but without obtaining answer or re- 
dress. A number of interesting particulars regarding him 
is to be found in some his own letters and other papers, 
published under the title of Hinterlassene Schriften von 
Carl Maria von Weber (Posthumous Writings of C. M. 
von Weber), in 2 vols. 8vo, 1828. Among these are, his 
Autobiography, and “ The Life of a Composer.” 

We have already mentioned his principal works, and 
their very favourable reception. It has been said that, in 
his Freyschiitz and other operas, he borrowed largely 
from old popular German airs, and that he has no great 
claims to originality. If he adopted much from others, the 
children of his adoption were at least splendidly clothed and 
richly entertained. Still there is much of originality and 
beauty in Weber’s works, though it may be granted that he 
more frequently depends upon bold effects of harmony and 
modulation than upon melodic invention and expression. 
The example of Mozart, extended by Beethoven, Rossini, 
and Weber, led to that system of unlimited modulation 
which has now become more familiarized to the musical 
public, though not yet relishcd except by the initiated. 
The whole history of music shows that the public ear is 
only gradually trained to innovations in harmony and mo- 
dulation ; and even at this day, some of the most elabo- 
rate works of Sebastian Bach, and his son Emanuei, are 
caviare to the multitude, from their extreme abstruse- 
ness. 

Beethoven’s magnificent opera of Fidelio, produced in 
1805, gave a new impulse and direction to the German 
opera. The powerful influence of this great work is very 
perceptible in the operas of Weber and other German 
composers within the last thirty-five years. So is the influ- 
ence of Beethoven’s pianoforte music upon that of Weber 
and others. Although Weber cannot be compared with 
Beethoven for original and powerful genius, fertility and 
sublimity of invention, still he must be considered as a great 
master, possessed of much dramatic talent, great know- 
ledge of his art and of orchestral effcct, and a high de- 
grce of brilliancy and gracefulness in composition. His 
faults are, occasional dry and harsh construction, want 
of unity in mclody and of determinate rhythm, and the 
occurrence of what are technically termed strangled mo- 
dulations. Indeed, violent contrasts in harmony and mo- 
dulation; fragmentary snatches of melody, often hard and 
dry, without leading and sustained subjects; the abuse 
of chromatic passages; vague and disjointed rhythm ; are 
the faulty characteristics of too many composcrs of the mo- 
dern German school when carrying license to extremes. 
This style may be called the transcendental dithyrambic 
of music; wild, disorderly, heterogeneous, anti-rhythmi- 
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Weber however redeems his occasional faults by 
His printed works are nume- 
rous. Besides the operas mentioned above, they consist 
of concertos, concertinos, pots-pourris, for the pianoforte, 
the clarinet, the oboe, the bassoon, and the violoncello; 
sonatas, variations, polonaises, &c.; symphonies and over- 
tures, among which last the overture Der Beherrscher der 
Geister (the Ruler of the Spirits) is remarkably charac- 
teristic of Weber’s peculiar style. Many of his songs pub- 
lished in collections are trifling; but his four-part songs, 
with pianoforte accompaniment, named Leyer und Schwerdt 
(Lyre and Sword), words by Korner, are excellent. A 
posthumous work of Weber's, a Stabat Mater for two 
soprano voices and one alto, was in 1826 intrusted by 
his widow to the music-director Rungenhagen of Berlin 
for publication. In his autobiography, he says that the 
following words may with justice be inscribed upon his 
tombstone: ‘ Here lies one who meant honestly, and wish- 
ed to act uprightly, both towards his art and towards his 
fellow-men.” (&"'P."¢.) 

WEBSTER, Atexanper, D. D. was the son of James 
Webster, minister of the Tolbooth Church in Edinburgh, 
and was born in that city about the year 1707. He was 
only thirteen years of age at the death of his father, and of 
course could derive little from parental instruction or ex- 
ample. He studied, at the university of Edinburgh, the 
several branches of learning with great approbation, parti- 
cularly those connected with the mathematics, for which he 
discovered an early predilection. He afterwards attended 
the lectures of the professor of divinity; and in the year 
1733 he was ordained minister of the parish of Culross, and 
in June 1737 he was admitted as one of the ministers of 
the Tolbooth Church of Edinburgh. His eloquence was 
noble and manly, his piety conspicuous, and the discharge 
of his pastoral duties faithful and laborious. To these 
qualities he added an enlightened zeal for the external in- 
terests of the church, a jealousy of corruption, a hatred of 
false politics and tyrannical measures, which sometimes ex- 
posed him to calumny from the guilty, but secured him 
the esteem of all who could value independence of soul and 
integrity of heart. 

The prosperity of fortune which placed Mr Webster in 
the church of his father, and restored him to the polished 
society of his native city, was not confined to these favours. 
Eleven days after his settlement in Edinburgh, he obtained 
the hand of Mary Erskine, a young lady of considerable 
fortune, and nearly related to the noble family of Dun- 
donald. The genius of Mr Webster now began to unfold 
itself. Family connections extended his acquaintance with 
the nobility. Edinburgh then possessed a number of men, 
both in civil and ecclesiastical stations, who have saved or 
adorned their country. With these he was soon to co- 
operate in defending the Protestant interests from the arms 
and artifices of rebellion. 

In the year 1733, five or six ministers seceded from the 
church ; and being anxious to draw away as many as pos- 
sible from the communion which they had renounced, they 
invited down to Scotland, in 1741, George Whitefield, a 
young preacher of great piety and extraordinary pulpit 
talents. On his way to Dunfermline, he was met and en- 
tertained at Edinburgh by Mr Webster and some of his 
brethren. From them he learned the state of church-parties 
in Scotland ; and though he kept his promise of preaching 
first in Fife, he declined connecting himsclf with any par- 
ticular sect. Disappointed of his influence and assistance, 
the Seceders ascribed the effects of his preaching to sor- 
cery and the devil, while Webster, in a pamphlet which 
he published on the occasion, attributed them to the in- 
fluence of the Holy Spirit, an opinion regarded by the Se- 
ceders as unspeakable wickedness. 

In the year 1745, Webster remained in the city when 
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it was taken by the rebels, and employed his 
popularity and vigorous eloquence in retaining the mind. | 
of the people in the interests of the house of ie 3 
His exertions in this were not overlooked by most of the | 
spirited gentlemen who acted in quelling the rebel; ¢ 
He became an intimate friend of Duncan Forbes of re 

: ul. 
loden, Lord Milton, and others. He preserved to the latest 
period of his career that activity both of mind and bod 
which distinguished him in the prime of life, obtainin at 
last his frequent wish and prayer, an easy and peacefl 
death, after a very short indisposition, on the 25th of Sian: 
ary 1784. 

Dr Webster’s character as a minister was popular in the 
extreme. To the poor he wasa father and a friend, aliberal 
patron to poor students. In his person he was tall, and of, _ 
thin and meagre habit. His features were strongly marked 
and the conformity of the whole indicated genius and he 
dependence. To him the widows of the clergy are indeby. 
ed for the establishment of the celebrated scheme, secur. 
ing them in an annuity proportioned to certain rates of 
payment ; the plan of which he matured in his own mind | 
soon after he was appointed a minister of the Tolbooth 
Church. The success of the scheme has been complete, 

WEDGE, one of the mechanical powers. See Mz. 
CHANICS. 

Wence Island, on the south coast of New Holland, at ; 
the mouth of Spencer’s Gulf, the largest of the group call- i 
ed by Captain Flinders Gambier’s Isles. Long. 136, 29, | 
E. Lat. 35. 11. S. | 

WEDMORE, a town and parish of the county of §o- | 
mersct, in the hundred of Bempstone, 126 miles fromLon- 
don and five from Axbridge. It had formerly a market, 
which has of late years ceased to be attended. Thepo | 
pulation of the parish amounted in 1821 to 3097, and in 
1831 to 3557. 

WEDNESBURY, a town of the county of Stafford, in 
the hundred of Offlow, 124 miles from London and seven 
from Birmingham. It is’a place of black and gloomy ap- — 
pearance, inhabited chiefly by persons employed in the ex- 
tensive and valuable coal-mines in its vicinity, or in some i 
branches of the iron manufacture. The parish churchisa || 
fine ancient Gothic structure. A new church has been |] * 
built of late years, and there are many chapels for several | 
sects of dissenters. The town has a good marketon Wet- — 
nesday. The population amounted in 1821 to 6471, and | 
in 1831 to 8437. om 

WEDNESDAY, the fourth day of the week, so called | 
from a Saxon idol named Woden, supposed to be Mars | 
worshipped on this day. a 

Ash- Wepwespay, the first day of Lent, so called from | 
the custom observed in the ancient Christian church, of | 
penitents expressing their humiliation at this time byap | 
pearing in sackcloth and ashes. alk 

WEEK, in chronology, a division of time comprising 
seven days. See CHRONOLOGY. | 

Passion- Werex, or the Holy Week, is the last week in |] 
Lent. 

WEERE, a small district of Hindustan, province of Cash 
mere, extending along the south side of the Jhylum, here | 
about eighty yards across. ee 

WEIGHING MACHINES. _ In this our concluding 
article on weighing instruments, we intend to supply such 
particulars as have not already been treated of under He 
heads of BataNce and Mecuanics. In doing so, wept 
pose, in the first instance, to sketch shortly, and possibly #! | 
some novelty, the early history of the invention, whi 
claims attention from the high antiquity it holds among if 
mechanical arts ; and then to furnish descriptive notices 
several balances, some of them of recent date, and not 
scribed, it is believed, or at least collectively 82, ™ ~ 
previous work. 


Universal 


| 
[ 
| 


| 
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he most ancient instrument used for ascertaining weight, 
the one from which the others were derived, was proba- 
)jzhe common-or equal-armed balance. It may have bcen 
snted much about the same period as the yoke or swing- 
¢ employed to attach two beasts of burden to a common 
9,. Both inventions were nearly allied in construction ; 
their approximation in the nature of the object to be 
feted by their instrumentality, leaves little doubt that 
hjone originated the idea of the other. In their first rude 
ojtation, they seem to have been indiscriminately used, 
for weighing and cquably dividing the labour of draft. 
al the Greek words Zuyi¢ and Zuyiy, and their 
n derivative ywugum, were cmployed to signify either 
ijbalance or yoke. In the Hebrew, the word used in 
oldest books of Scripture to denote the balance, is one 
ich is descriptive of the instrument itself, by having re- 
ce, through related words, to weighing and the ascer- 
amment of weight; while the word for yoke, without hav- 
idescriptive reference to any instrument, signifies litc- 
a upon; seemingly in allusion to an already known 
rivance being laid as a yoke, over or upon the necks 
e two draft cattle; a cnstom which still prevails in 
hi east, as it anciently did in all countries. From the 
HiOBy furnished by the double application of the Greck 
Latin terms, it may be concluded, that the beam 
he balance was the instrument thus apparently refer- 
eito, and that it was therefore the earlier invention of 
two. 
‘hat the balance was the first of strictly mechanical con- 
jnces, is not perhaps improbable. Its great antiquity is 
tisted by its bcing the only machine commemorated among 
twelve signs. The name bestowed by the Greeks and 
ans on this girdle of constellations was Cwdsaxds, zo- 
i a word having reference exclusively to living crea- 
| 
‘i 


1 


U 
ay 
s. The balance being an inanimate object, seems 
efore to have been long rejected by them, and its 
fe supplied by giving to Scorpio a double share of the 
wens; the twelve names being tlicn completed by ap- 
ing the word Chele, to denote that half of the sign into 
hh the two claws of the animal extended. The intro- 
tion of Libra, or the balance, does not seem to have 
fully sanctioned even in Virgil’s time; for although 
liwhere named by him, he describes its place as offering 
| ourable vacancy for the reception of Caesar among the 
obtellations; and poetically figures the scorpion’s claws 
<ilready contracting to make room for him.* The an- 
iat claims of the balance were however revived, and the 
e of Chele disappeared from the numbcr of the signs. 
fong other nations, the balance held its place in the zo- 
i} from the highest antiquity. Along with the other 
\s, it is sculptured on the most ancient monuments of 
tpt; but that this was not their birth-place, may be in- 
ed from the contrast between the figures of the signs 
those native and strangely fantastical devices with which 
} Egyptian monuments are otherwise so profusely cover- 
| The Abbé Pluche, arguing from another circumstance, 


eorgics, i. 32. 
Pluche, Histoire du Ciel, Paris, 1739, v. i. pp. 18-30. 
of the present work. 
In nine passages of our version of the Bible, 


Leo’s Gesenius, Cambridge, 1825, p. 386. ‘The argument Cin 


he chronology here followed is the common one, adopte‘ 
ement of the Old Testament, 1826, v. i. p. 28). Dr Andrew, 
and Dr Hales, in his Analysis, vol. i. p. 185, 2337 B. c. 
Among the Hebrews, as among the Greeks, the shekel, man 


» stones; probably the origin of the term stoneweight. 


| 


Archdeacon Woodhouse (on the Apocalypse, 1805, p. 144), in explaining som 
| fvyéy, gives priority to the yoke, rather incidentally perhaps than otherwise, 
tl 


i i ; i lar, the Eng : uch ; 
| Mien c ee a ~ satan of which Gesenius is here quoted) receives similar confirmation 


q . : : 5 gel 1 : 
i the Greek, in which the singulars Zuyés and @uydv were gee er ea 1 yp enapeg momen =i 
in his Scripture Chronology, 1822, p. 33, dates the time of Job 2215 years 


Precious articles were weighed. The Hebrew word for commercial 
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viz. the non-accordance of the seasons in Egypt with those Weighing 
which he considers the signs as marking, traces their in- Machines. 
vention to the plains of Shinar, and refers it to the near ~~" 
descendants of Noah.? The annexed 

figure represents an ancient and well- —F 

formed balance from Egyptian sculpture. \ 

For the sake of distinctness, however, it \ 

is here shown as off the equilibrium. A 

line and plummet hang from the beam, | 

to mark when a tongue, which points 

downward, reaches thc vertical position. 

Others, of a much ruder description, and without any con- 

trivance to indicate equilibrium, are given by Rosellini, from 

ancient Egyptian paintings. 

The steelyard has generally been regarded as of greater 
antiquity than the common balance; but in point of con- 
ception it is less simple, and likely therefore to have been 
of subsequent invention. The correctness of this infer- 
ence admits perhaps of being fully established. In Job 
and the Pentateuch, by much the oldest records extant, 
the Hebrew term employed to denote the balance is moz- 
naim, a word of plural, or, as pointed by the Masorites, 
dual import. The kind of balance intended by it can be no 
other therefore than the common onc; the dual word moz- 
naim evidently bearing reference to the two scales.* That 
it cannot mean the steelyard, appears to be clear, because 
in it only one scale was required, while in every respect it 
is destitute of any double member from which a dual name 
could have arisen. This view, which appears to be deci- 
sive, is confirmed by the definition given of the word by 
Gesenius, who explains it to mean the balance, properly a 
pair of scales? 

The common balance being therefore the one mention- 
ed in Job, is ascertained to have been in use 2130 years 
B. C. or 218 years after the deluge.6 How much earlier 
than this it may have been used, cannot safely be con- 
jectured. The knowledge of it probably came down, 
through Noah’s family, from antediluvian times ; for with- 
out some means of ascertaining weight, the ordinary trans- 
actions of every-day traffic could not in any age have. been 
carried on. 

From the preceding observations, it appears likely that 
any allusion to the steelyard in the Bible should be made 
by a noun possessing a strictly singular termination. The 
carliest use of such a word having reference to the subject, 
is in the time of Solomon, about 1014 years B. c. It oc- 
curs in Proverbs, xvi. 11, where the term pheles (explained 
by Gesenius, p. 643, to be a balance, equipoise, properly a 
steelyard) is followed by the word moznaim, already no- 
ticed. In the English version, this passage is translated 
a just weight? and balance, &c. A morc correct rendering 
would be, a just balance and scales ; first, because pheles 
has been preserved in the Arabic to the present day as 
meaning, not a weight, but a weighing instrument; and, 
secondly, because the word occurs again in Scripture, viz. 
Isaiah, xl. 12, where its sense is fixed by the immediate 
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e peculiar views in regard to the translation of the Greek 
since the question of date does not affect his argument. 


A short memoir of this author will be found in its proper place in a former vo- 


moznaim is translated in the plural balonces, and in seven passages balance. Were the term 


lish would express the original with much fidelity. 


d to denote the yoke, and their plurals the balance. 


eh, and talent, were names of particular weights, by which their money and 
dl 


or general weight was chen, literally a stone, and ebenim, in the 
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In this passage, as in the former instance, the 


Machines. word pheles precedes moznaim, both words being brought 


together, and occurring in a parallelism. The passage re- 
ferred to is rendered in our version, “ who hath weighed the 
mountains in scales, and the hills in a balance.” The word 
here rendered scales in the plural, is the singular noun 
pheles ; while that rendered balance, is the dual word moz- 
naim. The English therefore would better accord with 
the original, were the terms in the translation reversed in 
order, and read thus: “ who hath weighed the mountains in 
a balance, and the hills in scales.” 

Whether pheles, however, means properly a steelyard, 
as Gesenius defines it, may be doubted. The reason for 
supposing it docs, seems apparently to rest on the circum- 
stance that kapheles in the Arabic (most probably a cor- 
ruption of hapheles, the definite form of the Hebrew 
word) is the name of the Arabian weighing instrument of 
the present day ; and because it now is a steelyard, and 
is known to have been in long and almost exclusive use in 
Arabia, and indced in all Asia, that therefore the related 
or parent word phe/es must denote the steelyard. But this 
rests on the assumption that the common balance had never 
been known to the Arabians. Job, however, who is shewn 
to have been an Idumezan Arab, and to have resided in 
the north of Arabia,' does not use pheles, but moznaim,* to 
express the balance; a word which, as already shewn, de- 
notes the common or equal-armed one, and at that period 
of course undoubtedly used in Arabia. 

Perhaps both words may therefore be regarded as synony- 
mous terms for the common balance; the one descriptive of 
it by reference to its beam or balance-rod, and the other by 
reference to its pair of scales. This view receives further 
confirmation from the circumstance that there is one He- 
brew word in the Bible which may be shewn to refer with 
some distinctness to the steelyard. Isaiah, in a passage 
subsequent to that above quoted, when describing the con- 
struction of idol images, says, “ they (the Babylonians) 
weigh silver in the balance,” &c. (chap. xlvi. 6); and here 
makes use of the Hebrew word kaneh to denote the kind of 
balance meant. Gesenius, p. 699, explains this word to be 
a cane, or measuring reed, or scale for measure ; a beam or 
lever of a balance, or balance itself. ‘She word has thus 
evident reference to a graduated staff or beam,? and pro- 
bably therefore when used, as in the present instance, to 
express a weighing instrument, denotes rather the gra- 
duated steelyard, of which it is thus descriptive, than an 
ordinary balance or pair of scales. As it is not used to 
express a weighing instrument in any other passage of the 
Bible, and as Isaiah is here giving a minutely graphic pic- 
ture of the process observed by the Babylonians in the ma- 
nufacture and correct adjustment of the weight of their 
gods, it is probable that the instrument named was an east- 
ern invention, constructed in all likelihood of the sugar or 
“ sweet cane,” a sense in which the word kaneh is also 
used.* These remarks appear to receive some illustration 
from the fact, that in China and the East Indies a small 
steelyard (described in our article Batance, p. 306) is 
employed to weigh precious metals, gems, &c.; and to 
this day is made of wood or ivory, and not improbably also 
of cane, a substance which, from its combined lightness 
and strength, is well suited for the purpose. 

This is probably the first mention of the steelyard on re- 
cord, viz. in Isaiah’s time, or about 780 years B. c. ; at which 
period it thus appears to have been in use among the Baby- 
lonians. It seems to have superseded the common balance 
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in Asia; and, through the Romans, to have come into ey. 
tensive use in Europe. The annexed figure Be 
is a representation of one made in the first 
century, and not long since recovered from 
the ruins of Pompeii, which town, with 
many of its inhabitants and their utensils, 
lay buried, for nearly eighteen centuries, 
in the shower of volcanic matter thrown out 
by Vesuvius, a. p. 79. Like some of our 
steelyards, this ancient one is provided 
with two different centres of suspension. It wants how. | 
ever the knife-edged bearers now universally used, Inthe | 
progress of invention, the modifications of the steelyard | 
have become numerous in the form of compound ma. | 
chines; but these are of comparatively modern date, and 
do not require successive detail. Descriptions of the most 

useful varieties of the balance will be found here, and 
under our previous articles on the subject; and asitisin. 
tended to embrace the present opportunity of Classifying 
their different kinds under distinct heads, references to those. | 
already described will be introduced in their proper place, 


I. Balances acting as Levers round one or more Fulera, and 


requiring experimental Adjustment when used to ascertain | 


the Weight of a Substance. 

To this class belong the Common, the Roman, the Chi- 
nese or Indian, the Danish or Swedish, already described | 
under Batance and Mgcuanics, pp. 358 and 370; and | 
Magellan’s, Mr Bate’s, and Dr Black’s, under Mzcuanics, 
pp. 371 and 456. - 

This is a compound steelyard, and is used for ascer- Tun 
taining the weight of loaded carts. The apparatus, oftti 
which a ground-plan is here given, is arranged in a box™ 


ABCD, which is about twelve inches deep, and is suff. | L. 


ciently sunk in the ground to place , 

the highest part of the completed ma- [> 
chine on a level with the line of road. |} 
A fixed wooden bridge, by which the 
horse may pass across the machine, is 
laid over the middle part of the box. 
At each side of this bridge is a me- 
tal wheel-track. On these the cart is 
rested by its two wheels and a prop- |: 
staff. The tracks are fixed to and & 
borne up by a platform (or skeleton 
frame) placed below the wooden bridge, but above the 
works. The 
of which are formed into small hemispherical cavities. 
These cavities rest at E, F, G, H, on pointed studs about 
an inch long. The two studs at E and F are fixed on the 
crooked lever AKB, with their points upward, and the 
two at G and H are similarly fixed on the companion-lever 
DIC. Sharpened studs, also about an inch long, project 
downward from the four extremities of the crooked levers 
The points of these studs rest in small hemispherical cav- 
ties, formed at the upper ends of blocks which are fixed 3 
bearers for them in each corner of the box. The shott 
parts of the crooked levers parallel to OL, and near the 
middle of the box, have thcir under edges sharpened, and 
rest on the angle of a sustaining fulcrum IK, which pass® 
through, and is fixed to the lever OM. This lever is al 
crossed at L by the fulcrum which forms the common 
centre of movement for the whole machine. The angle 
the fulcrum points downward, and rests, as in the ordinary 


* Horne’s Critical Study of the Scriptures, 1825, v. iv. pp. 74, 75 
3 In this sense it occurs in many passages. Thus, Ezekiel, xl. 3-5: 


man’s hand a measuring reed of six cubits long ; so he measured the breadth of the building,” &c. Fy 
* Thus, in Jeremiah, vi. 20: ‘ To what purpose cometh there to me incense from Sheba, and the sweet cane from a far country j 


burnt-offerings are not acceptable, nor your sacrifices sweet unto me.” 


2 Job, vi. 2, and xx 
“ With a line of flax in his hand, and a measuring reed...and in 
our 
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platform has four short feet, the lower ends || 
| 
} 
| 


na} 
| 
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, on concave arcs, situated one on each side of the II. Self-adjusting Balances, which derive their Power of pro- Weighing 
OM. These arcs are formed on the upper end of a _—_ gressive Resistance JSrom Properties strictly mechanical. Machines. 
n¢, which rises from and is fixed to the bottom of the 
: The lever is again crossed at M, by a fulcrum hav- Under this head we place Ludlam’s balance, introduced 
'/inp is angle pointing upward ; and from this angle a re- about 1760, and an improved modification of it, named the 
: g scale for the weights is hung by a shears or double bent lever. Ludlam’s is described under Mecnanics, 
In cases where it is wished that the machine when _p. 371, and the bent lever under the article BALANCE. 
ed should preserve equilibrium, the lever OM is pro- This balance, by Mr Brady of London, is provided with Brady’s 
aad to the left, and loaded at that end, to the extent different points of suspension for the scale, and is a mo- domestic 
ywite to balance the weight of the levers. dification of the bent lever one. In the upper end of its balance. 
jside view of BK, one of the limbs of the crooked lever lever are three cavities, at different 
‘ is here given, in the direction of the diagonal BD. distances from the centre of move- 
jlever, as shewn in the figure, is kneed to an extent ment, from any of which the scale 
fient to admit of the an- ,. ve may be hung. For each cavity 
: AG FH) em : 

points of the fulcra be- jizz, ew. there is a separately graduated arc. 
aced in the same hori- | : The three arcs are placed one above 
line. The other limb ~ % 1 another, and move through an open- 
sof the same shape. The form of the entire lever ing in the bar or shears which car- 
is thus easily understood. Its companion lever DIC ries the receiving scale, the edge of 
he same construction. The limbs of the levers are the bar serving the purpose of a 
More so shaped that the fourteen sharp bearing parts pointcr. When the scale is hung 
4 the fulera are situated, during equilibrium, in one ho- from the cavity next the upper end 
plane. These bearing parts, and the parts they of the lever, the beam becomes ho- 
magainst, are all formed of polished stcel. rizontal, cach ounce, as far as two 
now EA be supposed a tenth part of the length of EK, pounds, being indicated on the upmost arc. When hung 
100 pounds placed on the platform, or on the wheel- from the middle cavity, each alternate ounce, as far as 
s, and pressing therefore on the studs E, F, G, H, eleven pounds, is indicated on the middle arc; and when 
e sustained by ten pounds of an upward pressure at hung from the remaining cavity, each quarter pound, as far 
And if, again, OL be a tenth part of LM, the ten as thirty pounds, is indicated on the lowest arc. In point 
ds of upward pressure will be given by one pound of principle it differs from the bent lever thus far, that the 
in the receiving scale at M. ‘hese proportions are acting mass of the counterpoise is altered (for the most 
ed, for easy arithmetical illustration; but inthe prac- part increased) by the accumulating weight of the gra- 
dconstruction of the machine, the distance between the duated arcs and their strengthening stays as they pass the 
ig points at E, A, and at O, L, is made to bear a vertical line from the centre. 
er ratio to the distance between the resting points at © The balance by Mr Dampier of Ware is in this respect Dampier’s 
j,and at L, M, than has here been supposed. Instead the reverse of Mr Brady’s. Here a circular disc or wheel patent geo- 
ting a receiving scale, the lever OM may be prolonged is employed, which, as it turns on its centre, is balanced in po 
Je right, and graduated as a stcelyard. And in ma- any position, and therefore neither adds to nor diminishes °*'*"°° 
its where an upward instead of a downward pressure is the acting mass of the counterpoise, which is hinged on a 


= le 
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; at M, the lever OM is prolonged to the left, and the round stud placed in the rim of the disc. The scale is simi- 

| m L and its resting-block removed to N. larly attached to the rim of the disc, a little more than a 

Tachines consisting of variously modified systems of quarter circumference intervening between the two studs. 

HS have been used for a considerable period. The onc The pointer is formed in the suspending frame or stand 

ie described is that generally employed. The arrange- which supports the axis, and the graduations are marked on 

‘ of the levers is well conceived, and exactly suited for the upper part of the circle. This construction is a modi- 

purpose to which the machine is now chiefly applied. fication both of the bent lever and Ludlam’s balance, and, 

t contrivance and employment is said to have been in cases where the weights to be examined are of small 
eighing the riders of race-horses. amount, is preferable to the former. 

he beam of this balance consists of two rods, at some The foregoing self-adjusting balances are placed to- 

ince apart, but united so as to move together. The gether, as being nearly allied, and having a similar extent 

is are supported above this rectangular beam ; the ris- of movement, viz. something short of a quadrant. 

“ind sinking of the frames in which they rest, and by In this balance (manufactured by Messrs Milne, Edin- Lothian’s 

hh they bear on the knife-edges at each extremity of burgh), the opposing arms are formed of grooved eccentric, eet 

beam, being regulated by a parallel movement, the or spiral curves. These are acted on by the cords or flat ens 

(s of which are placed in the stand of the balance. It chains which suspend the counterpoise 

Nderstood to have becn of French invention, and is a and rcceiving scale, and are thus caused 

Nenient form of machine; but the bearings, which are to move round on their common axis, 

ierous, and liable to be somewhat displaced, give rise to which is placed in the pole of the curves. 

Widerable friction, and occasionally to slight derange- In the annexed figure the dial is sup- 

t's of the leverage. Some improvements on it in these posed to be transparent, and being fixed 

sects were patented by Mr Poupard in front to the curved balance, moves 

| ondon. In his machine there are along with it. The pointer is station- 

“however three parallel knife-edge ary, and is fastened to the shears or 

“ings, three circular ones, and other fork which suspends the balance, and 

’ es of friction, which, from the con- indicates on the dial as it passes round. 

ttion necessary for the proper ascent By the changes of leverage which ora 

‘descent of the scales, cannot be cur in the course of revolution, the 

"led. The working parts of the machine are mostly counterpoise eres a —e - 

#1 up to protect from dust. In the annexed figure, to a greaters while As ded. 2 ves P : 

of these casings are omitted, that the representation portion as it becomes loaded, contracts ; a af 

b be properly intelligible. thronghout from a greater leverage to a less. his gener 
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principle of combined changes of leverage affords a favour- 
able means of employing an unchanging weight to balance 
others, both greater and less than itself; and at the same 
time admits of the parts necessary to produce powerful and 
sustained resistance being practically formed within con- 
venient compass. The self-adjusting power thus generally 
obtained is regulated in the rate of its increase by.a defi- 
nite construction of the curves, which are formed to cause 
equable as well as progressive resistance, by which means 
the balance is moved through equal angles by equal weights. 
The graduated scale extends to three quadrants, more or 
less. The chief advantage of the balance is, that it com- 
bines this lengthened primary movement with equable gra- 
duation and unyielding mechanical construction. The 
different sizes of which. it is made have each an appropri- 
ate form of curve. The least is fitted for the minute sub- 
division of smal] weights; the next indicates to four or 
sixteen ounces; and larger sizes range to twenty, fifty, 
100 pounds and upward. In the adjoining 
figure, the spiral arms, which before are in 
the same vertical plane, and merge into one 
continuous curve, here occupy different 
planes; but being united by an interme- 
diate rod, which passes through the upright 
of the stand, they have simultaneous move- 
ment. The dial is fixed to the bearing- 
frame, and the pointer is carried round by 
the axis. The graduation, which in this 
form may be prolonged to any desirable 
extent, occupies a full circuit. In other re- 
spects, the description already given is alike 
explanatory of both balances. There are 
some minutiz which give refinement to their action; but 
as these are used only in particular machines, they are not 
represented, and need not be described in detail. A deli- 
catcly constructed modification of the instrument is also ar- 
ranged to shew, on inspection, and without the use of eke- 
weights, the specific gravities and weights per cubic inch 
of different fluids. 


III. Self-adjusting Balances, which derive their resisting 
Power from the Elasticity of Metals. 


Under this head may be mentioned Coulomb’s torsion- 
balance, formed of brass wire, the twisting and untwisting 
of which is applied to the measurement of small forces. 
It is described under BALANCE, p- 307, Hypropyna- 
Mics, p. 76, and Mecuanics, p- 401. The dynanome- 
ter for the measurement of larger forces, and applica- 
ble also to the ascertainment of weight, is explained at 
the conclusion of the article Dynamics. That of Mr 
Veitch is represented and described in the article AGrI- 
CULTURE, p. 355. 

The spring is supposed to have been applied to the pur- 
poses of weighing about the year 1690 or 1700. About 
this period the dynanometers of Graham and Desaguliers 
were superseded, first by Monsieur Leroy’s of the Aca- 
demy of Sciences, who applied to the purpose the compres- 
sion of a spiral spring; and next by Monsieur Regnier’s, 
in which the distention of an elliptical one was adapted to 
the same end, both springs being then also in use as ba- 
lances. ‘The spring-balance is constructed in a variety of 
modified forms; but in all of them the weights under ex- 
amination are caused either to bend a plain spring, or to 
compress or extend an elliptical, semi-elliptical, or spiral 
one ; or both to compress and extend the spring when form- 
ed to admit of this. The amount to which any of these 
descriptions of spring yields to different stated weights, is 
shewn on a graduated scale properly situated for the 
purpose. The principle of extension is preferable to the 
other, inasmuch as it is put in operation by simpler and less 
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complex means; and when thie weights to be ex: 
large, the elliptical spring should be adopted ; 
these are of a moderate amount, the spiral form 
For many purposes the spring-balance is a couve 
strument, but not a lasting one. The spring, when 
and unused, is equable in its successive Yieldings, but 
liable to variations, which cause it gradually to lose 

respondence with the divisions. It is affected by i? 
rature, and weakened by use; and if overstrained or ¢ 

roded, its power and quality are materially changed 
some balances an extra spring is introduced to adjust 
irregularities; but this should be omitted, as its one 
tion increases the chance of error, without removing | 
cause ; for though the pointer, when displaced, may | 
stored by it to zero, there are then two acting 
changed in position, quality, and strain, while the | 
graduations remains as it was derived from the origin 
ticity of the leading spring. vi 

In this balance, by Mr Marriott of London, the spr ois 
formed into an arbitrary curve, and is be 
placed in a shallow brass box behind 
the dial, which latter is here sup- 
posed to be transparent; one end of y 
the spring is fixed to the upper side / 
of the box, and the other end to the | 
head of the rod which carries the | 
hook. Near the same point of this \ = 
rod is also attached the head of the Se ky 
rack-plate, which, as the hook be- a ca 
comes loaded, is lowered by the spring 
and turns the pinion, and with it the 
pointer, which indicates the weight. 
When in use, the portion of the spring to the left is ex 
ed, and that to the right compressed ; and during 
the rack is kept in gear with the pinion by a screy 
its right side. 

This balance, by Mr Salter of London, is re- 
presented in the annexed figure, the index-plate , 
in front being supposed transparent. It is formed 
of a spiral spring, which is contained in the up- 
per part of a cylindrical case, behind the index- | 
plate. One extremity of the spring is fastened 
at the head of the instrument, and the other ex- | 
tremity is fixed to the rod which carries the poin- | 
ter and the hook or scale. The spring extends | 
in proportion as the hook is loaded; the pointer 
at the same time shewing the weight on the gra- 
duated front. Mr Salter subsequently made some | 
alterations, which he patented; most of them 
however relate to minor details, and need not be .X 
described. 


IV. Self-adjusting Balances, whose progressive I dications 


are regulated by the Properties of Fluids. _ 


Under this head may be included several of the 
instruments for ascertaining specific gravities, which 
described under Hypropynamics, p. 22-25. Alt 
most of these require eke-weights to complete their % 
of indications, they are nevertheless of self-adjus 
racter; their principle of adjustment depending 0 
ferent depths to which fluids of varied density permit 
graduated stem of the instruments to sink. Here 


may be mentioned Mr Harris’s electrometer, described u q | 
A 


der Exvecrricity, p. 658, a balance in which the ret 


ance is obtained by the accumulating power wii) 30 


elongated counterpoise acquires when caused to emet 
from a fluid; the same prineiple being further 1. ; 


ed under the article Gas-Licu’, p. 353-54, where its 7 
plication to the progressive balancing of the gasometer 4 


explained. 


} 
| 
I 
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is balance, by Mr Hawkins of London, consists of a 
idrical vessel open at top, on the face of which is a 
sical glass tube also open above, and entering the cylin- 
sacar its base. Within this outer casc is another hollow 
drical drum, of rather smaller diameter, on the top of 
hh is placed the receiving scale. The inner cylinder 
4s on the water which the outer one contains. In pro- 
on as the scale is loaded, the water rises between the 
Iiders and in the glass tube, beside which is a gradu- 
eiscale, the weight being indicated by the height which 
eluid attains in the tube. The water carried off by 
‘pration should be replaced, as much being poured in 
9} time to time as is required to preserve its surface at 
when the scale is empty. The continual effort of the 
np cylinder to escape to the sides of the outer one is, 
rer a source of considerable friction ; a slight displace- 
e, of the cylinder from the horizontal position, or the 
a g of the scale more on one side of its centre than an- 
iH, contributing to augment the cvil. 
is balance, by Mr Bursill of Islington, is formed in a 
ity of different modifications ; some of them depending 
stem or piston being caused to sink in a fluid, and 
s on its being caused to rise from one. It may how- 
dbe generally described as consisting of two cylinders 
ferent diameter united by a connecting tube. From 
op of the smaller cylinder riscs a glass tube, at the 
diof which is a moveable index-plate, on which the gra- 
ujons are marked. Mercury is poured to some depth 
tithe cylinders, the smaller of which, together with the 
part of the glass tube, is then filled up with oil or 
lived water, which rests on the surface of the mercury. 
ston or stem, guided by a parallel movement, riscs and 
in the larger mercurial holder. A counterpoise on 
of the parallel rods balances the weight of the scale; 
“ivhen tlie latter is loaded, the displacement of mercury 
larger cylinder causes the water to rise in the tube 
ore perceptible gradations, and indicate the weight. 
balance is likewise arranged in various combinations 
the steelyard, and two contrivances (one of which 
aibe added to the machine) are provided with the view 
pensating the irregularities caused by change of tem- 
Mure. The cylinders for the mercury are formed of 
Wiclay; and a stop-cock is placed at the head of the tube, 
) opened during use to admit air, and closed afterwards 
clude dust and diminish evaporation. 
his machine, by Captain Ericson of London, is repre- 
fed in the annexed figure. It consists of a shallow cir- 
i} box of cast iron, formed of two portions, an upper 
cinder one ; the interior diameters of 
are somewhat different. The 
half of the box contains a piston, 
bleck of ‘which passes freely through 
erture in the bottom, and is screw- 
the horizontal bar of the triangu- 
spending frame. A circular piece 
iarubber cloth is laid over the face 
© piston, and continued through be- 
the joining rims of the iron box, 
thalves of which are then screwed 
Bher upon it. From the upper half EE 
ie box Tises a hollow iron stem, suf- 
\ tly laid open to expose to view a 
|tube, which it encloses in a bed of Paris plaster. 
Sury is then introduced through the tube into the up- 
Half of the box ; and its escape being prevented by the 
: and the distention of this resisted by the piston, the 
1d stem are set afloat, and are kept from capsizing by 
Ml pin from the top of the triangular frame, which en- 
jato the bore of the upright stem. The hook is con- 
Gd with the box, and, on being loaded, draws it down, 
"YY causing the ring of cloth exterior to the circumfe- 
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rence of the piston to descend below the piston’s surface ; Weighing 
—in cffect thus contracting the space in the box, and_ Machines. 
forcing the mercury up the tube till it indicates the weight 

on the graduated scale. Two safety-screws in the lower 

bar are adjusted to prevent the box from descending so far 

as to eject the mercury from the tube; and, as in Mr Bur- 

sill’s, a stop-cock is placed at the mouth, to be opened dur- 

ing use to admit air, and shut after it to exclude dust and 

diminish evaporation. In this machine, the primary move- 

ment must necessarily be extremely confined (about the 

50th or 100th part of an inch), otherwise the cloth, by be- 

ing overstretched, would give way. Any deviation from 

uniform action, however arising, and however trifling, is 

thus apt to occasion a magnified irregularity in the indica- 

tion. The admission of dust and evaporation of mercury ; 

the effort made by this fluid at all points to draw into 
globular formations, and avoid the minuter recesses of the 

holder ; the change of temperature, and progressive dis- 

tention and wrinkling of the cloth, are among the more im- 

mediate and least controllable sources of variation. 


V. Letter and Post-Packet Balances. 


Under this general title are enumerated such of the pre- 
ceding as are applied to the purpose of weighing letters; 
descriptions of the balances not yet noticed being sub- 
joined. 

1. The Common, the Roman, and Danish balances; 2. 
the Bent-lever, Brady’s, Dampier’s, and Lothian’s balances ; 

3. Salter’s and other Spring-balances ; 4. Bursill’s balance, 
all as above described, are constructed also of sizes suited 
for letter-weights. 

In this balance, which was devised for letter-weighing Robison’s 
by Sir John Robison, secretary to the Royal Society, mercurial 
Edinburgh (and made by Mr Forbes there), the letter is!etter- 
placed on a circular ivory disc, which is supported by a°*?"°* 
stecl wire, that passes freely through a small orifice in the 
ivory cap of a glass tube filled about a third of its depth 
with mercury. To the lower end of the wire is screwed a 
cylindrical ivory stem of larger diameter than the wire, 
and marked with circular graduations. This sinks in the 
fluid in proportion as the disc is loaded; and the vertical 
movement is preserved by guide-pins, which diverge from 
the lower extremity of the stem. A loose ring of ivory 
serves the purpose of a floating pointer, while it prevents 
the eye being deccived by the glance of the fluid, or the 
images occasioned by its reflecting powers. Shortly after- Miller’s, 
wards, letter-balances of similar description were made by samt 
Messrs Miller, Dundee; Lund, Fleet Street; Osler, Bir- ee 
mingham ; and Bursill, Islington ; the three latter being re- palances, 
gistered designs. 

The remaining balances may properly be arranged by 
themselves, as a class formed to indicate periodical amounts 
of weight, but not their intermediate subdivisions. 

In the balance by Mr Riddle of London, weights of an pigaje’s 
ounce each are rested on the successive steps of a pyra- and Gye’s 
midal support. A ring attached to one arm of a balance registered 
lifts the lowest, and proceeds to the others in their order fie 
the postage corresponding to the number of weights raised ences. 
being indicated by a pointer. In Mr Gye’s balance three 
rings ‘fixed at proper heights give support to as many 
weights, which are attached by a small chain to the arm of 
a balance, each weight being lifted in succession, and the 
postage known by the number of weights raised. Mr 
Riddle’s arrangement, however, provides for a more exact 
movement. 

This balance, by Professor Willis, Cambridge (made by Willis’s 
Messrs Hotzapffel), is formed of two beams joined at some patent 
distance apart, so as to form a rectangular frame, which the ee 
figure of Poupard’s balance above described will serve to” °"* 
illustrate. Here also, as in that balance, the receiving scale 
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Weights is placed above the beam, and is similarly guided in. its 


and 


Measures 


Freeman’s 


patent 
letter- 
balance. 


descent by a parallel movement placed in the stand. The 
",two beams are angularly notched in 
the manner shewn in the adjoining 
figure, which represents a side plan 
of the balance. Five cylindrical bars 
of adjusted weight rest in the arms 
of a rack, which supports them: hori- 
zontally across each pair of notches, and at increasing ele- 
vations from the stand. These bars successively take their 
appropriate place on the double beam, and are each lifted 
by, and become as it were a part of it, so soon as the load 
placed on the scale exceeds the stated amount. Thus, when 
a letter exceeds half an ounce, the beam rises to, but does 
not lift, the first bar ; when it exceeds an ounce, it lifts the 
first, and rises to, but does not raise, the second; and so on 
to the fifth. When it exceeds this, an eke-weight which 
accompanies the machine is placed in the square-shaped 
notches at the extremity of the beam, and five ounces or 
their corresponding postage are added to the subsequent 
indications of the balance, which anew traces the same 
progression. The weights or postages are marked on an 
upright which is fixed at one end of the stand, and are 
pointed out by a wire extended between the two beams of 
the balance. 

In this balance, by Mr Freeman, Sutton-Common, there 
are various fixed angular fulcra and a constant weight. 
The beam, which is loaded at one end, rests on the angular 
fulcrum nearest the weight. The fulcrum is supported at 
each end by a frame which rises from the top of a pillar. 
The upper surfaces of the two supporting frames are ob- 
tusely rounded, and notched at intervals suited to receive 
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By weight, or, as some call it, the measure of weight, is meant 
the apparent force or tendency which any body or commo- 
dity has to descend ; and which, owing to the centrifugal 
force of the earth’s rotation, and the buoyancy of the air 
or other medium in which the operation of weighing is 
performed, is somewhat Icss than its real force, the latter 
being always proportional to the intensity of gravity multi- 
plied by the mass weighed. Accurate weighing is of great 
importance, since in general it affords one of the best prac- 
tical means of ascertaining the quantity of matter in bodies, 
and thence the values of the greater part of the necessaries 
of life. But although, in most cases, the buoyancy of the 
medium may have some effect, however small, it is evi- 
dent that any difference in the intensities of gravity, or of 
centrifugal force in different latitudes, or even on different 
planets, can, ceteris paribus, make no difference on the 
weights of bodies as obtained by counterpoising ; but the 
weight, when indicated by the force or resistance of a 
spring, will, ceteris paribus, be proportional to the intensity 
of gravity. The term measure in the present article more 
properly applies to the three following kinds of magnitudes, 
sometimes called geometrical: Ist, linear extent, such as 
the length or other linear dimensions of bodies; 2d, area, 
surface, or superficial extent; 3d, the bulk of bodies, or 
the solid space occupied by them, and which, when spoken 
of the vessels which measure or contain them, is called 
their contents or capacity. This article then is meant to 
treat of the usual standards of weights and measures, by 
comparison with which the amount of any article or com- 
modity is ascertained, whether in the ordinary affairs of 
life, the more extensive transactions of commerce, or where 
greater nicety is required in the arts and sciences. An- 
ciently standard weights or counterpoises were generally of 
stone, though sometimes of metal. At present mostly all 


-sessing such a composition and hardness as mayb 
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each fulcrum in its turn. When a letter exceeds 
ounce, the beam turns on, but does not quit, the 
crum. When it exceeds an ounce, it turns on, but 
not quit, the second, and so on; the resting exes 
each successive fulcrum taking their appropriate 
new pair of notches, and a pointer below shewing 
This balance in general conception is a counterpart 
nearly so, to Mr Willis’s, but is one which perha " See 
admits of being practically formed for very effective ope. 
ration. 

The theory of balances depending on the p va 
the lever is given at large under the articles Mecuantcs, pp, 
358, 370, and Bauance; that of the spring js jl} 
under Mecuanics, p. 402; and the theory of those 
ing on the properties of fluids is fully explained ; 
Hypropynamics, pp. 13, 14, and 19-25. ¢ 

WEIGHT, in Physics, a quality in natural bodies, 
by they tend downwards towards the centre of the 
Or, weight may be defined, in a less limited manner, t 
a power inherent in all bodies, whereby they tend 
common point, called the centre of gravity, or, 
more accurately, to one another ; and that with a 
or less velocity, as they are more or less dense, or as 
medium they pass through is more or less rare. 

WEIGHTON, or Market-WEIGHTON, a ‘market-tow 
of the east riding of the county. of York, in the wa 
of Harthill, 192 miles from London and eight from 
ley. It chiefly consists of one long street, with a 
less appearance leading from it. It has a good corn m 
ket on Wednesday, and a canal communication 
Humber through the Ouse. The population amo 
1821 to 1724, and in 1831 to 1821. 


the smaller standard weights are made of some metal pos- 


liable to be worn or corroded, counterfeited or 2 
and one of the best is a mixture consisting prit 
copper and tin. The larger weights are generall 
though sometimes of stone. The more accurate 
of length are likewise of metal, but the larger sort is 
generally of wood: chains, cords, and tapes are 

The nicer measures of capacity are formed of m 
glass, but the larger and more common sort is 
of wood. After what immediately follows on the 
tion of the standards in the British empire, by the late D 
Thomas Young, and his very compendious general 
we have added a more particular though brief ace 
the principal weights and measures at present us 
ferent parts of the world. 


The preparation of the bill for ascertaining 
blishing Uniformity of Weights and Measures, w. 
ed the Imperial House of Commons in the session 
(though without having been then carried th 
House of Lords), had given occasion for a labo 
somewhat painful examination of the historical p 
the measures which have been taken respecting 
pecially of the laws of England respecting uniform 
practice in different parts of the country; fors 
formity, though generally esteemed by all governmem 
thing to be encouraged and enforced, had often seem 
be no more subject to the control of legislatiy 
than the introduction of a uniformity of language 
grammatical accuracy of speech would be found 1 
part of an extensive empire. a 

Augustus is said to have endeavoured in vain 
new Latin word into the language of ancient ! 


gch, on the other hand, after all their labours to re- 
nend a uniform system of measures, have ended in 
eja complication, that, for the most. simple purposes of 
ajical mechanics and civil life, it is become usual to 
, in the pocket a little rulcr, in the form of a triangu- 
vism, one of the sides containing the old established 
and inches of the royal foot, a second the millimetres, 
ymetres, and decimetres of the revolutionary school, 
he third the new ultra-royal combination of the Jaco- 
yneasure with the royal division, the inches consisting 
» 36th part of a metre, or the four millionth of a de. 
jof the meridian of the earth. If such occurrences as 
be calmly considered, they will make us more dis- 
to diminish than to increase the number of penal 
es intended to compel the inhabitants of the different 
of a country to study their own convenience con- 
4 with that of their neighbours, and to spare them- 
yj the necessity of a few arithmetical operations in the 
e of every market-day ; and we shall fcel that it is 
ij) incumbent on a wise government to endeavour to 
ate both the attainment of correct and uniform stan- 
of legal existing measures of all kinds, and the ready 
standing of all the provincial and local terms applied 
yasures, either regular or irregular, by the multiplica- 
uf glossaries and tables for the correct definition and 
prison of such terms. 

asures have apparently always been derived, in the 
thstance, from some part of the human person. A foot, 
e, a fathom, the orgyia or stretch of the arms, a 
;4 palm, and a finger ; these have probably all been 
jin the earlier states of society by each individual 
nthe magnitude of his own person; and afterwards a 
rd measure has been established by authority from 
jal or supposed magnitude of the person of some king 


] 
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0, in order for the attainment of more perfect uni- 
y in practice ; though it is said, that in some parts of 
st the Arabs still measure the cubits of their cloth 
i fore arm, with the addition of the breadth of the 
hand, which serves to mark the end of the measure, 
| thumb which was formerly added at the end of the 
by the English clothiers. It ought not however to be 
jiten, that any one of these terms possesses an advan- 
spt popular use, and for the convenience of future ages 
| remote countries, which would be Jost, by the intro- 
jn of any more arbitrary measurement. ‘hus a hand’s 
h, or a foot, is always sufficiently understood, without 
finition, to enable us to form to ourselves a tolerably 
ite picture of the magnitude intended to be describ- 
| d there is scarcely an instance of the caprice of de- 
ation having ever extended so far as to make the 
ire called a foot in any country so small as half a natural 
| SO great as two fect of an ordinary person, and cer- 
\not of its amounting to three ordinary feet ; while a 
éven to those who know that the word implies a 
re, might as well have meant a mile, or an inch, or 
Nt, a8 a length somewhat greater than a yard. 
| idea of accurately verifying the standard of a coun- 
any other means than that of a comparison with 
ctually existing original, can scarcely have occurred, 
) ina very advanced period in the progress of civi- 
). It was indeed enacted in the time of our Henry 
hird, that an ounce should be the weight of 640 dry 
Hof Wheat taken from the middle of the ear, that a 
should be twelve ounces, a gallon of wine cight 
and eight gallons of wine a bushel of London; but 
fms rather a direction for making a single standard 
mode intended for the continual verification of the 
in case of any minute uncertainty. Again, in a 
of Henry the Scventh, a gallon of corn was men- 
a8 Containing cight pounds of wheat: and this may 
*Setve to explain the origin of the two different 
“| XXI 
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gallons. But the substitution of an original standard de- Weights 


rived from an object of definite magnitude, exterior to the 


and 


human person, seems to have been reserved for the days of acmagponind 


the French revolution, though it has since been adopted 
in an improved form by the introduction of a foot equal to 
42 of the pendulum vibrating seconds, as a representative 
of the customary foot of the kingdom of Denmark. (Quar- 
terly Journal of Science for 1821, Astr. Coll. No. V.) 

The Royal Society, under the presidency of Mr Folkes, 
made some very accurate comparisons of the English, and 
French, and old Roman standards, which are recorded in 
the Philosophical Transactions for 1736, 1742, and 1743; 
and George Graham, the eminent watchmaker, determined 
at the same time the length of the pendulum vibrating se- 
conds to be 39-130 inches; but the standard with which 
he compared it requiring some reduction, it was afterwards 
ascertained that the length, as derived from these experi- 
ments, ought to have been morc nearly 39*14 inches, 

A committec of the Honse of Commons was appointed 
in 1758, of which Lord Carysfort was chairman. Their 
Report contains some important information respecting the 
standards then in use. They found that the customary 
ale and beer gallon of the Excise was estimated at 282 
cubical inches, while the legal wine gallon of the Ex- 
chequer was computed at only 231, though the only exist- 
ing standard of the wine gallon in 1688, which was kept at 
Guildhall, contained no more than 224 cubical inches. 
They suggested the adoption of this smaller gallon for the 
legal standard, perhaps as being more favourable to the re- 
venue, though the gallon of 231 inches had been previously 
legalized by the act of the fifth of Queen Anne; and they 
employed the well-known Mr Bird to prepare two standards, 
which were to be exact copies of that which was made by 
Graham for the Royal Society in 1742, from a very care- 
ful comparison of the various yards ‘and ells of Henry the 
Seventh and Elizabeth, which were kept in the Exchequer. 
One of the copies was marked “ Standard Yard, 1758,” 
and was prescnted by the committee to the House with 
the intention that it should be adopted as the legal stan- 
dard ; the other was made “ with cheeks” for common usc, 
and proposed to be kept in the Exchequer. 

A subsequent Report of a committce appointed in 
1759, consists principally of proposals for some legislative 
regulations, tending to facilitate the equalization of weights 
and measures by the establishment of proper methods of 
checking and authorizing the standards to be employed. 
In 1765, two bills were brought into the House of Com- 
mons by Lord Carysfort, in conformity with the Reports 
of the committees; but, from some accidental circumstances, 
they were not passed into laws. 

Another committee was appointed in 1790; but no mi- 
nutes of their proceedings have been recorded. In 1814 
however a very important Report was presented to the 
House by a new committee, who had called upon Dr W. 
Hyde Wollaston and Professor Playfair for their opinions 
on the subject; and it was principally in consequence of 
these examinations that the committee stated that the 
length of the pendulum vibrating seconds had been ascer- 
tained to be 39-13047 inches, and that the metre of platina 
measured, at the temperature of 55°, 39-3828 English 
inches, representing at 32° the ten millionth part of the 
quadrant of the meridian. They remarked with great truth, 
that although in theory the original standard of weight is 
best derived from the measure of capacity, yet in common 
practice it will generally be found more convenient to re- 
verse this order ; and they recommended, upon the sug- 
gestion of Dr Wollaston, that a gallon containing ten 
pounds of pure water should be adopted as a substitute for 
the ale and corn gallons, which had become different rather 
from accident than from any direct legislative authority, 
the one containing a little more than ten pounds, the other 
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a little less, though the standards of the latter were ex- 
tremely discordant among themselves. It seems to have 
been intended to abolish the wine gallon, which is also that 
of the apothecaries ; though it was recommended to retain 
the use of the Troy weight of the goldsmiths, employed 
also by the apothecaries. It had before been observed, 
that twelve wine gallons of distilled water weighed exactly 
100 pounds avoirdupois; but Dr Wollaston’s proposal to 
make an ale gallon exactly of ten pounds, afforded a greater 
facility in the operation of adjusting the measure, since it 
is not very easy to divide 100 pounds into twelve equal 
parts, with the weights in common use. 

Some very important experiments on weights and mea- 
sures had been made a little before the date of this com- 
mittee, by Sir George Shuckburgh Evelyn, who had pub- 
lished an elaborate paper on the subject in the Philosophi- 
cal Transactions for 1798; and by the ingenious Mr 
Whitehurst, who obtained the length of the pendulum by 
measuring the difference of two lengths aflording vibrations 
of different frequency. There were still some minute dis- 
cordances between the various measurements which ap- 
peared to be of the highest authority ; and some particu- 
lars in the Report of the committee of 1814 are mani- 
festly erroneous. Thus the weight of a cubic foot of water 
is stated, from a mistake in computation, to be 1000 ounces 
at 564° of Fahrenheit, while, in fact, it is less than this 
even at 39°, the maximum of density; and again, the cus- 
tomary length of the English foot, which has always been 
adjusted at the ordinary temperature of the atmosphere, 
and rather at that of the summer than that of the winter, 
as, for example, in the great trigonometrical operations of 
General Roy and his successors, at 62° of Fahrenheit, was, 
in the experiments, copied by the committee from Pictet, 
compared with the French standard, which was intended 
to be employed at the freezing point of water, without any 
correction for this diversity ; though Dr Young had long 
before pointed out the omission both in the Journals of 
the Royal Institution and elsewhere, and had computed 
the true length of the metre according to these operations 
of Professor Pictet, confirmed by some earlier ones of 
Bird, Maskelyne, and Lalande, to be 39°3710 English inches, 
instead of 39°3828. 

In order, therefore, to remove any doubt which might 
still be reasonably entertained on the subject, Mr Davies 
Gilbert moved the House of Commons, in the year 1816, 
to present an humble address to the prince regent, praying 
that he would give direction that proper measures should 
be taken for ascertaining the length of the pendulum vi- 
brating seconds, and for comparing the French and Eng- 
lish standards with each other. In conscquence of this 
address, the astronomer royal was in the first instance 
directed to perform the necessary operations ; and, upon 
his asking for some further assistance, the president and 
council of the Royal Society were requested to appoint 
a committee to co-operate with him. This committee 
consisted, besides the president and secrctaries, of the late 
Sir Charles Blagden, Mr Gilbert, Dr Wollaston, Dr Young, 
Captain Kater, General Mudge, Mr Brown, Mr Rennie, 
and Mr Troughton. They began by discussing the several 
modes of making the requisite experiments which occurred 
to the different members ; and it was resolved, that as many 
of these methods as were preferred by each of them, 
should be separately carried into execution, in order to ob- 
tain collateral determinations of the required length. Mr 
Pond pursued the method of the French astronomers, and 
obtained some very satisfactory results, with an apparatus 
such as they had employed; Dr Young proposed a method 
derived from that of Whitehurst, and very perfect in theo- 
ry, but somewhat complicated, and which has never yet 
been practically executed; Captain Kater invented, with 
great ingenuity, and employcd, with great mechanical skill, 


an apparatus which does as much credit to his : 
the arrangement as to his perseverance in the ex; 
which he performed with it, and the accuracy of his 
minations has been fully appreciated by mathematicians g 
practical astronomers throughout the world; and iene 
tions have been repeated by many observers in difforom | 
countries. Captain Kater’s apparatus has been de 
in the article PENDULUM. It owes no inconsiderable pa, 
of its advantage to the property supposed to haye 
subsequently demonstrated by Laplace, that, even 
opposite knife edges were considerably blunted and 
ed off, supposing both to be equally affected, the ¢ 
between them would still afford the true measure 
length of the pendulum without any further correction 
the change of the axis of motion. [ But that this celebrat. 
ed property, after all, is only true within certain limit. 
has been shewn in the article PENDULUM, vol. xvii. 
It has also been demonstrated in this country by 
of the experiments of Chladni on the elasticity of 
that the temporary change of form depending on 
compression of the steel edge, would be too inee 
able to produce any sensible alteration of the length in 
question. Sedan 
The object of Dr Young’s apparatus was to obtain 
or more fine lines, traced at different parts of a sc 
should exhibit between them a certain determinate 
of the length of a pendulum vibrating seconds. 
hended that the accurate determination of the form 
direction of the knife edges, and the measurement of {l 
distance between any such edges, which was nec 
the method proposed by Prony, as well as in thati 
was subsequently invented by Captain Kater, woul 
quire more skill and delicacy in the execution and 
servation than could be expected from any commo 
man or experimenter; and though Captain Kater, 
extreme care in combating every source of erro 
point of fact, apparently obviated all these diflic 
it cannot be expected that so rare a combination of qu 
cations should again be found, in case of a repetitio 
experiments, and Dr Young’s apparatus may still, 
future time, be employed with advantage, at least f 
lateral check upon the results. 
The obstacle which prevented the completion 
observations which were made for some time will 
paratus at Greenwich, was the difficulty of obta 
scapement so delicate as to count the number of 
without sensibly interfcring with their frequency. A¥é 
ingenious clockmaker was employed to furnish as 
of which the intention was to strike the pendulums 
instantaneously at the lowest point of its vibration 
to recoil from it, so that even a considerable impulse 
have little or no effect in altering the rate of the 
lum; but it was in fact observed, upon compalls 
the clocks of the observatory, that the vibrations 
arcs were more frequent than those which were 
in smaller; so that the scapement must have 
very considerable influence on the time of every 
It was therefore found necessary to abandon th 
of making the experiment ; but there would b 
culty in conducting it very satisfactorily by 
journeyman clock, with a wooden or brass pendul ut 
ble of having its length altered so as to become col 
with the vibrations of Dr Young’s pendulum m1! 
states; and it might even be found sufficient 
the pendulum, with the same scapement, So allt 
to give any impulse whatever, but merely to ! 
vibrations by mcans of the detent during the Spo 
vibrations of the pendulum, which, on account 
weight, would be continued for a considerab 
consequence of the first impulse, taking a 
tent should be struck exactly at the middle of a 


+lion,.ad that it should rebound in some measure from the 
il endjum at the moment of contact. 
Bre any attempt was made to introduce any legisla- 
cal ulations upon the foundation of the various scien- 
b\ifie speriments which had been so accurately and satis- 
b"ta¢toly conducted, it was thought advisable by his majesty’s 
sinters that the subject at large should be submitted to 
liberate consideration of some competent persons, 
night discuss it more minutely than could be done 
nvenience before a committee of either house of 
ent; and that a commission should be appointed 
purpose, by a writ of the privy seal. ‘The commis- 
+ thus nominated in 1818 were, Sir Joseph Banks, 
sorge Clerk, Mr Davies Gilbert, Dr W. Hyde Wol- 
Dr Thomas Young, and Captain Henry Kater 
jfurther operations for the comparison of the existing 
ids of length were undertaken by Captain Kater. 
) this article was first published, Captain Kater has, 
4 Philosophical Transactions for 1826, given a de- 
account of these operations ; and in the Philoso- 
Transactions for 1830 and 1831 he has pointed ont 
ty of nice adjustments and corrections to be made on 
jwhich fortunately are too minute to affect any ordi- 
pyeights or measures. But Mr Sang has lately com- 
wated to the Edinburgh Society of Arts a notice of 
defects in these last corrections of Captain Kater. | 
ollaston examined some of the authorized measures 
incity, and Dr Young offered his services as secretary 
, committee, with the assistance of a clerk who had 
id the law, while Sir George Clerk and Mr Gilbert 
employed in preparations for carrying into effect, 
ir legislative capacity, such regulations as the com- 
ners at large might agree to propose. ‘The first oc- 
lon of the clerk was to make copious extracts from 
tutes at large, by means of which Dr Young drew 
jabstract of the present state of the laws relating to 
¥s and measures; and the next to select from the 
iItnral reports of the different counties such mate- 
is afforded a glossary of all the terms employed in 
rt of Great Britain for denominating the irregular 
ts or measures which have acquired a local currency 
Jagricultural or other commercial transactions. 
pr this sketch of the previous history of the subject, 
y now proceed to extract from the Reports of the 
hissioners, and from the bills founded on them, such 
ents as may either serve in the place of canons for 
Joulation of weights and measures in general, or as 
hents respecting the actual value of the various 
irds possessing the highest degree of authenticity ; 
lis article cannot be more properly concluded than 
Hjoining some further comparative tables of the stan- 
fof measures and weights adopted by different coun- 
find at different periods. 
t Report—* I. Upon a deliberate consideration of 
ole of the system at present existing, we are impress- 
th a sense of the great difficulty of effecting any radi- 
fanges, to so considerable an extent as might in some 
its be desirable; and we therefore wish to proceed 
reat caution in the suggestions which we shall ven- 
propose. 
|. With respect to the actual magnitude of the stan- 
lof length, it does not appear to us that there can be 
ificient reason for altering those which are at present 
hlly employed. There is no practical advantage in 
a quantity commensurable to any original quantity 
g or which may be imagined to exist in nature, €X- 
$ affording some little encouragement to its common 
lon by neighbouring nations. But it is scarcely pos- 
that the departure from a standard, once universally 
shed in a great country, should not produce much 
labour and inconvenience in its internal relations than 
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it could ever be expected to save in the operations of fo- Weights 


reign commerce and correspondence, which always are and 


and 


always must be conducted by persons to whom the difficulty Measures. 


of calculation is comparatively inconsiderable, and who are 
also remunerated for their trouble, either by the profits of 
their commercial concerns, or by the credit of their scienti- 
fic acquirements. 

“III. The subdivisions of weights and measures at pre- 
sent employed in this country appear to be far more con- 
venient for practical purposes than the decimal scale, which 
might perhaps be preferred by some persons for making 
calculations with quantities already determined. But the 
power of expressing a third, a fourth, and a sixth of a foot 
in inches without a fraction, is a peculiar advantage in the 
duodecimal scale ; and, for the operation of weighing and 
measuring capacities, the continual division by two renders 
it practicable to make up any given quantity with the 
smallest possible number of standard weights or measures, 
and is far preferable in this respect to any decimal scale. 
We would therefore recommend that all the multiples and 
subdivisions of the standard to be adopted should retain the 
same relative proportions to each other as are at present in 
general use. : 

“TV. The most authentic standards of length which are 
now in existence being found, upon a minute examination, 
to vary in a very slight degree from each other, although 
either of them might be preferred, without any difference 
that would become sensible in common cases ; we beg leave 
to recommend for the legal determination of the standard 
yard that which was employed by General Roy in the 
measurement of a base on Hounslow Heath, as a founda- 
tion for the trigonometrical operations that have been 
carried on by the Ordnance throughout the country, and a 
duplicate of which will probably be laid down on a standard 
scale by the committee of the Royal Society appointed for 
assisting the astronomer royal in the determination of the 
length of the pendulum; the temperature being supposed 
to be 62 degrees of Fahrenheit when the scale is employed. 

“ V. We propose also, upon the authority of the experi- 
ments made by the committee of the Royal Society, that 
it should be declared, for the purpose of identifying or 
recovering the length of this standard, in case that it 
should ever be lost or impaired, that the length of a pen- 
dulum vibrating seconds of mean solar time in London, on 
the level of the sea, and in a vacuum, is 39°1372 inches 
of this scale; and that the length of the metre employed in 
France, as the 10,000,000th part of the quadrantal arc of 
the meridian, has been found equal to 39°3694 inches. 

“VI, The definitions of measures of capacity are obvi- 
ously capable of being immediately deduced from their re- 
lations to measures of length ; but since the readiest prac- 
tical method of ascertaining the magnitude of any measure 
of capacity is to weigh the quantity of water which it is 
capable of containing, it would, in our opinion, be advisable 
in this instance to invert the more natural order of proceed- 
ing, and to define the measures of capacity rather from the 
weight of the water they are capable of containing, than 
from thcir solid content in space. It will therefore be con- 
venient to begin with the definition of the standard of weight, 
by declaring that ‘nineteen cubic inches of distilled water, 
at the temperature of 50°,’ must weigh exactly ten ounces 
troy, or 4800 grains, and that 7000 such grains make a 
pound avoirdupois ; supposing, however, the cnbic inches to 
relate to the measure of a portion of brass, adjusted by a 
standard scale of brass. This definition is deduced from 
some very accurate experiments of the late Sir George 
Shuckburgh on the weights and measures of Great Britain ; 
but we propose at a future period to repeat such of them 
as appear to be the most important. — 

“VII. The definitions thus established are not calcu- 
lated to introduce any variation from the cxisting standards 
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of Iength and of weight, which may be considered as already 
sufficicntly well ascertained. But with respect to the mea- 
sure of capacity, it appcars from the Report contained in the 
Appendix (A), that the legal standards ofthe highest authori- 
ty are considerably at variance with each other ; the standard 
gallon, quart, and pint of Queen Elizabeth, which are kept 
in the Exchequer, having been also apparently employed, 
almost indiscriminately, for adjusting the measurcs both of 
corn and of beer ; between which however a differcnce has 
gradually, and, as it may be supposcd, unintentionally, crept 
into the practice of the excise ; the alc gallon being under- 
stood to contain about tour and a half per cent. more than 
the corn gallon, though we do not find any particular act 
of parliament in which this excess is expressly recogniscd. 
We think it right to propose that these measures should 
again be reduced to their original equality ; and at the same 
time, on account of the great convenience which would be 
derived from the facility of determining a gallon and its parts, 
by the operation of weighing a certain quantity of water, 
amounting to an entire number of pounds and ounces with- 
out fractions, we venture strongly to recommend that the 
standard ale and corn gallon should contain exactly ten 
pounds avoirdupois of distilled water at 62° Fahrenheit, 
being nearly equal to 277-2 cubic inches, and agreeing 
with the standard pint in the Exchequer, which is found to 
contain exactly twenty ounces of water. 

“VII. We presume that very little inconvenience would 
be felt by the public from the introduction of this gal- 
lon in the place of the customary ale gallon of 282 cubic 
inches, and of the Winchester corn gallon, directed by a 
statute of King William to contain 269, and by some later 
statutes estimated at 272} cubic inehes; especially when it 
is considered that the standards by which the quart and pint 
beer measures used in London arc habitually adjusted, do 
not at present differ in a sensible degree from the standard 
proposed to be rendered general. We apprehend also that 
the slight excess of the new bushel above the common corn 
measure would be of the less importance, as the customary 
measures employed in different parts of Great Britain arc 
almost universally larger than the legal Winchester bushel. 

‘Appendix (A). ‘The standards kept at the Exchequer, 
for the adjustment both of corn and BEER measures, are a 
bushel, a gallon, and a quart, dated 1601, and a pint, dated 
1602, all marked with an E andacrown. They were exa- 
mined by Sir George Clerk and Dr Wollaston, and the 
weight of Thames water which thcy held, at the tempera- 
ture of 52°, was found as in the subjoined table. Now, 
since, according to Sir George Shuckburgh’s experiments, 
a cubic inch of distilled water at 60° weighs 2524 grains, the 
specific gravity of the watcr being to that of distilled water as 
100060 to I, and the apparent specific gravity of distilled 
water, in a vessel of brass at 52°, being to that of water at 
62° as 1-00046 to 1, it follows that the apparent specific 
gravity of the water employed was 100106, and that an 
ounce avoirdupois corresponded to 1-731 cubic inches. 
Hence we obtain the contents of the measures in cubic 
inches, which are compared in the table with the more di- 
rect measurement of Mr Bird and Mr Harris, reported to 
the House of Commons in 1758. 


Oz. Avoir. Cub. In. Gallon. Rep. 1758. 


Pint 20:00 34:6 (X8=) 2769 34°8 
Quart 4035 69:8 (x4=) 2793 70:0 
Gallon 156-25 270-4 ( = ) 270-4 271-0 
Bushel 122985 21289 (x}=) 2661 2124-0 


“The Exchequer standard wine gallon is dated 1707, 
and was found to contain 133-4 ounces, answering to 
230°9 cubic inches. An experiment of Dr Wollaston 
and Mr Carr, in 1814, gave 230°8, the mean being 230°85 ; 
while the measurement of 1758 made it 231°2. A duplicate 
of this measure, and of the same date, is kept at Guildhall. 


“Dr Wollaston and Mr Carr examined also the threo w 
other WINE gallons at Guildhall. The oldest of these « sae 
a esto these Seems 

to be the same that was measured by Halley and Flamstesa 
in 1688, and was said to contain 224 cubic inches: Sen 
tual capacity is 224-4, ‘The wine gallon of 1773 és 
in daily use for adjusting other measures, was probabl i 
the first instance a correct copy of the Exchequer sl d 
but has been reduced by a brui d by th “ope 

| iced by a bruise and by the wear of ti 
brim to 230-0 cubic inches, having lost + of a cubic inch, 
oF 349 of its whole capacity. The wine gallon of 1793 
contains 230°8 cubic inches. 

“ The Excise wine gallon was found by a similar experi. 
ment to contain 2301 cubic inches, having partaken of the 
progressive deficiency of the Guildhall gallon, from Which 
it was derived.” 

Second Report—“We have examined, since oy: last 
Report, the relation of the best authenticated standards of 
length at present in existence, to the instruments employed 
for measuring the base on Hounslow Heath, and in the 
late trigonometrical operations; but we have very unex. 
pectedly discovered that an crror has been committed in 
the construction of some of those instruments, We are 
therefore obliged to recur to the originals which they were 
intended to represent, and we have found reason to preler 
the parliamentary standard executed by Bird in 1760, which 
we had not before received, both as being laid down in the 
most accurate manner, and as the best agreeing with the 
most extensive comparisons which have been hitherto 
executed by various obscrvers, and circulated throughout — 
Europe ; and, in particular, with the scale employed by the 
late Sir George Shuckburgh. 

“We have therefore now to propose that this standard 
be considered as the foundation of all legal weights and 
measures, and that it be declared that the length of a pen- 
dulum vibrating scconds in a vacuum on the level of the 
sea, in London, is 39:13929 inches, and that of the French 
metre 39°37079 inches, the English standard being employ- 
ed at 62° of Fahrenheit.” 

Lhird Report.—“ The measurements which we have 
latcly performed, upon the apparatus employed by the late 
Sir George Shuckburgh Evelyn, have enabled us to deter- 
minc with sufficient precision the weight of a given bulk of 
watcr, with a view to the fixing the magnitude of the stan- 
dard of weight, that of length being already determined by 
the experiments related in our former Reports ; and we have 
found by the computations, which will be detailed in the 
Appendix, that the weight of a cubic inch of distilled water 
at 62° of Fahrenheit is 252-724 grains of the parliamentaty 
standard pound of 1758, supposing it to be weighed ina 
vacuum.” d 

Appendix.—The commissioners having been furnished, 
by the kindness of the Honourable C. C. C. Jenkinson, with 
the apparatus employed by the late Sir George Shuckburgh 
Evelyn in the determination of the magnitude of the stan- 
dard weights, and there being some doubt of the perlect ac 
curacy of his method of measuring the capacity of the bodies 
employed, it was judged necessary to repeat that measute- 
ment with greater precautions; and the results of Captain 
Kater’s experiments have afforded soine slight correchons 
of the capacities in question. d 

“ The sides of Sir George Shuckburgh’s cube were c, 
by Captain Kater equal to 4-98911, 498934, aud £989 th 
inches, the diameter of the cylinder 3:99718, and its lengit 
5°99600 inches; and the diameter of the sphere 6-007, 
inches. Hence the content of the cube appears 10 ‘ 
124°1969 inches ; that of the cylinder 75°2398; and ol 
the sphere 113-5264 inches of Bird’s parliamentary stand 
of 1760, recommended in the last Report of the ° at 
sioners, or of the standard made by Troughton for 
George Shuckburgh. ; «at GP 

“ The difference of the weight of the cube in the airat 0%, 


i 
q 


y 


Jhebarometer at 29:0, and in water at 60°2°, was 31381-79 
xi; and adding to this the weight of an equal bulk of the 


) 62°, which is of that of the water, or 36°26 
: 


1 
834" 30 
iar ; : 
‘ and subtracting from it a of this, or 4°26 grains, 


juoyancy of the brass weights, we obtain 31413°79 
jp for the weight of the cube of water in a vacuum at 
4, Now this cube is less than the supposed measure, 
> standard temperature of 62°, in the ratio of 1 to 
(0567, on account of the contraction of the brass, and 
ter is denser than at the standard temperaturc, ac- 
ag to Mr Gilpin’s experiments, in the ratio of -99998 
6981, or of 1:00017 to 1; the whole correction for 
fference of 1°8° being -0001133, or 3-55 grains, mak- 
1410-24 for the weight of the cube of water in a va- 
at 62°; which, divided by 124-1969, gives 252,907 
ie weight of a cubic inch, in Sir George Shuckburgh’s 
the same manner, we obtain for the cylinder, which 
syeighed in air under the samc circumstances, and in 
at 60°5°, the difference being 19006-83 grains, the 
P29 75 
834°30°8-5 
t43 grains; and for the difference of temperature of 
ater and brass conjointly, the densities being -999955 
99810, the correction -000145 — 000047 = -000095, 
30 grains, leaving + 17°63 grains for the whole cor- 
pn of the weight, as reduced to a vacuum at 62°, and 
hg it 19024-46, which, divided by 75-2398, the content 
fe cylinder, affords us 252:851 for the cubic inch in a 
Hm at 62°. 
The sphcre was weighed in air at 67°, the barometer 
ing at 29°74; the correction for the buoyancy is here 
“es or, for 2867351 grains, 29°72; whilc the 
erature of 66° requires, for the difference between tne 
sion of brass and watcr, the addition of :00042 — 
126, or 000294 of the whole, that is, + 8-43 grains, 
g the whole correction 38°15, and the weight in a va- 
28711:66; which, divided by 113-5264, gives us 
07 for the cubic inch in a vacuum. 
Whe mean of these three measures is 252-888, giving 
\e three crrors 4-019, —-037, and +019; and this 
8, reduced to the parliamentary standard, makes 
#22 grains for the cubic inch of distilled water at 
Weighed in a vacuum, or 252:456 in air, under the 
Hon circumstances of the atmosphere, when weights of 
j are employed. In a vacuum, at the maximum of 
my, that is, at 39°, the weight of a true cubic inch will 
3 grains, and of a cubic dccimetre 15,440.!_ The pro- 
# imperial gallon of ten pounds, or 70,000 grains of 
t, will contain very nearly 277°3 cubic inches, under 
hon circumstances.” 
conformity with these Reports, a bill was brought into 
‘louse of Commons in 1822 by Sir George Clerk, and 
, with a few alterations, in 1823, which appears to have 
i drawn up with great care and judgment, and which 
irehends a statement of the truce ground of the propos- 
asures, and of the determinations which are intended 
tcir bases.* 
Whereas notwithstanding it is provided by the Great 
Her, that there shall be but onc measure and one 
Mt throughout the realm, and by the Treaty of Union 


jetion for the effect of buoyancy, amounting 


to contain only 15,433 English grains. 
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between England and Scotland, that the same weights and Weights 


mcasures should be used throughout Great Britain as were 


and 


then established in England, yet different weights and mea- Measures, 


sures, some larger and some less, are still in use in various 
places throughout the united kingdom of Great Britain 
and Ireland, and the true measure of the present standards 
1s not verily known, which is the cause of great confusion 
and of manifest frauds: Be it thereforc enacted, That the 
straight line or distance between the centre of the two 
points in the gold studs in the straight brass rod now in the 
custody of the clerk of the House of Commons, whereon 
the words and figures ‘ Standard Yard, 1760, are engraved, 
shall be, and the same is hereby declared to be, the original 
and genuine standard of that measure of length or linear 
extension called a yard; and that the same straight line or 
distance between the centres of the said two points in the 
said gold studs in the said brass rod, the brass being at the 
temperature of sixty-two degrees by Fahrenhceit’s thermo- 
meter, shall be and is hercby denominated the ‘ Imperial 
Standard Yard,’ and shall be, and is hereby declared to be, 
the unit or only standard measure of extcnsion wherefrom 
ov whereby all other measures of extension whatsoever, 
whether the same be lincar, superficial, or solid, shall be 
derived, computed, and ascertained; and that all measures 
of length shall be taken in parts or multiples, or certain 
proportions of the said standard yard; and that one third 
part of the said standard yard shall be a foot, and the 
twelfth part of such foot shall be an inch; and that the 
pole or perch shall contain five such yards and a half, the 
furlong 220 such yards, and the mile 1760 such yards... 

“And whereas it is expedient that the said standard 
yard, if lost, destroyed, defaced, or otherwise injured, should 
be restored of the same length by reference to some inva- 
riable natural standard ; and whereas it has been ascertain- 
ed, by the comniissioners appointed by his majesty to in- 
quire into the subject of weights and measures, that the 
said yard hereby declared to be the imperial standard yard, 
when compared with a pendulum vibrating seconds of mean 
time in the latitude of London, in a vacuum at the level 
of the sca,...is in the proportion of thirty-six inches to 
39'1593; Be it therefore enacted and deelared, That if at 
any time hercafter the said imperial standard yard shall be 
lost, or shall be in any manner destroyed, defaced, or other- 
wise injured, it shall and may be restored by making, under 
the direction of the Lord High Treasurer...for the time 
being, a new standard yard, bearing the same proportion 
to such pendulum: as aforesaid, as the said imperial standard 
yard bears to such pendulum. 

“* And whereas the commissioners appointcd by his ma- 
jesty to inquire into the subject of weights and measures 
have recommended that the standard brass weight of two 
pounds troy weight, made in the ycar 1758, and now in the 
custody of the clerk of the House of Commons, shall be 
considercd as authentic ; Be it cnacted, That a brass weight 
equal to one half of the said brass weight of two pounds, 
gravitating in air (thc barometer being at thirty inches, 
and the thermometcr being at 62° by Fahrenheit’s scale), 
1822 [ 1523, be it further enacted, That the standard hrass 
weight of one pound troy weight, made in the year 1758, 
now in the custody of the clerk of the House of Commons], 
shall be, and the same is hereby declared to be, the origi- 
nal and genuinc standard measure of weight; and that 
such brass weight...shall be and is hereby denominated 
the Imperial Standard Troy Pound, and shall be, and the 
same is hereby declared to be, the unit or only standard 


appears, however, fom an official Tepart obligingly communicated to us by Dr Kelly, that the actual standard chiliogramme has been 


this act, of which only partial quotations of the principal provisions are given here, is nearly the same with the 5th Geo. IV. cap. 74, which 
1 ssed th dune 1824. to sins - May 1895, but postponed by 6 Geo. IV. cap. 12, to Ist January 1826. Most = its 
0s are still in foree, and indeed were only rendered compulsory by 5 and 6 Will. IV. cap 63, from Ist January 1836 ; the principal parts 
ed by the latter statute being the use of heaped measure, and of local and customary weights and measures.] 
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Weights measure of weight, from which all other weights shall be 


and 
Measures. 


—— 


derived, computed, and ascertained; and that -/;th of the 
said troy pound shall be an ounce, and that 4th of such 
ounce shall be a pennyweight, and that 3,th of such penny- 
weight shall be a grain, so that 5760 such grains shall be 
a troy pound; and that 7000 such grains shall be, and are 
hereby declared to be, a pound avoirdupois; and that ;},th 
of the said pound avoirdupois shall be an ounce avoirdupois ; 
and that 5th of such ounce shall be a dram. 

« And whereas it is expedient that the said standard troy 
pound, if lost, destroyed, defaced, or otherwise injured, 
should be restored of the same weight, by reference to 
some invariable natural standard; and whereas it has been 
ascertained by the commissioners appointed by his majesty 
to inquire into the subject of weights and measures, that a 
cubic inch of distilled water in a vacuum, weighed by brass 
weights, also in a vacuum, at the temperature of 62° of 
Fahrenheit’s thermometer, is equal to 252°72, 1822 [1823, 
252-724] grains, of which, as aforesaid, the imperial stan- 
dard troy pound contains 5760; Be it therefore enacted, 
That if at any time hereafter the said imperial standard 
troy pound shall be lost...it shall and may be restored... 
by making, under the directions of the Lord High Treasurer, 
...a new standard,”...determined according to this pro- 
portion. 

«And be it further enacted, That the standard measure 
of capacity, as well for liquids as for dry goods, shall be the 
gallon, containing ten pounds avoirdupois weight of distil- 
led water, weighed in air, at the temperature of 62° of 
Fahrenheit’s thermometer, the barometer being at thirty 
inches; and that a measure shall be forthwith made of brass, 
of such contents as aforesaid,...and such brass measure 
shall be, and is hereby declared to be, the imperial stan- 
dard gallon, and shall be, and is hereby declared to be, the 
unit and only standard measure of capacity, from which all 
other measures of capacity to be used, as well for wine, beer, 
ale, spirits, and all sorts of liquids, as for dry goods, shall 


TABLES OF VARIOUS MEASURES, IN ENGLISH FEET AND DECIMALS. 


From Folkes, Raper, Shuckburgh, Vega, Hutton’s Ozanum, Cavallo, and others. 


Ancient Measures. 


: English Feet. : English Feet. ; [ 
. Roman foot, . . ‘965 {7g Titus, Bavarian foot, . . 968 { Beigel. ie | 
English Feet. Raper. Munich 
Arabian foot, . . 1:095 H. *9672 from rules,Sh. a foot, . . Ueaan a 4 
; 1/144 ; from build- Berlin foot, ‘992 H. 
Babylonian foot, - } Ao: = 5 a ; ings, Sh. Bern foot, -962 Howard. 
Drusian foot, . 1-090 -H. .969g Lfromastone, Besangon foot, 1-015 H. 
Egyptian “foot,” . 1°421 Sh. Solow Heel f 1-244 H. 
.. stadium, 7303 H. Roman mileof Plin.4840°5 C. 8 > * 41-250 C. 
Greek foot, - 1009 H. : . of Strabo, 4903" CC. Bourg en Bresse foot, 1:030 H. 
1-006 ) Folkes.=1,, Sicilian foot of Ar- Brabant ell, in Ger- 2-268 V. 
1-007 \ of Roman ft. chimedes, . . °730 H. many, 4 
1:007 C. Bremen foot, . 955 H. 
phyleterian f. 1-167 H. ers Se Brescia foot, . . 1°560 H. ¢ 
Hebrew foot, . . 1:212 H. Altdorf foot, 5 fe. a .. braccio, . ._-:2°092 C. 
common cubit, 1817 H. Amsterdam foot, *927 H. Breslau foot, 1:125 H. 
sacred cubit, 2:002 H. “930 a , Bruges foot, ae BS Ls 
reat cubit = oward on ; . 
6 common, H. i ig J Lazarettos. Brussels foot, . + 7 954 V. 
Macedonian foot, 1-160 H. Amsterdam ell, 2:233 C. ..  greaterell, 1-278 V. 
Natural foot, 814 Ancona foot, . . 1-282 H. lesser ell, . 2°245 V. r 
Ptolemaic = Greek foot, H. Antwerp foot, . . ‘940 H. Castillian vara, 2-746 C. 
Roman foot, ‘970 Bernard. Aquileia foot, 1:128 H. Chambery foot, 1:107 H. 
967 Picard and Arles foot, . . “888 H. China mathematical 1-127 H. 
Greaves, H. Augsburg foot, 972 H. fost, ¥ 7 4 onl 
966 Austria. See Vienna. : : ‘ . 
967 Folkes. Avignon = Arles. imperial foot, { 1-050 C. 3 
970 aes Titus, Barcelona foot, . °992 H. li 606 _ C. ae 
Raper. Basel foot, . 944 H. / 1600: Q. Ren. vi 


1 [Although the act 5 and 6 Will. IV., cap. 63, has abolished the use of heaped measure, it enacts that this form and size of bushel stall 
still be used for such goods sold by measure as are neither liquid nor admit of being stricken. 
heap, it is not the outside diameter, but the inside one, that ought to have been fixed for such goods; whereas the statutes 
indeterminate, that it may vary an inch or more according to the thickness of the materials. ] 


be derived, computed, and ascertained; and that al] meas We 
sures shall be taken in parts or multiples, or certain Pies i 
portions, of the said imperial standard gallon; and that the Me 
quart shall be the fourth part of such standard gallon and » 
the pint shall be one eighth of such standard gallon; and 
that two such gallons shall be a peck, and eight such gal- 
lons shall be a bushel, and eight such bushels a quarter of 
corn or other dry goods. 

« And be it further enacted, That the standard Measure 
of capacity for coals, culm, lime, fish, potatoes, or fruit, and 
all other goods and things commonly sold by heaped mea. 
sure, shall be the aforesaid bushel, containing eighty pounds 
avoirdupois of water as aforesaid, the same being made round, 
with a plain and even bottom, and being 194 inches from. 
outside to outside of such standard measure as aforesaid! 

“ Provided always, and be it enacted, That in all cases 
of dispute respecting the correctness of any measure of ca- 
pacity, arising in a place where recourse cannot convenient. 
ly be had to any of the aforesaid verified copies or models 
of the standard measures of capacity, it shall and may be 
lawful to and for any justice of the peace, or magistrate, 
having jurisdiction in such place, to ascertain the content. 
of such measure of capacity by direct reference to the 
weight of pure or rain water which such measure is capable 
of containing; ten pounds avoirdupois weight of such wa. 
ter, at the temperature of 62° by Fahrenheit’s thermome. 
ter, being the standard gallon ascertained by this act, the 
same being in bulk equal to 277-276, 1822 [1823, 277-214] 
cubic inches, and so in proportion for all parts or multiples j 
of a gallon.” 

The slight discordance between the numbers of the two 
successive years depends merely on the adoption of a stan. 
dard troy pound, better authenticated than the two-poun 
weight particularly employed by Sir George Shuckburgi 
which was finally preferred, both as representing a unit, 
and as being more simple in its form than the two-pound 
weight. _— 


Nat. Phil. iis 152,150 |) 


Young’s 


there is to be 


But it is obvious, that when wg 
have left ts” 


English Feet. 


English Feet. 


mee 9035 uy Naples carro = 2 botti. 
: 2:195 E tumulo of wheat 3 cubic palm 
ntinople foot, | 1:165 H 40 rotoli. i" 
i 1-049 H Nuremberg town foot ie i. 
cu toot, 1169 H. V. a country foot, 907 H. 
4 greater ell, 2024 V. ae artillery foot, ‘961 V. 
, smaller ell, 1°855 V : ell, 2-166 V. 
igfoot, . . ‘9230 Padua foot, . - 1-406 H. 
ing foot, » + I » H Palermo foot, 147 HA. 
“54 . : 1-066 H. 
old foot, . 1047 H. Paris old foot, 1-06578 = $4 V. 
new foot, 1:036 eae point, ‘0148 E. inches. 
e . - 1-030 H. tas, cea lines -0888, or 8, E. inch. 
cht foot, . . ‘771 H. ev. ell = 44 Fr. inches, or = 43:9 V. 
929 § Wolfe, Ph. ... sonde 5 Fr. feet = § EK. fathom. 
a : t Tr. 1769, v- ... toise 6 Fr. feet = 76:736 E. inches. 
| ell=2 feet, 1°857 V. .. perche 18 Fr. feet. 
jjurgh. See Scotland. .. perche royale 22 Fr. feet. 
Hrafoot, . - 1317 H. ... league 2282 toises = z', degree. 
wince foot, . «+ ‘995 H. «.. square foot or inch 113581 E. 
; 11500) q .. cubic foot or inch 121061 E. 
braceio, - 1-910 f ~ ... arpent, 100 square perches, about & E. 


barilo of wine weighs 140 Fl. 
pounds = 20 fiasclil. 

cogno = 10 barili. 

| rubbioof wheat 640 Roman pounds. ... 

‘he Comté foot, 1:172 H. sen 


fort = Hamburg, 18 
fee. Gple EH. 
“800 ary 
217 5° 
ae aod’ C. 
jvafoot, . + 1-919 H. 
han mile = ; degree. pot 
oble = Dauphine, H. oe 
{> foot, meee O77 HH. aaa 
burg foot, .  ° 983 I. 
elberg foot, . ‘903 TH. 
tuck foot, . . 1101 H. 


md, perch 7 yards. 
acre, 7840 sq. y. E. 
j, old common 


e, ¢ 5299 ber 
Horn foot, =. 992 HH. = 
zig foot, 1-034 H. Bos 
ell, é 1833 H. fico 
en foot, 1:023 H. ay 
te foot, c “044 He. 
n foot, ‘995 H. 
‘bardy mile = 7, degree. 
fia braccio, = - 1:958 C. 
= Dauphiné. 
rid foot, c ‘915 H. 
-918 Howard. 
vara, : 3:263 C. 
Laconda- 
3'285 mine, from 
fi Juan. 
Istricht foot, ‘016 H. 
ta palin, ‘915 H. 


Atua brasso, 1521 H. 
tuan braccio = Brescian, C. 


‘Seilles toot, “814 H. ae. 
‘hiin foot, ‘753 A. 

Ihtz foot, ‘088 H. ee 

hn decimal foot, § °855 H. ae 

aliprand foot, 1426 H. bc 

. braccio, Meo C. ane 

lena foot, 2-081 II. ane 
‘aco foot, “771 Wd. 
tpellier pan, dyi7/7| Jal 
vavian foot, ‘971 V. 
| ell, 2:504 V. 
cow foot, 928 H. 
nich foot, . ‘947 H. 
*86L H. 
les palm, 859 C. 
canna, 6:908 C. 


nile = “ ,', degree,” rather 4'5- 
barilo of wine = 60 carafe. 
- carafa = 3 Parisian pint. 

_ botto == 12 barili. 


acre; mesure rovale about &. 

pint, 48 cubic inches, Dict. Acad. = 
58:11 English. 

litron 74°375 cubic inches English. 

boisseau 1190 = 16 litrons. 

minot = 2 boisseaux, nearly a bushel 
English, = 2380 cubic inches Eng. 

mine = 2 minots = 4760 cub. in. Eng. 

septier = 2 mines = 9520 cubic inches 
English, = 1°56 hecatol. Annu- 
aire: for oats double. 

muids = 12 septiers. 

ton of shipping 42 cubic feet. 

metre 3:07844 feet I’'r. = 3-281 feet 
E. = 389°3708 inches E. Kater. 
Hence, correcting the unclassical 
orthography of the new school: 

millimetre, : ‘03937 E. inches. 


centimetre, 39371 
decimetre, 3:93708 
metre, 39:37079 
decametre, 393 °70790 
hecatometre, 3937-07900 
chiliometre, 39370-79000 


myriometre, 33370790000 
8 chiliometres are nearly five miles. 
1 inch is -0254™; 1000 feet nearly 


305™, 
1 centimetre = ‘39371 E. inches. 
2 eee *78742 
3 aes 1:18113 
4 : 1:57483 
5 sos 196854 
6 se 2°36225 
7 noc 2°75596 
8 oe 3°14966 
9 pon 3°54337 
10 cee 3°93708 
1 square centimetre = "155006 square 
inch. 
are, or square decametre, 3°95 195 
perches. 
hecatare 2 acres 1 r. 35-4 p. 
millilitre, ‘06103 cubic inches E. 
centilitre, ‘61028 
decilitre, 6°10279 
litre, or cu- 
bic isc 61:02791 
nietre, 
decalitre, 610°27900 


hecatolitre.6102°79000 
chiliolitre,61027:90000 
Espen \ 610279'00000 
litre, : a 
a litre is nearly 2} wine pints ; achilio- 
litre 1 tun 12$ wine gallons. 


decistere a4 3:5317 cubic feet E. 
fire-wood, 


stere, or cu- \ 35°3171 
bicmetre, 
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English Feet. 


Parma foot, ; 1-869 H. 
2 braces 27242 C,. 
Pavia foot, 1540 H. 


Piedmout old mile = 14 m. E. 


Placentia = Parma. Cc. 

967 Hi. 

Prague foot, { bees Vv. 

we eld . 1948 V. 

Provence = Marseilles. 

Rhinland foot, 1-030 V. Eytelwein. 

Riga = Hamburg. 

Rome palm, °733 Fi. 
foot, ‘966 Folkes. 
oncia ;'; f. 0805 IF. 
deto, ssf ‘0604 F. 
palmo, . 2515 F. 

«a =palmo di a- snoe 
chitettura, f 13m 1. 

«es canna di ar- Be 
ye, ae Ps 

«.. Staiolo, 4212 F. 


... braccio dei f 2°7876 ¥. 
mercanti, | 2°856 C. 
«. canna dei ve 
eae ea oo - 
... braccio di 
tessitor 2°0868 F. 
di tela, 
braccio di 
architet- 2561 C. 
tura, 
... mile ,'; degree. 
Rouen = Paris. 


‘4 palms.” 


“ 8 palms.” 


C. 
Russian arschin, 2°3333 Ph. M. xix. 


2°3625 C. 
.. _ rerschock 5 v .1,- 
arancne \ 1458 
..  werst, 3508: 
Savoy = Chambery. Ete 


Scotland, ell, 37 Se. i. = 37:2 Eng. inches = 


3°100 
see fall, Gells, 2232 18-600 
— furlong, . - 744: 
oe mile, : 4 : 5952> 
oo link, . . 8:93 
a chain, . 892°8 
: long rood, 1839-2 
noe acre, 553536 sq. f. E. om 


1°27 acre EK. 


oot gill, 6-462 c. i. E. 
ais mutchkin, 25°85 

fee choppin, 51°7 

w. =sospint, «=. = 1084 

see quart, - 206-8 

ea gallon, . 827°23 


ane hogshead, 13235-7, 16 g. 
one gallon of 
the Union, 799° = y} E. barrel. 
lippie, or 


feed, 200°345 
pint jug of 
Stirling, 103°72 c. i. E. 


pint jug of 
Aberdeen, 105°30 


firlot of 
Linlith- 
gow, for 
bear, 3205°5 = 31 pints. 
Nee firlot for en 
wheat, 2197'3 
..  firlot of Edinburgh 14 per cent. 
greater. 
Seville = Barcelona, H. 
vara, . . 2°760.C. 
Sienna foot, . 1-239) El. 


Spain league = 4 miles E. 
Stettin foot, . . 1-224 H. 
Stockholm foot, 1:073 H. 
..  canne 106 c. i. Sw. 
Strasburg town foot, *956 H. 
... country foot, ‘969 H. 
Toledo = Madrid, H 


Trent foot, . 2 1 2O1SEr. 
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Tel English Feet. 
a oe oe - for “a 2-990 H. 
AMeasurcs, 9 
a re 2°107 H. 

Turin foot 1-676 H. 
ee 1-681 C. 
Pos AE (OP 
vss trabucOsw em - 10-085) C. 
Tuscany mile, . 5329: 
See Floreuce. 
Tyrol foot, . - 1:096 V. 
.. ell, c - 2°639 V. 
Valadolid foot, . . :908 H. 


1:137 H. 
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English Grains. 


Amsterdam com- 7636" = 
mercial pound, 

10280 ases = 494-048 grammes. 
Coquebert, —493°93 grm. Vega. 
Lroy pound, 7602: kK. gr. 
adjusted at Brussels, 1553, — 
10240 ases, = 491-96 grm. Cog. 
= 492-0044 orm. V. 
stone 16 pounds, 
ounce ;', pound, 
drop j, ounce. 
Apothecaries’ pound 369grm. V. 


Brabant. 
Venice foot, {ria Bernard, Antwerp, a "7048" E. gr. H. 

F ie 1-167 C. [How. v. Avignon, . ‘ 6217- H. 

braccio of silk, 2:108 C. Basel, », F s 4713° H. 

ell, 2089 V. Bayonne, . ; 7461: H. 

... braccio of cloth,2-250 C. Bergamo : . 4664 HL. 
see mile ot as or a7 degree. 2 11660: He 
moggio of wheat weighs 528 V. Bergen, . . 7833 H. 

: pounds. , Berlin, . . 9232: Kytelw. 
— at “aged ly Ht. A cubic foot French of water weigh- 
Nacenzesiog, ae ing 65:9368 Berlin lbs. 
Vienna foot, . . 1:036 H. Bern, : ; 6722: 

a Pid ayer, C.V. Bilboa = Bayonne, H. 
post mile, 24888- We Baibaloelryey : Paget. 


yoke of land, 1600 square fathoms. 


Bordeaux = Bayorne. 


ve Bourg . 9074 H. 
-» Imetz, or bushel, 1:9471 c. f. of Brabant pound of 7249- = 469'12 erm. 
_ Vienna. Amsterdam. Cog. 
elmer = 40 kannen = 1-°792c. f. V. Brescia, - . 4497-H. 
ve ie = “a eimer. Vega. Brussels heavy pound Vv 
eL nl \ Pt pms 7201 466°3 erm 
‘aie F 201+ = 466:3 erm. 
Ulmitoor, . 826 H. «» ~— light pound, 4 me Vv. 
Urhino foot, . . . 1:162 H. : 38° HH. 
Utrechit foot, ‘741 FL. Calls “ F Lt i. 
Warsaw foot, . . 1169 H. China, kin, . é 


Wesel = Dordrecht, H. 
Zurich foot, .  . ‘979 H. 


TABLE OF VARIOUS WEIGHTS. 


Ancient Weights. 


English Grains, 
Attic obolus, . . { 


‘989 Ph. M. viii. 


8-2 Christiani. se 
9-1 Arbuthnot. 


5802: = 375°708 

grm. Coq. 
leang = ,', kin, 
«. tsien = 7, leang. 
Cologne, : . F220-er. 

7218: Eytelwein, 

.. Acc. f. French of water weighing 
66-0656 Cologne Ibs. 

7223° = 467:74 grm. 


grain, 54, of the weight of a cubic 
inch French of water at 57°. 


51-9 Chr. Studer in Gilb. xi. 
Attic drachma, . { 54:6 Arb. Constantinople, 7578 H. 
lesser mina, . 3892-75 dr. Chr. age sins i a 
: 5189: 10 . : : 2° H. 
greater mina, { 5464° ee Chr. pound, . by bo 2. ein 
medical mina, 6994° Arb. ‘ ' “yy 
talent = 60 mine =} cwt. E. epsale o mark, Sel a ony: 
OlitGreéeF diacim, * 7 ede. Damig, =) 074 EL 
% “narius. Arb. Dresden, . .  7210°468-83 grm. V. 
> . 7 . 
Old Greek mina, . 6425° Arb. Laie ; P ie 
Egyptian mina, . . 8326: aici : wi , Gat 
cei ys poun ; 
Brier i ss i 8958- = 24 denari of 24 grains each. 
mare at é France. See Paris. 
ae one ei 9992: Geneva, . , - 8407: H. 
loscorides, 4496 H 
R : 51:9 Chr. 3 oz. Genoa, . . iy. 
Roman denarius, ; 62:5 Arb. t oz, _ + eral 6638: H. 
415-1 Chr. _ ~ 


ounce, . . 


pound of 10 Y 4150+ Chr. 
pound of 12 § 4981: Chr. 
OZ. 5246° Arb. 


Modern Weights. 


From Hutton, Cavallo, Vega, and 


Pounds, English Grains, 
Aleppo rotolo, 30985: H. 
Alexandria, . . 6159-H. 
‘Aheant, <) .”. 6909: H. 
Amsterdam, . . 7461-H. 


437-2 Arb,—av. oz, 


rotolo = 18 ounces, 
rubo = 26 pounds. 
cantaro = @r. 
peso = 5 cantari. 
Germany, apothecaries, 5523-357-66grm. V. 
Hamburg, . : 7315: H. 
Ireland. See Dublin. 


_KGnigsberg, . - 5968- H. 
Leghorn, . ‘ 5146: H. 
others. Leyden, ; * 7038: H. 
Liege, ' 7089. H. 
Lille, . . ° 6544- H. 
Lisbon, . 2 7005- H. 


London, avoirdupois, 7000: 453-61 grm. V. 
- troy, . 


5760: 373'14 grm. V. 


English Grain; . 
Lucca, . . 5273° H, 
Lyon, silk, . - 6946+ Hy, 
-.. town weight, 6432- }. 
Madrid, . 4 


6544- H, 
Marseilles, 6041: H, 
Melun, . 4441-, 
Messina, - 4844 4H, 
Montpellier, . 6218: H. 
Namur, - 5 7174: YH. 
Nancy, . ; - 7038: H, 


Naples, , 5 
= 12 oncie. 
rotolo = 33} 0. 
staro = 103 r. 
cantaro = 100 r. 
oncia = 30 trapesi. 
trapeso = 20 acini, 

Nureinberg, 

Paris, 


4952- H, 


7871" 509-78 
7561- A. 
1-08 Ib. ay, 
... mare $a pound, 
.« ounce 4 marc, 
«. gros } ounce, 
-.. denier £ gros, 
+e. grain 1; denier, = .8203 gr. E, 


. tmilligramme, +0154 gr. 
centigramme, ‘1543 
decigramme, _—_1°5433 


+. gramme, 15°4339, 

-. decagramme, 154°3300 §- 
... hecato- ~ 

gramme, ¢ 1543°3000 

cos Clitltos 15433-0000, 2lt 

gramme, 2° 

myriogramme, 15433 

cording to Dr Kell 

ments on the actual 

use, but according 

lish experiments, t 

ought to weigh 15: 

he quintal = 10 myriogra 

a millier = 1000 chili 

about a ton. 

noe Sous = 5 grammes of 

oe france = 5 grammes 

with J, of copper. 


Prague commercial 2 7947: E. 
pound, 

Revel, -  « 6574955 

Riga, ke -6149° HF, 

Rome, 4 - §257°H. 


= 12 oncie, 
oncia = 8 dramme, 
dramma = 3 scrupoli, 
scrupolo = 2 oboli, 
obolo = 4 silique, 
siliqua = 12 grani. 
Rouen, .  .  . 7772: I. 
Saragossa, . . . 4707°H. 
Scotland, Troy ‘ 
pound, Dutch, \ 7021 : 
-« Trone pound 
= Troy, 
soo eee OUNCE, 
Seville — Cadiz. 


952725 
4763 


Smyrna, . . . 6544:H. 
Stettin, . . . @jg2aam 
Stockholm, . . 9211°H. 
Strasburg, . 7277-e 


Toulouse, . . . 6323 H. 
Troys. See Amsterdam, Scotland. 
Turin, . . 4940 H. 


Tunis, . 7140: I. 

Tyrol, : : 8693°56 

Ven} 4215° H. 

enice, . 6827: H 

-- libra sottile of 12 ow 
grm. V. 


.-« common pound of 12 ounces, $58 


rm. V. 
--- pound of 12 ounces, 
46817 grm. V. 
»» libra grossa, 477°49 grm. V- 
Verona, . . Gaga 
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lish Grains. — ' y 
Eng , . 8 Apothecaries’ Grains of different Countries. eed a ‘978 Weights 
jewa,- 6879: H. From Vega. inne om and 
mercial : — NAD IES: s+ + 60 Measures. 
ega, com \ 8648-560-01 grm.V. Austria, . ° A Ces ES Piedmont, ; Ri i *824 Se 
ound, - rem, . ~. ". 5. a6 Portugal, . 2. (eWa 
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Tie preceding part of this article was furnished by the as will be afterwards explained, those measures used for 
ir Thomas Young, for the Supplement to the former such articles as were formerly heaped, and now are neither 
itins, in such a form as not to supersede any thing pre-_ weighed nor stricken ; and the comptroller-general, or other 
Uy given on the same subject in the body of the work; duly authorized officer of the exchequer, may compare and 
tat, both for this reason, and on account of the changes verify, and stamp as correct standards, any weights and 
i; have taken place since Dr Young wrote, some addi- measurcs which respectively correspond in weight, length, 
mare required. Indeed, excepting the comparative and capacity, with the standards, or parts, or multiples 
| his supplementary article was almost entirely con- thereof, deposited in the exchequer, under the 5th Geo. 
eto the then only proposed equalization of the very IV. cap. 74, although, with the exception above noticed, 
ont weights and measures employed in different parts such weights and measures may not be models or copies in 
» British empire, but on which four successive legis- shape or form of the standards so deposited. 

enactments have since taken place. These are, 5 Geo. All copies of the imperial standard weights and measures 
\, 74, 6 Geo. IV. c. 12, 4 and 5 Will. IV. c. 49, and which have become defective, or have been mended, in 
4 6 Will. IV. c. 63. The first two of these statutes consequence of wear or accident, shall forthwith be sent to 
exceedingly inert, being little better than mere re- the exchequer, for the purpose of being again compared 
mendations or abstract speculations, from the circum- and verified, and shall be stamped as re-verified copies of 
ie that every one was still allowed to use whatcver such standards, provided the officer appointed for such ve- 
int or measure his fancy, habits, or interest led him to ification deem them fit for the purposes of standards, and 
si. The third has been repealed or supcrseded by the every new comparison and verification shall be indorsed 
; and the latter, which was passed in 1835, besides upon the original indenture of verification ; and such 
se heaped measures, declares all bargains or trans- weights and measures shall be stamped upon fees of veri- 


ns to be illegal, or null and void, which are made by fication only, unless they have been found incorrect ; for in 
other weights or measures than the imperial. But that case an extra charge is to be made for adjusting them. 
ilugh this law, which came into operation Ist January The Winchester bushel, the Scotish ell, and all local or 
#, has certainly placed the matter on a very different customary measures, are now abolished ; and every person 
ong from what it was before, the equalization is so far who shall sell by any other than one of the imperial mea- 
| being yet complete, that two, and in some respects sures, or some multiple or aliquot part thereof, shall be 
1, different sorts of weights are very needlessly allow- liable to a penalty not exceeding 40s. for every such sale ; 
Wwhich tends to create confusion, and affords opportu- but nothing herein shall prevent the sale of any articles in 
for fraudulent transactions. This, it seems, was done any vessel, where such vessel is not represented as contain- 
ipally in compliance with the wish of the College of ing any amount of imperial measure, or of any fixed local 
cians, who had long bcen in the habit of using the or customary measure formerly in use. 
jweight in their prescriptions. It seems quite clear, The use of heaped measure is now abolished, and all 
if any class of the community was to be so indulged, bargains, sales, and contracts by heaped measure are null 
iuld have been such as were ready to plead being so and void, under a penalty not cxceeding 40s. for every such 
ehind the rest that they could not reduce the troy to sale. 

upois. ‘There is however no good reason why phy- Some articles formerly sold by heaped measure do not 
hs’ prescriptions should in this respect always continue admit of being stricken, and cannot conveniently be sold 
uated, and lagging behind every thing else, any more by weight. {t is enacted that all such articles may in fu- 
there is that physicians should always continue to use ture be sold by the imperial bushel, but as having its form 
Missical Latin instead of their mother tongue. defined by the act 5 Geo. LV. cap. 74, for the sale of heap- 
he parliamentary commissioners on weights and mea- ed measure, the diameter being ninetecn and a half inches 
# think there is reason to believe that the word [roy outside, or any multiple or aliquot part thereof, also defined 
fo reference to any town in France, but rather to the by the same act, such being filled in all its parts asnearly even 
ikish name of Jroy Novant given to London, as founded with the brim as the size and shape of the articles will ad- 
e legend of Brute. Troy weight would thus mcan mit (see foot-note, p- 846) : but Daim ee Pe 
bHlon weight. But some would derive Troy or Troyes, vent the sale by unt e way come aa ah °. 
d| trois (three), alleging it has refercnce to the three heaped measure. bi ae ee , aol - = és _ 
tipal divisions of penny, shilling, and pound, or penny, every description, shall be . y weilg and not by 
ue, and pound, used in money weight. ‘Thc commis- sure, under a penalty of bi 4 et sa . " 7 
rs, with great probability, suppose the avoirdupois All articles sold ce . sha - so : y we 
tht, by which heavy and bulky goods have very gene- weight, except gold, si ie P pee coigualae ch os A ‘ 
I been weighed for a long time past throughout this cious stones, which may be sold by troy weight ; a 

‘j \ i h, when sold by retail, may be sold by apothecaries 

‘try, to be derived from avoirs (averia), the ancient which, mee er a nag i sand 
2 for goods and chattcls, and poids, weight. weight. The weight eo 4 “ re ‘a ae 
the act 5 and 6 Will. IV. cap. 63, contains several im- consist of fourteen ener pounds ay oiteaPes. ane 
eee one the substance of which we sha” "veri a a mt Gat ssl forin shall 
Wour to state briefly. Weights and mcasures veriied of tw L ; 
stamped at the ier as copies of the imperial ate ph iad = - forte made by any 
ards shall be taken to be legal weights and measures, multipte OF < ‘ a 
e used for comparison, alth Ah Wet sawilar in shape to Ail weights of ee ie pe _ = = 
€ required under the provisions of former acts, except, the number of pounds contain e 7 
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WEIGHTS AND MEASURES. 


on the top or side, in legible figures or letters ; and all mea- 
sures of capacity shall have their contents stamped or mark- 
ed on the outside in legible figures and letters. 

‘The stamping of weights entirely composed of lead or 
pewter, or of any mixture thereof, is prohibited; but no- 
thing herein shall prevent the use of lead or pewter, or any 
mixture thereof, in the manufacture of weights, if these are 
wholly and substantially cased with brass, copper, or iron, 
and legibly stamped or marked “ cased ;” or shall prevent 
the insertion of such a plug of lead or pewter into the 
weights as shall be bona fide necessary for adjusting them, 
and receiving the impression of the stamp. Nothing here- 
in shall require any single weight above fifty-six lbs. to be 
inspected or stamped, nor any wooden or wicker measure 
used in the sale of lime, or other articles of the like nature ; 
or any glass or earthenware jug or drinking cup, though re- 
presented as containing the amount of any imperial mea- 
sure, or of any multiple thereof; but any person buying by 
any vessel represented as containing the amount of any im- 
perial measure, or of any multiple thereof, is authorized to 
require the contents of such vessel to be ascertained by 
comparison with a stamped measure, to be provided by the 
person using such wooden or wicker measure, glass jug, or 
drinking cup, and if such comparison be refused, or the 
measure be found deficient, the person using the same shall 
be liable to the penalties imposed on those using unjust 
weights or measures. 


The following is a tabular view of the weights and measures, 
according to the present state of the law, throughout the British 
empire. In some of the colonies, however, and particularly in 
India, a variety of other weights and measures besides is still in 
use, as will be noticed in the sequel. It is only necessary to ob- 
serve, that all the quantities in the same horizontal line of the 
same table are equal to each other. 


Troy Weight. Apothecaries’ Weight. 


Peemrcue vaeneeo, 
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eat te 
Grains. | Dwts. | Oz. | Lb. Grane Scruples. ek Oz. | Lb. 
24 oy a ae 20 Slash a E tes 
480 A i on 60 3 | i) ape |e 
5760 | 240/ 12| 1 480 24 8 1 | a, 
} 5760 288 96 | 12) 1 


In these two weights the grain, ounce, and pound are the same. 
The troy is used for the precious metals and for jewels, as also in 
trying the strength of spirituous liquors, and for comparing dif- 
ferent weights with each other. Four grains troy make a carat. 
But this term when applied to gold denotes its degree of fineness. 
Thus, the weight of any quantity or compound of that metal being 
supposed to be divided into 24 equal parts, if the mass be pure 
gold, it is said to be 24 carats fine. If it consist of 23 parts of 
pure gold and 1 of alloy, it is said to be 23 carats fine, and so on. 
Diamonds and pearls are also weighed by carats of 4 grains, but 5 
diamond grains are only equal to 4 troy grains. ‘This sort of 
weight is not very different all over the globe. There are 150 
diamond carats in the troy ounce. Apothecaries’ weight is chiefly 
used for medical prescriptions ; but drugs are mostly bought and 
‘sold, especially in wholesale, by avoirdupois weight. 


Avoirdupois or Commercial Weight. 


Troy Grains. Drams, Oz. Stones. | Ors. |Cwts.| Ton. 
437'5 16 1 a 62 
7000 256 16 l ote 
98000 3584 224 14 1 
196000 7168 448 28 2 
784000 28672 1792 1312 6 
15680000 573440 | 35840 | 2240 | 160 


The above lb. of 7000 troy grains was formerly subdivided into 
7680 avoirdupois grains, 10 of which made a scruple, 30 a dram, 
and 480 an ounce. he troy pound is less than the avoirdupois 
in the proportion of 144 to 175, or of 14 to 17 nearly ; but the troy 
ounce is greater than the aveirdupois in the proportion of 192 to 
175, or of 79 to 72 nearly, 


Measures of Length. 


Inches, Links. Feet. Yards. phic 
1 6 a d 
1-515 ] tee | iis 
4-545 3 ei De 
25 16-5 55 1 
100 66 22 zt 
1000 660 | 220 40 
8000 5280 | 1760 | 320 | 80 | 


Three inches make a palm, 4 inches a hand, 5 
and 6 feet a fathom. In cloth measure, 2} inches=1 naj 
= 1 quarter, and 4 quarters = 1 yard. i 


Measures of Surface. 


23 2a 
Sa ag 
Ee aa 
62°726 J 
144 2°295 
1296 20°66] 
39204 625 
627264 10000 484 16 
1568160 25000 1210 40 
6272640 100000 4840 160 


In the superficial measurement of stone, brick, or slate 
square yards are termed a rood, and 100 square feet of 
square. ‘here are 1728 cubic inches in the cubic fi 
cubic feet in the cubic yard ; 40 cubic feet of rough, o 
timber, make a load or ton. A cubic yard of earth 
load. 


Imperial Liquid and Dry Measure, deduced from the Stand 
containing 10 lbs. avoirdupois of distilled water at the te 
62° Fahrenheit, and barometer 30 inches. 


x 
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= 
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1:25} 34659 4| 1 : 
25 69-318) «sf 62} od... 
| 5 138°637| 16) 4) 2 
1 10 277-274, 32] 8] 4 
20 554548 64, 16) al 
80 | 2218-191) 256, 64) 32 
/320 | 8872-763 1024 256 128) 6 
640 |17745°526 2048 512, 256 128, 32 


This measure came first into operation Ist January 
has only been compulsory as the sole legal measure of ¢ 
since Ist January 1836. The peck, bushel, coomb, and 
are dry measures only. 

In beer measure, the barrel consists of 36 gallons = 
and the hogshead contains 14 barrel or 54 ga'lons. 
tierce, hogshead, puncheon, pipe, butt, and tun, used for win 
spirits, are so vague and variable in their contents, that th 
to be considered rather as the names of the casks than ase 
any fixed or definite measures. However, such vessels are ust 
gauged, and have their contents, whatever they may be, ) 
on them. But for a great variety of local and customary we 
measures, and packages of a less general nature, we b 
to the Second Report of the Parliamentary Commis 
Weights and Measures, to Buchanan’s Treatise on the 
ject, and to Waterston’s Manual of Commerce, 

In the old English wine measure, 32 gills = 8 pints= 
= 1 gallon = 83311 imperial gallon; so that 6 old w: 
were very nearly equal to 5 imperial. 

In the old English measure, 8 pints = 
= 1-01704 imperial gallon. is 

All the denarink tions of the old English or Winchester A 
measure were the same as those of the imperial, but eacl of 

former was less than the latter in the proportion of 32 pence 
or, more accurately, of 969447 to 1. Wherefore, each of it by 
chester measures will be reduced to imperial by multiplying ¥ °F 
“969447. a 


4 quarts = 
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Se ee eS FF aS Oe ee a eS a eg —————————————————_—___—___—_—_______—_____________________ es 6s ee 


‘ 


WEIGHTS AND MEASURES, 


‘n Scotish troyes, or Dutch weight (which, under the name of 
Kinch troys, was, by the acts of the Scotish parliament of 1617 
a 1618, declared to be the only legal weight for Scotland, and 
‘ti standard of which was committed to the keeping of the borough 
Lanark), 4096 drops = 256 ounces = 16 lbs. = 1 stone — 


851 


l 37-0598 imperial inches; and 1920 ells Weights 
= 320 falls = 8 furlongs = 1 mile = 1-123094 imperial mile. The and 

Scotish chain for land measure, like the imperial, consisted of 100 Measures. 
links, and though often reckoned to have been just 74 imperial —.— * 


The Scotish ell was — 


1391885 lbs. avoird., according to the verdict of the Edinburgh 
j , (4th February 1826), from weighing the orginal Lanark stone, 
tin in the custody of the Dean of Guild of Edinburgh. But in 
tice the Dutch stone was more generally reckoned, and pro- 
y was adjusted to, 17-5 lbs. avoirdupois; or 4 Dutch stones 
e = 5 imperial stones of 14 lbs. each. In this way although 
gjutch stones were said to form the standard Scotish meal boll, 
it?as commonly reckoned to be just ten imperial stones, or 140 
li! avoirdupois. 

‘the tron weight, although condemned to be utterly abolished 
pyhe statutes above cited, continued in use, and varied through- 
or Scotland from 21 to 28 ounces avoirdupois to the pound, which 
iridinburgh contained 22 of these ounces. It was generally 
wl for butter, cheese, and in many places for butcher- meat, 
hn), &c. Its multiples and subdivisions were similar to those of 
t] Dutch. A stone of 16 lbs. avoirdu pois, called customary weight, 
w also to be met with in many places both in England and Scot- 
jl. Nay, in some places this went by the name of Dutch weight, 
(le the Dutch, again, was called Edinburgh weight. 


feet, was more correctly = 24 ells = 74-1196 feet: and 5760 
square ells = 160 falls = 10 square chains = 4 roods = 1 acre 
= 1°261183 imperial acre. Scotish acres will therefore be reduced 
to imperial, by multiplying them by 1-261183. Twenty-three 
Scotish acres made about 29 imperial, or, more nearly, 134 Sco- 
tish = 169 imperial. 

In the old Scotish liquid measure, 128 gills = 32 mutchkins 
= 16 chopins = 8 pints = 1 gallon = 3-00651 imperial gallons. 

Although several of the old Scotish dry measures were very 
different in different districts, most of them were similarly sub- 
divided, having 64 lippies or furpets = 16 pecks = 4 firlots = 1 boll. 
In some of them, however, the bolls, especially where they were 
large, had very different sorts of subdivisions. But for an account 
of these, we must, for brevity’s sake, refer to Mr Buchanan’s 
very complete treatise on the subject. The proportion of an en- 
tire boll of each to the imperial measures, as determined by the 
verdicts of the juries in the different counties, in terras of the act 
5 Geo. IV., cap. 74, will be seen from the following table, which 
may often be of use in interpreting contracts or leases based on 
the old measures. 


ple shewing how many Imperial Bushels, Pecks, Gallons, and Decimals, aré contained in one Boll of each of the Old Scotish Locat 
Measures for Barley, Oats, Wheat, ec. 


One Boll. Barley, Oats, &c,} Wheat, &c. One Boll. 


Barley, Oats, &c. Wheat, &c. 

“| B. Pk. Gall.| B. Pk, Gall. ; ’ B.Pk. Gall. |B. Pk. Gall. 
| PAberdeen.........-.eseeceseceeeeeeseee] 6 1 1544] 4 3 1-416] Kincardine, north Pall concccsssecag! 6 Load. 3 3 1-944 
PATTI BDVETATY ...05. 006 .ccccsscees Goelk OAL) | ys -.- | Kincardine, south part............... 6 0 0104 4 0 1:072 
RMI ocs..c00ss12.06...5..| 6 2 0-426]... -... | Kinross’... kate ee | .| 5 3 0565 | 3 3 1-919 

Wp CBG. ieee] 7 3 LOM!) ... | Kirkcudbright, aealeer sd 

_|jAyr... a sessseesesseeel 7 3 0045) 3 3 1-022] Between the rivers Orr & Fleet}10 2 1-311 5 Je 

Rb aes... é se] 6 1 0°256| 4 1 0°55)] West of Fleet..:........ R-ceecte-] CY ek ee ‘i om 

ous cobot ACen AOen S066] Sr sr PLT] Mase Of OfPe. i... tee ee Oe Tes5e a ia 
[Bitesessseseesenseeseeeereeesseee 7 3 0°759| 3 3 1379 Linlithgow «os ssssesseseseeen sree 5 3 0-601 | 3 3 1-944 

SRD es a gectelecestnc.s...1 6 1 0566) La: ALLEY... cece cseeseeseeesee| 6 O 1097 noe, 

[Clackmannan........seeceeseee Seng Ge rer 4h Grice TE 1371 _— 
BR UWEMMETGOI se. .0.ccsecceec.oceseasee4 6 1 1019] 3 3 1°943 ReniGWaterer te sscske necro cl GO LTA /Odds 3 3 1-944 
Elgin and Moray.............0...0.{ 6 0 1:006| 4 0 1-691] Ross and Cromarty... 5 3 1°73B5 3 3 1-699 
So: 5 ee wdeiaie’ 5 3 0957) 4 0 0°188] Roxburgh............ saad ateaatete coeeee| 6 O 0°442 6 0 0-442] 
Forfar, EVIOUIRUES coro cys Sccscnsancaccereceh | . AEwRS 5 0 1:508 
(a MeWndieess[ad” BSB l 4 OF OBIE | Selina yee. - cet ecceancnnceeserde ed. Lg 4 3 0-765 
BOOB ed ss5s000...002.5.... 6 O° 0-104) 4 O 1-072 | Stirling ..............ccccceseersecserenel 6 0) 118] 3 3 1-919 
INVEPMESS:...,.....2...02..0000000000.| 6 O O917{ 4 © 0-484 | Sutherland............. corinptadeec sae | 6 0 0102 3.3 1-944 


he old Linlithgow corn measures (which by acts of the Sco- 
i parliament of 1617 and 1618 were declared to be the only le- 
#) measures for Scotland, the wheat firlot heaped having till then 
In used for barley and oats, when an equivalent separate firlot for 
fe was first introduced) were also, previously to the imperial 
Hasures, used in the counties of Dumfries, Edinburgh, Hadding- 
) Lanark, Peebles, Perth, and Wigton. ‘They differed little 
fin the one of the two bolls used in several other counties, es- 
pially that for wheat, as will be seen from the table. The term 
is still retained, six imperial bushels being generally reckoned 
the boll of barley or oats, and four such bushels to the boll of 
Veat, &c. 

nthe old Irish measures, 11 miles were equal to 14 imperial 
Yes, and 121 acres made 196 imperial acres. ‘Twenty imperial 
shes were reckoned a barrel of wheat, peas, beans, or rye; 16a 
jrel of barley, bere, or rapeseed; 14 a barrel of oats; and 12 
jerrel of malt. To the Winchester quarter were reckoned 41 
ines of wheat or rye, 24 of barley, 22 of oats, and 20 of malt. 
\the old Irish gallons, 200 made 157 imperial gallons. 

he troy grain is equal to 064792 French gramme, the troy lb. 
7378202 kilogramme ; the avoirdupois lb. = *453544 kilogramme. 
British yard = -914379 metre; the mile = 1:609305 kilo- 
ttre; the acre — -404667 hectare 3 the gallon = 4:543389 litres ; 
| bushel = -363471 hectolitre ; and the quarter = 2-907769 
‘tolitres. The reduction of French to British is subsequently 
Hell. 

1 the following general comparison of the principal foreign 
ights and measures with the British, instead of the term ém- 
al, which alone must be nearly unintelligible to foreigners, and 
{eed has become next to superfluous after every other standard 
ceased to be legal in this country, we shall use the term Bri- 
| 0 denote such of the standards as are uniform, and troy and 
reurale to express the two different kinds of weights respec- 


eae ee ee Se ee eee 


y. 
\Igiers—Since the French conquest, the metrical system and 


systéme usuel of France are generally used by European merchants. 
The metalli of oil = 37:375 lbs. avoirdupois ; and 100 rotoli — 
119 lbs. avoirdupois. The metical = 73 troy grains. The Turk- 
ish pic used for cloth = 24-5 British inches; but the Moorish pic 
is only three fourths as long; and 16 tarries = 1 caffise = 8°75 
British bushels. 

Argentine Republic.—Same as in Spain. 

Arabia.—The weights and measures of Egypt are much used 
where the sway of Melemet Ali has extended. Besides these, 
200 rattles = 100 maunds = 10 frazils = 1 bahar = 222°5 lbs. 
avoird. 

Austria.—Of the weights, 32 loths = 16 oz. = 4 quarters = 1 
commercial lb.; and 100 lbs. = 1 centner = 123-56 Ibs. avoird. 
Also 20 lbs. = 1 stone. ‘The Vienna mark of 4333 grains troy 
is used for gold and silver. Five such marks make nearly 6 
marks of Cologne. Of Vienna measures, 6 feet make one klafter 
or fathom = 6°23 Brit. feet; 1 ell = 30-6 Brit. inches; 4000 
klaftern = 1 posting mile = 4°71 Brit. miles; and the joch 
= 6889 Brit. sq. yds. Also 70 kopfen = 40 maasses = 4 viertels 
= 112-46 Brit. gall. Of wine, 32 eimers = 1 fuder; and 30 
eimers = 1 dreyling. Eight achtels of corn = 4 viertels = 1 
metzen = 1°69 Brit. bushel, and 30 metzen make 1 muth. At 
Trieste, the woollen ell = 26-6 Brit. inches; the silk ell = 25:22 
Brit. inches; the eimer or orna of wine = 12-45 Brit. gallons ; 
the barile = 144-5 Brit. gall. The orna of oi] = 14:17 Brit, 
gall. ; and the stajo of corn = 2-272 Brit. bushels. But some- 
times the weights and measures of Venice, about to be described, 
are used here. 

In public and official matters, the decimal system of France 
was in effect adopted, though under a different nomenclature, in 
the Austrian states of Italy in 1804. Thus 10,000 grani = 1000 
denari = 100 grossi = 10 oncie = 1 libra nouva = 1 kilogramme 
= 2-2086 lbs. avoird.; 1000 atomi = 100 diti = 10 palmi = 1 
metre = 39°3708 Brit. inches ; and 1000 copi = 100 liti = 10 mine 
= 1 soma = 1 hectolitre = 2°7512 Brit. bushels. The decimal 
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Weights system is principally used in public affairs, the old weights and 

and measures being in more general use for ordinary trade. In Milan, 
Measures. the mark = 3627 grains troy; the lb. peso grosso = 2°3343 lbs. 
—\— sottile = 1:6818 lb. avoird. ; and the oil rubio = 47°5 same lbs. 


Cape of Good Hope.-The Dutch standards, w’ 
used liere, have now in a great measure been 
British. One hundred Dutch lbs. = 108-923 
muid of wheat weighs about 110 lbs. Dutch, or fu 


The wine brenta = 15-72 Brit. gall.; the corn stajo = 2:008 
Brit. pecks. In Venice, the lb. peso grosso = 1°0519 Ib. avoird. ; 
the lb. sottile = 6643 lb. avoird. ; and the mark = 3681°5 grs. 
troy. The woollen braccio = 26-6 Brit. inches; the silk braccio 
= 24°8 same inches; the wine seccho = 2-376 Brit. gall.; the oil 
miro = 3°354 Brit. gall.; and the corn stajo = 2:20 Brit. bushels. 

Australia.—Same as in Britain. 

Baden.—One hundred lbs. = 10 stones = 1 centner = 50 kilo- 
grammes = 110°2429 lbs. avoird. ‘There are 2 feet in tlhe new 
aune = 6 decimetres = 23-62 Brit. inches. The morgen of land 
= 36 French ares = °8896 Brit. acre. Also 150 litres — 1 ohm 
= 33-015 Brit. gallons; and 20 malters of corn = 1 last = 30 hec- 
tolitres = 10°32 Brit. quarters. 

Bavaria.—The centner or quintal = 100 lbs. = 5 stones = 56 
kilogrammes = 123°5 lbs. avoird. Gold and silver are weighed 
by the Cologne mark of 3608 troy grains. ‘he ell = 32°8 British 
inches; the eimer of wine = 60 maas = 8:12 Brit. gallons; and 
12 viertels = 6 metzen = | sclieffel = 9°98 Brit. bushels. In the 
old system of Augsburg, 100 lbs. heavy weight = 108:3 lbs. avoird. ; 
and 100 lbs. light weight = 104-23 lbs. avoird. ‘The mark = 3643 
troy grains, and is divided into 16 loths = 64 quintius. > 

Belgium.—In 1820, this country and Holland being under one 
government, the French metrical system was introduced into both, 
but with the old Dutch nomenclature, as follows. ‘I'en korrels 
= 1 wigtje = 1 gramme = 15°434 troy grains; and 1000 wigtjes 
= 100 loods = 10 ons = 1 pond = 1 kilogramme = 2:20486 lbs. 
avoird. The apothecaries’ new pound is divided into 12 oz. = 96 
drams = 288 scruples = 5760 grains = 5787 grains troy. Ten 
palms = 1 elle = 1 metre = 39°3708 Brit. inches; also 1 mijle 
= 1 kilometre = 1093°633 Brit. yds.; and 100 square elles = 10 
sq. roedes = 1 sq. bunder = 1 are = 119-6033 Brit. sq. yds. ‘he 
cubic elle = 1 stére = 1:30802 Brit. cubic yd. ; and 100 vinger- 
hoeds = 10 maatjes = 1 kan = 1 litre; and 100 kans = 1 vat 
liquid measure = 1 hectolitre = 22:009 Brit. gallons. Also 100 
kops = 10 schepels = 1 mudde or zak dry measure = 1 hecto- 
litre = ‘3439 British quarter. 

Of the old systems still partially in use in many places, the Bra- 
bant lb. = 1:0335 lb. avoird.; the ell = 27°58 Brit. inches; and 
the league = 6076 Brit. yds. The aam of 50 stoops = 32°4 Brit. 
gallons ; the velte = 4°] Brit. gall.; and 37-5 viertels = 1 last 
= 62 Brit. bushels) The Antwerp silk ell = 27:32 Brit. inches, 
and the woollen ell = 26:97 of same inches. 

Brazil._In general the same as in Portugal. But in trade 
the following are also in use. The lb., of which 99 = 100 lbs. 
avoird. Five varas = 6 British yds.; and 4 covados = 3 Brit. 
yds. The medida of Rio Janeiro, of which 100 = 61:1 Brit. 
galls.; and 12 alqueires = 12°86 Jrit. bushels. The canada of 
Bahia = 1-667 Brit. gall.; and 7 alqueires = 5°817 Brit. bushels. 
The alqueire of Maranham = 1-11 Brit. bushel. 

Bremen.—The lb. consists of 16 ounces, and the lispond of 14 
such lbs., of which 116 = 1 centner = 127-44 lbs. avoird. Hence 
10 lbs. of Bremen make nearly 11 avoird. The Cologne mark is 
used for gold and silver. The ell of 2 feet = 22-76 Brit. inches, 
and 180 quarts — 45 stubchens = 20 viertels = 1 ahm = 31°5 
Brit. gallons. Six alms = 1 fuder of Rhenish wine, and 44 stub- 
chens = 1 ahm of French wine. In corn measure, 640 spinets = 160 
viertels = 40 scheffels = 4 quarts = ] last = 9°77 British quarters. 

Brunswick.—T he centner consists of 114 lbs., and 100 lbs. = 103 
“bs. avoird. Two feet = 1] ell = 22-46 Brit. inches. Forty stub- 
gens = 1 wine aim = 32:28 Brit. gall. Forty himtens of corn 
= 4scheffels = 1 wispel = 34:2 Brit. bushels. 

Buenos Ayves.—The same as in Spain. 

Burman Empire.—Most commodities are bought and sold by 
weight. Of rice, 64 sales = 16 vis = 4 saits = 1 ten or basket 
= 57°36 lbs. avoird., but generally reckoned at half a cwt. Other 
grain, pulse, fruit, sait, and also lime, are measured. One hun- 
dred kaits = 1 vis or paiktha = 3°59 lbs. avoird.; and 150 vis = 1 
candy = 500 lbs. avoird. 

Canada.—The same as in Britain, except that the old English 
measures of capacity are still partially used, as also the old French 
nunot = 10556 Brit. bushel; or 45 minots = 49 Winchester 
bushels, though commonly reckoned at 50. 

Canary Fsles.—The same as in Spain; but in the corn trade, 4°5 
fanegas of wheat or barley, and 3-167 of maize or Indian corn, are 
reckoned to the Winchester quarter. 

Candia.—Vhe oke = 2°75 Ibs. avoird., and the quintal = 126 
of same lbs. The ell or pik = 25:11 Brit. inches; the dennum 
measure of surface = 40 sq. yds. The mistach is a variable mea- 
sure of wine from 3 to 5 Brit. gall.; that of oil is more nearly 
3 gall. Corn is measured by the carga = 4°19 Brit. bushels. 


_ yard; and 10 steres = 1 decastere. 


and 100 Dutch ells = 75:47 Brit. yds. ; also ] 
Brit. acres. In corn measure, mild 
gallons. ; — 7 ~ British 

Ceylon.—For foreign commodities, the British w 
nerally employed. ‘The candy or bahar = 500 lbs, avoird 
the garce = 82 cwts. 2 qrs. 16:5 lbs. The baleof cinnamon a 
lbs. avoird. Of the native measures, 192 seers — § parrahs = | 
amomam = 5°57 Brit. bushels ; the last of corn — 654 Brit 
quarters ; and 300 canadas = 75 welts = 1 leaguer in the ree 
of arrack = 125 Brit. gall. ; but in wholesale, the leaguer of iia 
= 80 welts. Besides the British standards of length and atin 
40 coornies in the land measure of Kandi = 4 peylas = 1 ame 
mam = 2'7344 Brit. acres. 

Chilt.—In general the same as in Spain. But 24 lbs. of Chi: 
= 25 of Spain = 25°36 Ibs. avoird., and 27 varas = 25 British 
yards. 

China.—Wiquids and grain are bought and sold by wei 
of which 1000 cash = 160 candereens se 10 mace * ik 
583°33 grains troy; and 1600 taels = 100 catties — | pecul = 
133-33 lbs. avoird. ; so that 3 peculs = 400 lbs., 84 catties =] 
cwt., and 12 taels = 1 Ib. But in money weight, the tael is about 
3°5 grains less. Of the measures, 10 punts = 1 covid = 14-625 
Brit. inches ; or 32 covids = 13 Brit. yds. The li= 180 fathoms 
= 632 Brit. yds,, and 200 lis = 1 degree of the meridian. 

Corsica.—In general the same as in France. At Bastia, the 
stajo ofcorn = 4:]25 Brit. bushels, and the barile of wine = 30:8 
Brit. gallons. 

Cuba.—Generally the same as in Spain. The following are also 
used in trade: 100 lbs. = 4 arrobas = 1 quintal = 101-75 Ibs, 
avoird. The vara = 33°333 Brit. inches; the fanega = 2'9 Brit 
bushels ; the arroba for wine or spirits = 3-42 Brit. gallons, 

Denmark.—Of the weights, 320 lbs. = 20 lisponds = 1 shippond 
= 3:143 British cwts.; and 100 lbs. = 1 centner = 11025 Ibs. 
avoird. Gold and silver are weighed by the Copenhagen mark of 
8 ounces = 3633 grains troy. 'l'wo Rhinland feet = 1 ell = 24-75 
Brit. inches; and 2400 ruthes = 1 mile = 4-684 Brit. miles. 
Eight pots = 4kans = 1 viertel = 1-7 Brit. gall ; 30 viertels =1 
hogshead = 51 Brit. gall. ; 4 ankers = 1 ahm = 33-95 Brit 
gall. ; and 144 pots = 8 skieps = 1 barrel or toende = 3°83 Brit. 
bushels. Also 12 barrels = ] last of corn = 5:739 Brit. quarters, 

Egypt.—OFf the weights, 144 dirhems = 12 oockeeyehs = | Ib. 
or rut] = 15°75 oz. avoird.; and 400 dirhems = 1 oke or oock- 
ckah = 2°78 rutls = 2°75 lbs. avoird. Also 100 rutls = 1 can. 
tar or ckuntar, from 98 to 99 lbs. avoird. The common cubit 
= 22°667 Brit. inches; the cubit used for Indian goods = 25 Brit. | 
inches; the cubit of Constantinople used for European cloth=265 | 
Brit. inches. Of corn ‘measure, 24 roobas = 6 weybehs=1 
ardeb = 4°847 Brit. bushels. But various other weights and mea- 
sures are to be found in some parts of Egypt. ys 

France.—The metrical system, whose multiples and subdivisions 
all proceed decimally, was instituted in 1795, and is founded upon 
the dimensions of the earth: the ten millionth part of the merl- 
dian are between the pole and equator, being denominated amelr, 
forms the unit of length. ‘he other units, all derived from it, 
are, Ist, that of surface, the are; 2d, of solidity, the stere; 3A, of 
capacity, the litre ; and, 4th, of weight, the gramme. The Latin 
derivatives deci to denote the tenth part, centé the hundredth, and 
milli the thousandth part, being prefixed to any of these units, serve 
to denominate its decimal subdivisions; while the sort of Gree! 
derivatives deca to denote ten times, hecto an hundred, hilo a | 
thousand, and myria ten thousand times, being prefixed, expres | 
its decimal multiples. Thus, a decimetre means the tenth of 2 | 
metre, and a decametre is 10 inetres. So far asit goes,a tolerably 
correct summary of this system is given in the preceding part of 
this article. But being exceedingly brief, and involving sever@ 
terms very different from those actually used by the French, we 
have here endeavoured to state the matter so as to be more intel 
gible to the general reader. ’ 

The metre is then equal to 10 decimetres = 100 centimetres= 
1000 millimetres = 1-093633 Brit. yard, or 39°37079 Brit, inchess 
and 32 metres = 35 Brit. yards nearly. Also 1000 metres = 10 | 
decametres = 10 hectometres = 1 kilometre or metrical mile = 
3280°899 Brit. feet = 1093-633 yards, or nearly 5 furlongs: 

‘Lhe are or metrical perch, consisting of 100 square metres, . 
deciares = 100 centiares = 119°6033 Brit. sq. yards. Also 1 
ares = 10 decares = 1 hectare = 2-471143 Brit. acres; 
hectares are nearly equal to 42 Jirit. acres. “+ cubic 

The stere or cubic metre = 10 decisteres = 1°308022 Brith 


eights are ge. 


; 
| 
‘ye litre or cubic decimetre = 10 decilitres = 100 centilitres 
__. 027052 Brit. cubic inches; and 50 litres are nearly 11 Brit. 
sans. Also 100 litres = 10 decalitres = 1 hectolitre = 2°751207 
”., bushels; and 32 hectolitres are nearly equal to 11 Brit. 
quiters, and 100 hectolitres = 10 kilolitres or cubic metres = 1 
yvalitre = 34°390086 Brit. quarters. 

“ie gramme is a weight equal that of 1 cubic centimetre of 
war atitsmaximum density. It contains 10 decigrammes = 100 
ceugrammes = 15-434 troy grains; and 1000 grammes = 100 
eizrammes = 10 hectogrammes = | kilogramme = 2'679514 lbs. 
ire == 2°204857 lbs. avoird. Also 100 kilogrammes = 10 myria- 
srames = 1 metrical quintal = 220-486 lbs. avoird.; and 10 
q tals = weight of a cubic metre of water — 1 millier or marine 
tie 19 Brit. cwt. 2 qrs. 20 lbs. 13°75 oz. 

‘ne Systeme Usuel, or Binary System, of the French, was intro- 
dud in 1812, for the accommodation of retail trade, to make a 
s0,0f compromise with the common people, who shewed an irre- 
oileable aversion to the innovations of the metrical or decimal 
sypm. Tt has the metrical standards for its basis; but their 
disions, &c. instead of being decimal, are chiefly binary, that is, 
tly proceed principally by continually halving or doubling some 
ofaese standards, though partly according to other divisions of 
yold system ; and instead of the metrical vocabulary, the names 
ofacient weights and measures are employed, annexing the term 
ai! to each. ‘Thus, the toise usuelle = 2 metres = 78:74158 
j}..inches. ‘The pied usuel is one sixth of the toise, and is sub- 
died into twelfths or inches, &c. 'The auneusuelle = 12 deci- 
mires = 1°2 metre — 47:2449 Brit. inches. The litron usuel = 

re = 1-7608 Brit. pint. The Boisseau usuel is one eighth of 
| hectolitre, and = 2°7512 Brit. gallons. The livre usuelle is 
the kilogramme, and = 1°10243 lb. avoird. The halves, quar- 
, eighths, &c. of the most of the above are also in use. A 
sv mary of the ancient French system will be found in the pre- 
ng part of this article. 
rankfort on the Maine.—Of the weights, 128 drachmes = 32 
(s = 2 marks — 1 heavy lb. = 1:1143 lb. avoird. ‘The light Ib. 
i¢ milarly divided, but only = 1:0318 lb. avoird., so that 108 of 
light Ibs. make only 100 ofthe heavy or centner weight. The 
o¢ne mark, here reckoned = 3611 grains troy, is used for gold 
ai silver. ‘Che Frankfort foot contains 11°42 Brit. inches, and 
‘ell 21:54. The Brabant ell is generally used for Dutch goods, 
a the Paris aune for French. Kighty old or 90 new mass (each 
schoppen) are equal to 20 viertels = 1 ohm = 31°57 Brit. gall. ; 
a 16 sechters — 8 metzen = 4 simmers = 1 malter or achtel = 
/5 Brit. bushels. 
yendda——There are two sorts of pounds, the peso sottile Ib., and 
peso grossolb. ‘The latter isa tenth part heavier than the for- 
, 80 that the cantaro of 100 lbs. peso sottile = 69°89 lbs. avoird., 
a the cantaro of 100 Ibs. peso grosso = 76°88. ‘The latter is 
d for bulky commodities, and the former for gold, silver, and 
articles of small bulk. ‘The palmo = 9-725 Brit. inches, and 
233 palmi= 1 braccio. ‘The canna is of three sorts: the canna 
jtola used by tradesmen = 9 palmi, the canna grossa of the mer- 
ents = 12 palmi, and the custom-house canna = 10 palmi. Of 
(n measure, 96 gombette = 8 quarti = 1 mina = 3°31 Brit. bush- 

Also 100 pints = 2 barili = 1 mezzarola of wine = 32:67 
lt. as and 64 quateroni = 4 quarti = 1 oil barile = 14°23 
it. gall. 

Jermany.—Considerable diversity of weights and measures is 
(be found in the various states into which this extensive coun- 

_is divided, and the most important of them will be found 
Viced separately. But not a few of their standards, though dif. 
‘ing in amount, are similar in their multiples and subdivisions. 
| the weights, 1024 hellers = 312 pfennings = 128 quentins = 
, loths = 16 ounces =2 marks = 1 commercial lb.; and 5760 
fins = 288 scruples = 96 drams = 12 oz. = 1 apothecaries’ lb.5 
»9 4352 eschen — 512 hellers = 256 pfennings = 64 quentins = 
loths = 8 oz. = | Cologne mark = 3608 grains troy. By this 
| d and silver are weighed ; and the fineness of gold is expressed 
q 24th parts or carats as in Britain, but the fineness of silver by 
‘th parts. For jewellery there is a carat of 3:171 grs. troy. Of 
» measures, 144 inches = 12 feet = 6 ells = 2 clafters = 4 ruthe. 
te Rhinland foot used by surveyors = 12°36 Brit. inches; the 
ig mile = 10,126 Brit. yds., the short mile = 6859, and the 
graphical mile = 8101 Brit. yds. The Rhinland morgen of 
itd = 10,185 Brit. sq. yds. : 
‘Gibraltar.—Besides the British standards, the following Spanish 
also used: ‘The arroba = 26 lbs. avoird.; the quintal = 100 
» = 101-75 lbs. avoird. ; the corn fanega = 1°55 Brit. bushel ; 
> Pipe of 117 gallons = 105 Brit. gall.; the liquid arroba = 
77 Brit. gall. ; and the wine gallon = 1-094 Brit. gall. 
/Goa,—The same as in Portugal, except that the candy of 20 

unds = 495 lbs. avoird. ‘Lhis, in the measurement of grain, 1s 
koned to be nearly 14 Winchester bushels. 
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WEIGHTS AND MEASURES. 


Greece.—The same as in France. 
Guiana (British).—In general the same as in Britain; but the 


following, originally introduced by the Dutch, are also used: Measures. 
the lb. = 1-09 lbs. avoird. ; and the ell of 26 inches — 27 British —~—”" 


inches. 

Guiana (Dutch).—In general the same as in Holland, but chief- 
ly upon the old system. 

Hamburg.—Of the weights, 128 drachmes = 32 loths — 16 oz. 
= 2 marks = 1 lb. = 1:0682 lb. avoird.; 112 lbs. = 8 lisponds = 1 
centner = 119-64 lbs. avoird. ; and 5 centners = 2 shipfunds. Ten 
Ibs. = 1 stone of wool or feathers = half a stone of flax. Of but- 
ter, 280 lbs. form the great, and 224 the small tonne. A pipe of 
oil is reckoned at 820 Ibs. Gold and silver are weighed by the 
Cologne mark, and their fineness valued as explained under the 
head Germany. Of measures, 6 palms = 2 feet = 1 ell = 22:578 
Brit. inches. The Rhinlana foot of engineers and surveyors — 
12°36 Brit. inches. The Brabant ell, commonly used for piece 
goods, = 27-585 Brit. inches. Also 160 quarters = 40 stubgens — 
20 viertels = 5 eimers = 4 ankers — 1] ahm = 31°87 Brit. gall. ; 
and 24 ankers or 6 ahms = 1 fuder. Of wine, 6 tierces = 4 ox- 
hofts or hogsheads = 1] faas; but these are of various sizes. Of 
corn, 160 spints = 40 himtens = 20 faas — 10 scheffels = 1 wisp or 
wispel = 29 Brit. bushels; two wisps = 1 last of barley or oats = 
7°25 Brit. quarters; and 3 wisps = ] last of wheat or rye = 1 stock 
of barley or oats = 10°87 Brit. quarters. 

Hanover.—TVhe lb. = 1:073 lb. avoird. 3 112 lbs. = 1 centner ; 
and 20 lbs. = 1 stone of flax or 2 stones of wool. Also 600 lbs. 
= 51 stubgens = 2 tonnes of honey ; and 3360 lbs. = 240 lisponds 
= 12shipfunds = 1 last. The Cologne mark is used for gold, sil- 
ver, and silk. 'I'wo feet = 1 ell = 22°91 Brit. inches; the mile = 
6°5676 Brit. miles. The morgen land measure = 2°5625 Brit. 
roods. Also 80 kannen = 40 stubgens = 4 ankers = 25 eimers = 
1 ahm = 34-24 Brit. gallons; and 6 ahms = 4 oxhofts = 1 fuder 
of wine. Of corn, 96 himtens = 16 malters = 2 wisps or wispels 
= 1 last = 82 Brit. bushels. 

Hayti.—Port-au-Prince.—Principally the old system of France, 
together with the old English wine gallon. 

Hesse-Cassel.—The lb. = 17°08 oz. avoird. The ell = 22°59 
Brit. inches ; the acre = *5894 Brit. acre; the liquid ohm = 34°94 
Brit. gall. ; and 16 corn metzen = 4 himtens = 1 viertel = 4:42 
Brit. bushels. 

Hesse-Darmstadt.—T wo lbs. = 1 French kilogramme = 2-20486 
lbs. avoird. Ten feet = 1 klafter = 2°5 metres = 8°2023 Brit. feet ; 
five ells = 3 metres = 3:2809 Brit. yds.; four morgens = 1 hec- 
tare = 2-47114 Brit. acres. The liquid ohm = 160 litres = 35-22 
Brit. gallons; the corn malter = 1:28 hectolitre = 3522 Brit. 
bushels. 

Holland.—In 1820, the decimal system of France was introdu- 
ced, but with the old Dutch nomenclature, as explained under the 
head Belgium. Of the old weights still used in many places, 
10,240 aas = 320 engels = 16 0z. = 2 marks = 1 Dutch lb. troy 
— 1:0851 lb. avoird. There are also 16 oz. in the commercial 
Ib. = 1°0893 Ib. avoird., and 100 commercial lbs. = 1 centner. 
The old Amsterdam foot = 11°15, and the ell = 27:08 Brit. inches ; 
the Rhinland foot — 12°36, and the Flemish or Brabant ell = 27°58 
Brit. inches. Nineteen Dutch leagues make one degree of the 
meridian. 

Japan.—The weights are almost the same as in China. The 
inc — 6-25 Brit. feet ; but the measures of capacity have not been 
compared. 

Goin this and the other Dutch colonies in India, the weights 
of China are ordinarily employed; but the pecul, instead of being 
exactly 133-33 lbs. avoird. is = 135-625 Ibs. Of rice, the coyang 
— 3581 lbs. avoird. and the timbang = 10 sacks =5 peculs = 
678:125 lbs. The Dutch troy mark of 9 reals, = 3798 Brit. troy 
grains, is used for gold and silver. The foot = 12°36, and the ell 
== 27°75 Brit. inches. ‘Che kanne, liquid measure, = 3282 Brit. 
gall., and 396 rands =1 leaguer of arrack = 133-33 Brit. gall.; but 
360 rands = 1 leaguer of wine. —— 

India.—Grain is generally sold by weight, as also liquids, except 
wines and spirits, which at all the three presidencies are sold by 
British measures. Of the Bengal weights, 940 chittacks = 40 
seers = 1 factory maund = 74:67 lbs. avoird. or two thirds of a 
British ewt. The bazaar maund is one tenth greater than the fac- 
tory, and similarly divided. Gold and silver are weighed by the 
new tola or sicca of 180 grains troy. ‘T'wo cubits = 1 guz=1 

Brit. yd. The coss or mile of Bengal = 2000 yards, and 1600 sq. 
yds. = 20 cottahs = 1 biggah. At Bombay 40 seers = 1 maund= 
one quarter of a British cwt., and 20 maunds =1 candy = 5 ewts., 
which in corn is counted at 24°5 Brit. bushels. At Madras, 320 
pollams = 8 vis=1 maund = 25 lbs. avoird., and 20 maunds = 1 
candy. The covid = 18°6 inches, but the British yard is used for 
cloth ; and in land measure, 24 maunies = 1 cawney = 6400 Brit. 
sq. yds. Also 320 measures = 400 marcals = 80 parahs = 1 garse 
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WEIGHTS AND MEASURES. 


The marcal = 750 Brit. cubic inches. When grain is 
sold by weight, 9236-5 Ibs. avoird. are reckoned to the garse. 


—— Commercial Weights, &c. of India, and of sevcral edjacent States, with 


their equivalents in British, Bengal Factory, Madras, and Bombay 
Weights. 


Bengal 
Factory. Madras. 


Commercial Weights, &c.| Avoirdupois. Bombay. 


Lbs. Oz. Dr.(Mds. S. Ch|Mds. Vis. Pol/Mads. S. Pice. 
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Tonian Isles—The present British system was introduced in 
1828, when the Jibbra sottile was made equal to 1 lb. troy, the 
libbra grossa to 1 lb. avoird., the talanto to 109 Ibs. avoird., the 
stadio of 40 carnaco to 1 Brit. furlong, the barrel to 16 Brit. gal- 
lons, and the kilo of corn to 1 Brit. bushel. Of the old weights, 
44 okes = 1 quintal = 123°15 lbs. avoird., or 40 okes=1 cwt. 
nearly. Of the old measures, the Zante braccio for cloth = 27°18 
Brit. inches, the silk braccio = 25°37 Brit. inches; the Zante barile 
= 14°68, and the Corfu barile = 15 Brit. gallons. Also 8 misure 
= 1 corn moggio of Zante = 4-63 Brit. bushels. In land mea- 
sure, 24 zappade = 8 misure = 1 moggio = 2-4 Brit. acres. 

Lubeck.— The Cologne mark of 3608 troy grains is used for gold 
and silver, and 112 ibs. = 8 lisponds = 119-67 lbs. avoird. Two 
feet = 1 ell = 22-7 Brit. inches; and 80 kannes = 40 stubgen = 20 
viertels = 1 ahm = 31-87 Brit. gall. Also 96 scheffels = 24 bar. 
rels = 8 dromts= 1 last of wheat or rye = 11°04 Brit. quarters. 
The last of oats = 12-95 quarters, and is similarly subdivided. 

Lucca.—'Vhe common lb. = 0-7448 1b. avoird., but the lb. peso 
grosso = 8-234 Ibs. avoird. or 11 Leghorn lbs. ‘The braccio for 
woollens = 23°8 Brit. inches, but that for silk is an inch less. 
There are 4 braccio in the canua. ‘The coppo for oil = 21:97 
Brit. gall. Wine is sold by the Leghorn barile of 20 fiasci, and 
cern by the staja = two thirds of'a Brit. bushel. 

Madeira.—tn general the same as in Portugal ; but in corn mea- 
sure 23 alquieres are = 24 of Lisbon, and in wine measure 12 
almudos are = 13 of Lisbon. 

Majorca..-One hundred rottolos or Ibs. = 1 cantaro Berberesco 
= 88-2 lbs. avoird.; 104 rottolos = 4 arrobas = 1 quintal = 91-73 lbs. 
avoird. ; and 312 rottolos = 3 quintals =1 carga. Also 108 rotto- 
los = 12 quartins or cortans = 1 odor of oil. The canna = 67:5 
Brit. inches. Of wine, 6:5 corters = 1 quartin = 5°97 Brit. gall. ; 
and 6 barcellas of corn = 1 quartera = 1:94 Brit. bushel. 

Malacca..—One hundred catties = 1 pecul = 135 lbs. avoird. ; 3 
peculs make 1 bahar; and 500 gantons = 50 measures = 1 last = 
29 Brit. cwts. nearly. Also 40 peculs= 1 coyau of salt or rice. 
A kip of tin = 41 Ibs. avoird. The buncal, = 832 grains troy, is 
used for gold and silver. ‘The covid = 18-125 Brit. inches. 

Malta.—One hundred rottoli or lbs. =1 cantar = 174:5 lbs. 
avoird. Gold and silver are weighed by the Ib. of 12 oz. = 4886 
grains troy. Eight palmi = 1 canna = 82 Brit. inches; and 16 
Square tumoli = 1 salma land measure = 4°44 Brit. acres. ‘The 


wine barile contains 9°17, and the oil caffiso 4°375 Brit, gall. 
caffisos make a barile. The salma corn nleasure = 787, 
bushels. ae 

Aarocco.—The rottolo or commercial lb. = 1-19 Ib. avoird 
100 such Ibs = 1 quintal. ‘Ihe market Ib. is one half heavy} 
= 1°785 lb. avoird. By it iron, bees’ wax, and Provisions ar 
The canna for cloth = 21 Brit. inches, but the Measures of 
city are very variable. 

Mauritius.—In government affairs the British system j 
but in ordinary business something near the old system of F 
reckoning the quintal of 100 lbs. poids de marc = 108 Ibs. ay 
20 quintals = 1 French ton ; 100 Ibs. French to the bag of 
150 to the bag of rice, and 250 to the bale of cotton, 
French feet are reckoned = 16 Brit. feet, 7 aunes = 9 Brit. 
1 arpent = 1-04375 acre, one velt = 2 old English wine gal}, 
and 30 velts = 1 cask. ~ 

Mecklenburg.-—The weights are chiefly those of Lubeck and 
burg, but 100 Rostock Ibs. = 1 Brit. ewt. There are 2 feet, 
Rostock ell = 22-67 Brit. inches, and 1 scheffel of corn = | 
Brit. bushel. The liquid measures are those of Lubeck. 

Mexico.—In general the same as in Spain ; but the British 
and French aune are also in use for Huropean goods, 

Minorca.—The weights and dry measures are the sa 
Majorca ; and, except the gerra or jar of two quarters, = 9: 
gall., the other measures are the same as in Spain. 

Mocha.—Of the weights, 150 maunds = 15 frazils = | 
450 lbs. avoird. ; 48 carats = 3 cotfola = 2 miscals — 146-7: 
troy ; 10 coffolas = 1 vakia, and 87 vakias =the weigh 
Spanish dollars. ‘The covid = 19, the guz = 25 Brit. inche 
noosfias = ] gudda = 1°8 Brit. gallon ; and 40 kellas dry 
= | tomand, which, of rice, is reckoned to weigh 168 Ibs, ayoi 

Modena.—The Modeua libbra or lb. = 0-7045 Ib. ; the R 
lb. = 0:7274 Ib. avoird., and 100 Ibs. = 1 quintal. The M 
braccio = 24°31; and the braccio of Reggio = 20-85 Brit. ir 
In land measure, 72 tavole = 1 biolca = 2:8036 Brit. roods, 
is sold by the stajo, = 1-94 Brit. bushel. 

Moldavia.—In_ general the same as in Turkey; but in: 
trade 25 okes of Galatz are reckoned = 2 Russian-poods; 24 
= 7 centners = 700 lbs. of Vienna. 

Montevideo.—Same as in Spain. 

Mozambique.—One frazi] = 12 lbs. avoird., and 20 fra 
bahar. 

Muscat.—Twenty-four cuchas = 1 maund = 8% Ibs. avo de 

Naples.—One hundred rottoli or lbs. = 1 cantaro 
196 45 Ibs. avoird.; 1800 oz. = 150 Ibs. = 1 cantaro pice 
106:07 Ibs. avoird. ; and 7200 acini — 360 trapesi = 12 oz. =: 
of 4950 grains troy, by which gold and silver are weighed. 0 
measures, 96 inches = 8 palmi = 1 canna or ell = 83-06 Brit. 
15 palmi make 2 passi, and 7000 palmi = 1 mile = 2018 Br 
‘There are 900 sq. passi in the moggia of land = °8315 it. 
Sixty caraffi = baril of wine or brandy = 9°6 imp. gall.; 241 
= 2 botte =1 carro; 14 barili =1 pipe; and 256 quarti=16 
1 salma of oil = 34-91 Brit. gall., and is reckoned to weigh 
avoird. Mour quarti of corn 2 mezzetti=1 tomolo=15 

bushels. At Gallipoli, 320 pignatti=10 staja = 1 salma 
34°11] Brit. gall. ‘Phe salma at Bari = 36-42 such gallot 

Nassuu.—Vhe standards are founded on the metrical 
France. ‘len inches =1 foot ==half a metre = 19-685 Bri ! 
10 feet =1 perch, and 100 square perches =1 morgen =25ar 
‘6178 Brit. acre. 

New Brunswick._Same as in Britain. 

Vewfoundland.—Same as in Britain. 
New Granada.—Same as in Spain. 
No: way.—The same as in Denmark. 
Vova Scotia. —The same as in Britain. 
Oldcnburg.—The weights are those of Hamburg. Twelv 
= 1 foot = 11:65 Brit. inches ; and the ell contains 22°76 0 
inches. Also 104 kannes=4 ankers—i ohm; 3 olims = 
and 144 scheffels =: 18 tonnes = 12 malters = 1 last =8 
bushels. 
Parma.—Of the weights, 300 ounces = 25 lbs. =1 
18-08 lbs. avoird. The braccio for measuring cloth = 
inches, which exceeds that used for silk by 1-95 inch. 
12 inches in the braccio di ligno used by surveyors, = 21 
inches; and 6 bracci = 1 perch. Also 288 sq. perches 
= 6 tari = 1 biolea = nearly -75 Brit. acre; and 16 q 
1 stajo of corn = 1:413 Brit. bushel. ; stman, 
Persia.—The weight chiefly used in commerce is the ba al 
which not only is of different amount in different es 600 
depends also on the kind of article to be weighed. At Tal i, i 
miscals =300 derhams = 6 rattles = 1 batmau = 6°34 Ibs. — of j 
which is only half the batman of Cherray. ‘There 1s 4 derha 


nearly 150 grains troy, by which gold and silver are weighed, 


jy exceeds the derham of Bushire by nearly 7 grains. Pearls 
waeighed by the abas of 2-25 troy grs. The measures are not 
re rariable than the weights. The guz or common cubit = 25 
ny inches, and the royal guz is one half longer. ‘he archin of 
a4 = 44 Brit. inches. There are 20 leagues or parasangs in 
gree of the equator ; but it is by the fursoch or augage, that 
5, © space of about four or five Brit. miles walked over by a 
‘» in an hour, that moderate distances are usually reckoned. 
sriter distances are estimated by the day’s march of a caravan, 
ha may be about 30, niles. In corn measure, 200 sextarios 
_ chenicas = 25 capichas = 1 artaba = 1-939 Brit. bushels. 
jru.——The same as in Spain. : 

jilippine Isles —The same as in Spain, except that the Chinese 
~4 is sometimes used. 

land. ~OFf the weights, 128 drachms = 32 loths = 16 oz. = 1 
«089414 Lb. avoird. ; 32 lbs. of Poland = 1 stone, and 160 
icibs. = 1centner. The Cologne mark is used for coined gold 
neilver, but the Warsaw mark = 3113 grains troy for the un- 
yd. Two feet = 1 ell or lokci = 22°68 Brit. inches. The 
sikig the twentieth part of a degree of the meridian. ‘There are 
aerches in the acre or morgen, = 1°384 Brit. acre: and 30 
sens make 1 wloka. Also 16 liquid kwaterkas — 4 kwartas = 1 
swec = 4 French litres = 0°88039 Brit. gall.; and 25 garniecs 
becsksa. Of corn, 128 kwartas = 32 garniecs = 4 cwiercs = 1 
o&c = 3°5214 Brit. bushels, 

tnedom or Papal States.—Of the commercial weights, 6912 
‘4 — 288 denari = 12 once =1 Roman lb. = -7477 lb. avoird. 
‘game Ib. is also used by apothecaries and for gold and silver ; 
ng00 such Ibs. = 10 decine = 1 quintal. The foot = 11-72 Brit. 
wes ; 8 palmi = 1 mercantile canna = 6°52917 Brit. feet. The 
dan mile = 1628 Brit. yds. Also 128 fogliette = 32 boccali 
barile of wine = 12°84 Brit. gall.; 80 boccali=1 soma of 
i1/36-14 Brit. gall; and 88 quartucci = 22 scorzi = 4 quarte = 
ein rubbio = 8°1 Brit. bushel. In Ancona, 100 lbs. = 73°75 lbs. 
jd.; the braccio = 25°33 Brit. inches; and 24 boccali = 2 
af =1 wine soma = 18°9 Brit. gall. Also 8 coppe =1 corn 
uilo = 7°87 Brit. bushels. In Bologna, the lb. = ‘798 lb. avoird., 
the foot = 15 Brit. inches. 

rtugal.—Of the commercial weights, 32 marks = J6 oz. = 1 
mel or lb. = 1:0119 lb. avoird.; and 32 arratels = 1 arroba. 
le are 4 arrobas in the quintal, and 54 in the tonelada. ‘The 
pmecaries’ Ib. is only three fourths of the commercial. There 
ri inches in the palmo craveiro, e= 8-622 Brit. inches; the pe 
riot = 1°5 palmo; 5 palmos = 1 varo ; and though three palmos 
mfsually said to form the varo, it is more nearly 26°67 Brit. 
#s. Ten palmos = | brago; the mile = 2253 Brit. yds.; and 
tes 1 league. Of land, 4840 square varos = 1 geira; and 7 
ejs make nearly 10 Brit. acres. Of liquids, 48 quartillios = 12 
uujlas = 2 pots = 1 almude of Lisbon = 3°64 Brit. gall. ; there 
8 almudes in the baril, 26 in the pipe, and 52 in the tonelada. 
tity measure, 240 quartos = 60 alquieres of Lisbon = 15 fane- 
4-1 moyo = 22:39 Brit. bushels. ‘he almude of Oportu = 
(Brit. gall., and the alquiere of Oporto = ‘465 Brit. bushel. 
~ussia. Of the commercial weights, 128 quintins = 32 loths 
a ologne marks = 1 1b. = 1-0311 1b. avoird. ; and 110 Ibs. = 1 
her or quintal = 113-42 Jbs. avoird. There are 4000 lbs. in 
ship last ; and the apothecaries’ Ib. is only two thirds of the 
Omercial. ‘The Cologne mark is used for gold and silver. The 
land foot — 12:356 Brit. inches; the ell = 26:26 of such 
tes ; and 2600 perches = 1 mile = 8237 Brit. yds. ‘There are 
Litg. perches in the morgen or acre, = 3054 Brit. sq. yds. ; and 
iMfiongen = 1 hufe. Also 120 quarts = 4 ankers = 2 eimers = 1 
id ohm == 30-23 Brit. gall.; 3 eimers = 1 oxhoft; 100 quarts 
tun of beer; and 48 quarts = 16 metzen = | corn scheffel 
= 1 Brit. bushel. Various old measures are still partially 
nse. 

che German commercial league or Zoll-Verein is composed 
bwhalt Bernbourg, Anhalt Cothen, Anhalt Dessau, Baden, Ba- 
va, Birkenfeld (part of Oldenburg), Frankfort, Hesse Cassel, 
Hs Darmstadt, Hesse Homburg, Holienzollern Hichengen, 
‘Henzollern Sigmaringen, Nassau, Prussia, principalities of 
ars Saxony, Saxe-Altenburg, Saxe-Coburg Gotha, Saxe- 
Mningen, Saxe-Weimar, Schwarzburg Rudolstadt, Schwarz- 
bs Sondershausen, Waldeck (exclusive of Pyrmont), Wiir- 
- erg. The basis of their tariff is the centner of Baden = 
Wrerch kilogrammes, and divided into 100 pounds or livres 
Wiles of France. ence the zoll centner of 100 lbs. 
Lt i avoird. The following relative values are given in 
Rtarifi’;— 


== 1000 Prussian lbs. 
1000 Bavarian lbs. 
1000 kilogrammies. 
“ 1000 Wirtemberg lbs. 
= 1000 Saxon (Dresden) lbs. 


935°422 zoll ‘Ibs. 
1120: Sea cee 
2000: cou Wate 
935-456 
933-673 


WEIGHTS AND MEASURES. 


Or 14 zoll lbs. = 15 Prussian lbs. nearly. Weights 
28 ... ... == 25 Bavarian lbs. and 
29. = 1 kilogramme. Measures. 
14... = 15 Wirtemberg nearly. —oo— 
Ld ces = 15 Saxon (Dresden) lbs. nearly. 


Russia.—Of the weights, 96 zolotnicks = 32 = = 
*90264 lb. avoird. With is lb., which is used os ri - si 
gold and silver are also weighed, it being divided into 6528 eae 
he Nuremberg Ib. of 5527 grains troy is used by the apothe- 
caries. The British and Dutch feet and inches are employed 
he Ivuneiengtoet a 9716, Terit, indhoms, 10 yer‘hokee- Lavchine 
for cloth = 28 Brit. inches ; and 1500 archines = 500 sagenes = | 
verste or mile = 1167 Brit. yds. Also 2409 sq: sagenes = 1 de- 
ciatine = 2-7 Brit. acres; and 100 tcharkeys = 2-705 Brit. gall. 
Of corn, 64 garnietz = 32 tchetverkas = 8 tchetveriks = 4 payaks 
= 2 osmines=1 chetwerk = 5:77 Brit. bushels. Various old 
standards are partially in use in different parts of the empire. 

Sardinia.—In Tuxin, W2 soz .—wssemanke=— 1) by aesisen lb. 
avoird. ; 25 lbs. = 1 rubbio; and the mark of 3795 grs. troy is 
used for gold and silver. ‘The raso or ell = 23-6 Brit. inches; the 
mile = 2697 Brit. yds.; the giornate = -938 Brit. acre; the wine 
rubbio = 2:07 Brit. gall. ; and the corn sacco = 3:17 Brit. bushels. 
In Nice, 150 lbs. = 1 quintal = 103-14 lbs. avoird.; the ell = 
3°8975 Brit. feet; 12 rubbi= 1 charge = 20°75 Brit. gall. ; but 
the charge of corn = 4'4 Brit. bush. In Cagliari, 12 oz. = 1 lb. 
= ‘875 lb. avoird.; the raso= 21°63 Brit. inclies, and the restiere 
= 4:04 Brit. bushels. 

Saxony.—In Dresden, the lb. = 1:0293 lb. avoird.; 110 lbs. = 
1 centner; the mark = 3602 grs. troy; two feet= 1 ell = 22°3 
Brit. inches; 3200 feet=1 mile= 9914 Brit. yds.; the morgen 
or acre = 1:26] Brit. acre; the liquid eimer = 14°84 Brit, gall. ; 
the scheffel = 2-859 Brit. bushels. In Leipzig, 32 loths = 1 lb. 
= 10301 lb. avoird. ; the centner = 110 lbs. = 113°32 lbs. avoird. 
T'wo feet = 1 ell = 22°24 Brit. inches; 60 ells=1 schock; the 
liquid eimer = 16°69 Brit. gall. ; the old scheffel for corn = 3°812 
Brit. bushels. The Dresden scheffel, which is one third greater, 
is now the general standard. 

Siam.—The common weight is the catty = 2°67 lbs. avoird., 
which is double the Chinese catty ; but the pecul, containing only 
50 catties, is just equal the Chinese pecul. Also 8 spans = 4 cubits 
= 1 fathom — 6'5 Brit. feet; 20 fathoms =1 sen; but a square 
area of 20 fathoms to the side is likewise named a sen. 

Sicily.—The cantarro grosso = 192°53 lbs. avoird. ; the cantarro 
sottile — 175°03 lbs. avoird. The lb. =-7014 lb. avoird. Gold and 
silver are weighed and valued as at Naples ; 94 cubic French feet 
of the old standard = 5 salmes = 1 ship ton. Oil is sold in Mes- 
sina by the caffiso, = 2°58 Brit. gall. The canna = 81:35 Brit. 
inches ; the wine tonna = 31:24 Brit. gall.; the corn salma = 
7-61 Brit. bush., and the salma grossa of Leghorn = 947 Brit. 
busliels. 

Sincapore.—The Chinese pecul of 133-33 lbs. avoird. is the usual 
weight. ‘The covid for cloth = 18 Brit. inches ; the gantang, by 
which corn, fruit, and liquids are occasionally sold, = 1:04 Brit. 
gall. European commodities are often sold by British weights 
and measures. ' 

Spain.—Two marks =] |b. = 101443 lb. avoird.; the arroba 
consists of 25, and the quintal of 4 lbs. The mark used for gold 
and silver is = 3550 grains troy. ‘I'welve pulgados = 1 Burgos 
toot — 11:128 Brit. inches ; 4 palmos = 1 vara or ell = 33°38 Brit. 
he estadale =12 feet; 8000 varas= 1 league = 7418 
A degree is divided into twenty marine leagues ; 5378 
1 aracada of vine land ; and 6000 sq. varas = 1 fane- 
gada of corn land. The greater or wine arroba = 3°54 Brit. gall., 
the less or oil arroba = 2°77; the pipe = 27 of the greater arrobas, 
or 34°5 of the less: the corn fanega = 155 Brit bushels ; and 
12 fanegas = 1 cahiz. Buta variety of local standards is also 
in use. ; 

Sweden.—The lb., victual weight, = 6563 grains troy ; the lispund 
contains 20, the sten 32, the centner 120, the waag 165, and the 
skeppund 400 such lbs. ‘Two feet = 1 ell = 23-38 Brit. inchies ; 
8 ells = 1] ruthe; 2250 ruthes = 1 mile = 11,689 Lrit. yds. ; the 
tunualand = 1-22 Brit.acre. The liquid kann = 5755 Brit. gall. ; 
the fuder contains 300, the pipe 180, the oxhufvud 90, and the 
aim GO kanns. The corn tunna = 4-029 Brit. bushels. But va- 
rious other measures and local standards are in use. — 

Switzerland.—In 1837 the 12 cantons, Berne, Zurich, Lucerne, 
Friburg, Zug, Soleure, Basel, Aargau, Thurgau, Schaffhausen, <:1a- 
rus, and St Galen, adopted the following standards, founded on the 
decimal system of France: 32 loths = 1 lb. = half'a kilogramme = 
11024 lb. avoird. ; 2 feet = lell =6 decimetres 5 and I stund = 
4800 metres = 5249 Brit. yds. ‘The liquid mass = 1'5 litre = 
9-64 Brit. pints; ten mass ofcorn = 1 viertel = 15 litres = 1°65 
Brit. peck. In Geneva, besides the French system, 100 Ibs Meg 
poids = 121-43 Ibs. avoird. ; 100 lbs. petit poids = 101°19 lbs. 


inches. 
Brit. yds. 
sq- varas = 


855 
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Weimar. avoird. The winechar — 120-71 Brit. gall. ; the coup of corn = 


— > 2°13 Brit. bushels. 


Tripoli.—One hundred rottoli = 1 cantar = 109°71 lbs. avoird. ; 
the caraffa of oil weighs 3-125 rottoli. The great pik — 26-42, 
and the small = 19-03 Brit. inches ; the wine barile — 14:25 Brit. 
gall. ; aud 4 temen = J corn hueba = 2°95 Brit. bushels. 

Tunis.—One hundred rottoli = 1 cantaro = 111-75 lbs. avoird. ; 
for cotton the pik or ell = 19:23, for silk and linen =25, and for 
woollen = 26°5 Brit. inches. The wine millerole = 14-15, and the 
oil mettar = 4°27 Brit. gall. The coru caffiz = 1-918 Brit. quarter. 

Turkey.—TVhe oke = 2°8286 lbs. avoird.; 1 oil almude should 
weigh 8 okes; 100 rottoli = 44 okes = 1 quintal = 124-46 lbs. 
avoird. The great pik — 27:9, the small = 27-06 Brit. inches ; 
the berri or mile = 1826 Brit. yds. ; the liquid almude = 1-143 
Brit. gall. ; the corn fortin = 3-84 Brit. bushels. 

Tuscany.—The quintal or cantaro= 100 lbs. = 74:86 lbs. avoird. ; 
20 soldi = 1 braccio = 22-979 Brit. inches; the mile = 1808 Brit. 
yds. ; the sacato of land = 5928 Brit. sq. yds. ; the baril for wine 
= 10-03, and for oil = 7:36 Brit. gall. ‘The corn stajo = 2-676 
Brit. pecks; and 24 staja = 1 moggio. 

United States of Ameriea.—Chiefly the same as in England prior 
to the imperial system. But instead of the cwt. they generally 
use simply 100 lbs. which are sometimes called a quintal. ‘The 
barrel of flour weighs 196 Ibs. ; the hhd. of Indian meal 800 Ibs. ; 
and the barrel of salt meat 200 Ibs. 


WEIMAR, a city, the capital of the grand duchy of that 
name, in Germany. It stands on the river Ilm, and is sur- 
rounded with hills, some of which are covered with woods. 
The buildings are not remarkable, but are on the whole ina 
better style and condition than is to be seen in most of the 
towns in Germany of the same extent. The grand duke 
has a palace in an unfinished state, but with a valuable li- 
brary, open to all the inhabitants; and some of the state- 
apartments are elegantly furnished. The liberal feelings 
of the reigning family have, by their patronage of the most 
accomplished men of Germany, given a celebrity to their 
capital to which it could not have attained on any other 
account. They brought there men like Schiller, Wieland, 
Herder, Goethe, and several others, who formed points of 
attraction, whicli drew towards them the minds of all lite- 
rary Germans, and thus diffused a spirit and tone of the 
most elevating nature. The chief trade is that of compos- 
ing and printing useful works, in a large establishment, in 
which are employed several hundred workmen, as authors, 
engravers, letter-founders, lithographers, and printers. The 
maps issued from it are generally very correct, and sold at 
low prices, to suit the finances of the great class of the 
people. The periodical works on surgery and medicine, 
and the geographical Ephemeriden, are of high reputation, 
and issued at similar low rates. One of the most attrac- 
tive objects is the theatre. Here the plays of Schiller and 
of Goethe were first performed ; and this theatre was during 
many years under the direction of the latter. Though but 
a small house, nothing can be more appropriate than the 
building, the decorations, and the stage accuracy in the 
common representations. 

Weimar contains two Lutheran churches, a chapel for 
the Catholics, and for the Greeks, with a Jews’ synagogue. 
It is well furnished with schools for the several degrees of 
instruction, and prepares the pupils for the university of 
Jena, within the dominions of the same prince. There are 
many charitable institutions, such as an orphan-house, and 
several hospitals and poor-houses. At Belvedcre, the prince 
has some very fine gardens, with green and hot-houses, and 
a fine collection of exotic plants. This forms one of the 
pleasant promenades by which the inhabitants of Weimar 
are gratified. The city being on the high road from Frank- 
fort to Leipzig, is a great thoroughfare, and furnishes good 
accommodation for strangers at the hotels. In 1838 the 


inhabitants amounted to about 12,000. Long. 12. 45. 5. E. 
Lat. 50. 59. 12. N. 
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Wallachia —The weights are those of Moldavia, 
Brailow, of about 400 ocche = 1-5 killow of Galatz 
of Constantinople = 9 sacchi of Leghorn. 
same as in Turkev. 

West Indies (British).—In general the same as in Britain byt 
Spanish measures are partly used in Trinidad, and the old sy wy 
of France in St Lucia. System | 

West Indies (French).—Same as in France. 

West Indies (Dutch).—Chiefly the old system of 
In Curacoa the Spanish varo is also employed, | 

West Indies (Danish).—Same as in Denmark. ‘The British yard hy 
and French aune are sometimes employed. * 

West Indies (Swedish).—Chiefly the same as in Sweden 

Wirtemberg.—The Ib. = 10814 Ib. avoird.s the foot = 195 | 
Brit. inches. ‘The toise = 6 feet; the ell = 2418 Brit ink | 
The mile is the fifteenth of a degree. The morgen or ine | 
31-518 French ares; and 1-5 morgen = 1 juchart. The fides 
of wine = 388-16 Brit. gall, The scheffel of corn = 4-65 Brit, 
bushels. qi 

For further particulars, we beg to refer to Kelly’s Metrology 
and his Universal Cambist ; the Parliamentary Reports, particu. 
larly those relating to the Board of Trade ; Buchanan on Weights 
and Measures; M‘Culloch’s Commercial Dictionary ; and Water. | 
ston’s Manual of Commerce, which contains much valuable Matter | 
within a very small compass. E. E. E,) 


In other ye 


Amsterdam, 


WEISK, a circle of the province of Wologda, in Russia, 
is bounded on the north-east by Archangel, on the east 
by Ustjug and Totma, on the south by Kadnikow, on the 
west by Novogorod, and on the north-west by Olonetz. It 
extends over 11,060 square miles, comprehends one city, 
two market-towns, 390 villages, and 68,750 inhabitants, 
The soil is generally poor, but near the rivers there i 
good pasture-land. ‘There are in it some manufactures 0 
hardware. ‘he capital is the small city of the same name 
on the river Waga. It scarcely contains more than 120 
inhabitants. It is 956 miles from St Petersburg. Long, 
41.45. E. Lat. 60. 40, N. J 

WEISSENSTEIN, a circle in the Russian provinceof | 
Esthonia, formerly called Jerwin. It extends in northh | 
titude from 58° 35’ to 59° 12’, and in east longitude from } 
25° 4! to 26° 22’, and comprehends 924 square miles, hav- 
ing one town, eight villages, and ninety-one hamlets, with 
27,240 inhabitants. The soil is good, and especially near | 
the rivers, where there is excellent pasture for horned - 
tle. The capital is the town of the same name on ti 
river Weissenstein. Long. 25. 27. E. Lat. 58. 51. 30.N. 

WELDON, a market-town of the county of Northamp- 
ton, in the hundred of Corby, seventy-three miles from 
London. It consists of two portions, distinguished as 
and Little Weldon, but the latter is the more populous. | 
The river Nen has its source near the town. It contains a | 
good market-house, occupied on Wednesday. The inha- | 
bitants amounted in 1821 to 819, and in 1831 to 778. 

WELIKIJO-LUKI, a circle of the Russian governn 
of Pfkow, extending in north latitude from 55° 54 to 7y 
50, and in east longitude from 29° 23/ to 30° 454 It is 
watered by the river Lowat, and many of its tributary 
streams ; is generally level, in part undulating, and abound- 
ing in woods and morasses. The capital is the city of the 
same name, on the river Lowat, at the point where the Ko- 
lomenka falls into that stream. It has four stone and three | 
wooden churches, 400 houses, and 3860 inhabitants, who 
are employed in tanning the peculiar leather of Russia, 
trade in flax and hemp extensively. It is 308 miles from 
St Petersburg. Long. 30. 20. E. Lat. 56. 22. N. vate Il 

WELISH,a circle of the Russian governmentof Wite Ry 
It extends in north latitude from 55° 28! to 56° 2 and in 
east longitude from 30° 13’ to 31° 6’. It contains one city 
and 1013 villages, with 56,400 inhabitants. The ees 
river is the Duna, which receives the waters of the ae . | 
and the Welish, as well as the overflowing of the lakes Us- | 


he | 
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me and Tschiplia. The eapital is a eity of the same name 
onae Duna, at the spot where the Welishka falls into that 
‘tm. It is an ancient and ill-built town, with a Greek 
na Catholie church, and a synagogue. It contains 4800 
njvitants, a fourth part of whom are Jews. It is 430 miles 
ios St Petersburg. Long. 31. 48. E. Lat. 55. 36. N. 
_ ELL, a hole under ground, usually of a cylindrical fi- 
my», and walled with stone and mortar. Its use is to col- 
lecche water of the strata around it. 
#LL, an apartment formed in the middle of a ship’s 
hob to enclose the pumps, from the bottom to the lower 
jets. It is used as a barrier to preserve those machines 
0 being damaged by the friction or compression of the 
narials contained in the hold, and particularly to prevent 
ntrance of ballast, &e., by which the tubes would pre- 
be ehoked, and the pumps rendered incapable of ser- 
ig By means of this enclosure, the artificers may like- 
+ ie: readily descend into the hold in order to examine 
hétate of the pumps, and repair them as occasion requires. 
ELLESLEY’S Istanps, a group of islands so called 
yyjaptain Flinders, at the head of the Gulf of Carpentaria, 
the north eoast of New Holland. Their names are 
Mihington isle, Pisonia, Bentinek, Sweer’s island, and se- 
| vei other small and roeky islets. 
JELLINGBOROUGH, a market-town of the eounty 
fiorthampton, in the hundred of Hamfordshoe, sixty-eight 
3 from London, and seven from Northampton, on the 
iW Nen. It isa well-built town, in whieh the making of 
as and shoes and bobbin lace is still earried on, though 
hilatter trade has deelined. Near to it are some medi- 
springs, not now in request. [rom these the plaee 
eved its name. There is a good market on Wednesday. 
y population amounted in 1821 to 4454, and in 1831 to 


ELLINGTON, a market-town in the eounty of So- 
nget and liundred of West Kingsbury, on the river Tone, 
13) miles from London and seven from Taunton. It is in 
ih district, is well built, has an ancient noble chureh, 
anew one recently ereeted at the sole expense of the 
Gynian. The town formerly had a considerable trade in 
ng serges and other woollen goods, but that branch of 
istry has greatly declined of late years. Some pottery 
fismade. There isa well-frequented market on Thurs- 
The population amounted in 1821 to 4170, and in 
to 4762, 
‘ELLINGTON, a market-town of the county of Salop, 
ne hundred of South Bradford, near the Wrekin, 150 
S from London. It is a well-built plaee, has a hand- 
church of modern ereetion, supported by cast-iron 
pits. There is a good market on Thursday, and very 
biliderable oceupation afforded by the mines of iron and 
dal in the vicinity, and by some large iron furnaees. The 
pcilation amounted in 1821 to 8390, and in 1831 to 9671. 
YELLS, a city of the eounty of Somerset, in the hun- 
of Wellsforum, 120 miles from London and eighteen 
# Bath. It is situated in a rich valley at the foot of 
7 fendip Ilills, which supply abundance of eoal. It is 
Ovably well built, though many of the houses are of an 
tique fashion, whilst others of more modern erection 
very handsome. ‘The streets are well paved, and re- 
m<ably clean. In conjunction with Bath, it is the seat of 
» shop, whose palace in the city is one of the best episeo- 
P*“esidences in the kingdom. ‘The eathedral is a spacious 
"ne structure in the form of a cross, 380 feet long and 
m feet wide. The most remarkable part of the building 
‘|e West front, which is most elaborately ornamented with 
{ "es of most excellent carved work in stone. One of 
Windows eontains some beautiful paintings on glass. 
|; chapter-house is remarkable for its strueture in the 
‘1 of a rotunda, having its roaf supported by a single 


| Phrin the centre. The deanery is a handsome residenee, 
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and the houses of the vicars within the close are very eom- 
modious. Besides those belonging to the church, there are 
several other charitable establishments. Near the city is 
St Andrew’s Well, whose water is conveyed by pipes to an 
elegant conduit near the market-cross, and from thence runs 
through a part of the city. The civil government is vested 
in the corporation, Consisting of a mayor, four aldermen, and 
eleven councillors; and the city returns two members to the 
House of Commons. Besides the cathedral, is the parish 
chureh of St Cuthbert, with a lofty square tower, and a fine 
set of six bells; and various places of worship for dissenters. 
There are good markets on Wednesday and Saturday, and 
four anuual fairs. There are horse-races yearly near the 
city. The population amounted in 1821 to 5888, and in 
1831 to 6649, 

WELLS, a market-town of the county of Norfolk, in the 
hundred of North Greenhoe, 118 miles from London. It 
stands on the shore of the German Ocean, has a small port 
and eustom-house, but the trade is ineonsiderable. The po- 
pulation, including that of the parish, which extends far be- 
yond the town, amounted in 1821 to 2950, and in 1831 to 
3624. 

WELSHPOOL, a borough-town and parish of the coun- 
ty of Montgomery, in North Wales, in the hundred of Pool, 
177 miles from London. It is pleasantly situated and 
well built, with a eonvenient county-hall, in which the as- 
sizes are held. It is near the river Severn, and is connect- 
ed with it by a canal, and by another with Ellesmere. It 
is the chief place where the Welsh flannels are collected 
from the neighbouring peasantry. The corporation consists 
of four aldermen and twelve councillors, and the borough 
returns one member to the House of Commons. ‘The po- 
pulation amounted in 1821 to 3535, and in 1831 to 3500. 

WEM, a market-town and large parish of the eounty of 
Salop, in the hundred of North Bradford, 172 miles from 
London, It chiefly consists of one large street, with a few 
smaller. It has a very handsome ehurch, a free school, and 
two dissenting chapels. There is a good market on Thurs- 
day, and three annual fairs. The population amounted in 
1821 to 3621, and in 1831 to 3967; but this ineludes ten 
small townships, as Wem itself in 1831 eontained only 1932 
inhabitants. 

WEMYSS, Easter, a village, situated on the shores of 
the Firth of Forth, in the county of Fife. Its inhabitants, 
amounting in 1831 to 658, are principally weavers. 

Wemyss, Wester, a sezport town about a mile distant 
from the above. It consists almost entirely of one street, 
which is in good order, as is also the small harbour. The 
principal business is connected with the exportation of coals 
from the extensive coal-mines belonging to the family of 
Wemyss, which have been worked for many eenturies, and 
now extend toa considerable distance under the sea. Weav- 
ing is also carried on by a few of the inhabitants. The popu- 
lation amounted in 1831 to 858. 

WENDEN, a cirele of the Russian government of Li- 
vonia, extending in north latitude from 56° 35! to 57° 54’, 
and in east longitude from 25° 3’ to 27° 22’. It is bounded by 
Pernau on the north, by Dorpat on the east, on the south- 
east by Witebsk, and on the south-west and west by Riga. 
It comprehends 4158 square miles, with two citics, twenty- 
eight parishes, 229 hamlets and villages, and 136,400 inlia- 
bitants. It is generally a level distriet, with a few undula- 
tions, watered by mfany small streams, all of which end in 
the Duna. It produces some corn, ehiefly rye or oats. The 
chief object of cultivation next to grain is flax, which, as 
well as the seed of that plant, is mostly exported from Riga. 
Some tallow and wood also furnish articles for foreign trade. 
The eapital is the town of the same name on the river Aa. 
It was onee the assembling place of the knights of the Teu- 
tonie order, and many of their monuments still exist in the 
ehureh. Long. 25. 10. E. Lat. 57, 15. N. mi 
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WENDOVER, a borough and market town of the county 
of Buckingham, in the hundred of Aylesbury, thirty-five 
miles from London. It is a poor place, with little or no 
trade except what is connected with lace-making. It re- 
turned two members to the House of Commons till 1832, 
when it was disfranchised. A small market is held on 
Thursday. The population amounted in 1821 to 1602, 
and in 1831 to 1927. 

WENEW, a circle of the Russian province of Tula, ex- 
tending in north latitude from 54° 20/ to 55° 50’, and in 
east longitude from 37° 39’ to 38° 34’. It contains one city, 
147 villages, besides the establishments of some nobles, and 
25,500 inhabitants. It is watered by the rivers Oker and 
Wenewka. The land is moderately fertile, and but in a 
small part covered with woods. The capital is a city of the 
same name on the Wenewka, containing 790 houses, with 
3400 inhabitants. It is 625 miles from St Petersburg. 
Long. 38. 1. E. Lat. 54. 20. N. 

WENLOCK (called either Mucu or Great WENLOCK), 
a borough and market town of the county of Salop, in the 
division called the Franchise of Wenlock, 151 miles from 
London. It is a very ancient town, but very ill built. It 
is said to have been the first town that sent members to 
parliament in 1478, but it was not incorporated till the reign 
of Charles the First. It has now six aldermen and eigh- 
teen councillors, and sends two members to the House of 
Commons. It is a place of but little trade, and that only 
on the market of Friday. The population amounted in 
1821 to 3165, and in 1831 to 3481. 

WEOBLY, a market-town of the county of Hereford, in 
the hundred of Stretford, 146 miles from London and 
twenty-one from the city of Hereford. It is a place of con- 
siderable antiquity, and consists of one principal street with 
well-built houses. It has a market on Thursday. There 
are two good charity schools. The population amounted 
in 1821 to 739, and in 1831 to 819. 

WERAD, a town of Hindustan, in the Mahratta terri- 
tories, in the province of Bejapoor, sixty-three miles south- 
south-west from Poonah. Long. 73.48. E. Lat. 17.30. N. 

WERCHNE-DNIAPROWSK, a circle of the Russian 
government of Jekaterinoslaw. It extends in north latitude 
trom 51° 8 to 52° 7’, and in east longitude from 33° 45! to 
34° 57’. The land is very fertile, and repays with good in- 
terest whatever industry is expended on it. It breeds many 
valuable herds of horned cattle, as well as sheep. The 
Dnieper touches the circle on the north-east, and there re- 
ceives the waters of many small streams. The population 
is thin, but is not precisely known, as a portion consists of 
Kossacs, whose residence is not permanent, and some of 
them are colonists from Poland and Germany, recently esta- 
blished. The capital is the city of the same name on the 
right bank of the Dnieper, lately founded, and said to contain 
yet not more than 1500 inhabitants. It is 1066 miles from 
St Petersburg. Long. 34. 41. E. Lat. 51. 8. N. 

WEREJA,a circle ofthe Russian government of Moscow, 
extending in north latitude from 53° 27’ to 54° 19’, and 
in east longitude from 37° 30’ to 37° 47’. It is bounded on 
the north by Mohaisk, on the north-east by Swenigorod, on 
the east by Podol, on the south by Kaluga, and on the west 
by Smolensko. It comprehends 654 square miles, with 
one city, 234 large villages, and 66,450 inhabitants. The 
surface is undulating, the soil rather sandy, with some 
marshes, and is well watered with several small streams. A 
great part of the circle is covered with fir woods. The 
capital is the city of the same name on the river Protwa, 
which divides it into two parts, and is navigable for small 
craft. It is fortified, but not strongly; has two wooden and 
two stone churches, 820 houses, and 7300 inhabitants, who 
carry on trade largely in the productions of the circle. It is 
es aad from St Petersburg. Long. 35. 55. E. Lat. 55. 
29. N, 
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WERNIGERODE, a principality in Prussia, now me.) 
diatised, and forming a portion of the circle of Osterwie 
in the province of Saxony. The family of Stolbere-We ‘ 
nigerode were formerly the sovereigns, and are now the 
proprietors, and in a secondary sense the governors ie 
ing the patronage of all clerical, civil, and judicial shies 
and the power of pardoning smaller offences, as well as of 
granting dispensations respecting marriages and the game. 
laws. The principality, which includes a part of the Hartz 
Forest, with the Brocken, is about 101 square miles in extent, 
comprehending one city, one market-town, eleven villages, 
and many hamlets and detached farms, with 1530 houses, and 
14,640 inhabitants. The capital, of the same name, is nnae 
cd at the foot of the Hartz Mountains, on a small stream cal. 
led the Zillerbach, but is 820 feet above the level of the sea, 
It includes the residence of the court, in a fine situation 
with a library of more than 30,000 volumes. The town i 
irregularly and ill built, but is surrounded with walls. Tt con. 
tains four churches, an orphan-house, a poor-house, a gyms 
nasium, and 870 dwellings, with 5340 inhabitants, who earry 
on some trade in linens, in paper, in copper, and in distilla. | 
tion, but depend much on the residence of the court, and | 
on the numerous summer visitants to the Hartz. It is in 
longitude 10. 47. 35. E. and latitude 51. 50. 34, N. 

WERREAR, a district of Hindustan, on the north-west | 
fronticr of the province of Gujerat, extending along the 
banks of the Banass river. This country is famed for its 
excellent grass, to which it is indebted for its name, Wud- 
dyar or Wandyar signifying in the Gujerattee language a 
herdsman; and is resorted to by immense herds of cattle | 
sent to pasture on the banks of thc Runn. Sheep are cheap | 
and abundant, and it produces also horses of a smaller | 
brecd than those of Cottiwar; but few are exported, those 
of a good quality being in great demand. ‘The district is 
much infested by plundering Coolees, the principal haunts | 
of these robbers being at Warye, fourtcen miles south-west 
from Rahdunpoor, Barbere, twenty-four miles north 
Therwara, thirty miles north-west from Rahdunpoor, the 
latter possessed by the Balooches. 

WERT URIAN or Uratian Mountains. 
MounTAINs. 

WESEL BAY, on the south coast of the island of Java 
Long. 113. 42. E. Lat. 8. 21. S. | 

WESENBERG, a circle in the Russian province 01 
Esthonia, formerly called Wierland. It extends in north 
latitude from 58° 45! to 59° 40, and in east longitude from 
25° 40’ to 28° 3’, and comprehends 1910 square miles, with 
two towns, scven parishes, and 157 hamlets, in whic 
seventeen Lutheran and onc Greek church, with 4 
inhabitants. It stands on the shore of the Gulf of Finla 
and is well watered by several streams. It contains ma 
morasses, and much woodland. The capital is atownoft 
same name on the river Soli. It has little trade, and t 
chief occupation is in the river and sea fishery. Lon 
18, E. Lat. 59. 28. N. . 

WESLEY, Jou, founder of the sect of Methodists, 
the son of Samuel Wesley, rector of Epworth, in the isle 
Axholme in Lincolnshire, and was born in that village 
the year 1703. His very infancy was distinguished 
extraordinary incident; for when he was only six years 
the parsonage-house at Epworth was burnt to the g} 
and the flames had spread with such rapidity that few t 
of value could be saved. His mother, in a letter to her 
Samuel Wesley, then on the foundation at Westm 
school, thanks God that no lives were lost, although for 
time they gave up Poor Jacky, as she expresses he 
his father had twice attempted to rescue the child, bu go 
beaten back by the flames. Finding all his efforts ineflec 
tual, he resigned him to divine providence. But paren 
tenderness prevailed over human fears, and Mr Wesley “- 
more attempted to save his child. By some means eq’ 
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| pected and unaccountable, the boy got round to a win- 
ji in the front of the house, and was taken out by one 
ma’s leaping on the shoulders of another, and thus getting 
wt in hisreach. Immediately on his rescue from this very 
sglous situation, the roof fell in. This extraordinary escape 
‘slain a certain device, in a print of John Wesley, en- 
nwed by Vertue in the year 1745, from a painting by 
+ liams. It represents a house in flames, with this motto 
in the prophet, “Is he not a brand plucked out of the 
pining?” Many have supposed this device to be merely 
swlematical of his spiritual deliverance ; but from this cir- 
ystance it is apparent that it has a primary as well as a 
sndary meaning ; it is real as well as allusive. 

i the year 1713 he was entered a scholar at the Char- 
ahouse in London, where he continued scven years under 
ituition of Dr Walker, and of the Rev. Andrew Tooke, 
wnor of the Pantheon. In his seventeenth year he was 
« to Christ Church at Oxford. In 1726 he was elected 
low of Lincoln College, and took the degree of A.M. 
97, He was afterwards appointed a tutor of his college. 
discovered very early an elegant turn for poctry. Some 
: is gayer poetical cffusions are proofs of a lively fancy 


au a fine classical taste; and some translations from the 
n poets, while at college, are allowed to have great 
mit. He had early a strong impression, like Count 
Zizendort, of his designation to some extraordinary work. 
s impression reccived additional force from some do- 
nstic incidents, all which his active fancy turned to his 
: account. His wonderful preservation, already noticed, 
niarally tended to cherish the idea of his being designed 
biProvidence to accomplish some purpose or other that 


; e reading of the writings of Mr William Law, the ce- 
lated author of Christian Perfection, and of a Serious 
A ress to the Christian World, contributed to lead John 
Wsley and his brother Charles, with a few of their young 
w-students, into a more than common strictness of reli- 
mus life. They received the sacrament of the Lord’s 
Siper every week, observed all the fasts of the church, 
ted the prisons, rose at four in the morning, and refrained 
: all amusements. From the exact method in which 
() 


) 
wi out of the ordinary course of human events. 


ly disposed of every hour, they acquired the appellation 
Yethodists ; by which their followers have been ever since 
diinguished. 
rom Dr Potter, bishop of Oxford, he received deacon’s 
bers in 1725, and priest’s in 1728. For some time he 
ditiated as his father’s curate. But the boundaries of this 
: d were soon deemed by Wesley too confined for a zeal 
Wch displayed the piety of an apostle, and of an intrepi- 
) to which few missionaries had been superior. In 1735 
embarked for Georgia, one of our colonies, which was at 
time in a state of political infancy ; and the great object 
this voyage was to preach the gospel to the Indian _na- 
is in the vicinity of that province. He returned to Eng- 
#1 in 1737. Of his spiritual labours, both in this country 
in America, he himself has given a very copious ac- 
bint, in a series of Journals printed at different periods. 
Tese journals drew upon our laborious preacher and his 
Cidjutors some severe animadversions from two prelates, 
I Lavington, bishop of Exeter, and Dr Warburton, bishop 
oiGloucester. The former published, in three parts, the 
Whusiasm of the Mcthodists and Papists compared; the 
ld part of this performance containing a personal charge 
immoral conduct. Mr Wesley, in his vindication, pub- 
led a letter to his lordship, which produced a reply from 
latter. Bishop Warburton’s attack is contained in his 
Gbrated treatise, entitled “ The Doctrine of Grace : or, 
i Office and Operations of the Holy Spirit vindicated 
the Insults of Infidelity, and the Abuses of Fanati- 
a: concluding with some thoughts, humbly offered to 
consideration of the Established Clergy, with regard to 
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the right Method of defending Religion against the At- Wessei’s 


tacks of cither party.” Lond. 1762, 2 vols. 8vo. There is 
much acute reasoning, and much poignant and sprightly 
wit, in his Doctrine of Grace; but there is too much levity 
in it for a grave bishop, and too much abuse for a candid 
Christian. On this occasion Wesley published a letter to 
the bishop, in which, with great temper and moderation, as 
well as with great ingenuity and address, he endeavoured 
to shelter himself from his lordship’s attacks, not only under 
the authority of the holy Scriptures, but of the church itself 
as by law established. 

On his return from Georgia, Mr Wesley paid a visit to 
Count Zinzendorf, the celebrated founder of the sect of 
Moravians or Hernhutters, at Hernhut in Upper Lusatia. 
In the following year he appeared again in England, and 
with his brother Charles, at the head of the Methodists. He 
preached his first field sermon at Bristol, on the 2d of April 
1738, from which time his disciples have continued to in- 
creasc. In 1741 a serious altercation took place between 
him and Whitefield. In 1744, attempting to preach at an 
inn at Taunton, he was regularly silenced by the magistrates. 
Although he chiefly resided for the remainder of his life in 
the metropolis, he occasionally travelled through every part 
of Great Britain and Ircland, establishing congregations in 
each kingdom. In 1750 he married a lady, from whom he 
was afterwards separated. By this lady, who died in 1781, 
he had no children. He had becn gradually declining for 
three years before his death ; yet he still rose at four in the 
morning, and preached, and travelled, and wrote as usual. 
He preached at Leatherhead in Surrey, on the Wednesday 
before that event. On the Friday following, appeared the 
first symptoms of his approaching dissolution. The four 
succecding days he spent in praising God; and he left this 
scene, at a quarter before ten in the morning of the 2d of 
March 1791, in the 88th year of his age. His remains, 
after lying in a kind of state at his chapel in the City Road, 
dressed in the sacerdotal robes which he usually wore, and 
on his head the old clerical cap, a Bible in one hand, and a 
white handkerchief in the other, were, agreeably to his own 
directions, and after the manner of the interment of Mr 
Whitefield, deposited in the cemetery behind his chapel, on 
the morning of the 9th March, amd an innumerable con- 
course of his friends and admirers, many of whom appeared 
in deep mourning on the occasion. 

Wesley was a very various and voluminous writer. Di- 
vinity, both devotional and controversial, biography, history, 
philosophy, politics, and poetry, were all, at different times, 
the subjects of his pen ; and whatever opinion may be en- 
tertained of his theological sentiments, it is impossible to 
deny him the merit of having done very extensive good 
among the lower classes of people. He certainly possessed 
great abilities, and a fluency which was well accommodated 
to his hearers, and highly acceptable to them. 

WESSEL’S Isuanpbs, a chain of islands which extends 
north-eastward from the north coast of New Holland, thir- 
teen leagues, at the entrance of the Gulf of Carpentaria, on 
the west side. The inhabitants are barbarous in the ex- 
treme, and go about naked. The northern extremity is in 
lat. 11. 18. S. 

WEST, one of the cardinal points of the horizon, diame- 
trically opposite to the east; and strictly defined the inter- 
section of the prime vertical with the horizon on that side 
the sun sets in. 

West, Gilbert, was the son of Dr West, prebendary 
of Winchester, who published an edition of Pindar in 1697. 
He studied at Winchester and Eton, and from thence was 
placed in Christ Church, Oxford. His studious and serious 
turn inclined him to take orders; but Lord Cobham, his 
maternal uncle, diverted him from that pursuit, and gave 
him a cornetcy in his own regiment. This profession he 
soon quitted on account of an opening of another nature, 
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which presented him with a flattering prospect of advance- 
ment in life. A number of young gentlemen were to be 
selected from the universities, and, at the expense of govern- 
‘ment, were to be taught foreign languages, and then sent 
to the secrctary’s officc, to be initiated into business, and 
trained thcre for the public service, as envoys, ambassadors, 
&c. West was one of the few pitched upon ; and on his first 
introduction into that office, Lord Townshend, secretary of 
State, treated him with singular marks of regard, and the 
strongest inclinations to serve him were testificd from all 
quarters. But Lord Cobham’s strong opposition to the 
measures of the government rendcred these advantages en- 
tirely fruitless; and the ministers honestly told Mr West 
that he must not expect them to distinguish his merit, as any 
favours conferred upon him would be imputed as done to his 
uncle. He now left that office, and all his views of making 
his fortune ; and entering into the married state, retired to 
Wickham in Kent, where he lived in great domestic com- 
fort and tranquil happiness. He was there visited by his 
valuable friends, who hcld the most delightful converse of 
wit, humour, and learning, supported upon the principles of 
virtue, sound reasoning, and solid friendship, which rendered 
the whole cheerful, animating, and instructive. In 1752 he 
was appointed one of the clerks of the privy council; and 
Pitt, on becoming paymaster, nominated him treasurer of 
Chelsea Hospital. ‘Towards the end of his life, he wholly 
applied himself to the study of the Scriptures, being ex- 
tremely anxious to try his utmost endeavours to reconcile 
the seeming inconsistencies which gave the enemies of 
revealed religion a handle to doubt and discredit their au- 
thenticity. The result of his inquiries was partly commu- 
nicated to the public in his ‘ Observations on the Resur- 
rection.” Lond. 1747, 8vo. This work procured him from 
the university of Oxford the degree of LL.D. conferred by 
diploma. On the evidences of the truth of the New Tes- 
tament he meditated another work, but did not live to ex- 
ecute his design. He lost his only son in 1755; and on 
the 26th of March in the following year, a stroke of palsy 
tcrminated his own career. He left behind him the charac- 
ter of an amiable and pious man. His Observations, which, 
it has been said, were written to confirm the wavering faith 
of his great friends Pitt and Lyttelton, bear ample testi- 
mony to his reasoning powers and the sincerity of his religion, 
while his translations from Pindar shew him to have been a 
respectable Greek scholar, and very considerable poet. His 
“ Dissertation on the Olympick Games” is likewise a credit- 
able specimen of his learning. 

West Isianp, one of the smaller Philippine islands, near 
the south coast of Mindoro. Long. 121.12. E. Lat.12.15.N. 

West Isianp, a small island at the east entrance of 
the Straits of Sunda. Long. 196. 20. E. Lat. 5. 27. S. 

West Isanp, a small island in the Eastern Seas, ncar 
the south coast of Cumbava. Long. 119.2. E. Lat. 8. 49. S. 
Another island on the north coast of New Holland, near 
the head of the Gulf of Carpentaria, about ten miles long 
and five broad. It is one of the three called by Captain 
Flinders Sir Edward Pellew’s group. 

WEST-BROMWICH, a parish of the county of Staf- 
ford, in the hundred of Offlow, 122 miles from London. It 
is a very scattered place, and affords considerable occupa- 
tion in various branches of the iron manufacture. Besides 
the old parish church, two others have been recently crected. 
The population amounted in 1821 to 9505, and in 1831 to 
15,327. 

WESTBURY, a borough of the county of Wilts, in the 
hundred of its own name, ninety-seven miles from Lon- 
don. There is a church of Gothic architecture, and a town- 
hall, and it has a market on Thursday. The chief trade 
consists in making fine woollen cloths and cassimcrcs. It 
returns one mcmber to the House of Commons. The po- 
pulation amounted in 1821 to 6846, and in 1831 to 7324. 
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WESTERAS, an intcrnal province of the ki 
Sweden, formed out of a small] portion of the an 
vince of Upland, and the eastern part of West 
It is now bounded on the north-west b 


nt pr. 


It is a well-watered district, and, for the ¢ 
mate, very fruitful, but chiefly consisting of pasture-lan 
and consequently rendered profitable more by its dair 
and by fattcning cattle than by its ploughed fields, 
generally, however, grows corn sufficient for its co 
tion, and in very favourable years has a surplus, 
fisheries are productive; but the chief demand for labour 
in the mines and in their products. The silver-mine 
Sala is still worked, being the only one now in Swede 
and the iron-mines of Norberg yield the best quality 
metal. The exports are wood, cattle, silver, iron, an 
lery goods, and in some years corn. The province, 
purposcs of government and law, is divided into seven bai 
wicks. ‘The capital is the city of the same name, at 
mouth of the river Swartelf. It is the seat of a bish a 
is fincly situated, but irregularly built. In the cathedral a 
monuments of two of their kings, Gustavus IIL. and Er 
XIV. There is a gymnasium, with nine professors, and 
hospital. It contains 570 houses, chiefly built of wood 
3120 inhabitants. It has some trade by the Malare 
chiefly with Stockholm. Long. 16. 22. 28. E. Lat. 59, 
31. N. 
WESTERHAM, a market-town of the county of | 
in the lathe of Sutton, and the hundred of the same n 
twenty-two milcs from London. It is on the bord 
Surrey, is pleasantly situated and neatly built, with 
very good houses. The market-house, though small, 
clegant building. The church contains a monu 
General Wolfe, who was a native of this place. Th 
amarket on Wednesday for corn. The population amo 
in 1821 to 1742, and in 1831 to 1926. 
WESTMEATH, an inland county in the provin 
Leinster, in Ireland, is bounded on the north by L 
and Meath, on the east by Meath and Kildare, 
south by the King’s county, and on the west by Rosco 
mon. It lies between 53° 20’ and 53° 47’ N. lat, and 
and 7° 55’ W. long., extending forty miles in its gi 
est length from north to south, and forty-five in 
greatest breadth from west to east, and compre 
an area of 708 square miles, or 453,468 acres, of 1 


superficial extent, and the twenty-fourth in that of 
tivated land. ‘ 
The county originally formed part of the central king: 
dom of Meath, when it was distinguished by the 1 
Eircamhoin, or the western division. Nor was it 
reign of Henry VIII. that it was formed into a 
county, including within it the district of Longford, ¥ 
continued to form part of it till the reign of Elizabeth ; 
fore the English invasion, the M‘Geoghcgans, chie 
Moycashel, the Malones, and the Magardleys, wer 
principal families. When the palatinate of Meath ™ 
granted to Hugh de Lacy by Henry IL., the former pro 
tors were supplanted by English settlers, the prin 
whom were the familics of Petit, Tuite, Hussey, 
Delamaine, Nugent, Geneville, Nangle, Ledwich, and Co 
stantine. The confiscations consequent on the wars 
1641 and 1688, in both of which the landed gentry 
an active part, made very great alterations in the state 
property. The landing of a French force in the west 
Ireland in 1798 occasioned a partial insurrection 1 © 
county, in the course of which the armed peasantry 5 


fortified Wilson’s Hospital, but were quickly dispossess- 
f it by a detachment of the royal forces. 

his district forms the most elevated portion of the great 
ral | a of Ireland, which is here 274 feet above the 
level 5 


" 
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but no part of it is mountainous. The highest 
ations are Knocklayde in the north, 795 feet high, and 
ji Hillof Ben, 710. All the hills are suited, even to their 
sd mnit for pasturage, and some for tillage ; many are richly 
‘hed with timber. Lakes are numerous: the largest lie 
direction nearly north and south along the middle of 
county. Lough Shillin, the most northern, is a border 
on the side of Cavan, and near it is the smaller border 
of Longh Kinnail or Kinully. Lough Dereveragh is 
inding expanse of water, eleven miles long and three 
nd, bordered in some parts by steep hills richly clothed 
trees. Farther south is Lough Owell or Hoyle, studded 
islands, and Lough Tron or Hiern, of smaller dimen- 
s. The most southern, and also the largest lake of the 
n, is Lough Ennell, equally admirable for its scenic 
ties and for its extent of surface. A number of smaller 
s are scattered throughout the county. Loughs Lene, 
mn, Glyde, and Fore, are in the northern part; the small 
romantic lake of Loughsewdy in the western. Lough 
nis remarkable only for its great depth ; it covers but an 
eof land. Lough Ree or Reagh, which is in reality a 
ion of the Shannon, forms part of the western boundary 
hecounty, separating it from that of Roscommon. It is 
nty miles in length, and contains several islands, two of 
ch were the sites of religious foundations. 

hough no large rivers traverse this portion of the island, 
nay be considered to be the source of several. The 
y, Which rises in Lough Ramor in Cavan, and enters 
stmeath through Lough Shillin, through the most part 
s course forms the boundary line on the side of Longford, 
in one part traverses the county, and after dividing two 
ts baronies, ultimately joins the Shannon. Two small 
ors, the Golden and Silver Arms, which issued from the 
thern and southern extremities of Lough Owell, have 
n closed up, so as to increase the quantity of water in 
parent lake, which is the main feeder of the Royal Canal. 
e Brosna flows from Lough Ennell into the Shannon, 
ich forms part of the western boundary of the county. 
Wugh Lene also gives rise to two streams of some noto- 
y. The northern, after sinking into the ground near 
} village of Fore, and re-appearing, empties itself, under 
name of the Glore, into the Inny, and the united streams 
is through the Shannon into the Atlantic. The southern 
fms the Deel, which joins the Boyne, and falls into the 
Ish Sea. Hence this little lake, with its two perennial 


linches, may be said to divide Ireland into two islands. 
: hecounty forms part of the great limestone field that tra- 
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ses the island across its centre. ‘This substratum is in- 
upted in two places only, the one at Moat-a-Grenogue, 
the other near Ballymahon, at each of which places the 
idstone rises from under the limestone bed, and forms 
Fulated protuberances of some elevation. In some places 
> limestone is wrought up for architectural and domestic 
s, but in others its quality is such as to render it 

fit for the farmer’s use, in consequence of the 


exploring them farther. ¢ 
sed in small quantities. A chalybeate spring rises at 
angemore, near Kinnegad, bursting forth with force, and 
“ming a copious stream ; but in consequence of the diffi- 
\Ity of access to it, few take advantage of its medicinal 
‘tues. The soil is in general a deep rich loam resting on 
2 limestone, but in the flat lands in the west it is light. 
he centre is intersected with numerous eskers formed of 
careous gravel. There is much bog: that of Allen co- 
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vers a large portion of the western baronies. Many parts 
are well timbered ; and traces of the old forests show them- 
selves by the spontaneous growth of indigenous trees of va- 
tious kinds in places where the young shoots are protected 
from the depredations of cattle. 

The progress of the population, and its actual state, ac- 
cording to the latest census, appear in the following table. 


Year. Authority. No. 

ALOU vsaretnegs cap ef EtG TRIES corevechasas-s SRNR 
BoE 5 os ons chig'h C15: IE ss ceded sancebe ian 69,000 
oy ees peers Parliamentary census...112,000 
BIE eNicincs tenes sine) Oa a Be a etd 128,819 
BOF ves srravenspraet DEES... on steam onnates ocvas lee ed 


The last of these returns gives a population of one in- 
habitant to every 3°06 acres. The return of the Commis- 
sioners of Public Instruction in 1834, taken according to 
dioceses, gives a population to the county of about 138,560 
souls, of whom 10,175 are of the established church, 251] 
Protestant dissenters, and 128,133 Roman Catholics. The 
number of children receiving instruction in the public 
schools, at the periods stated beneath, is as follows, ac- 
cording to returns made to parliament. 


. n 
Boys. Girls Mice! “ Total. 
Ly AOSD 1a ane ne Bt Eas same —— setercese 7326 
DS2ERG, occ CM Oees 5 9c DOCU... wye oni BO cis ces'egs 9919 
1930-7 .. 000 DIA . 5x sqn0t. Sara . iveneg ous 
TSS 0 soe LOB bee coc ees TODRs onpes any Tenn S gene acct ene 
1838~-9...... BEG gs ins wos UPL O ve snemiay a) dyesnewce Ee 


According to the return of 1824-6, the number of Ca- 
tholic children educated in the public schools was 8249, of 
Protestants 1533, and of dissenters six; that of those 
whose religious persuasion could not be ascertained amount- 
ing to 131. The total number of schools was 216, out of 
which number twenty-six, containing 1532 pupils, were 
maintained wholly by grants of public money ; twenty-five, 
with 1542 pupils, by voluntary subscriptions; all the re- 
maining schools, in number 165, and educating 6845 chil- 
dren, being supported wholly by the fees of the pupils. An 
establishment for the maintenance and education of 160 
boys, the sons of Protestant parents, natives of Westmeath, 
who are afterwards apprenticed to Protestant artificers, with 
a fee of L.10 each, was founded under the will of Andrew 
Wilson of Piercefield, Esq. and still exists. The estate he- 
queathed for this purpose amounts to L.4000 per annum. 
Under the incorporated society for erecting charter schools, 
there is a school situate at Leney, six miles from Mul- 
lingar, intended for the maintenance and education of sixty 
children. 

The county is divided into the twelve baronies of Braw- 
ney, Called also the territory of Brawney, Clonlonan, Cork- 
aree, Delvin, Demifore, Farbill, Fartullagh, Kilkenny-west, 
Movashel and Magheradernon, Moycashel, Moygoish, and 
Rathconrath. These are subdivided into sixty-two parishes, 
of which fifty-nine are in the diocese of Meath, and three 
in that of Ardagh. It was represented in the Irish parlia- 
ment by ten menibers, two for the county, and two for each 
of the boroughs of Athlone, Fore, Kilbeggan, and Mullin- 
gar. By the arrangements under the union act, all the 
boroughs were disfranchised, except the first, which belongs 
only partially to this county, one half of it being in Ros- 
common; it now returns one member. The constituency 
for the county was as follows in the under-named years. 


Date. No. Date. No. Date No. 
1829......2601 TSS5 .ccae0s 1895 POS aa asaes 1525 
1830..0.196 641 LSB 4's <s 1395 VB88 case 1525 
1S} wsaitaw 921 cos 1895 1839......1300 
1832......1395 1836......1526 
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The number of electors in the last of these returns gives 
an average of one elector to every 106 individuals, or of 
one to every eighteen heads of families of six individuals 
each. 

The county is in the home circuit. The assizes are held 
at Mullingar. General sessions of the peace are held alter- 
nately in that town and in Moate. The local government 
consists of a lieutenant, fifteen deputy-lieutenants, sixty- 
nine unpaid magistrates, and a stipendiary, under whom 
there is a constabulary force, consisting of a county inspec- 
tor, six sub-inspectors, seven head constables, and 272 con- 
stables and sub-constables. The county infirmary is in 
Mullingar, a fever hospital at Castlepollard, and fifteen 
dispensaries in various places. Lunatics are sent to the 
district asylum at Maryborough, where forty patients from 
the county are received. Mullingar and Athlone have been 
fixed on as sites for the workhouses of poor-law unions. 

All kinds of grain thrive well in this productive soil. 
The English system of tillage is adopted by all except 
the poorer farmers and cottagers. Wheat forms a part of 
every succession of crops, and green crops are very fre- 
quent. Limestone gravel, which is to be had in abun- 
dance in most parts, is the usual manure. The fences are 
bad, except in the demesnes of the gentry. The low lands 
and valleys produce abundance of rich grass; from which 
cause, and as the management of cattle has been found 
more profitable and less laborious than tillage, most of the 
land in the county is assigned to the former department of 
rural economy. Great attention is paid to the breeds of 
cattle, which, both great and small, are purchased chiefly 
at the fairs of Ballinasloe. The long-horned cows are pre- 
ferred, as being large, and good milkers. The breed of 
horses is excellent. Many are brought young from Con- 
naught, and reared here till fit for the market. Dairies 
are frequent, and butter is made in large quantities. The 
method of haymaking is bad, the hay being allowed to stand 
in small stacks in the field till late in the season, in conse- 
quence of which it is much injured both by the heat and 
the rains. Like most other parts of the island, timber was 
abundant, until destroyed by a lavish and improvident use 
of it, which made no provision for a fresh supply. The de- 
ficiency is severely felt ; but here, as elsewhere, great exer- 
tions are making to remedy it by young plantations, which 
are now rising in many parts. 

The manufactures are not, nor were they ever, of any 
magnitude ; the making of woollen and linen cloths being 
almost wholly confined to the domestic demand, and the 
operations carried on in the farmers’ houses. Fish is abun- 
dant in the lakes and rivers. Bream, trout, pike, and eels, 
are taken in the Inny; salmon in the same river and in the 
Brosna. The goaske, a fish about the size of the herring, 
is found in Lough Dereveragh; a thin-shelled mussel in 
some of the. begs; The Royal Canal passes through the cen- 
tral part of the county from east to west; a branch of the 
Grand Canal proceeds from near Philipstownin King’s county 
to Kilbeggan. There are three banking establishments, 
one a branch of the Provincial, the other two of the Na- 
tional Bank of Ireland. There are nine loan societies, in 
which the total amount of the loans in the hands of borrow- 
ers at the close of 1839 was L.10,675, and the total num- 
ber of borrowers during the year 9071. Under the direc- 
tion of the late Commissioners for Railroads in Ireland, a 
survey has been made of a line from Dublin, to enter the 
county near Killucan, and to proceed to Mullingar, whence 
it is to diverge in two branches, the one north-west through 
Longford to Sligo, the other westward through Athlone to 
Galway ; but no steps have yet been taken to carry the plan 
into execution. 

A considerable number of the landed proprietors reside 
on their own property; hence the county contains many 
elegant mansions and villas, surrounded by well-planted 


demesnes, which add very much to the natur. beauties of wl.” 
the landscape. In the demesne of Mount Ta “ge! 
obelisk fifty feet high, erected in honour of the an a 
Maria Theresa, the Emperor Joseph, and King oo 
IIT., by a late member of the D’Alton family, a retired of 
ficer in the Austrian service. An obelisk of similar dim é | 
sions stands on the estate of Lowville, near Kilkenny-res, | 
The character of the middling and lower Classes is g 4 
to that of those in the adjoining* county of Meath, The ' | 
peasantry are described as being lively, intelligent, ve Whe 
quick-witted ; hasty in their tempers, and prone to iti ne 
tion; unwilling to deviate from the habits and ca of i 
their forefathers; lax in their ideas of morality towards 
their superiors, but rigidly observant of the engagements | 
voluntarily entered into with one another, and of the reli. 
gious observances imposed on them by their clergy. They 
are also much addicted to superstitious practices, The 
horses are bathed in one of the lakes on the second Sunday 
in August, called Garlic Sunday, from a belief that they 
will thus be secured from injury during the rest of the 
year. Fish taken out of the stream that sinks into the 
ground near Fore will not be eaten, in consequence of the 
religious respect with which the water of it is honoured, 
A disinclination to improvement in their farms, and to do. 
mestic neatness, is also observable. The cottages are ill 
constructed and badly furnished, the roofs being made of 
boughs of trees with the leaves on, covered with sods of 
turf or peat called scraws, and thatched with straw. Many 
are without chimneys, the place of which is supplied by 
hole in the roof. The furniture consists of a deal table, a 
few stools, an iron pot, and a dresser, with a few plates and 
dairy utensils. Yet their clothing is comfortable, usually | 
of home-made gray or drab frieze. The use of linen has 
of late been almost universally superseded by cotton. The 
favourite garment of the men is a large loose coat, wrappe 
up in which they go to the fairs and markets even during 
the heat of summer, followed by their wives, who 
most of the business there. The women spin the wool an | 
flax for their clothing, perform the household work, aie: 
take a large share in the labours of the field. When mar- Wh | 
ried, they still retain their maiden names. English and | 4 
Irish are spoken, but the use of the latter is more general |} 
in their intercourse with one another. 

Many remains of antiquity still exist. The pa 1 Ot 
Rathconrath takes its name from a rath or moat of lar es | 
dimensions and peculiar construction ; besides which, nine | 
of smaller size have been discovered within its boundaries | , 
A still more remarkable pile of the same kind exists at ied Tg 
lymore. It had originally been a Danish fort, and its posi- } hg 
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tion was so well chosen for military purposes, that it was 
strongly fortified by the Irish in the wars of 1641 and 1688; 
and after its capture by the English in the latter period, it 
was made the head-quarters of General Ginckell when pre- 
paring to besiege Athlone. A third, called the Fort of 
Turgesius, as being the reputed place of residence of that 
monarch during his reign in Ireland, is to be seen near 
Lough Lene. Those of inferior note are too numerous t0 
be particularized. The ruins of ancient castles are also visi- 
ble in many places. The origin of several of them can be 
traced back to Hugh de Lacy, the first lord palatine of the 
county. His chief place of residence was at Kilbixy, where 
he had a large and well-fortified castle, and where also 
stood a town of such importance as to be governed by @ 
mayor or sovereign, and burgesses, with their usual appene 
ages of inferior officers. The site of the former is now "i 
merely matter of conjecture ; and the privileges, and conse- 
quently the importance, of the latter have been transfe red 
to Mullingar. Another of this nobleman’s castles was a 
Ardnurcher, better known by the name of Horseleap, 
the romantic tradition of an extraordinary bound made | ) 
a horse across a cleft between two steep hills, in effecting 
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wich the animal is said to have left the marks of its hoofs 
othe rock whence it started, and their traces are supposed 
tbe visible to the present day; or from a leap over the 
davbridge, made by a knight in effecting his escape from 
}: castle. The castle is also noted in history as being the 
pee where the same De Lacy was treacherously killed by 
; of his own menials. The castles of Sonnagh, Rath- 
p, and Killare, were built by the same nobleman. In 
ty barony of Moycashel are the remains of several castles 
finerly possessed by the M‘Geoghegans, the ancient pro- 
tors of the soil. Some of the old monastic buildings 
»4e been converted into parochial places of worship, both 
testant and Roman Catholic. The ruins of a few are 
7 in existence, but the locality of many others is now a 
wject tending rather to excite than to satisfy curiosity. 
Ip ruins of Tristernagh Abbey, called also the Priory of 
Kbixy, and founded by one of Hugh de Lacy’s imme- 
4e successors, were visible till the year 1783, when they 
re totally destroyed. Near them are the remains of the 
el of T'emplecross, which, though of inferior note as a 
sActure of monastic celebrity, is memorable from being 
i place where the corp-naomh, or blessed body, a relic of 
yyaordinary sanctity, was found. The relic consists of a 
den box about the size of a small Bible, clasped with 
ids of brass, studded with valuable stones, and marked 
acrucifix. Its contents, if any, are unknown, for no 
} has yet been found of nerve sufficient to venture to 
de it open. It is used asa test of evidence. An oath 
ithe corp-naomh is considered as an act of peculiar so- 
nity ; a pledge which, if given in support of a faischood, 
upposed to bring down on the guilty person some visi- 
on of dreadful consequence. Such is the respect paid 
in to its name, that if any one asserts what he wishes to 
Yreceived with implicit credit, he avers its truth “ by the 
‘p-naomh that arose at Templecross.” The site of the 
bey of Multifernan can still be traced by its ruins. It 
about four miles north of Tristernagh, and is singularly 
arkable as being in possession of the Franciscan friars 
ithe commencement of the year 1641, notwithstanding 
i total suppression of the monasteries by Henry VIII. 
Wards of a century before. For some years previous to 
M breaking out of the civil wars at the above-mentioned 
miod, it had been much frequented by visitors of every 
icription, who went thither, as was said, to arrange the 
hs of the ensuing insurrection. The unusual assemblage 
trangers is also said to have excited such apprehensions 
the mind of the then bishop of Ardagh, that he removed 
wh all his property to England, and thus escaped the cala- 
es with which so many who continued to reside in the 
eintry were visited. There were three religious houses 
Mullingar, belonging respectively to the Dominicans, 
Hnciscans, and Augustinians. At Kilkenny-west are the 
riques of a preceptory of the Knights of St John. It is 
th remarkable for a noted holy well. 
The population of Westmeath is so exclusively rural, 
Mullingar, where the assizes are held, is the only town 
taining more than 2000 inhabitants. It is situate nearly 
he centre of the county and of Ireland, at the junction 
the barony of Fertullagh with that of Moyashel and 
heradernon, on the stream of the Golden Arm, about 
bilway between Loughs Owell and Ennell. It was one of 
H ancient palatinate towns of the county, and suffered 
ch by the ravages committed during the petty wars with 
Irish. In the war of 1688, it was fortified by General 
ckell, and was for some time the head-quarters of the 
slish army. Though it obtained a charter, it enjoyed 
ihe of the usual corporate rights, except that of returning 
th members to parliament, a privilege of which its proprie- 
b or patron availed himself till the union. Four general 
bbions of the peace are held-here. It is the site of the 
tinty court-house, prison, and infirmary, and has a large 
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church, and a Roman Catholic chapel capable of holding West- 
6000 persons, which is considered to be the cathedral of ™inster. 


the diocese ; the parish, with two others and a part of a 
third, being the mensal of the bishop, who resides in the 
town. The vicinity of the Royal Canal, which passes close 
to the northern side of the town, and on which steamers ply 
regularly to Shannon harbour, has made the place the cen- 
tre of an increasing inland trade, which is also aided by the 
mail-road to Sligo passing through it. It holds a weekly 
market, and four fairs during the year. Large quantities of 
butter are brought to the former, and the latter are great 
marts for wool, horned cattle, and pigs; the November 
fair is for horses. One half of the town of Athlone is in 
this county, and is connected with the other half, lying on 
the Roscommon side, by a long bridge over the Shannon, 
so narrow that two carriages can with difficulty pass each 
other; but this check upon the communication between 
the two provinces of Leinster and Connaught is about to 
be obviated by the erection of a new bridge. The town is 
governed by a sovereign, two bailifs, anda recorder. It 
returned two members to the Irish parliament, and since the 
union one to the imperial parliament. The number of 
electors in 1832 was 243 ; in 1834, 274; and in 1839, 275. 
It is a place of great antiquity, being known as such before 
the settlement of the English ; and after their arrival a castle 
was erected here by King John, to secure the ain pass of 
the Shannon, which was deemed of such importance, that 
in a grant of the whole of Ireland by Henry III. to his son 
Edward, Athlone was specially excepted. it afterwards 
was the seat of government for the lord president of Con- 
naught. In the war of 1642 it was taken by the Irish after 
a stubborn and protracted resistance, but subsequently re- 
taken by the parliamentary army. In the war of 1688 it 
was invested by King William’s forces under General 
Douglas, who was forced to raise the siege by means of the 
gallant defence of Colonel Grace; but it was soon after 
taken by storm by General Ginckell, in the face of the Irish 
army commanded by St Ruth. In 1697, the magazine was 
struck by lightning, and the castle and town nearly de- 
stroyed. It is still considered of such importance in a mi- 
litary point of view, that large works have been thrown up 
on its western side, in which a garrison is maintained. The 
population of Mullingar amounted in 1831 to 4295, that 
of the eastern portion of Athlone to 5655. The popula- 
tion of the other towns whose number of inhabitants ex- 
ceed 1000 each is, Kilbeggan, 1985; Moate, 1785; 
Castlepollard, 1618. (cap:) 
WESTMINSTER, a city which forms the west part of 
the capital of Britain, but has a government distinct from 
the rest. This city had its name from the situation of its 
abbey, anciently called a minster, in respect of that of St 
Paul. That part properly called the city of Westminster, 
comprehending the parishes of St John and St Margaret, 
was once an island formed by the Thames, called Thorney 
Island, from the thorns with which it was overrun ; and the 
abbey that stood in it, Thorney Abbey. ‘The liberties of 
Westminster contain the several parishes of St Martin in 
the Fields, St James’s, St Anne, St Paul, Covent Garden, 
St Mary le Strand, St Clement Danes, St George, Hanover 
Square, and the precinct of the Savoy. The government, 
both of the city and liberties, is under the jurisdiction of 
the dean and chapter of Westminster, in civil as well as 
ecclesiastical affairs; and their authority extends to the pre- 
cinct of St Martin le Grand, by Newgate Street, and to 
some towns of Essex, which are exempted from the juris- 
diction of the bishop of London and the archbishop of Can- 
terbury; but the management of the civil part has, ever 
since the Reformation, been in the hands of laymen, elected 
from time to time, and confirmed by the dean and chapter. 
The chief of these laymen are the high steward, the deputy- 
steward, and the high bailif, who hold their offices for ">. 
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There are also sixteen burgesses and their assistants, out 
of which are elected two head burgesses, one for the city, 
and the other for the liberties. Another officer is the high 
constable, who has all the other constables under his dircc- 
tion. See Lonpon. 

WESTMORELAND, one of the most northern English 
countics. It is separated from the sea-shore by a narrow 
strip of the county of Lancaster, which bounds it on the 
south and south-west, as do Cumberland on the north and 
north-west, and Yorkshire on the east. It is of very irre- 
gular shape. Its greatest length is forty, and its greatest 
breadth thirty-five miles. According to the best estimate, 
it contains 762 square miles, or 489,680 British statute 
acres. It is divided into four wards, distinguished by the 
prefixes of East, Kendal, Lonsdale, and West, which are 
again divided into thirty parishes. 

The population of the several wards in 1831 was found 
to be, of the West Ward, 7884; of the East Ward, 14,455; 
of Kendal Ward and Kendal Town, 27,252; and of Lonsdale 
Ward, 5448. 

The population of the whole county amounted in 1801 to 
41,617, in 181] to 45,922, in 1821 to 51,850, and in 1831 to 
55,041. At the last-mentioned period the males were 27,576, 
and the females 27,465. The dwelling-houses were 10,353, 
inhabited by 10,984 families. Of the families, 4454 were 
chiefly employed in agriculture; 4116 were chiefly employed 
in trade, manufactures, and handicraft ; and the remaining 
24.14 were comprised in neither of the preceding classes. By 
the census of the same year, the number of males twenty 
years of age was 14,020; the occupiers of land employing 
labourers, 1435; the occupiers of land not employing la- 
bourers, 1685 ; the labourers employed in agriculture, 3474 ; 
persons employed in manufactures or making manufacturing 
machinery were 1074: in retail trade or handicraft as mas- 
ters or workmen, 3621 ; the capitalists, bankers, professional, 
and other educated men were 602; the labourers in labour 
not agricultural were 1195; the other males twenty years 
of age (except servants), 746; male servants twenty years 
of age 188, and under twenty years 66; and the female 
servants 2576. This county is the least densely peopled of 
any in England. 

The greater part of the county consists of bleak and bar- 
ren moors, and groups of lofty and naked mountains. ‘The 
valleys between these mountains, through which the rivers 
wind, are of modcrate fertility, and when well cultivated yield 
good crops of oats, and in some few instances of wheat and 
barley. The better parts of these valleys are appropriated 
to feed cattle or produce hay. The acreable value of the 
land, in the whole of this county, is much lower than that 
in any other part of England. According to the returns 
under the incomc-tax, the average annual rent and tithes 
together did not exceed 8s. 7d. per acre, being about half 
the average value of the rest of the kingdom. The roman- 
tic prospects, however, which are afforded by the contrast 
between the mountains and the lakes, more than repay the 
traveller for rambling at his leisure through the fine scenery. 
The lakes of Winandermere and Ulleswater are partly in this 
county, and those of Grasmere and Hause Water, with seve- 
ral smaller lakes, provincially called Tarns, wholly so. Be- 
sides the char (a fish almost peculiar to these lakes), trouts, 
pikes, perch, and eels, aretaken abundantly in these waters. 

The cattle of Westmorcland are of the long-horned kind, 
and attain a large size when well fed. The butter they afford 
is highly valued, and supplies to some extent the markets 
of the metropolis. Large flocks of sheep are fed on the 
mountains, which yield a coarse wool; but by crossing the 
breed the wool of late years has been much improved. 
Numbers of geese are fed on the moors, and these, with 
hams, form a part of the exports of the county. West- 
moreland is nearly destitute of coals, and the metallic ores 


' See Britton’s Beauties of England. England Delineated. Parliamentary Population Returns. 
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lie so deep, or are in so remote situations, that there is n 
of them worked. Slates of the finest quality are abundan: 
and large quantities of them are exported. Line a 
also very plentiful. 

The principal manufactures of the county are chie 
carried on at Kendal, a place early celebrated fe te 
woollen cloth which bore its name. This manufacture, 
that of linsey-woolsey, as well as of coarse Worsted stock. 
ings, are still continued ; and considerable progress has re. 
cently been made in introducing the making of cotton g ods, 
It appears by the parliamentary returns, that in 183} sh. 
town of Kendal was in a state of such activity as to employ 
between 500 and 600 males, upwards of twenty years of apo. 
in making cotton checks, kerscys, linseys, blanketine 
other goods. Woollen goods are made at Kirkland 
some other places, and gunpowder at Sedgwick and L 
dales, while the cotton trade of Kendal and its Vicinity 
been remarkably extended. él 

The principal rivers are the Eden, the Lune, the Ken or 
Kent, and the Lowther, which are more remarkable for the 
beauties displayed on their borders, and for the abunc 
of fish they contain, than for any facilities they afford 
None of them is navigable, nor are 
any artificial canals. 

The county gives thc title of earl to the family of the 
Fanes, and that of Lonsdale to the Lowthers, and recen 
the title of Baron Brougham to the head of the f 
that name, and of Langdale to the Master of the Rolls 
members of the House of Commons are returned 
county. The town of Kendal with its townships, and 
of Kirkland and Nether Graveship, have been creat 
borough by the reform law, and elect one member; a1 
the same law the ancient borough of Appleby has bee! 
franchised. 

The most remarkable seats of noblemen and gentl 
are the following: Lowther Castle, earl of Lonsdale 
by Castle, earl of Thanet ; Abbot Hall, Christopher W 
Esq.; Mint House, J. H. Long, Esq.; Netherdale 
John Mounsey, Esq.; Brougham Hall, Lord Bro 
Carlton Hall, Lord Wallace. 

The town of Kendal contains 10,015 inhabita’ 
Kirby Lonsdale 1686. No other town in the coun 
population of 1500.! 

WESTERN Port, on the south coast of New] 
a capacious bay, with a considerable island at the ent 
which lies in lat. 38. 33. S. 

WESTPORT, a seaport town in the county of I 
distant from Dublin, by way of Tuam, 1344 miles. 
town is beautifully situated in a small valley, whi 
watered by a stream running through the centre of 
principal streets. ‘There are various minor stree 
diverge on both sides of the valley, and, from the 
of the ground, are very steep. Great inconvenicn 
from the port and the town being separated by the 
the marquis of Sligo, and by the steepness of the 
tween the two places. The town is increasing in pr 
arising from the agricultural produce of the neighbourin 
trict being shipped hcre, from the quantity of line 
is still made, and the business which a large distil 
brewery have called forth. The amount of cust 
collected at the port in 1838 was L.5044; in 1839, 
and in 1840, L.7555. In addition to the parish 
which is situated in the demesne of the marquis 0 
there are places of worship in the town for the Presb 
and Methodists, and a large chapel for the Roman C: 
The population in 1821 amounted to 4326, and in 
4448, 

WESTRAY, one of the largest of the Orkney 
containing, in 1831, 2025 inhabitants. See ORK: 

WETLUGA, a circle of the Russian gove 
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\ a It extends in north latitude from 57° 8’ to 58° 
zand in east longitude from 45° 6! to 47° 48". The soil 
;yor, and the climate raw and cold, better adapted for 
sguurage than for agriculture ; and the population, much 
jersed, does not exceed 30,000 persons. The capital is 
icity of the same name, 437 miles from St Petersburg. 

45. 35. E. Lat. 57. 40. N. 
JETSTEIN, Joun James, a learned biblical critic, was 
bo at Basel in 1693. On his admission to the ministry, 
pcaaintained a thesis “ De variis Novi Testamenti Lec- 
igibus ;” in which he showed that the great variety of 
hings of the New Testament affords no argument against 
jauthenticity of the text. He had made these various 
revings the object of his attention, and travelled into fo- 
in countries to examine all the manuscripts he could 
34, In 1730, he published “ Prolegomena ad Novi Tes- 
‘enti Greeci Editionem accnratissimam,” &c. Some di- 
vivs, dreading his unsettling the present text, procured a 
l¢ee of the senate of Basel against his undertaking, and 
ep got him prohibited from officiating in the ministry ; 
hich he went to Amsterdam, where the Remonstrants 
ned him to succeed the famous Le Clerc, then superan- 
ited, as professor of philosophy and history. His edi- 
tit of the New Testament he published in 1752, in 2 vols. 
fp. He left the text as he found it, placing the various 
relings, with a critical commentary, underneath ; subjoin- 
to epistles of Clemens Romanus, till then unknown to 
if learned, but discovered by him in a Syriac manuscript 
ihe New Testament. He died at Amsterdam in 1754. 
; ETTER Ise, in the Eastern Seas, situated off the 
nich coast of the island of ‘Timor. It is about sixty-five 
nes in length and twenty in average breadth. Long. 126. 

KE. Wat. 7. 24. S. 

VETTEREN, a large market-town of the Netherlands, 
iwhe province of East Flanders and circle of Dendermond. 
lMtands on the river Scheldt, and contains 7750 inhabi- 
ts, chiefly employed in making linen and fine thread. 
Tere is a handsome bridge over the river. 

EXFORD, a maritime county in the province of 
Li ster, in Ireland, is bounded on the north by Wicklow, 
he east by St George’s Channel, on the south by the 
antic, and on the west by Waterford, Kilkenny, and 
(low. It lies between 52° 4’ and 52° 48’ north latitude, 
a} 6° 5’ and 7° 1 west longitude ; extending fifty-five 
Nes in its greatest length from north to south, and thirty- 
fir in its greatest breadth from west to east, and compre- 
. 

. 


} 


hiding an area of 882 square miles, or 564,479 acres, of 
Meh 545,979 are cultivated, and 18,500 uncultivated 
Nuntainor bog. It ranks as the fourteenth county in su- 
ficial extent, and the ninth in that of cultivated land. 
The county was first known as the settlement of the 
gantes and of the Menapii, whose chief town, Menapia, 
supposed to have been either Ferns or Wexford ; the 
‘ er holding the northern parts, with part of Wicklow, 
t former the southern and western, with a portion of 
Viterford. It was afterwards known by the name of 
Nighion or South Leinster. It suffered severely by the 
; datory incursions of the Danes, who, after ravaging the 
tn country, and burning Ferns, then the capital, made a 
!manent settlement, of which the town of Weisford or 
exford was the principal position. They retained pos- 
"sion of the district until the arrival of the English, who, 
‘i 1169, landed at Bagenbon, near Bannow, under the 
‘nmand of Robert Fitzstephen, Maurice F itzgerald, and 
wey de Montmorency, and took the town of Wexford, 
‘ich M‘Murrough, king of Leinster, to whose aid these 
‘venturers had come into the country, granted to Fitz- 
phen, together with the adjoining district of Forth, at 
‘same time bestowing on Montmorency the neighbour- 
'; district of Bargie. ‘The latter grant was confirmed by 
ry II. on his arrival ; but that conferred on Fitzstephen 
VOL. XXI, 
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was taken from him and made part of the palatinate of Wexford. 
Leinster, which the same king granted to Strongbow, the =~ 


first undertaker of the adventure, and chief leader of the 
forces. The district descended, through the female line, 
to William earl Marshal, on whose demise, without male 
issue, It was portioned out among his five daughters, the 
second of whom, wife of Warren de Mountehency, obtain- 
ed Wexford. In consequence of the frequent changes 
of seigniory, the district fell into a state of great distrac- 
tion, and was partly seized on by the Kavenaghs, the de- 
scendants of M‘Murrough, who assumed the title of kings 
of Leinster. It was reduced to shire-ground by King John 
in 1210, and the lordship having ultimately descended to 
the earl of Shrewsbury, the county was separated into two 
parts, the Liberty and the Cross; the former being governed 
by authorities appointed by the earl, the latter by officers 
of the crown. ach sent two members to the Irish par- 
lament, until the property of the earl became vested in 
the crown, under the statute of absentces, passed in 1537. 
During the civil wars of 1641, it was held for the royal 
party, until reduced by Cromwell, whose operations were 
signalized by much cruelty. Since that event, the county 
remained in a tranquil-state until the year 1798, when it 
became the principal seat of the insurrection in the south- 
ern counties ; the town of Wexford forming the head-quar- 
ters of the insurgents, and several severe conflicts taking 
place at Enniscorthy, New-Ross, and other positions, with 
the royal forces. 

The surface consists chiefly of a collection of very low hills, 
except on the northern and western sides, on the former of 
which it rises into an elevated ridge, forming the southern 
termination of the great Wicklow group. Its loftiest points 
are, Slieveboy, 1384 feet high; Kilkevan, 1063; Connar 
Hill, 1491; and Croghan-Kinshela, 1985. On the latter 
or western side it is bounded by the rugged chain of Mount 
Leinster, 2604 feet high, and Blackstairs, 2411, ranging 
from north to gouth. ‘The county boundary on this side is 
continued southwards by the Barrow and the estuary of 
Waterford harbour. Within the county are the Camerous 
Hills and Carrickburne, respectively 598 and 766 feet; 
Lackan, near New-Ross, 628; ‘Tarah Hill, a striking land- 
mark on the eastern coast, 825; and Forth Mountain, 774 
feet. The south-eastern extremity, containing the baronies 
of Forth and Bargie, forms a peninsula of low land, nearly 
shut out from the rest of the county by the last-mentioned 
range of mountains and by Wexford harbour. ‘The prin- 
cipal river is the Slaney, which enters the county at its 
north-western extremity, from Wicklow, and traverses it in 
a south-eastern direction, till it falls into Wexford harbour 
at Carrigg, noted for the remains of an ancient Norman 
fortress, erected by Fitzstephen immediately after his land- 
ing. The whole course of this river is marked by a suc- 
cession of picturesque scencry ; and it receives in its pro- 
gress a number of tributary streams, of which the Bann is 
the most remarkable. The Slaney is navigable for small 
barges to Enniscorthy. The Bannow, which discharges it- 
self into a bay of the same name, claims notice solely from 
its historic reminiscences. The Barrow forms the western 
boundary, from the foot of Blackstairs Mountain, to its con- 
fluence with the Suir, in Waterford harbour. Lough Ta, 
near Carnsore Point, is the only lake in the county. It is 
supplied by the ingress of several small streams, and hav- 
ing no natural outlet, it increases rapidly in extent, cover- 
ing the surrounding low land, until, in every second or 
third year, its accumulated waters are drawn off by an ar- 
tificial cut, which discharges them into the sea. The coast 
on the eastern side, from Arklow southwards to Wexford, 
is very dangerous, having no place of refuge in case of foul 
weather, except in the small artificial harbour of Courtown, 
fit only for small craft. The dangers of navigation are in- 
creased by a succession of sand-banks from that of Arklow, 
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Wexford. the south point of which is marked by a floating light. 


These are called Kilgorman, the Rusk and Ram, and Black- 
water Bank. Wexford harbour forms a large and safe land- 
locked basin; but the entrance to it is obstructed by a bar, 
on which at times there is not more than seven feet water ; 
and in the passage up to the quay there are several shifting 
banks, that render the navigation hazardous even to those 
acquainted with it. Within the harbour are the two small 
islands of Beg-Eri and Great Island, on each of which are 
the remains of monastic buildings. The Tusker Rock, 
about five miles from shore, between Greensore and Carn- 
sore Point, has on it a revolving light, with two faces 
bright and one deep red. Bells are also rung in foggy 
weather. South of the coast, and west of Carnsore Point, 
are the two Saltee islands. South of them is a floating 
light; and between them and the mainland is a narrow 
ridge, called St Patrick’s Bridge, with but from seven to 
ten feet of water on it at ebb tide. Farther west are the 
fishing harbours of Crosfarnogne and Fethard. The latter 
is a creek, dry at low water. Still farther, the projecting 
point of Hookhead, forming the eastern side of Waterford 
harbour, and having on it a light-house 100 feet high, 
forms the western extremity of the coast, which thence 
tends northwards to the mouth of the Barrow, having on it 
Duncannon Fort, that commands the entrance to that river 
and to the port of Waterford. 

The basis of nearly the whole county is a stratum of 
clay-slate, graywacke, and graywacke-slate, interrupted by 
several small patches of quartz rock near Gorey, one of 
larger size south of Wexford, and another south of Ennis- 
corthy. A small protrusion of greenstone trap, with whin- 
dykes, appears to the north of Gorey. The carboniferous 
or mountain limestone shews itself to the south of Wex- 
ford, along the shore of the harbour. It forms also the ex- 
tremity of Hookhead Point. Mount Leinster and Black- 
stairs are a continuation of the great granite formation of 
Wicklow, constituting its southern termination, which is 
here broken through by the valley of the Barrow or New- 
Ross river. On its eastern verge it is bordered by clay- 
slate, passing into greenstone-slate. Granite also shews it- 
self in two patches south of Carnsore Point. The Saltees 
are of clay-slate, supporting beds of sandstone. Slates are 
raised in several places. A lead-mine at Cairn, after hav- 
ing been worked for some time, and abandoned, has been 
re-opened. Silver was formerly raised at Clonmines, where 
it is said that the Danes established a mint for its coinage. 
Copper ore has been discovered near Wexford, and remains 
of ancient mines are visible in several places. A perfect 
skeleton of the great moose-deer of Ireland, found in a bog, 
is now in a private collection in the county. The soil in 
the south-eastern parts is a rich alluvial mould, mixed with 
coralline sand and limestone. The peninsula of Hookhead, 
which rests on a limestone bed, is peculiarly fertile, both 
throwing up a rich herbage, and yielding heavy crops of 
grain. The quality of the soil deteriorates on proceeding 
westward; but the farmer finds a valuable equivalent in 
these districts, in the large tracts of turf or peat-moss with 
which its surface is overspread. 

The progress of the population, according to the calcu- 
lations most deserving of credit, has been as follows: 


Year. Authority. Total Inhabitants. 
i Oe CPE Orgies... «ke sweawaand 66,804 
DW «cesta POSE ins sites. .seeesoinsis «eae. 115,000 
oe ee Parliamentary census......... 160,000 
ES 2s... ..nc. SU) MU OI Cees as owcanca dl UO 
EGG: «eee, TO restated Fags d-vic amas wo 182,991 


The latest of these returns shows a population of one in- 
habitant to every three acres of land of all kinds, or of 1 to 
every 2:95 of cultivated land. The return of the Com- 
missioners of Public Instruction, made in 1834, but which, 


being collected in dioceses instead of 
deemed strictly accurate, 
which 21,602 were members of the established church 317 
Protestant dissenters, and 165,578 Roman Catholics, Th 
number of children receiving instruction in public schools 
as stated in returns made to parliament at various Sine 
is as follows: : 


Year. Boys. Girls. one Total. 
1821.......0....7,924:.. 003900...) 11,854 
1824-6...... LOS 7233... .4.585...... 18,769 
1836-7 2s) 14.3 RT — secceen Orel 
1837—-8.,..++«:2j280......1'789,,. = s+eee0004y 069 
188829 5....00 2/925 5. cok 1748%,.... = vee ceeeb 573 


According to the return of 1824-6, in which alone notice 
is taken of the religious persuasion of the pupils, the numbers 
of each were as follows: Members of the established church 
2298; Protestant dissenters, 30; Roman Catholics, 15,641 « 
those whose religious persuasion could not be ascertained, 
100. The number of schools, as stated in the same return, 
was 380, of which 34, having 2278 pupils, were maintained 
by grants of public money ; 24, with 1943 pupils, by volun. 
tary subscriptions ; the remaining 322, with 14,548 Pupils, 
wholly by the fees paid for instruction. There is an endow- 
ed school at Ferns, on the foundation of Erasmus Smith, in 
which the master receives an annual salary of L.30, in addi- 
tion to the pupils’ fees. At New-Ross there is a school, 
founded by Sir John Ivory, with an additional endowment 
from the corporation. 

The county is divided into the eight baronies of Bal- 
laghkeen, Bantry, Bargie, Forth, Gorey, Scarewalsh, Shel- 
burne, and Shelmalier. These are subdivided into 143 
parishes, all, except two in the diocese of Dublin, being 
within that of Ferns, which is nearly conterminous with 
the county. The diocese was united with that of Leighliu 


until after the passing of the act for reducing the number 


of sees in Ireland ; under the provisions of which the united 
dioceses were in 1835 joined to that of Ossory, and the 
three are now held by one bishop, who is a suffragan to the 
archbishop of Dublin. Previously to the union, the coun- 
ty was represented in the Irish parliament by eighteen 
members, two for the county, and two for each of the 
boroughs of Bannow, Clonmines, Enniscorthy, Fethard, 
Newborough, New-Ross, Taghmon, and Wexford. By 
the act of union the number was reduced to four ; two for 
the county, and one each for New-Ross and Wexford, 
which arrangement has been continued under the reform 
act. The number of electors for the county, immediately 
previous to the passing of that act, and at several subse- 
quent periods, was as follows :— 


Year. No. Year. No. Year. No. 
1831......1686 1834,.....3006 1837......0007 
1882......3 3007 =: 1835s... 3006 1838......3067 
N6S3...... 2907 1836.....-3567 1830528 3567 


The number of electors is to that of the total population 
as 1 to 51, and to that of the heads of families as ! to 8}. 
The county is in the Leinster circuit. The assizes are held 
in Wexford, and general sessions of the peace at the same 
place, and in Enniscorthy, Gorey, and New-Ross, twice 
the year: in each of these last-named towns there are bride- 
wells. The local government is vested in a licutenant, si 
teen deputy-lieutenants, seventy-four unsalaried magistrates, 
and a stipendiary. Under these there is a constabulary 
force, consisting of a county inspector, seven sub-inspect's, 
eight head constables, and 240 constables and sub-constables. 
The county infirmary, house of industry, and fever hospital 
are in Wexford. There are also fever hospitals inseven other 
towns, and numerous dispensaries throughout the county: 
Wexford, Enniscorthy, Gorey, and New-Ross, liave been 
fixed on as sites for the workhouses of poor-law unions: 
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“he Forth mountain divides the county into two districts, understand what was written ina book. They were full y Wexford. 


iyring as widely from each other in character as if they 
v@ in separate islands. The country to the south of this 
entain, containing the baronies of Forth and Bargie, is 
evled by the descendants of the English colony which 
glocated here in the time of Hlenry II. Their manners, 
upms, mode of dress, and even in a great degree their 
ruage, still rctain traces of the peculiarity of their origin. 
|| appearance of these baronies, when viewed by a spec- 
air placed on the summit of their boundary ridge, is not 
me the south of Devonshire. The entire district is well 
eyled. The farm-houses, as in Devonshire, are built of 
4, and thatched, with ncat offices, and generally a vege- 
ae garden attached to them. The unwearied and well- 
jucted industry of the farmers insures a large return from 
Fond The whole is under tillage, and the vicinity of 
hisea enables the farmer to obtain a plentiful supply of 
weed and calcareous sand for mannre, besides which 
yy is found in abundance. Fuel is scarce; but the want 
farf is supplied by the use of furze, which thrives here 
iiriantly, and with which the mounds of earth that form 
higeneral fence of the farm are thickly topped; thus in- 
ung at the same time the most perfect security against 
pass, shelter for the cattle in severe weather, and a sup- 
j sufficient though not profuse, of fuel from the prunings 
fine furze. The fenccs are sometimes further fortified 
, hedge of quicksets along the centre of the top of the 
ind. It is said that there was a turbary along the shore, 
yeh the encroachments of the sea have long ago covered 
4 sand, and with water during flood-tides. The princi- 
frops are barley and beans: these are to be seen, in the 
insula of Carne, growing luxuriantly on land so over- 
yrad with stone as to induce the opinion that the ground 
; wholly unproductive. Poultry of every kind is reared 
a the farm-houses, chiefly for exportation to Dublin 
1) Liverpool. Many farmers pay much attention to the 
ving of bees, and efforts are frequently made to preserve 
stock while taking the honey. ‘rhe sandy reaches near 
tcoast form burrows for immense numbers of rabbits, 
flesh of which is deemed to be of a peculiarly good 
ie The shores are frequented by numerous flocks of 
| and sea fowl, among which the barnacle is most highly 
fed. Round fish is taken in large quantities on the eas- 
“| extremity of Nymph Bank, which is off the coast; and 
it at the station of the floating light off the Saltees. The 
ie fishing employs many hands, their open boats being 

led to run for shclter during rough weather into the 
herous crecks and inlets which indent the coast. _Shell- 
Mis plenty. The Wexford oyster is carried to Dublin, 
bre it finds a ready market, more on account of size than 
Mour. Wexford town is the chief market for the producc 
ithe farms; and many of the inhabitants have never tra- 
ied farther, looking on all beyond the mountain as a 
ign country. An elderly woman, the wife of a respect- 

: farmer, in answer to a question as to the extent of her 
4 elling through the country, replied, “that she had 
Mer been out of Forth. On one unlucky day, indeed, 
li had been prevailed upon to go to the top of the moun- 
ii; but the sight of the wide world that there opened 
ie overcame her: her head grew giddy, her stomach 

ned, and she hastened home, determined never again to 
tose herself to such a hazard.” ‘The dialect of the pea- 
Ty, of which some vestiges are still preserved in com- 
M conversation, was Saxon-English of the time of the 
‘ines and Edwards. ‘he rector of a parish there, when 
ing Chaucer's Canterbury Tales whilc overseeing his 
ers in a field, was struck with the similarity betwecn 
tay words in his book and the expressions he heard from 
“'€ around him. On reading some passages of it to them, 
mwas peculiarly struck with the surprise and pleasure 
essed by them when they found themsclves able to 


> 


competent to interpret what was read, and gave explana- —~~™ 


tions of phrases and passages which to him were abstruse, 
in a manner more satisfactory than the commentators whose 
notes were annexed to the printed text. Their usual mode 
of saluting each other is simple and pleasing. On meeting, 
one asks, “Js it long since?” meaning to inquire whether 
the interval of absence has appeared long. The reply is 
couched in similar terms of artless courtesy—* Yea, joy.” 
The young people are passionately addicted to festive 
amusements, such as dancing and hurling. At their mar- 
riages, which in other respects are celebrated according to 
the forms usual elsewhere, an apple is cut into small pieces 
and thrown among the crowd, a custom derived from 
England, but the origin of which is unknown. The dress 
of the peasantry until lately was, for the men a jacket or 
short coat, waistcoat, and trunk breeches, with a round 
narrow-brimmed hat; for the women a short jacket and 
petticoat, bordered at bottom with several rows of coloured 
ribbon or tape; the head-dress was a kerchief. The people 
live comfortably, are industrious, cleanly, and well-con- 
ducted. The poorest farmer eats meat twice in the week, 
and the table of the wealthier is covered with butcher- 
meat and fowl. The usual beverage is home-brewed ale or 
beer of excellent flavour and colour. The women do all 
manner of field-work, except ploughing, and receive equal 
wages with the men. The manners and customs of the 
inhabitants of the other baronies resemble those cf the 
Irish peasantry throughout the surrounding counties: there 
is less attention to external appearance and to domestic 
comfort and cleanliness. ‘The soil also is poorer, and the 
farming less precise. There is, however, no disinclination 
to exertion, no want of the application of personal labour : 
the defect lies in its misdirection. In the western baronies, 
where there is neither sea-weed, marl, nor limestone, the 
petty farmer will take long journeys to draw home a load 
of lime, forty load of which are required to manure an acre. 
Beans are everywhere a favourite, though an uncertain 
crop. Wheat is sown in quantities sufficient to render it 
an important article of export. In most respects the system 
of tillage or the description of crops differs little from those 
of sirnilar soils elsewhere. But it is observed, that even in 
those districts of the northern baronies in which the soil is 
good, abounding with marl alternating with a clayey loam, 
and adequate, by proper management, to give an abundant 
return to well-directed industry, little is perceptible of the 
activity, comfort, or happiness of the southern baronies. 
This difference is most striking on the estates in which the 
practice of letting lands to middle-men is most prevalent. 
The manufactures carried on in the county are those of 
woollen cloth, checks, ard coarse lincns, all for the home- 
consumption of the district, and wronght in the farm-houses. 
A cotton factory near Enniscorthy failed. Iron was also 
manufactured in the same neighbourhood. At present the 
raising of grain and rearing of cattle is almost exclusively 
the occupation of the inhabitants, and the export of the 
agricultural produce the sole article of commerce. The prin- 
cipal markets for grain and flour are Wexford, Enniscorthy, 
and New-Ross. Much butter is sent to Dublin through 
Gorey ; and much also is exported to Liverpool, together 
with swine and poultry. The exports of the county through 
Wexford have been estimated at 30,000 tons, value 
L.330,000; and the imports through the same channel at 
40,000 tons, value L.600,000. The communication with 
the counties in the interior is carried on chiefly by the 
Barrow, which is navigable for barges to Athy, where it 
meets the Grand Canal. A line of railroad from Wexford 
to Carlow has becn surveyed by the Commissioners of 
Railways, but no steps have as yet been taken towards its 
formation. There are five banking establishments; one 
a branch of the Bank of Ireland, one of the Provincial 
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Wexford. Bank, and two National Banks. Eight loan-societies have 
“~~ been formed under the loan-fund act, in all of which the 
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court of record for pleas to any amount, and there is, 


amount of loans in the hands of borrowers at the close of 
1839 was L.6728, and the number of borrowers during the 
year 7356. 

Every part of the county, but more particularly the 
southern baronies, abound with reliques of Danish, Saxon, 
and Norman antiquities. Raths are very numerous. There 
are two of considerable magnitude near Dunbrody, and 
two others near Enniscorthy and New-Ross. A heap of 
stones, near Wicklow Gap, at the northern extremity of 
the county, marks the spot where the bodies of those who 
fell in a sanguinary conflict there, between the king’s troops 
and the insurgents in 1798, were interred together. The 
pile is constantly on the increase, as, according to the 
custom of the country, every passenger, as he travels on- 
wards, adds a stone to the heap, and offers up a prayer for 
the repose of the souls of the deceased. The abbey of 
Dunbrody, situate near the confluence of the Suir and 
Barrow or Ross river, still exhibits the remains of one of 
the finest monastic buildings in Ireland. Tintern Abbey, 
called also “ De Voto,” was built by William Marshal, near 
the Bannow, on the spot where he landed after a storm, in 
performance of a vow made by him while in peril. On the 
head of Bagenbon, at the mouth of the same river, are the 
vestiges of a strong earthen intrenchment called Strong- 
bow’s Camp ; but it was more probably that of Fitzstephen 
and his followers on their first landing. Ferns Castle. built 
by Strongbow, continued to be looked upon as a place of 
great military importance to the time of Cromwell’s cam- 
paigns, and as such was also occupied during the insurrec- 
tion of 1798. Enniscorthy Castle, built by Raymond le 
Gros at the same period with the former, was also a place 
of strength in the time of Cromwell, and in 1798 was used 
as a prison by the insurgents while in possession of the 
town. Buttermilk Castle, or Cuislan-na-Blahie, consists of 
two small dark towers at the foot of a steep hill near Dun- 
brody ; it was used as a toll-house for the adjoining pass 
across the river, and as a place to receive and cure the 
fish due tothe monks. Duncannon Fort was erected during 
the alarm of the threatened invasion of the Spanish 
Armada in the reign of Elizabeth. It is still kept up as a 
military position, having a bomb-proof magazine, and 
arrangements for mounting forty-two guns, with suitable 
accommodations for a garrison. 

Wexford, the county-town, is situate on the southern 
side of the mouth of the Slaney, where it falls into Wex- 
ford haven. It was founded by the Danes, and after having 
been taken by the English on their first landing in Ireland, 
became a place of some importance. It obtained a charter 
in 1318, which was confirmed and enlarged by James I. in 
1608. A parliament was held in it by the earl of Desmond 
in 1463. At the breaking out of the war of 1641, it took 
part with the Irish, and continued in their possession till 
taken in 1649 by Cromwell, either by force or treachery, 
when the inhabitants, like those of Drogheda, were subject- 
ed to military execution. In the war of 1688 it declared 
for King William, and in the insurrection of 1798 was 
seized and occupied by the insurgents until their main 
body was utterly dcfeated at Vinegar Hill near Enniscorthy. 
The town still retains many vestiges of antiquity. The 
streets are narrow and winding. It is connected with the 
northern part of the county by a wooden bridge, 1570 feet 
long, thrown across the Slaney, on which a toll is payable 
for maintaining it, under the superintendence of a board of 
commissioners. A broad quay proceeds from the bridge 
along the border of the haven for upwards of half a mile, 
which, with the haven itself, is under the management of 
a board called the quay commissioners. The corporate 
jurisdiction of the town under the charter of James is vested 
in a mayor, burgesses, and commons. The mayor holds a 


court of conscience for debts under 40s, The 
court-house, prison, house of correction, infirmary . 
fever-hospital are in the town. There is also a 


lunatic asylum, subsidiary to the district asylum ferme [| 
county, which is at Carlow. The borough exercised ep 


prescriptive right of returning two members to the Inch | 
parliament, which number was reduced to one at the ial ; 
and still continues so. The number of electors in os 
was 350. By the municipal corporation act for Trel,.. 
the corporation has been dissolved, and power is grant, 
form a new corporate body, according to Conditions expres. | 
sed in the act, under the namc of “ the mayor, bailiff, fre 
burgesscs, and commonalty of the town or borou 4 
Wexford.” By the same act the corporations of Corey 
and New-Ross have also been dissolved, and provision made 
for their reconstruction, as in the case of Wexford; the 
former to be styled “the sovereign, bailifs, and free hes 
monalty of the borough and town of Newborough ? the 
latter “‘ the sovereign and burgesses of New-Ross” Eich 
fairs are held during the year. The town is the principal | pai 
place of export for the county. Together with the sub bs, | sd 
it forms an ecclesiastical union, consisting of eleven parishe 
in which there are two churches. Therc are also sever 
Roman Catholic chapels, some of which belong to mo 
institutions. The population was, in 1821, 8326; 
10,673; and in 1834, 14,670. Of the last-named num 
the members of the established church were 203} 
Protestant dissenters 28, and the Roman Catholics 12, 
the Protestants being to the Roman Catholics as | 
The population of the other towns in the county 
numbers cxceed 1000 each was, in 1831, Enniscorth 
5955; New-Ross, 5011; Gorey, 3044; Newtown Bar 
1430 ; and Taghmon, 1109. (c. P.) 

WEYRE, a town of Hindustan, province of A ay be- 
longing to the rajah of Bhurtpore. It is well fortified, ; 
is situated on the high road from Agra to Jeypore. 
77, 2. E. Lat. 27. 2. N. 

WHAMPOA, a seaport of China, situated on an i 
in the river Canton, about two miles below Canton 
Here is a safe anchorage for large ships, which carry 
their communication with Canton by boats. The islanc 
which Whampoa is situated is called Bankshall islan 
being the place whcre storehouses are constructed 
boos and mats, to contain the ships’ stores, &c. Imm 
on the arrival of any vessel, two custom-house b 
placed alongside, to prevent smuggling ; and witho 
permission no goods can be shipped or landed. All Euro: 
pean ships are allowed to wear a flag in their boats, which 
prevents their being stopt at the custom-house. Lat. 23.6.N. 

WHARTON, Puitip, Duke or, a nobleman of the 
most brilliant parts, but of the most whimsical, extravagant, 
and inconsistent turn of mind, was the son of Philip mar- | 
quis of Wharton. He was educated at home; and his fa- Wk 
ther’s great aim was to render him a complete orator. At 
a very early age he married a young lady, the daughter 
of Major-general Holmes, which disappointed his fi her's 
views of disposing of him in such a marriage as would have 
been a considerable addition to the fortune and grandeur 
of his illustrious family; yet that amiable lady deserved } 
infinitely more felicity than she met with by this alliance 
This precipitate marriage is thought to have hastened the 
death of his father; after which the son, being free from 7 
paternal restraints, and possessing a fortune of L.16,0004 — 
year, plunged into those excesses which rendered him, 
Pope expresses it, 

A tyrant to the wife his heart approv’d, 
A rebel to the very king he lov’d. ; 

In the beginning of the year 1716 he began his oe ak 
and as he was designed to be educated in the strictesh | 
Whig principles, Geneva was thought a proper place 
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esidence. He first passed through Holland, and visit- 
) averal courts of Germany ; and being arrived at Geneva, 
eived such a disgust against his governor, that he left 
; and set out post for Lyon, where he wrote a letter to 


presented him with a very fine stout horse; which the 
alier no sooner received than he sent a man of quality 
3m, who took him privately to his court, where he was 
nirtained with the greatest marks of esteem, and had the 
of duke of Northumberland conferred upon him. He 
ever remained there but one day, and then returned to 
m, whence he set out for Paris. He likewise paid a 
i to the dowager of James II. then residing at St Ger- 
During his stay at Paris, his winhing address and 
ained him the esteem and admiration of all the 


land, whence he soon after set out for Ireland, where, 
figh still under age, he was allowed the honour to take 
iscat in the House of Peers, as earl of Rathfarnham and 
quis of Catherlough. Notwithstanding his former con- 
it, he immediately distinguished himself as a violent parti- 
Z for the ministry ; and in consequence of his zeal the king 
mted him a duke. He no sooner came of age than he 
f introduced to the House of Lords in England with the 
uc blaze of reputation. In a little time he opposed the 
grt, and appeared one of the most vigorous in defence 
the bishop of Rochester ; and soon afterwards he printed 
lucubrations twice a week, in a paper called “ The 
fie Briton,” several thousand copies of which were cir- 
ited. 

The duke’s boundless profusion had by this time so bur- 
led his estate, that by a decree of Chancery it was vest- 
in the hands of trustees for the payment of his debts, 
wing him a provision of L.1200 per annum for his sub- 
nee. This being insufficient to support his title with 
table dignity, he went abroad, and appeared to great ad- 
tage at the imperial court. From thence he made a 
irto Spain. The English minister was alarmed at his 
val, fearing that his grace was received in the charac- 
| of an ambassador. The duke received a summons 
Jer the privy seal to return home ; but instead of obey- 
/ it, he endeavoured to inflame the Spanish court against 
it of Great Britain, for exercising an act of power, as he 
s it, within the jurisdiction of his Catholic majesty. He 
in acted openly in the service of the Pretender, and was 
eived at his court with the greatest marks of favour. 
While his grace was thus employed, his neglected duchess 
din England on the 14th of April 1726, without issue. 
soon afterwards fell violently in love with Miss Obyrne, 
> of the maids of honour to the queen of Spain, the 
fhghter of an Irish colonel, whose fortune chiefly con- 
ted in her personal accomplishments. All his friends, 
particularly the queen of Spain, opposed the match ; 
he falling into a lingering fever, occasioned by his dis- 
ointment, the queen gave her consent, and they were 
m after marricd. He then spent some time at Rome, 
sere he accepted of a blue gartcr, assumed the title of 
tke of Northumberland, and for a while enjoyed the con- 
nce of the exiled prince. But not always keeping 
hin the bounds of Italian gravity, it became neccessary 
» him to remove from hencc; when, going by sea to 
reclona, he wrote a letter to the king of Spain, acquaint- 
> him that he would assist at the siege of Gibraltar as a 
lunteer. Soon after he wrote to the Chevalier de St 
2orge, expressing a desire to visit his court ; but the che- 
lier advised him to draw near to England. 

The duke seemed resolved to follow his advice ; and set- 
‘Mg out with his duchess, arrived in Paris in May 1728, 
Nence he soon aftcr proceeded to Roucn, where he took 
' his residence; and was so far from making any conces- 
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sion to the government of England, that he did. not give 
himself the least trouble about his estate, or any other con- 
cern there, though, on his arrival at Rouen, he had only 
about L.600 in his possession, and a bill of indictment was 
preferred against him in England for high treason. Soon 
after, the chevalier sent him L.2000, whieh he squandered 
away in a Course of extravagance, when, to save the charges 
of travelling by land, he went from Orleans to Nantz by wa- 
ter, and staid there till he got aremittance from Paris, which 
was squandered almost as soon as received. At Nantz he 
was joined by his ragged servants, and from hence took ship- 
ping with them for Bilboa, when the queen of Spain took 
the duchess to attend her person. About the beginning 
of the year 1731, the duke, who commanded a regiment, 
was at Lerida, but declined so fast that he could not move 
without assistance, yet when free from pain did not lose his 
gaiety. He however received benefit from some mineral 
waters in Catalonia; but soon after relapsed at a small vil- 
lage, where he was utterly destitute of all the necessaries of 
life, till some charitable fathers of a Bernardine convent re- 
moved him to their house, and gave him all the relief in’ 
their power. Under their hospitable roof he languished a 
week, and died on the 31st of May, without one friend or 
acquaintance to close his eyes; and his funeral was per- 
formed in the same manner in which the fathers inter the 
members of thcir own fraternity. He died without issue, 
and his titles became extinct. The duchess survived till 
February 1777. 

Two octavo volumes, published under the title of his Life 
and Writings, include seventy-four papers of the True Bri- 
ton, and his specch in defence of Atterbury. Other two duo- 
decimo volumes likewise bear his name; and the same life 
occurs in a publication called “ ‘The Poctical Works of 
Philip late Duke of Wharton, and others of the Wharton 
Family, and of the duke’s intimate acquaintance,” &c. 
Lond. 1731, 2 vols. 8vo. On such a collection as this no 
reliance can be placed. Ritson intended to publish an edi- 
tion of the duke’s genuine poems, accompanied with an ac- 
count of his life. 

WHEAT. See AGRIGULTORE. 

WHEEL, in Mechanics, a simple machine, consisting of 
a round piece of wood, metal, or other matter, which re- 
volves on its axis. See Mecuanics. 

Wuxev is also the name of a kind of punishment to 
which great criminals are put in divers countries. In some, 
assassins, parricides, and robbers on the highway, are said 
to be condemned to the wheel, when they are to have their 
bones first broken with an iron bar on a scaffold, and then 
to be exposed, and left to expire on the circumference of 
a wheel. In Germany they break their bones on the 
whecl itself. Of this cruel punishment it is not certain 
who was the inventor: it was first used in Germany, and 
was indeed but rarely practised anywhere else, till the time 
of Francis J. of France, who, by an edict of the year 1534, 
appointed it to be inflicted on robbers on the highway. 

Wuret-Carriages. See Mecuanics for an account of 
the general principles. 

WHEELER, Sir Georcs, a learned traveller and di- 
vine, was the son of Colonel Wheeler of Charing in Kent, 
and was born in 1650 at Breda, where his parents, as royal- 
ists, were then in exile. In 1667 he became a commoner 
of Lincoln College, Oxford, but did not take a degree. He 
travelled through various parts of Greece and the East, in 
company with Dr Spon of Lyon ; and taking orders on his 
return, was installed a prebendary of Durham, made vicar 
of Basingstoke, and afterwards rector of Houghton le 
Spring. He published an account of his Journey into 
Greece in 1682 in folio; and in 1689 an Account of the 
Churches and Places of Assembly of the primitive Chris- 
tians, from the Churches of Tyrc, Jerusalem, and Constan- 
tinople, described by Eusebius. He is likewise author of a 
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Whidaw work entitled “ The Protestant Monastcry, or Christian 


Whiston. He died in 1724. 
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Oeconomics.” In 1702 he was created D. D. by diploma. 

WHIDAH, a kingdom of Africa, on the coast of Guinea, 
and to the west of the Gold Coast; extending about ten 
miles along the sea. It is a populous country, well fur- 
nished with large villages; and there are so many small 
ones, that they are not above a musket-shot from each 
other. Whidah was conquered by the king of Dahomy. 
Its trade consists of slaves, elephants’ teeth, wax, and honey. 

WHIDBEY’S Istes, seven simall islands on the south 
coast of New Holland, about seven or eight miles from 
Whidbey Point, which is a rocky promontory in long. 135. 
6. W. and lat. 34, 36. S. 

WHIRLPOOL, an eddy, vortex, or gulf, where the 
water is continually turning round. Those in rivers are 
very common, from various accidents, and are usually very 
trivial, and of little consequence. In the sea they are 
more rare, but more dangerous. 

WHIRLWIND, a wind which moves in a spiral direc- 
tion, as well as horizontally, which is exceedingly rapid and 
impetuous, but only of short duration. Of some kinds of 
whirlwinds the motion is slow, and they are only injurious 
by their vortex; while others seem to do mischief as well 
by their progressive as their whirling motion. Of this kind 
are those called typhous, which, by their frequently fol- 
lowing the course of rivers, seem thus also to discover their 
elcctrical origin. 

WHISKEY, a term signifying water, and applied in Scot- 
jand and in Ireland to a distilled liquor drawn from barley. 

WHIST, a well-known game at cards, which requires 
great attention and silence; hence the name. 

WHISTON, Wi tia, an English divine of a singular 
character, was born the 9th of December 1667, at Norton, 
near T'wycrosse, in the county of Leicester, where his fa- 
ther was rector. He was admitted of Clare Hall, Cam- 
bridge. In 1693 he took the degree of A.M., and became a 
fellow. He afterwards began to take pupils; but his ill health 
at length forced him to decline this occupation. Having en- 
tered into orders, he became chaplain to Dr More, bishop 
of Norwich, in 1694; and in this station he published his 
first work, entitled “ A New Theory of the Earth,” in 
which he undertook to prove the Mosaic doctrine of the 
earth perfectly agreeable to reason and philosophy. This 
work brought no small reputation to the author. In the 
beginning of the eighteenth century he was made Sir Isaac 
Newton’s deputy, and afterwards his successor, in the Lu- 
casian professorship of mathematics ; when he resigned a 
living he had in Suffolk, and went to reside at Cambridge. 
About this time he published several scientific works, ex- 
planatory of the Newtonian philosoplry ; and he had the 
honour to be one of the first, if not the very first, who 
rendered these principles popular and intelligible to the 
generality of readers. About the year 1710, he was known 
to have adopted Arian principles, and was forming pro- 
jects to support and propagate them. He had translat- 
ed into English the Apostolic Constitutions, which favoured 
the Arian doctrine, and which he asserted to be genuine. 
The consequence was, that in 1710 he was deprived of 
his professorship, and expelled from the university. He 
nevertheless pursued his scheme, by publishing the next 
year his Primitive Christianity revived, 4 vols. 8vo, for 
which he incurred the censure of the convocation. On 
his expulsion from Cambridge, Mr Whiston settled in 
London, where, without suffering his zeal to be intimi- 
aated, he continued to write and propagate his primitive 
Christianity, with as much ardour as if he had been in the 


- Bishop Berkeley was present at these conversations, and from his son we received the account which we have given of them. They are 
likewise mentioned, but not so accurately, by Bishop Newton in his own Life. 
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most flourishing circumstances. In 172la subscription wali 
commenced for the support of his family, and it amo 
to L.470. Though he drew profits from reading astrong. 
mical and philosophical lectures, and also from his ublica 
tions, which were very numerous, yet these of themselves 
would have been very insufficient; nor, when augmented 
by the benevolence and charity of those who loved 

esteemed him for his learning, integrity, and piety, did they 
prevent his being frequently in great distress. He Jony 
continued a member of the church of England, and Teg. 
larly frequented its service, though he disapproved of man 
things in it; but at last he went over to the Ba tists, 
and attended Dr Foster’s meeting at Pinner’s Hall, Broad 
Street. Among other performances not specified above 
he wrote Memoirs of his own Life and Writings, which 
contain some curious particulars. | 

He was remarkable for speaking the plainest truths on 
every occasion, and to persons of every degree. During the 
year 1725, when Whiston, with Dr Clarke, Dr Berkeley, and 
others, had the honour to attend Queen Caroline ona certain 
day of every week, to discuss the progress of science, her 
majesty one evening took occasion to pay him a just com- 
pliment on his truth and integrity, requesting that he would, 
with his usual plainness, point out to her any fault that he 
might have observed in her conduct. At first he begged 
to be excused, adding, that few persons could bear to have 
their faults plainly told to them, and least of all royal per 
sonages, who, from their elevation, are necessarily sur. 
rounded by flatterers, to whose lips truth is a stranger. 
Her majesty replied, that he was to consider her not as a_ 
quecn, but as a philosopher; and that philosophy is of 
very little use, if it cannot enable its professors to bear 
without offence truths necessary to their own improvement, 
Upon this he told her, that the greatest fanlt which he had 
observed in her conduct, was her indecent behaviour in the 
house of God, which, he assured her, had made very unfa- 
vourable impressions on the minds of many persons, who, 
coming to town from distant parts of the country, had 
gone to the chapel to obtain a sight of her majesty, the 
king, and the royal family. The queen made no reply; 
but in about six weeks afterwards renewed her request, 
that Mr Whiston would point out the most glaring impro- 
prieties in her conduct. To this he answered, that he had 
laid down a maxim, from which he could not deviate, never 
to point ont to any person more than one fault at a time, 
and never to give a second reproof till he had observed 
some good consequence to have arisen from the first! 
Much to the queen’s honour, she was pleased with this 
plain dealing, and continued to think favourably of Mr 
Whiston. This honest, but whimsical and credulous man, 
died on the 22d of August 1752, in the eighty-fifth yearof 
his age. 

WHITAKER, Joun, was born at Manchester on the 
27th of April 1735. His father, James Whitaker, does 
not appear to have been in affluent circumstances. At 
the age of ten, the son was sent to the free-school, and in 
1752 was removed to Oxford upon an exhibition of ten 
pounds a year. He was entered of Brasen-nose College, 
but on the 2d of Marcli 1753 was elected scholar of Corpus 
Christi. He proceeded A.M. in 1759, and in the follow- 
ing year was ordained deacon and priest. On the 2lst of 
January 1763 he was elected fellow of his college, and 00 
the Ist of July 1767 took the degree of B.D. At Oxford, 
we are informed, “ his uncommon vigour of intellect at once 
displayed itself among his acquaintance; but whilst his anl- 
mated conversation drew many around him, a few were Te 
pelled from the circle by his impatience of contradiction (3 


ng which alinost ever accompanies powers like his), and 
sithe consciousness, it should seem, of their own inferio- 
.” That his conversation must have displayed sufficient 
acity, and his temper sufficient warmth, may very easily 
piconceived; but through these lines of panegyric, it is 
«wossible not to discern a strong ray of truth; namely, 
+ from the earliest period of his literary career, he was 
jyinguished by a bold and dogmatical spirit, which could 
ae dissent or opposition. This may indecd be con- 
sipred as his first and last characteristic ; and although the 
y1 of a friend has, with some degree of dexterity, endea- 
yred to convert it into a topic of praise, by representing 
‘.s the ordinary mark of a superior mind, we are not very 
ch inclined to regard it in the same light. The doctrine 
‘ s indeed to be of a somewhat dangerous tendency ; 
te calculated for misleading young candidates for lite- 
y honours, who may thus be induced to supply, by arro- 
yce and dogmatism, what is wanting in sound learning 
solid judgment. It may be asserted, without mnech 
ard of confutation, that this overweening and dogmatical 
shit is at least as frequently the characteristic of those 
ss but a very moderate stock of real merit ; who 
e perhaps made no uncommon progress in any branch 
science or literature, and yet consider themselves as en- 
tied to decide all controversies, and to adjust all claims to 
jjellectual distinction. 
or many years he served the curacy of Bray in Berk- 
sre for Dr Berkeley, a son of the famous bishop of Cloyne ; 
<1 was subsequently curate of Newton in Lancashire. 
gave the first conspicuous proof of his abilities by the 
‘lication of “ The History of Manchester.” Lond. 1771, 
), The second volume followed in the year 1775; but 
jhough four books were originally promised, only two are 
11s completed ; they embrace the Roman, British, and 
ixon periods of the history. This work, which is perhaps 
most remarkable of his publications, was immediately 
rarded as the production of no ordinary writer, but as 
»re conspicuous for bold and ingenious speculation, than 
| cool and judicious discussion. Like the other works of 
t same author, it is written in a lively and rambling man- 
it His impatience and vivacity rendered him incapable 
selecting his topics, and condensing his thoughts ; and 
| adhering to his usual method of writing, a large book 
hy he produced on almost any subject. Before he had 
/pught this work to a close, he published “ The genuine 
‘story of the Britons asserted.” Lond. 1772, 8vo. This 
‘lume is chiefly directed against the historical work of Mr 
Acpherson, better known as the foster-father of Ossian ; 
both publications have been considered by compe- 
it judges as adding very little to the real stock of infor- 
Jation. 
In the course of the following year we find him residing 
‘the metropolis, and officiating as the morning preacher 
Berkeley chapel. For this appointment he was indebted 
ik Mr Hughes; but their connexion was of a very short 
ation, for he was removed from his situation in less than 
‘o months. He thought proper to communicate his 
evances to the public, in “ The State of the Case be- 
een Mr Whitaker and Mr Hughes, relative to the Morn- 
: Preachership of Berkeley Chapel.” Lond. 1774, 4to. 
ils resentment was so strong, and his discretion so weak, 
‘at he thus subjected himself to the vexation of a lawsuit, 
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1 In reference to this paragraph, the coadjutor of 
sled, and his integrity wantonly called in question, by an anonymo 
the County Palatine and Duchy of Lancaster, vol. ii. p. 386. 
tone word is uttered against his integrity ; nor has this * 
‘maintain against his own parishioners a series of litigations for t 
1ounted to about a thousand pounds; but, by taking the tithes in 
pee of the tithes, but was several hundred pounds in pocket.. 
iritual welfare of his flock. He saw, with sorrow, their 


his authority ;” and certainly no result could be more natural. 
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i a ‘a 
fr Baines is pleased to remark, I 
<n os writer in the Supplement to the Encyclopedia Britannica.” (History 
Lond. 1836, 4 vols. 4to.) 
has this writer undertaken to 
he space of twelve years. r yen 
kind during the suits, he not only made up this loss beyond the original 
But the conscientious minister looked with 


aversion from ; e ais ins 
An injudicious defence is sometimes more injurious than a wanton attack. 
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and the Court of King’s Bench held his printed Case to be Whitaker. 
a libel. —S— 

On the 23d of August 1777, he succeeded to the rectory 
Ruan-Lanyhorne, one of the most valuable livings in the 
gift of his college. He now withdrew into Cornwall, and 
took possession of his benefice ; and he afterwards married 
Jane Tregenna, a lady of an ancient Cornish family. Her 
great-grandfather, grandfather, and father, were successive- 
ly rectors of Mawgan in Pydar. For a long time his retire- 
ment was not attended with peace and studious ease. His 
restless and domineering disposition soon involved him ina 
long train of contentions with his parishioners: he proposed 
a tithe-composition, which his friends represent as by no 
means unreasonable, but of which his parishioners appear to 
have entertained a different opinion; they refused to ac- 
cede to his proposal, and he demanded the tithes in kind. 
“ Disputes,” we are informed, “ arose upon disputes ; ani- 
mosities were kindled; and litigations took place. That 
Mr Whitaker was finally victorious, afforded pleasure to the 
friends of the rector, and lo the friends of justice and truth ; 
yet it was long before harmony was restored to Ruan- 
Lanyhorne.” Let us here remark in passing, that this 
mode of confounding the cause of religion with the canse 
of tithes is a pretty ancient device. It is not certainly to 
be considered as wonderful, if, after all these contentions 
and litigations, Mr Whitaker was subjected to the mortifi- 
cation of observing that his parishioners manifested an 
aversion to his preaching, an indifference to his admoni- 
tions, and a repugnance to his authority. ‘This is indeed 
the natural consequence of the measures to which he re- 
sorted; they have an obvious tendency to excite or con- 
tinue animosities, and to circumscribe the utility of a clergy- 
man, by rendering him obnoxious to almost every man in 
his parish who has property enough to bring him within 
the circle of such litigations. It may perhaps be regarded 
as extremely doubtful whether any clergyman, possessing a 
portion of the primitive spirit of Christianity, would be 
tempted to engage, more especially with his own flock, in 
quarrels, disputes, and lawsuits, which there might be any 
decent means of avoiding. We are informed, that after 
the lapse of a few years, Mr Whitaker had the satisfaction 
of perceiving a visible alteration in the behaviour of his 
principal parishioners, and that a good understanding was 
at length established between the pastor and his flock. His 
manner was hearty and familiar; and notwithstanding the 
rabid spirit that sometimes animates his writings, he was 
possessed of many virtues, though meekness and humility 
were certainly not of their number." 

His next publication was of a professional kind, namely, 
«Sermons upon Death, Judgment, Heaven, and Hell.” 
Lond. 1783, 12mo. He afterwards engaged in the famous 
controversy respecting the character of Queen Mary, and 
produced an immense work under the title of ‘““ Mary Queen 
of Scots vindicated.” Lond. 1787, 3 vols. 8vo. He pub- 
lished an enlarged cdition in the year 1790; and he secms 
to have been not a little mortified that neither Lord Hailes 
nor Dr Robertson could be induced to print a single page 
against him. ‘This production, which is by no means emi- 
nent for coolness of reasoning, or sobriety of manner, has 
probably convinced very few competent jndges of historical 
evidence, who have submitted to the labour of a patient 
investigation. If Mary’s innocence is so apparent as some 
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that “ Mr Whitaker’s memory has been unjustly as- 


The most careless reader may perceive that 
prove that it afforded any indication of his piety or wisdom, 
“In this contest Mr Whitaker’s law expenses 
a deeper concern to the 


his preaching, their indifference to his instruction, their repugnance 
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Whitaker. of her advocates aver, is it not remarkable that so many no portion of Gibbon’s work more remarkable th 


an this 


———" bulky volumes should be required to display that innocence ? 


Besides, if we suppose her to be innocent, we must, at the 
same time, suppose all the most distinguished of those who 
opposed her after the murder of her husband, to be covered 
with an enormous load of infamy. And we will only ven- 
ture to add, that the uncontrovertcd history of her proceed- 
ings, from a short period preceding the murder, till her 
indecent nuptials with Bothwell, furnishes a degree of me- 
ral evidence which seems to be ineffectually opposed by all 
the persevering sophistry of her defenders. 

Having again recurred to his theological studies, Mr 
Whitaker published a large volume, entitled “ The Origin 
of Arianism disclosed.” Lond. 1791, 8vo. Whatever might 
be the opinion of others,! it is clear that the author himself 
entertained a favourable enough opinion of this production ; 
which he represents as “a train of historical argumenta- 
tion, at once novel in its direction, comprehensive in its 
scope, and decisive in its efficacy.” If he could uot discuss 
a point of history without heat and violence, it is easy to 
conceive how he would be disposed to discuss a point of 
heresy. Asa proof of his zeal for orthodoxy, an anonymous 
friend presents us with the following anecdote. “ That the 
feeble Deist should have shrunk from his indignant eye, 
may well be conceived, when we see his Christian principle 
and his manly spirit uniting in the rejection of a living of 
considerable value, which was at this time offered him by 
an Unitarian patron. He spurned at the temptation, and 
pitied the seducer.” But in order to render this anecdote 
altogether intelligible, some further information seems to 
be required. Were his principles so pure and rigid that he 
could only accept of preferment from a patron of confirmed 
and approved orthodoxy? Or did this nameless patron 
offer him the living under the condition, express or implied, 
that he should become a convert to the Unitarian creed ? 
With respect to the first question, it is quite evident that 
many pious divines have accepted of preferment from pa- 
trons who, to all human appearance, had no religion what- 
soever; and with respect to the second, it is equally evi- 
dent, that no patron, if he possessed common sense, could 
expect a beneficed clergyman to make an open avowal of opi- 
nions which the church has formally condemned as heretical. 

Whitaker had contributed to the English Review a series 
of articles on Gibbon’s history, which were now reprinted 
in a separate form, under the title of « Gibbon’s History of 
the Decline and Fall of the Roman Empire, in vols. iv. v. 
and vi. quarto, reviewed” Lond. 1791, 8vo. This work, 
which extends to a considerable volume, is written in his 
usual vein, with sufficient acuteness and animation, but 
with little suavity of manner or elegance of style. He 
certainly detects errors and exposes inconsistencies ; but it 
may readily be supposed that a writer of his cast of mind 
was not very likely to form an impartial estimate of Gib- 
bon’s real merits, which, after all the fair and necessary de- 
ductions are made, must still be allowed to be very great. 
Whitaker is always an intrepid writer; he is never afraid 
to deliver a decided opinion; and whether the subject is 
very familiar or quite new to him, his tone of decision is 
commonly the same. Thus, for example, in his animad- 
versions on Gibbon’s admirable chapter relating to the Ro- 
man jurisprudence, he is pleased to declare, that “ nothing 
can subdue the native barrenness of such a field as this.” 
His censure refers to a subject of which he may be con- 
sidered as in a state of almost total ignorance :. he seems to 
have been alike unacquainted with this science, and inca- 
pable of appreciating the masterly manner in which it is 
here discussed. It may indecd be affirmed that there is 


chapter: although his early studies had Not prepared 
for such a task, he has yet exhibited a rapid and powerf 1 
sketch of the Roman jurisprudence, to which it might rm 
difficult to find a parallel in the writings of the Fate 
civilians. And it has accordingly been stamped with th f 
approbation of some of the most distinguished civilians of 
the present age. It has been illustrated by Hugo and 
Warnkonig, the former having published it in German and 
the latter in French. 

After an interval of three years, 
copious work on a subject which is 
interesting. This work he entitles, 
“ The Course of Hannibal over the Alps ascertained, 
Lond. 1794, 2 vols. 8vo. Like some of his former publica. 
tions, it attracted a considerable degree of attention, and 
like them, was found to contain many hasty and erroneous 
opinions. On this ground he was encountered by the late 
Lord Woodhouselee, who published, but without his name, 
“ A Critical Examination of Mr Whitaker’s Course of Han. 
nibal over the Alps ascertained.” Lond. 1795, 8vo. In 
the year 1795, he endeavoured to enlighten the public by 
an octavo tract on “ The real Origin of Government,” 
which we have never had the pleasure of seeing, but which 
his friend, formerly quoted, describes as a very singular 
pamphlet. This information may, without scruple, be re- 
ccived as authentic; for it is not difficult to conjecture how 
the subject of civil government would be treated by such 
a writer at such a period. 

The last work which Whitaker lived to communicate to 


Whitaker produced a 
certainly curious and 
in his usual form, | 


the public is “ The Ancient Cathedral of Cornwall histo- | 


rically surveyed.” Lond. 1804, 2 vols. 4to. His vigour 
was still undiminished, and he had formed the plan of many 
other works, particularly a history of Oxford, and a history — 
of London: the former he intended to comprise in an oc- . 
tavo volume, the latter he contemplated as “ quite new and 
original, and fit to make a quarto.” While he was prose- 
cuting his ardent researches into the antiquities of the me- 
tropolis, his friends remarked the first indications of declin- 
ing health. He had originally possessed a robust constitu- 
tion, but his mind was restless, and his temper ardent; and 
during his last visit to London, his great cxertions in pro- 


curing materials for his work, and his great efforts in sup- j 
porting his usual tone of conversation in the literary circles, — | 


left him in a state of debility which was not at first consi- 
dered as alarming. It was however followed by a stroke of 
palsy, from which his recovery was never so complete asto 
allow him to resume his occupations with his former vigour. 
During the last year of his life, he lingered in a state of 
gradual decay; and he is said to have contemplated his 
approaching dissolution with the cheerful resignation of a 
Christian. On Sunday the 30th of October 1808, he sank 
as into a quiet slumber, without any indication of suffering, 
and with a smile on his countenance. He died at Ruan- 
Lanyhorne, in the seventy-fourth year of his age. Of his 
three daughters, two survived him. One of these, named 
Anne, was married in 1821 to Dr Taunton, a physician of 
Truro. Whitaker’s widow, who is described as the last of 
her ancient family, died at Truro in 1828, at the age of 
eighty-five. 

He had recently sent to the press an antiquarian volume, 
which, after his death, was published under the title of 
“ The Life of Saint Ncot, the oldest of all the Brothers of 
King Alfred.” Lond. 1809, 8vo. He had likewise made 
some progress in preparing a life of Queen Mary; and his 
materials were consigned by his widow to Mr George 
Chalmers, who adopted them as the foundation of his owa 
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1 “ T confess this book has satisfied me how little erudition 
panied with dash and insolence. 
his powers of judgment being apparently so abject.” 


will gain a man now-a-days the reputation of vast learning, ifat be a oe 
It seems to me impossible that Whitaker could have written well on the subject of Mary Queen 0 y 
(Coleridge’s Literary Remains, vol. iv. p. 306.) 
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, egordinary performance. All his principal works have 


narrow. The mouth of the river forms the harbour, which Whitby. 
is protected from the fury of the ocean by two outer and —~— 


ecessary. He wrote an introduction to Flindcll’s 
|, and a supplement to Polwhcle’s Antiquities of Corn- 
jand was a contributor to “ ‘The Cornwall and Devon 
3” His connection with the English Review has al- 
si been mentioned ; but he likewise appcars to have lent 
.d to the British Critic and the Antijacobin Review ; 
is eulogist informs us, in a very solemn stylc, that 
strength of his principles is nowhere more apparent 


.geen enumerated, but a few supplementary notices are 
, 
Ih 


win those articles where hc comes forward, armed with 
»janoply of truth, in defence of our civil and ecckesias- 
i constitution. It was there he struck his adversarics 
ticonsternation, and we beheld the host of Jacobins 
cing away from before his face, and creeping into 
caverns of darkness.” The same tasteful and judi- 
writer avers, that at Whitaker’s lucubrations “a 
on trembled ;” but this panegyric is somewhat abated 
nother picce of information, namely, that Gibbon was 
‘ eble Deist.” With what torrents of fiery indignation 
orthy divine must, in his fugitive and anonymous 
ings, have overwhelmed Jacobins and heretics, may very 
47 be imagined by those who have inspectcd his more 
irate works, bearing his name and addition, and in- 
red for the benefit of postcrity. Some pcrsons of cooler 
rt rs, and of more habitual candour, when they are 
ii enveloped in the covcr of a review, may now and 
ibe tempted to speak in a very high and arrogant tone 
en greatly elevated above their own standard, and of 
) ts of which thcy only posscss a very casual and super- 
ii knowledge. 
his anonymous writer, whom we strongly suspect to be 
Polwhele, has, in the following passage, discussed the 
acter of Whitaker with more sobriety and discrimina- 
“ Tt is true, to the same warmth of temper, togcthcr 
ja sense of good intentions, we must attribute an irri- 
ity at times destructive of social comfort, an impetuous- 
ythat brooked not opposition, and bore down all before 
Whis precipitation was in part also to be traced to his 
ilance of the world; to his simplicity in believing others 
thimself—preciscly what they seemed to be; and, on 
Hetection of his crror, his anger at dissimulation or 
Wcrisy. But his general good humour, his hospitality, 
nis convivial pleasantry, were surely cnough to atone 
jose sudden bursts of passion, those flashes which be- 
#d his ‘human frailty,’ but still argued genius. And 
who knew how ‘fearfully and wonderfully he was made,’ 
| bear from a Whitaker what they could not so well 
tolerated in another. In his family, Mr Whitaker was 
rly regular ; nor did he suffer at any time his literary 
'h to trench on his domestic duties. The loss of such a 
4must be dcemed, as it were, a chasm both in public 
private life. But, for the latter, we may truly say, that 
\ r wife had cause to lament the kind and faithful hus- 
, or children the affectionate parent, or servants the 
cent master, thc family at Ruan-Lanyhorne must feel 
# loss irreparable.”! (x-) 
YHITBURN, a parish and village situated on the high 
\from Edinburgh to Glasgow, in the county of Linlith- 
«©The inhabitants of the village are mostly weavers. 
Untains two places of worship belonging to the dissenters. 
1831 the population of the parish amounted to 800. 
THITBY, a seaport town in the north riding of the 
ity of York, in a locality distinguished as the Liberties 
Whitby Strand, 242 miles from London. It stands at 
mouth of the river Eske, which divides it into two 
# ; and it consists of several streets, which are stecp and 
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inner piers. Adjoining the inner harbour arc spacious 
dock-yards and dry docks. The trade of the town is ex- 
tensive, many ships being employed in the coal and free- 
stone trade; and near it are some extensive alum-works, 
which add to its commerce. The business of ship-building 
is carried on, and, with the subsidiary branches connected 
with it, creates oceupation for a large class of the inhabi- 
tants. Whitby is a place of great antiquity, as there are re- 
cords of a convent having been built there by Oswy, king 
of Northumberland, in the seventh century; which was 
afterwards destroyed by thc Danes, and was restored to its 
former splendour after the Norman conquest. ‘The town 
has, by the act of 1832, received the right of returning 
one member to the House of Commons. It has no cor- 
porate body. ‘There are places of worship for the vari- 
ous bodies of dissenters, and also a number of benevolent 
institutions for the relief of the destitute. The market 
is on Saturday, and is well supplied with all provisions. 
The population amounted in 182i to 8697, and 1831 to 
7765. 

Wuitsy, Daniel, a learned divine, was born at Rushden 
in Northamptonshire in the year 1638. In 1653 he was 
admitted of Trinity College, Oxford, and was elccted a 
scholar in 1655. We took the degree of A.B. in 1657, 
and of A.M. in 1660. In 1664 he was elected a fellow of 
his college, and about the same time began to distinguish 
himself by the publication of some ccntrovcrsial works 
against the papists. The credit which he thus obtained 
recommended him to Dr Ward, bishop of Salisbury, who 
appointed him his chaplain, and in 1668 collated him to 
two different prebends in that cathedral. In 1672 he was 
admitted precentor of the sate church, and about the same 
time took the degrce of D.D. He was likewise preferred to 
the rectory of St Edmund’s at Salisbury ; but his next pub- 
lication had no tendency to advance him in the church. It 
appeared anonymously, under the title of “ The Prostestant 
Reconciler ; humbly pleading for Condescension to Dis- 
senting Brethren in things indifferent and unneccssary, for 
the sake of peace, and shewing how unreasonable it is to 
make such things necessary Conditions of Communion.” 
Lond. 1683, 8vo. The churchmen of that period were un- 
prepared for the reception of such doctrines ; and the author 
was immediately exposed to a storm of controversial abuse. 
The bishop obliged him to make a formal retractation ; and 
in a second part of the Protestant Reconciler, he endea- 
voured in some measure to recover the good opinion of his 
more bigoted brethren. He now sent to the press a treatise 
on a less hazardous subject; “ Ethices Compendium, in 
usum academice jnventutis.” Oxon. 1684, 8vo. His most 
important work, the principal labour of fifteen years, was 
his Paraphrase and Commentary on the New Testament, 
published in 1700, in two volumes folio. He afterwards 
published additional annotations, and an “ Examen va- 
riantium Lectionum Johannis Millii in Novum Testamen- 
tum.” Among the other works which he produccd, we 
must not overlook “ The Necessity and Usefulness of the 
Christian Revelation, by rcason of the Corruptions of the 
Principles of Natural Religion among Jews and Heathens.” 
Lond. 1705, 8vo. In 1710 he published two works against 
Calvinism. One of these, a Discourse with a long title, is 
commonly described as Whitby on the five Points. In 
1711 he published a Latin treatise on original sin. Ac- 
cording to Bishop Tomline, he confuted Calvinism almost 
to a demonstration; but the bishop was himself a very 
slender and superticial theologian. One of Dr Whitby’s 
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works might be advantageously reprinted in the pre- 
sent state of controversial discussion: “ Dissertatio de 
Scripturarum Interpretatione secundum Patrum Commen- 
tarios.” Lond. 1714, 8vo. The scope of this dissertation is 


wre tO evince, by copious examples, that the fathers are for the 


most part very incompetent and unsafe guides in matters 
of theologieal eontroversy. Dr Whitby had now become 
a decided Arian; and to these opinions, apparently derived 
from Dr Clarke, he adhered till the time of his death. 
Having preached at St Edmund’s church on the preceding 
day, he died on the 24th of March 1726, at the age of eighty- 
eight. Of the ehanges in his creed he left an aecount 
in “ The last Thonghts of Dr Whitby, containing his Cor- 
rection of several Passages in his Commentary on the New 
Testament. To which are added five Discourses.” Lond. 
1727, 8vo. This posthumous publieation was accompanied 
with an account of his life by Dr Sykes. 

WHITCHURCH, a market-town of the eounty of 
Hants, in the hundred of Evingar, and division of Kings- 
clere, fifty-seven miles from London. It is an ancient bo- 
rough, and returns one member to parliament. It is now 
a place of little trade, with a small market on Friday. 
The river that runs by it produees the finest trout, and is 
much visited by anglers. The population amounted in 
1821 to 1434, and in 1831 to 1673. 

Wuitcuurcn, a market-town of the eounty of Salop, 
in the hundred of North Bradford, 160 miles from. London. 
It is a well-built place, whose greatest ornament is the 
parish church, erected in 1722. It is a fine building of the 
Tuscan order, standing on the site of an ancient Gothic 
structure, having a stately square tower with eight bells, and 
elaborately finished in the interior. There is also an excel- 
lent endowed grammar-school, with houses for the several 
masters. There isa well-attended market on Friday. The 
population, which is principally employed in the malt and 
hop trade, and in making shoes, amounted in 1821 to 5376, 
and in 1831 to 5736. 

WHITE, one of the colours of natural bodies. 

WHITE Friars, a name common to several orders of 
monks, from being clothed in a white habit. 

WHITE Sza is a bay of the Frozen Occan, so called 
in the north part of Muscovy, lying betwcen Russian Lap- 
land and Samoieda; at the bottom of which stands the city 
of Arehangel. This was the chief port possessed by the 
Russians before their eonquest of Livonia. 

WHITE Istanp, in the South Pacific Ocean, near the 
east coast of New Zealand, north of Cape Runaway. Long. 
186. 36. W. Lat. 26. N. 

WHITEFIELD, Groregs, was born at the Bell Inn, in 
the eity of Gloueester, on the 16th of December 1714. He 
received his edueation at the grammar-school of that eity, 
where he made some progress in elassical learning; and his 
talents for elocution enabled him to appear to advantage in 
the speeches whieh he delivered before the corporation on 
their annual visitation. He was taken from school before 
he was fifteen, and, as his mother’s circumstances were by 
this time much on the decline, he began to assist her in the 
business of the tavern. At the age of cighteen he was en- 
tered as a servitor at Pembroke College, Oxford, where he 
formed an acquaintance with Charles and John Wesley, 
and several other young men under religious impressions, 
who “lived by rule and method,” and were thercfore ealled 
Methodists. Whitefield soon adopted their opinions and 
manners ; and so far did his enthusiastic disposition carry 
their ascetic practices, that his health became seriously 
injured. After a severe illness, which brought him to the 
brink of the grave, he found it necessary to retire to Glou- 
eester for the benefit of his native air. His general cha- 
raeter there, his demeanour at church, his visiting the 
poor, and praying with the prisoners, attracted the notice 
of Dr Benson, bishop of Gloucester, who informed him, 
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that although he had resolved to ordain none 
and twenty (and Whitefield was only twenty- 
think it his duty to ordain him whenever 
holy orders. This offer Whitefield accepted, 
deacon in 1736. The week following he 
ford, took his degree, and diligently employed 
the instruetion of the poor and the prisoners, 
two succecding years, by his preaching in 
Bristol, and other places, the fame of his 
widely diffused, and immense multitudes every 
ed upon him. In the year 1736 he went to of 
ter at Dummeer in Hampshire; but being invitedt 
Wesleys and other friends, whe had gone out as 
arics to a new colony in Georgia, he went to L¢ 
wait on the trustees for Georgia. During his 
in the metropolis, he preached with remarkabl : 
crowded assemblies; and so great was the fame of 
quenee, that on Sunday mornings, long before | 
streets were filled with people going to hear him, y 
in their hands. In the latter end of December 
London and embarked for Georgia, which he reache 
1738. After a residenee of three months there, 
it necessary to return to England, in order 
receive priest’s orders, and that he might raise con! 
for founding and supporting an orphan-house in th 
The separation of the Methodists, and their 
as a distinct sect, was daily becoming more ine 
after his return the elergy received him with 
and excluded him from most of the paroehial 
was therefore compelled to adopt some new 
serve his usefulness. He accordingly went 
in the open air to the collicrs in the vicinity o| 
numerous and lawless race, who had been total 
by the parochial clergy, and were as ignorant and s 
heathens. The second and third time of his prea 
of doors, his audience greatly increased, till it amo 
20,009 persons. “ The first discovery of their 
fected,” says Whitefield, was by seeing the w 
made by their tears, which plentifully fell dov 
black cheeks.” ; 
{n August 1739 he embarked a second time for 
where he remained nearly two years. During his 
however, his popularity had sensibly declined ¢ 
The Moravians had made inroads upon the soe 
John Wesley had not only preached, but prin 
in favour of sinless perfeetion and universal 
and had exerted himself still more earnestly 
Calvinistic doctrines, to which Whitefield was str 
tached. ‘The latter earnestly desired to avoid all ¢ 
and exhorted Wesley to brotherly kindness and 
ance; but the conduct of injudicious partisans on b 
soon rendered a separation inevitable. Shortly 
separation from Wesley, Whitefield’s friends 
shed for him near the Foundery ( Wesley’s Chu 
was merely a temporary structure, to screen 
from cold and rain, he ealled it the Tabernacl 
excitement immediately began, immense cong! 
were formed, and new scenes of usefulness oj 
him daily. Having been earnestly invited to 
land by Ebenezer and Ralph Erskine, the 
the Secession Church, he aecepted the invitatior 
year 1741, and commenced his labours in the % 
meeting-house in Dunfermline. Whitefield 
too liberal in his principles to limit the benefit 
vices to any sect. “ In every building,” he 
were outside and inside workmen, and the latter 
province.” And having differed from his new 2 
on this ground, he made a tour through the 
with the greatest success preached in all the Jar 
to immense crowds. A large sum of money was COB 
buted for the support of his orphan-school, and peal al 
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4d with the freedom of the towns of Edinburgh, Glas- 
1, Aberdeen, Stirling, Paisley, and Irvine. 
dom Scotland he went at the end of October into 
3s where he marricd Mrs James, a widow. His mar- 
4, like Wesley’s, was not a happy one, and the death of 
ie said by one of his friends to have “ set his mind 
ih at liberty” Whitcficid was irritable, and impatient 
tradiction ; and cven if his temper had been mor 
ily constituted, his habits of life rendered him unfit 
“ne duties of a husband and a father. 
i) his return to London, his enthusiasm led him to en- 
in a singular contest with the showmen and others 
then exhibited in Moorfields during the Whitsun holi- 
: when, he said, Satan’s children kept up their annual 
pzyous. “ This,” says Mr Southey, “was a sort of 
cd battle with Satan, end Whitefield displayed some 
F alahip mpon the occasion.” Attended by a large con- 
intion of “ praying people,” he began at six o’clock in 
morning. Thousands who were waiting there for the 
sports all flocked around hin. “ Glad was £ to 
q says he, “that I had for once as it were got the start 
No devil. Being thus encouraged, I ventured out again 
jon hen the fields seemed al! white, ready, not for the 
#emer’s, but Beelzebub’s harvest.” Thinking that, like 
mil, he should now, in a metaphorical sense, be called 
ht with wild beasts, he took for his text, “ Great is 
fa Of the Ephesians.” “I could scarce help smiling,” 
he, * to see thousands, when one of the choicest ser- 
} Of Satan was trumpcting to them, upon observing me 
y black robes and my pulpit, all to a mau deserting 
rand flocking to hear the gospel. But this, together 
fia complaint that they had taken many pounds less that 
han usual, so cnraged the owners of the booths, that 
i Teame to preach a third time in the evening, in the 
t of the sermon a Merry-Andrew got upon a man’s 
ders, and advancing near the pulpit, attempted to slash 
ith a long heavy whip several times. Soon afterwards 
recruiting sergeant with his druins and fifes to pass 
econgregation; but I desired the people to make 
for the king’s officer, which was quietly done.” When 
wp became, as it sometimes did, so great as to 
his single voice, he called the voices of all his 
his aid and began singing; and thus, what with 
praying, and preaching, he continued upon the 
ll the darkness made it time to break up. So 
the impression produced in this extraordinary 
he received 1600 notes from persons under con- 
ad soon after about 350 persons were received 
cicty in one day. 
ust 1744 he embarked a third time for America, 
continued his usual course of itincrant preaching 
ds of three years. On returning to England, 
an absence of nearly four years, with a constitution 
fered by his incessant labours and the unfavourable 
ate, he found his cengregation at the Tabernacle ncar- 
spersed ; and such was the depression of lis own cir- 
ces, that he was obliged to sell his household fur- 
y his orphan-house debts. But he now obtained 
ant accession to his cause, and a zealous propagator 
iments, from a quarter whence it was Icast eX- 
the person of the countess of Huntingdon. That 
lady, who was, in will at least, as munificcnt a patron 
le followers of Whitefield as the Countess Matilda was 
C papacy, invited hin to her house at Chelsea as soon 
landed ; and after he had twice officiated there, she 
to him inviting him again, that some of the nobility 
Mt hear him. A large circle attended, among whom 
t Lords Chesterfield and Bolingbrcke. The former 
plimented the preacher with his usual courtliness ; the 
i is said to have been much moved at the discourse. 
| countess appointed Whitefield one of her chaplains ; 
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and gave most efficient support to the Calvinistic Metho- White- 
dists, by building and endowing chapcls in varions parts of field. 


the country, and by erecting a college for training up ~ 
i Fae for the ministry. The remaining years of 
a life were spent in the same incessant labours. 
pe mad several voyages to America ; he visited Scotland 
thrice; be mace a laborious excursion through the west 
and north of England, preaching, as usual, to immense 
multitudes; he visited Ireland twice, and on the second 
expedition narrowly escaped with his life from the fury of 
a Roman Catholic mob. It is stated by one who knew 
him well, that, “ in the compass of a single week, and that 
for years, he spoke in general forty hours, and in very many 
sixty, and that to thousands.” These unremitting labours 
at length exhausted his vigour. On his return from Ame- 
rica to England for the last time, Wesley was struck with 
the change in his appearance. “ He seemed,” says he in 
his Journal, “ to be an old man, being fairly worn out in 
his Master’s servicc, though he had hardly seen fifty years.” 
In 1769 he returned to America for the seventh and last 
time. His career was now drawing rapidly to a closc. 
An asthmatic complaint had for some time been making 
inroads upon his constitution. When it first seized him, 
one of his friends expressed a wish that he would not 
preach so often, and his reply was, “I had rather wear out 
than rusé out.” His death was at last somewhat sudden and 
unexpected. He arrived at Newbury in New England on 
the evening of 29th September 1770, with the intention of 
preaching there the next morning. On retiring to rest, how- 
ever, he was much disturbed, and complained heavily of an 
oppression on his lungs. Thesymptom was fatal, for he ex- 
pired on the following morning, in the fifty-sixth year of his 
age. According to his own desire, he was buried before the 
pulpit, in the presbyterian church of the town where he died. 
The character of this zealous and enthusiastic divine, 
like most others possessing warm friends and bitter ene- 
mies, has been represented in very different lights. That 
he had much enthusiasm and some fanaticism in his dispo- 
sition, is obvious both from his journals and letters. Like 
Wesley, he magnified the most trifling incidents into mira- 
culous interpositions in his favour, and lent a ready faith 
to whatever marvels had a tendency to designate him as 
the favourite of God, or the peculiar object of Satan’s fury. 
But in spite of these defects, it cannot be denied that his 
unwearied diligence in doing good, his zeal for the truth, 
his piety, his self-denial, his benevolence and boundless 
charity, justly entitle him to a place among the most dis- 
tinguished men of his age. Whitefield had neither the in- 
clination nor the abilities to render himself, like Wesley, 
the head and absolute ruler of a party; but he was as supe- 
rior to his distinguished coadjutor in openness and simpli- 
city of character, and in the absence of vanity and personal 
ambition, as he was inferior to him in intellect and learning. 
Franklin has justly observed, that it would have been for- 
tunate for lis reputation if he had left no written works, for 
his writings of every kind are below mediocrity ; they afford 
the measure of his knowledge and of his intellect, but not 
of his genius as a preacher. Whitefield’s great talent, in 
fact, was popular oratory ; and though occasionally alloyed 
with some improprieties, both of language and manner, 
yet there was in all his discourses a force and vehemence 
and passion, a fervent and melting charity, and an ear- 
nestness of persuasion, which produced the most cxtraor- 
dinary cifect upon all ranks and descriptions of people. 
Hume pronounced him the most ingenious preacher he 
had ever heard, and said it was worth while to go twenty 
miles to hear him. But perhaps the greatcst proof of his 
persuasive powers was when che drew from Benjamin 
Franklin’s pocket the money which that clear, cool reasoner 
had determined not to give: it was for the orphan-house 
at Savannah. “1 did net,” says the American philosopher, 
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“ disapprove of the design ; but as Georgia was then desti- 
tute of materials and workmen, and it was proposed to 
send them from Philadelphia at a great expense, I thought 
it would have been better to have built the house at Phila- 
delphia, and brought the children to it. This I advised, 
but he was resolute in his first project, rejected my coun- 
sel, and I therefore refused to contribute. I happened 
soon after to attend one of his sermons, in the course of 
which I perceived he intended to finish with a collection, 
and I silently resolved he should get nothing from me. I 
had in my pocket a handful of copper-money, three or four 
silver dollars, and five pistoles of gold. As he proceeded I 
began to soften, and concluded to give the copper ; another 
stroke of his oratory made ine ashamed of that, and deter- 
mined me to give the silver; and he finished so admirably 
that I emptied my pocket wholly into the collecter’s dish, 
gold and all.” (B. Q.) 

WHITEHAVEN, a large seaport and market town in 
the parish of St Bees and ward of Allerdale, on the west 
coast of the county of Cumberland. It is situated at the 
upper end of a small creek of the Irish Sea, and comprises 
a number of handsome straight wide streets, which intersect 
each other at right angles, and are well paved, and lighted 
with gas. The town has advanced to its present state of 
prosperity from being, in 1566, a small place, containing 
six fishermen’s huts. For this progress it is indebted to 
the family of Killigrew, and more particularly to their suc- 
cessors the Lowthers, who, having large estates around the 
town, and valuable possessions of coal underneath it, have 
liberally come forward, when opportunities occurred, to pro- 
mote its prosperity. There are three churches, and various 
places of worship belonging to dissenters. The institu- 
tions for educational purposes are numerous, and educate 
more than 1700 children. There are also an infirmary, 
a fever hospital, a dispensary, and a house of industry. 
The public buildings, including a theatre and news-room, 
are well adapted for the instruction and amusement of 
the inhabitants, as well as for the business of the port. 
Its harbour is spacious and commodious, having seven 
piers extending into the sea in different directions, and 
affording ample security to the shipping. ‘There is at- 
tached to the harbour a patent slip, erected at the expense 
of Lord Lonsdale. There are two light-houses at the en- 
trance of the harbour, and a third is situated on the pro- 
montory of St Bees’ Head, three miles to the south-west. 
The commerce of this port is very extensive ; the principal 
export articles being coal, iron and lead ore, grain, and 
lime. The chief manufactures are coarse linens, and articles 
connccted with the fitting out of vessels. The town con- 
tains iron and brass founderies, and breweries. The coal- 
works arc, next to those of Newcastle and Sunderland, 
the most important in the kingdom, and are the principal 
source of wealth to the town. There are five principal shafts 
or entrances to the mines, called Bearmouths, three on the 
north and two on the south side of the town. Thcy are 320 
yards in depth, and extend to a considerable distance under 
the sea; and such vast quantities have been excavated that 
the mines have the appearance of a subterrancan city. In 
1837 the quantity of coals shipped from this port amounted 
to 405,593 tons, and in 1838 to 389,188 tons, exclusive of 
the cinders and culm. The net amount of customs-duties, 
after deducting all expenses, paid into the treasury, was, in 
1837, L.95,895, and in 1838, L.97,300. There are upwards 
of 450 vessels belonging this port, engaged in the American, 
West Indian, Baltic, and coasting trade. Steam-vessels 
sail regularly to Liverpool, Carlisle, Dublin, the Isle of Man, 
Annan, Dumfries, Wigton, and Kirkcudbright. The town 
and port are governed by trustees appointed by the trading 
comniunity and Lord Lonsdale. Whitehaven rcturns a 
member to parliament. The population in 182] amounted 
to 12,438, and in 1831 to 11,393.. 
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WHITHAM, a market-town and parish of 
of Essex, which gives its name to the hundred 
is situated. It stands on a branch of the river B 
thirty-eight miles from London and seven from 
ford. It is a well-built town, and pleasantly sit 
being on the great road to Harwich and Ipswich, 
travelling through it. Whitham is said to have b 
nally built by King Alfred. It afterwards belono 
Knights Templars, who had a preceptory at Cress; 
miles distant. The church isa neat Gothic structur 
taining some ancient monuments. There is a good 
on Tuesday. The population amounted in 182] te 
and in 1831 to 2735. 7 

WHITHORN, a royal borough of Wigtonshir 
eleven miles south of Wigton, and two and a 
west of Wigton Bay. It consists chiefly of one stre 
north and south, and nearly half a mile in length. 
houses are not inelegant, though somewhat irregularly 
The only public buildings are the tewn-house and | 
parish church, and three dissenting chapels. The: 
devoid of manufactures, but maintains two branch 
The population in 1831 amounted to 1805. T 
Whithorn, a village containing 413 inhabitants, abou 
miles to the south-east, is the port of the borough, 
nicipal government is vested in a provost, two 
fifteen councillors; and Whithorn unites with 
Wigton, and New Galloway in sending a represe 
the House of Commons. Registered voters in 184 
Municipal revenue about L.100. 

Whithorn is celebrated for its antiquity, and is co 
in the annals of the church. Its original name» 
dida Casa, White Cottage, from the circumstan 
in the beginning of the fifth century, a church wa 
ed there, of white stone, supposed to be the first | 
land built of such solid materials. The founder of 
St Ninian, a native of the place, who died and w 
there in 432. His memory was held in such y 
that many places both in England and Scotlar 
called after his name, and pilgrimages were ma 
shrine for centuries previously to the Reformat 
such superstitious practices were prohibited by act 
liament. The kings of Scotland not only visited ¢ 
themselves, but encouraged others to do so, and gra 
tection to all strangers coming from England, I 
the Isle of Man on pilgrimage to Whithorn. J 
performed the pilgrimage several times; once 0 
consequence of the dangcrous illness of his que 
birth of their eldest son; and on her recovery, ¥ 
attributed to the miraculous influence of the saint 
band and she, in testimony of their gratitude, perfo 
same journcy in circumstances of great pomp and 
cence. James V, was the last royal personage t 
visit to St Ninian’s shrine. Candida Casa continued t 
1689 the seat of the bishop of Galloway, who, previo 
the erection of Edinburgh into a bishopric in 163 
above all the other Scotish bishops, and immedia 
the archbishops of St Andrews and Glasgow. A 
middle of the twelfth century, a monastery was fi 
Whithorn by Fergus, Lord of Galloway, for mon 
Premonstratensian order. The most eminent pe 
nected with this monastery were James Beaton, a 
archbishop of St Andrews and lord chancellor of S¢ 
and Gavin Dunbar, afterwards successively tutor 
V., archbishop of Glasgow, and chancellor of the 
Of the cathedral and monastic buildings scarcel 
mains can be traced, except a few arches, particularly 
beautiful one of the Saxon order, and several vaults 

WHITSTABLE, a town of the county of Ke 
hundred of the same name, and in the lathe of S$ 7 
tine, sixty miles from London. It is the chiet po 
whence the trade of Canterbury is conducted, bei 
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4 from that city. The chief articles conveyed by it to 
yon are corn and hops, and the produce of an oyster- 
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died six months before the birth of this son, who had also Whytt. 
the misfortune to be deprived of his mother before he had —~—— 


1 y hear to it. It has a large parish church. The po- 
‘ion amounted in 1801 to 1205, in 1811 to 1249, in 
i to 1611, and 1831 to 1926. 
HITSUN Farrutnes, otherwise called Smoke-far- 
s, or Quadrantes Pentecostales, a composition for of- 
is which were anciently made in Whitsun-week, by 
h man in England who occupied a house with a chim- 
to the cathedral church of the diocese in which he 


HITsUN IsLAND, in the South Pacific Ocean, disco- 
#1 by Captain Wallis in 1767, about four miles long 
three wide. Long. 137. 56. W. Lat. 19. 26. S. 
HITSUNDAY, a solemn festival of the Christian 
h, observed on the fiftieth day after Easter, in me- 
W of the descent of the Holy Ghost upon the apostles 
te visible appearance of fiery cloven tongues, and of 
# miraculons powers which were then conferred upon 
. Itis called Whitsunday, or White Sunday, because 
ibeing one of the stated times for baptism in the ancient 
ch, those who were baptized put on whitc garments, as 
is of that spiritual purity which they received in baptism. 
dhe descent of the Holy Ghost upon the apostles happened 
1 the day which the Jews called Pentecost, this festival 
#ned the name of Pentecost among the Christians. 
HITSUNDAY CaPE, on the south side of the island of 
diak, in the North Pacific Ocean. Long. 208. 4. E. 
58. 14. N. 
Vairsunpay Istanp, or Pentecost, one of the New He- 
des, in the South Pacific Ocean, about thirty miles long 
fight broad. Long. 168. 20. E. Lat. 15. 44. S. 
VHITsuNDAY’s PassaGe, a strait so called by Captain 
ik, from the day on which he sailed through it in 1770, 
een Cumberland Island and the coast of New Holland. 
HITSUNTIDE Bay, the passage whicli separates 
tislands of Kodiak and St Hermogencs, which lie about 
y miles from the entrance of Cook’s Inlet, in the North 
fic Ocean. It was so called by Cook, who was not aware 
the land was here divided into two islands, and what he 
bosed to be a bay was the strait by which they were 


rated. 
WHITTLESEY, a town of the county of Cambridge, 
ine isle of Ely. It stands on the great Bedford Level, 
gnty-six miles from London and twenty-six from Cam- 
ge. It contains two parishes, St Andrew’s and St 
fy’s, each with achurch. It stands on a rich but insalu- 
jus district; and near to it is the Mere, or lake of its 
he, formed by a branch of the river Nen, and numerous 
sfrom the fens in Huntingdonshire. It is between 
and six miles in length, and from two to three in 
ndth, and abounds in excellent fish. The population 
unted in 1821 to 5276, and in 1831 to 6019. 
WWHYE, a town of Hindustan, province of Bejapoor, si- 
ed near the source of the river Krishna, and one of the 
es of Hindu pilgrimage. It now belongs,to the Bri- 
| Long. 74. 5. EK. Lat. 18. 0. N. 
WHYMEA Bay, on the north coast of the island of 
Jahoo. It was here that Mr Hergest, commander, Mr 
bch, astronomer, and a seaman of the Daedalus, going 
/ with stores for Captain Vancouver, was seized by some 
the inhabitants and killed in 1792. Long. 202. 51. E. 
21. 38. N. 
P HYMEA Roap, on the south west-coast of the island of 
owai. 
WHYTATAKEE, an island in the South Pacific Ocean, 
overed by Captain Bligh of the Bounty. Long. 159. 
W. Lat. 18. 52. S. , 
HYTT, Rosert, an eminent physician, born at Edin- 
"gh on the 6th September 1714, was the son of Robert 
nytt, Esq. of Bennochy, advocate. ‘This gentleman 
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attained the seventh year of his age. After receiving the 
first rudiments of school-education, he was sent to the uni- 
WORsity of St Andrews ; and after the usual course of in- 
struction there, in classical, philosophical, and mathematical 
learning, he came to Edinburgh, where he entered upon the 
study of medicine under those eminent medical teachers 
Monro, Rutherford, St Clair, Plummer, Altson, and Innes. 
After learning what was to be acquired at this university, 
in the prosecution of his studies he visited foreign coun- 
trics ; and after attending the most cminent teachers at 
London, Paris, and Leyden, he took the degree of doctor 
of physic at Reims in 1736, being then in the twenty-se- 
cond year of his age. Upon his return to his native coun- 
try, he had the same degree conferred upon him by the uni- 
versity of St Andrews, where he had before taken, with ap- 
plause, the degree of master of arts. 

Not long afterwards, in the year 1737, he was admitted a 
licentiate by the Royal College of Physicians of Edinburgh ; 
and the year following he was raised to the rank of a fel- 
low. From the time of his admission as a licentiate, he 
entered upon the practice of physic at Edinburgh; and 
the reputation which he acquired for medical learning, 
pointed him out as a fit successor in the first vacant chair 
in the university. Accordingly, when Dr St Clair resigned 
his academical appointments, Dr Whytt was elected his suc- 
cessor on the 20th of June 1746, and began his first course 
of the institutions of medicine at the commencement of the 
next winter session. In 1752, he was elccted a fellow of 
the Royal Society of London; in 1761, he was appointed 
first physician to the king in Scotland; and in 1764, he was 
chosen president of the Royal College of Physicians at Edin- 
burgh. 

But the fame which Dr Whytt acquired as a practitioner 
and teacher of medicine, was not a little increased by the 
information whieh he communicated to the medical world 
in different publications. His celebrity as an author was 
still more extensive than his reputation as a professor. His 
first publication, “ An Essay on the Vital and other In- 
voluntary Motions of Animals,” although it had been begun 
soon after he had finished his course of medical educa- 
tion, did not come from the press till 1751, an interval of 
fifteen years from the time when he had finished his aca- 
demical course, and taken his doctor’s degree ; but the 
delay of this publication was fully compensated by the mat- 
ter which it contained, and the improved form under which 
it appeared. The next subject which employed the pen 
of Dr Whytt was one of a nature more immediately prac- 
tical. His “ Essay on the Virtues of Lime-Water and 
Soap in the Cure of the Stone” first made its appearance in 
a separate volume in 1752. His third work, entitled “ Phy- 
siological Essays,” was first published in the year 1755. 
This treatise consisted of two parts: Ist, “ An Inquiry into 
the Causes which promote the Circulation of the Flnids in 
the very small Vessels of Animals ;” and 2dly, “ Observa- 
tions on the Sensibility and Irritability of the Parts of Men 
and other Animals, occasioned by Dr Haller’s treatise on 
that subject.” The former of these may be considered as 
an extension and farther illustration of the sentiments 
which he had already delivered in his Essay on the Vital 
Motions, while the latter was on a subject of a contro- 
versial nature. In both he displayed that acuteness of 
intellect and strength of judgment which appeared in his 
former writings. 

From the time when his Physiological Essays were pub- 
lished, several years were probably employed by the an- 
thor in preparing for the press a larger and perhaps a 
more important work than any yet mentioned, his “ Obser- 
vations on the Nature, Causes, and Cure of those Disorders 
which are commonly called nervous, hypochondriac, and 
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The elaborate and useful work was published 
in the year 1764. The last of Dr Whytt’s writings is en- 
titled “ Observations on the Drepsy in the Brain.” This 
treatise did not appear till two years after his death, when 
all his other works were collected and published in one 
quarto volume, under the direction of his son and of his in- 
timate friend the late Sir John Pringle. Besides these five 
works, he wrote many papers, which appeared in differ- 
ent publications; particularly in the Philosophical Trans- 
actions, the Medical Essays, the Medical Observations, and 
the Physical and Literary Essays. 

At an early period of life, scon after he had settled as a 
medical practitioner in Edinburgh, he entered into the 
married state. His first wife was Miss Robertson, sister to 
General Robertson, governor of New York. By her he 
had two children, both of whom died in early infancy, and 
their mother did not leng survive them. <A few years after 
the death of his first wife, he married Miss Balfour, sister 
to James Balfour, Esq. of Pilrig. By her he had fourteen 
chilcren, six of whom only survived him, three sons and three 
daughters. But his course of happiness was terminated by 
the death of his wife, which happened in the year 1764; and 
it is not improbable that this cvent had some share in hasten- 
ing his own death, for in the beginning of the year 1765 
his health was so far impaired that he became incapable of 
his former exertions. A tedious complication of chronical 
ailments at length terminated his life, on the 15th of April 
1766, in the fifty-second ycar of his age. 

WIASMA, a circle of the Russian government of Smo- 
lensko, extending in north latitude from 54° 55’ to 55° 30/, 
and in east longitude from 33° 15! to 34° 25’. It is a poor 
district, in which are the sources of the river Dnieper. The 
capital is the city of the same name, on the river Wiasma. 
Like most old Russian cities, it is: surrounded with weak 
walls. It was burnt by the French in 1812, but has been 
rebuilt, and is now stated to contain 2000 houses, mostly 
of wood, with 12,000 inhabitants, who carry on an extensive 
trade by the river with St Petersburg, chiefly in corn. It 
is 489 miles from St Petersburg. Long. 33. 5. E. Lat. 55. 
6. N. 

WIBURG, a circle of the Russian province of Finland, 
extending in north latitude from 60° 10’ to 61° 1, and in 
east longitude from 28° 1’ to 30° 17’, and containing 3740 
square miles, with 51,840 inhabitants. It is bounded on 
the north-west by Wilmanstrand, on the north by Kekholm, 
on the north-east by Ladoga, on the east by St Petersburg, 
on the south by the Bay of Finland, and on the west by 
Fredrisham. [t is an undulatory district, with many mo- 
rasses, extensive wocds, and sandy wastes, which with much 
labour scarcely yield sufficient food for its scanty popu- 
lation. The principal river is the Sestra, which is the boun- 
dary towards St Petersburg. The chief town, of the same 
name, ninety-eight miles from St Petersburg, is in a bay in 
the Gulfof Finland. It centains 800 houses, with 3640 in- 
habitants. It has a small harbour, from whence is exported 
pitch, tar, tallow, flax, hemp, iron, and some deals, and 
where salt, coffee, and wine, are imported. Long. 28. 40. 
E. Lat. 60, 42. N. 

WICK, a royal borough, situate on the bay of the same 
name, in the county of Caithness. It is distant frem Inver- 
ness by Beauly and Tain 1374 miles. Wick is a town of 
considerable antiquity, and was erected into a royal borough 
in 1589. It stands in a low situation, and its streets are 
irregularly built and crowded together. Fever of a typhoid 
type is seldom absent, arising from the filthy state of the 
streets, shores, and houses, the putrescent effluvia which 
steam from the fish offals, and the over-crowded state of 
the houses, more particularly during the fishing scason. 
The river Wick, which passes through the town, and divides 
it from Pultencytown, tends in some degree to keep it clean. 
Contiguous to Wick are Louisburgh and Pulteneytown, 


. Elizabeth, after whose death the district was 
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which are both included in the parliamentary b 
latter was commenced under the auspices o 
Fishery Society ; and being built on higher 270 
planned, is a regular and handsome addition to 
town. It is indeed three times larger, and in it 
dwelling-houses of the better class of inhabitant 
public buildings are in good order, and well ; 
the purposes for which they were erected. 
of the borough is about L.75 a year, and its 
nearly the same. It is governed by a provost, 
a treasurcr, a dean of guild, and seven counc 
Cromarty, Dingwall, Dornoch, Tain, and Kirk 
turns a member to parliament. The trade of W. 
in the herrings, which are here cured and expo 
live-stock and grain trade are also carried on to 
able extent; and, from the number of people assem 
from various quarters during the fishing season, an | 
ed trade is then maintained for supplying their want 
average number of boats employed in this fishery 
ten years is about 900, and the average annual 
fish taken for the last twenty years is 88,500 
within a recent period the number of both has d 
In 1829 the number of boats cmployed was 95 
employed in all the branches, 11,780. In 1840 
of boats employed was 765; persons 7882; 
ed, 63,495, of which were exported 55,711. Fi 
account of the fisheries, see the article under that 
this work. In 1810 harbour was completed for 
but, from the increase of the trade and herri 
was found inadequate, and another having been 
was completed in 1831, at an expense of L.40,0 
fortunately it is exposed to the swell of the sea. 
parish church, there are places of worship for th 
Independents, Roman Catholics, and other five 
bodies. There are several rope-works, a distille 
ery, an iron-foundery, a gas-work, a ship-buildin 
various boat-building yards, in Wick and P 
In the year 1840 the number of vessels belo: 
port was twenty-one, with a registered tonnage 
The custom-duty collected in 1837 amounted to 
in 1838 to L.1034. In 1831 the stationary po 
the parish amounted to 9850; but during the fis, 
it is increased by an influx of about 10,000 strat 
WICKET, a small door in the gate of a fort 
&c. or a hole in a door through which to view 
without. 
WICKLIFFE, Joux. See Wycuirre. 
WICKLOW, a maritime county in the 
Leinster, in Ircland, is bounded on the north 
county, on the east by St George’s Channel, on 
by Wexford, and on the west by Carlow, a det 
tion of Dublin, and Kildare. It lies between 52°4t 
53° 14’ north latitude, and 5° 57’ and 6° 46’ west la 
extending forty miles in its greatest length from 
south, and thirty-three in its greatest breadth 
west, and gomprehending an area of 78i squ: 
500,178 acres, of which 405,039 arc cultivated la 
uncultivated mountain or bog, and 1039 cove 
ter. Itranks as the eighteenth county in superfi 
and the seventeenth in that of cultivated land. 
According to Ptolemy the geographer, the northe 
of the county was the residence of the tribe of 
and the southern that of the Menapii. It was 
occupied by the Irish septs of the Byrnes and 
who, thongh the district was claimed by the Englis 
their settlement, as part of the county of Dublin, 
ed theiz independence, and carried on an almost 
war against the new settlers, until the end of th 


ground by her successor James I. in 1605, a 
under the jurisdiction of English magistrates. 


4ts adhered to the royal cause during the war of 1641, 
4 the arrival of Cromwell, to whose superior force they 
iitted without opposition. No other occurrences of 
;xical importance took place until the year 1798, when 
wal bands of insurgents sought refuge in the mountainous 
gesses here, after the dispersion of their main body in 
ord, and continued to harass the neighbouring coun- 
guntil tranquillity was restored, partly by making terms 
their leaders, and partly by cutting roads and establish- 
jailitary posts through the interior of the country, which 
nen had been nearly impassable. 
e county forms one of the four great mountain croups 
land. The land rises from the valley of the Liffey 
@Dublin Bay on the north, by successive ridges, in- 
ying in height, and occasionally intersected by deep 
, to the miiddle of the county, whence it again subsides 
je borders of Wexferd and Carlow. The direction of 
d ange is from north-east at Bray, to south-west, the 
ral part of the line being usually the most elevated, 
athe surface declining to the sca on the east, and the 
yj country of Kildare and Carlow on the west. Lugna- 
p, to the east of Baltinglas, is the most elevated point 
le range: its summit is 3039 feet above the sea-level. 
ihe north, on the verge of Dublin county, are the But- 
Mountain, 1459, Kippure, 2473, and the Three-rock 
ntain, 1763 feet high; more southerly, Djouce, 2284 
j and Sugar-loaf, 1126. In the centre are Thonalagee, 
; Comaderry, 2296; Lugduff, 2148; Knockreagh, 
; and Croghan, 2175. The glens form very striking 
picturesque features of this romantic district, being 
narrow, and several of them dcnscly covered with 
1. Ihe most celebrated are the Dargle, near the 
ty of Dublin; Glencullen, Glencree, the Glen of the 
ms, the Devil’s Gien, Glenmalur, the Glen of Imail, 
tthe Vale of Ovoca. The rivers are few and small, all 
mg their sources in the central group. ‘The Liffey, 
th rises in Djouce Mountain, and after a circuitous 
se through Kildare, discharging itself into Dublin Bay, 
mown chiefly as having the metropolitan city on its 
s. The Slaney, which rises near Glendalough, is not 
gable until it has traversed the greater part of Wex- 
county. The Ovoca is formed by the junction cf 
JAwenmore and Awenbeg at the meeting of the waters 
Me romantic Vale of Ovoca. It is afterwards joined by 
aragh or Aghrim from the west, and cmpties itself 
| St George’s Channel at Arklow. The Vartrey, a small 
m, falls into the sea north of Wicklow Head. Numerous 
s liein the valleys between the central mountain-ridges. 
ly are small, but generally surrounded by very_pic- 
tsque scenery. The most remarkable are Longi Bray, 
Wlencree, near the borders of Dublin; Lough Dan, Lough 
» Luggelagh, and the lakes of Glendalough. ‘The last 
1 an object of peculiar interest, from their romantic si- 
ion, the remains of ancient ecclesiastical structures in 
neighbourhood, and the popular legends connected 
them. The coast presents a succession of fine pros- 
HS, but is niuch dreaded by mariners, in consequence of 
kand-banks that skirt it. These are, the Kish Bank, each 
emity of which is marked by a floating light; Bray 
Wk, the Codling, South Ridge, Wicklow, and Arklow 
ks. The southern extremity of the last named is also 
ved by a floating light. The only harbours in this line 
joast are those of Wicklow and Arklow, both fit only for 
Wil vessels. The projecting point of Wicklow Head is 
ed by two fixed lights. A few creeks afford shelter 
shing-craft. Herrings and round fish are taken off 
klow Bank, where also oysters and lobsters are caught ; 
the business is carried on with so little spirit, owing, it 
aid, to the want of capital, that fish is brought from 
in for sale. The state of the fisheries in 1936 was 
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No. Tonnage. 
Decked vessels.......... Ores cies 1k Tal, eee eee 


Haliadecked.ditto..0.158,........1495.....,..) 858 
Open sail-boats......... Dil ev sesccs — “athe st come 
Rowashontss.ic.cuee-.s..cehtie. ... Pee eke. 


rn 


Total of fishermen............1298 


The western side of the county presents one of the great 
granite formations of Ireland, extending from Kingstown 
Harbour to the south-western extremity of the county. 
Each side is bordered by a range of clay-slate rock, passing 
into greenstone or a greenstone-slate. The rest of the 
county consists of clay-slate, graywacke, and graywacke-slate, 
interspersed in various places with small patches of granite, 
quartz-rock, and greenstene-trap protrusions, with whin- 
dykes. The eastern side of the granitic range abounds 
with metalliferous veins, while the western is totally desti- 
tute of them. Lead has been raised near Lough Dan, at 
Luganure in Comaderry Mountain, at Glendalough, and at 
Ballyfinshogue; copper at Ballymurtagh and clsewhere. 
The annual produce of the lead-mines now in operation is 
estimated at 2500 tens, valued at 1..88,000; and of copper 
and lead in other mines at 12,500 tons, value 1.35,000. 
The granite supplies inexhaustible quantities of stone for 
building and flagging. Slates for roofing are procured at 
Dunganstown and Carnew. The climate, though moist, is 
healthy ; the lower lands near the sea produce the arbutus, 
myrtle, and laurestinus, which flourish in the open air, sel- 
dom requiring artificial protection during winter. The 
character of the soil is very various; near the sea, and 
along the banks of the larger rivers, it is rich, abounding 
with limestone, limestone-gravel, and marl. The moun- 
tainous tracts have generally a deep thick covering of heath 
and turf, based upon disintegrated granite. This part con- 
tains large tracts of bog. Along the’verge of Dublin 
boundary, a substratum, lying within a few inches of the 
surface, forms a crust impenetrable to water, thus render- 
ing the upper soil wholly unprofitable until this layer be 
broken up with the axe, for it resists the action of the spade 
or plough; after which, when blended with the subjacent 
clays, it forms a productive soil. Much of the natural tim- 
ber with which the county was at a former period nearly 
covered, is still preserved, forming an important feature in 
the landscape; and young plantations are yearly rising 
around the mansions and villas with which this district, the 
chosen pleasure-ground of Ireland, is thickly studded. 

The progress of the population, as far as it can be ascer- 
tained from authorities worthy of notice, is as follows: . 


Year Authority. No. of Inhabitants. 
L760... ...<s0IG DubeO.. «25 oss:0.. onsen ese 
PTSD... « 0s de MCAWIOBE es woccelaciesecas sesh 


1812.........Parliamentary census.....83,109 
WO21 ..s.055 otUOte ets csasncesces +s ernie 
LGB ce sevgl MNO ss scloes >< seaactecencces teem 


The latest of these returns gives an average of one in- 
habitant to every four acres. ‘Lhe return of the Commis- 
sioners of Public Instruction in 1834, which, being arran- 
ged according to dioceses instead of counties, cannot be 
deemed strictly accurate, gives a gross population of 
118,661, of whom 25,005 were members of the established 
church, 322 Protestant dissenters, and 93,334 Roman Ca- 


tholics. The number of children receiving instruction in 
the public schools at the-under-named periods was, 
Males. Females. Penh m" Total. 
1621... PIO 3... HRs woe =) .ossenseerOe 
1824-6...... MIT voces oo OMe... ROO ease 119335 
US96-7....9hlOl .oesceee LOW, -: state saetGs 


TSO 728.1 Rees. ccs. 08t Oe eee 
1838=9,.....1549.......I8S] eee. me 
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The,number of the children of each religious denomina- 


——\~—” tion, as stated in the return of 1824-6, being the only one in 


which this point is noticed, was, members of the establish- 
ed church, 3666 ; dissenters, 31 ; Roman Catholics, 7270; 
besides 366 whose religion could not be ascertained. The 
number of schools, according to the same return, was 258, 
of which forty-four, having 3526 pupils, were supported by 


grants of public money; thirty-eight, with 1619 pupils, by 


voluntary subscriptions ; and 176, with 6188 pupils, wholly 
by the fees paid by the pupils. 

The county is divided into the seven baronies of Arklow, 
Ballinacor, Newcastle, Rathdrum, Shillelagh, Upper and 
Lower Talbotstown. These are subdivided into fifty-eight 
parishes, of which forty-nine are in the diocese of Dublin, 
two in Ferns, and seven in Leighlin. The diocese of Glen- 
dalough, which anciently comprehended the greater part of 
the county, having been united to that of Dublin in 1497, 
has been so intimately amalgamated with it that their re- 
spective boundaries cannot now be ascertained. The 
county returned ten members to the Irish parliament, two 
for the county at large, and two each for the boroughs of 
Baltinglas, Blessington, Carysfort, and Wicklow. All the 
boroughs were disfranchised at the time of the Union, and 
those of Wicklow and Baltinglas are the only two to which 
corporate privileges are to be granted under the municipal 
corporation act. ‘The number of electors was, in 


Year. No. Year. No. Year. No. 


ISSly..ce LOLS 1834......1670 TOS Ke. 6... L672 
1832...... O95 1835......1670 1838......1679 
1833......1566 E290 icin en [BHO 1839......1380 


The number of electors is to that of the inhabitants as 
one to eighty-eight, and to that of the heads of families 
as one to fifteen. The county is in the Leinster circuit. 
The assizes are held in the town of Wicklow, where the 
county court-house, prison, and infirmary, are built. Ge- 
neral sessions of the peace are also held there and at Bal- 
tinglas. The local magistracy consists of a lieutenant, 
sixteen deputy-lieutenants, fifty-nine other unsalaried nia- 
gistrates, and a stipendiary. Under these is a constabulary 
force, consisting of a county inspector, five sub-inspectors, 
six head constables, and 199 constables and sub-constables. 
There is a second infirmary at Baltinglas, and four fever- 
hospitals, with a number of dispensaries in different parts. 
Lunatics are sent to the district asylum in Dublin, into 
which twenty-two cases from this county are admissible ; 
but several patients are still kept in the connty prison. 
Baltinglas, Rathdrum, and Shillelagh, have been fixed on 
as sites for workhouses for unions under the poor-law act. 

The rich low lands near the sea, and along the banks of 
the Slaney and Ovoca, are under tillage, all the operations 
of which are carried on according to the most approved 
systems. Much of the mountain district is adapted for 
pasturage, particularly for feeding a small breed of sheep, 
whose meat is much prized in the Dublin market. The 
mountain of Lugnaquilla has a fine sheep-walk on its summit. 
Lime and marl are the chief manures: the former is brought 
by sea from Howth to the districts near the coast; it is 
also drawn in large quantities from Carlow to the inland 
parts. Butter is made in large quantities in the dairies, 
which are generally attached to the farm-houses. The 
fences in the most highly improved districts are of white 
thorn ; in other parts earthen mounds, and in the rocky 
mountainous heights dry stone-walls 

The manufacture of flannels was here carried on exten- 
sively, and a market-house for their sale was erected at 
Rathdrum ; but it has declined greatly, and the woollen 
manufacture is now nearly confined to the fabrication of 
friezes and cvarse cloths for home-consumption. Some 
coarse linen is also wrought for the same purpose. But 
the county owes its wealth wholly to its agriculture. Most 


of the produce is sent to Dublin; but some 
from Wicklow and Arklow, and the quantities 
increasing. The annual average of the exports an 
through these places is estimated as follows: 


Exports. Imports 
Tons. L. Tons. 
Wicklow......16,000...... 85,000......8,000..... 
Arklow......: --»--900........8,500......20ee 


ne 


Potales.:. eescee 16,900 easeee 93,500.....12,000...... 


This is the only county in Ireland in which th 
banking establishment, either private or joint-s 
is the most thriving in proportion to its populati 
tent of productive land. ‘There are loan-socie 
places: the sums in the hands of borrowers at 


1839 amounted to L.9315, the number of borrow sd 


ing the same year to 9100. 


Though the high state of prosperity this county di 


is mainly attributable to the well-directed eff 
cultural industry, yet some portion of it must b 
arise from the number of men of landed property 
extraordinary beauty of the country has induced 
it their chosen place of residence, thus heighten: 
tural advantages of scenery by the adventitious | 
of splendid mansions and villas, surrounded by 
laid ont in the most refined style. Two main 
conduct the stranger through it. The one ont 
side, and mostly near the sea-coast, presents a 


interrupted succession of splendid prospects, throu 


highly cultivated country. Proceeding from tl 
Dublin, through the Scalp, the lands of Powers 
Dargle, the Glen of the Downs, Delgany, the 
Luggelagh, Glendalough, and the Vale of Ovoe 
the eye finds nothing to rest upon bnt scenes ( 
beauty. The other main road, along the w 
chiefly through the rich valley of the Slaney, pre 
milar suecession of scenery of a less romantic 
Even the intermediate space, though wholly cot 
mountain tracts little capable of high cultivati 
several wild landscapes of combined cliff and glen 
an easy access is found through the military 
noticed. 


The peasantry, notwithstanding the proximity of th 
tropolis, resembles that of the more remote agrit 


districts in habits, dwellings, and mode of life; th 
article of food being the potato, and the fuel tu 
coal imported from England is in general use a 
wealthier classes, especially near the sea. 

There are several eromlechs still existing, and ma 
Ruins of monastic buildings are to be seen at 
Wicklow, Rathdrum, and Glendalough or “ the € 
Two Lakes,” where there is a pillar-tower, andt 
of several places of religious worship, one of th 
the cathedral of the ancient diocese, from wh 
acquired the name of “ the Seven Churches.” I 
the site of acity, the metropolis of the sept of the 
and is now a place of great resort for visitors, fro 
turesque scenery. Several castles were built in t 
by the English, the sites of most of which can stil 
certained by what is left of their structnres. 

Wicklow, the assize-town, is built on an el 
projecting into the sea near the mouth of the 
was originally the site of a castle erected by M 
gerald, and was long maintained as a post of 
under the superintendence of a constable. Th 
small and irregularly built, owing most of its 
the assizes and sessions. It was a borough by 
tion, but its corporate rights were confirmed 
of James I., granted in 1613, to be enjoyed und 
reeve, burgesses, and freemen, who had a mg 
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yon from barbour-dues, and of pasturage on the com- yards, and their summits with rich forests. The corn grown Wiesbaden 
[he corporate landed property is about 300 acres. is much more than sufficient for its own population 5 I 
portreeve held a weekly a for the beCOvVeny of debts WIESBADEN, a city of the duchy of Nassau, a now its Wight, 
Y> amount of five marks. “By the municipal corporation capital, where the states assemble, and in which the chief 
ne old corporation has becn dissolved, and, under cer- courts of justice are held. It is an open place, having onl 
ponditions, power is to be given to create a new one, the ruins of walls at the ancient parts of it. Tag os _ 
« the portreeve, free burgesses, and commonalty of is an elegant mass of buildings, both for private residences 
pwn of Wicklow.” ‘There is a Saturday market, and ‘and public purposes. The old city is ill built. Both toze- 
jairs annually. Races are held every year atthe Mur- ther contain 8970 inhabitants, who are neiealen residents ; 
a border of dry sandy land, extending for several but in the summer months the number of temporary Siliens 
along the sea-shore to the north of the town, forming. is greater than the permanent population. They are chiefly 
insula, which encloses a long narrow basin, in which attracted by the reputation of the warm baths, but many also 
qs drawing less than eight feet of water can enter at by the pleasures and accommodations attainable in a more 
x tides. The population in 1821 amounted to 2146, favourable degree than at any of the other German watering- 
1 1831 to 2472. The population of the other towns places. The assembly-rooms and the hotels are striking 
ig each upwards of 1000 inhabitants was, in 1831, as objects. There is a Catholic, a Lutheran, and a Calvinist 
Ws: Bray, 3656 ; Arklow, 4383 ; Baltinglas, 1699; and church, anda ducal palace. The adjacent country is often 
drum, 1054. . (¢.P.)° picturesque, and, from the good state of the roads, the excur- 
(ICKWAR, a small markct town of the county of Glou- sions are agreeable. The town contains a variety of manu- 
r, seventeen miles from Bristol and 111 from London. factures of what may be called fancy articles and luxuries, 
in the hundred of Grumbald’s Ash, and was formerly a and, on the whole, has many attractions. 
4 of more importance than it is at present. There is a WIGAN, a large town of the county of Lancaster, in 
pus church with a lofty tower, and a grammar-school the hundred of West Derby, 200 miles from London. It 
Wed by a native of the name of Hosea. It hasa market stands on the small river Douglas; is a corporation under 
ednesday. The population amounted in 1821 to 919, a mayor, ten aldermen, and thirty councillors; and returns 
1831 to 972. two members to the House of Commons. Being an ancient 
IDDIN, a city of Turkey in Europe, the capital of the town, some parts of it are ill built; but of late years, from 
jnce of the same name. It stands on the river Danube, the extension of its trade, great improvements as well as 
s one of the strongest fortifications of the empire. In additions have been made. The cliurch is a stately edifice, 
jver opposite to it is an island, also covered with strong with a tower containing eight bells; and there are chapels 
iry works. It is the seat of a Greek bishop, has nume-_ of ease and several dissenting places of worship. The living 
jmosques, and, it is said, 25,000 inhabitants, who carry of the parish is one of the most valuable in the kingdom, and 
sheries on the Danube, and considerable trade with the incumbent is lord of the manor. Wigan has been long 
tneighbours in the Austrian territories. celebrated for its manufactures, which formerly consisted 
ELICZKA, acity of the Austrian kingdom of Gallicia, of checks and other linens, but of late the cotton trade has 
scircle of Bochnia. It is distant from the independent been extended to it, and is flourishing. There is a well- 
lf Kracow about seven milcs. It contains 360 houses, attended market on Friday. The population amounted in 
13700 inhabitants, who are chiefly cmployed or con- 1921 to 17,716, and in 1831 to 20,774 within the town; 
bd with the celebrated rock-salt mines which exist at but the whole parish, which comprehends thirtcen town- 
slace, and which have been extensively worked for many ships and chapelries, in 1831 contained 44,780 inhabitants. 
The mine is in a vast mountain, and the extent of WIGHT, Istz or. This island, on the southern coast 
alt is not ascertained. On the top of the mountain is of England, in the British channel, is for most purposes a 
ift, and at the bottom an arched passage, both of which portion of the county of Southampton, or Hampshire. it is 
through numerous arched galleries, formed by removing separated from it by a channel varying in breadth from two 
sof salt. In the mine is an excavated lofty chapel, in to six miles. In this channel, though it contains no har- « 
h mass is celebrated, and an extensive saloon, with other bour of importance, there are many places of perfect security, 
ments, all cut out of the solid mass of salt. The mine where ships may ride at anchor. ‘The best of these is Spit- 
ite dry, but within it is a clear subterranean lake, with head, the great rendezvous of the British fleet in time of 
ht upon it. Though, ever since the year 1276, the salt war; but in most other parts the ground is good, and the 
becn drawn forth in copious quantities, there is abun- vessels are well sheltered from storms. The entrance to 
e to be taken away without any additional labour. It this arm of the sea from the west is by the Needles, some 
hes to the government, which derives a revenue from lofty rocks, five in number ; but two of them are nearly cover- 
{!he cxpense of hewing it with the pick-axe, and of edathigh water. These obtained their naine from one which 
ing it out of the mine, is calculated to be from !2s. to rose to the height of 120 feet, resembling that implement of 
iper ton, and the price at which it is sold is about 20s., industry. It was undermined by the waves, and at pote 
\leaving a profit to the government. The demand is in 1764, fell down with a concussion that was felt at t e 
ined on the side of Prussia, because the English salt distance of many miles. The group has now an —- 
bs in competition with it. It is however extensively appearance, especially when the agitated sea icin. = il 
jin the crude state in the Russian and Polish provinces, sides. The passage between them is generally free from 


be it is dissolved, and refined for domestic use. ‘That danger. a . - 
lin the Austrian ‘tae is refined at Wieliczka. This The island is divided into two hundreds, indicated by the 


881 


5 omen sncipal riv 3 Jest Medina. East 
i-salt is mostly of a gray colour, but some of it is of a principal river, and called East and West ie 
ish hue: Ft kinds a: very hard and very dry. Medina comprehends fourteen parishes, and West Medina 


: : ; “ The w ; 105,000 acres 
IESBADEN, one of the provinces into which the sixteen. The w hole land is calculated to be 105, eROF. 
ly of Nassau in Germany i divided. It is on the of which 75,000 are under the plough, 20,000 are devoted 


. : : . , Vi 
ie, and is bounded by other provinces of the duchy on to pasture, and the remainder is either waste - W ct or 
y part except the south-east, where it touches Hesse- the sites of towns or villages, or occupied by.nae ° a nf —_ 
nstadt. It comprehends one city, two market-towns, It is said to have been formerly covered with woods, but to 


3 ; i denuded by its vicinity to 
ve villages, 2272 houses, and 18,922 inhabitants. A. have been in a grcat measure nis 
1 is hilly, but much of it a rich level country. The Portsmouth, and the great demand of that naval arsenal for 


8 of the hills are covered with highly productive vine- timber. - 
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The face of the country may be rather deseribed as undu- 
lating than as hilly, though there is a range of hills, or rather 
downs, running from east to west through the island, with 
a few points of considerable elevation. There is a great 
variety of rural scenery, adorned with a great diversity of 
foliage; and though there are few or no woods, yet, as the 
fields are enelosed within hedge-rows, among whieh fine 
trees, and especially stately elms, grow most luxuriantly, 
these, added to the beauty of the verdant fields, present to 
the eye of the traveller a succession of most pleasing pros- 
peets. The two sides of the island present each a peculiar 
character. The northern side is marked by every thing that 
is rich, lovely, and pieturesque ; the southern, or the part 
called the Back of the Island, abounds in bold wild rocks, 
precipitous projections, ravines, fearful chasms, and other 
features of the imposing, and a few even of the sublime. 
In some parts these opposite characters are greatly mingled. 
There is a peeuliar seenery on the south side of the island, 
which is so striking to all strangers as to require a special 
notiee. It is a continued sinking of a traet of land, about 
seven miles in length, and from a half to a quarter of a 
mile in breadth. ‘This singular district eonsists of a series 
of terraces, formed by fragments of rocks, chalk, and sand- 
stone, whieh have been detaehed from the cliffs and hills 
above, and deposited upon a substratum of white marl. 
This whole undercliff, for such is its eommon name, is com- 
pletely sheltered from the north, north-west, and west winds, 
by the range of lofty downs or hills of ehalk or sandstone 
whieh rise boldly from the upper termination of these ter- 
races, on elevations varying from four to six and seven hun- 
dred feet in height. The two extremities of the range are 
indeed higher, as St Bonifaee Down is 800 feet above the 


level of the sea, and St Catherine’s Hill on the west nearly - 


900 feet. The proteetion afforded by this mountain barrier 
is greatly increased by the very singular and striking abrupt- 
ness with which it terminates on its southern aspect. ‘This 
in many places eonsists of the bare perpendicular roek of 
sandstone; in others of chalk, assuming its characteristic 
rounded form, covered with a fine turf and underwood. 
The ehief industry of the island is applied to its agricul- 
ture. ‘The soil is for the most part elay, with a mixture of 
loam, and in some parts of a very cold and tenaeious kind; 
it is however generally fertile, and the meadows produee 
very great erops of hay. ‘The grain sown, whether wheat, 
barley, or oats, yields good erops, and affords more corn than 
is needed for home consumption; and hence mueh flour is 
exported. As the harvest is ready to be gathered earlier 
by a few weeks on the island than in the neighbouring 
counties of Dorset and Hants, the labourers from them 
floek to reap the corn, and return sufficiently early to reach 
their own homes, and there also to assist in the harvest- 
work. ‘The manures of the island, besides what the farm- 
yards and stables supply, consist of sea-weed, marl, and 
lime, the latter of which is copiously supplied from the 
chain of caleareous elevations which has been already no- 
tieed. There is little foreign trade, though a great number 
of ships of all nations have intercourse with the towns of 
Cowes and Ryde. Vessels from America, bound in seareh 
of a market, especially during war, commonly touch at the 
former place to aseertain the state of the different markets, 
and to eommunicate with London for intelligenee to direct 
their destination. Between the Isle of Wight and Ports- 
mouth is the great rendezvous of outward-bound ships from 
London; and in war large fleets of East and West India 
ships are there eolleeted to wait for convoy. The demand 
for fresh sea-stores is eonsequently very great, and the sup- 
ply of it very advantageous. Fowls, live sheep, mileh goats, 
milch cows, pigs, and potatoes, are cheaper than in the 
Thames; and most outward-bound vessels trust to obtain- 
ing such provisions at the anehorage of the Mctherbank 
or Spithead. During the long hostilities, by this deserip- 
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tion of trade the wealth of the island increased 
pidly ; and though, sinee the return of peace, these g¢ 
of prosperity have been mueh curtailed, yet others have 
opened or been extended. Ryde, as well as Cowes and 
several other spots, have become places of great resort for ‘ 
sea-bathing, and have gradually aequired all the accom. 
modations to be found in the more ancient bathing places 
on the shore. Of late, too, it has become the point of union 
for the vessels and members of the Royal Yacht Club, who 
have built a house at Cowes, and made that place the resort 
of some of the most distinguished persons who take pleasure 
in maritime adventures and expeditions. The population 
of the island at the enumeration of 1831 was found to con. 
sist of 17,205 males, and 18,226 females. The chieftown, 
Newport, at that period, contained 4081 inhabitants, The 
other towns are, Brading, with.2277 persons; Cowes, in the 
parish of Northwood, the population of which patish was 
4491; and Ryde, in the parish of Newchurch, whose inha. 
bitants were 4928. 

The town of Newport returns two members to the House 
of Commons, as before the reform act, by which the boroughs 
of Newton and Yarmouth were disfranchised. The free. 
holders of the island used to vote for the members of the 
county of Hampshire, but they now elect one member for 
the island. f 

WIGTON, a county situated at the south-west comer. _ 
of Scotland, is bounded on the west by the Irish Chan. 
nel, on the north by Ayrshire, on the east by Wigton Bay | 
and the river Cree, and on the south by the Irish Sea. It | 
is eonsequently bounded by water on all sides except the 
north. No part of the eounty is above thirteen miles from 
the sea. Its length from east to west is thirty-four miles; 
its mean breadth is twenty-four. It is divided into three 
districts, the Machers (flat country), lying between Wig- 
ton and Luee Bays; the Rhinns (peninsula), which com- || 
prehends the portion lying west of a line drawn b ' 
Luee Bay and Loeliryan; and the Moors, which include the 4a 
remainder, being more than a third of the whole county. | 

The following table shews the population of the county ; 
at different dates. — i 

1755. 1801. 1831. ta, We 
Males. Females. ; 

16,466 22,918 —17,078.....«19,180,.....36j208 ff Bh 

The inerease in the number of the inhabitants between | 
1755 and 1831 has been 19,792; in other words, the popu: 
lation has been eonsiderably more than doubled. The | 
number of square miles in the county being 459, there are 
seventy-nine inhabitants to each square mile ; the average 
of the whole of Seotland being about eighty. The number 
of families in 1831 was 7514; of inhabited houses, 6404; 
the number of persons to each family being 4°825; to each 
house, 5°661. 4 

Wigton being a remote eounty, and having little inter- 
course with any other portion of the kingdom, the great 
part of the present inhabitants ean traee their dese 
through many generations; the only exception being in te- 
gard to Irish settlers, who are somewhat numerous, pat- 
tieularly in the towns and villages, and who, including their 
families, form about a fifth of the entire population of the 
county. The Gallovidians are of Celtic origin; and s0 late Tt 
as the time of Queen Mary, Gaelic was their vernaculat 
language. The surnames, which prevailed in the county 
four and five centuries ago, and even at a more remo, | 
period, still predominate, sueh as Maedowall, Mackerle, | 
Maculloch, Mackie, Maeklellan, Macguflie, Mackinnell 
Maegowan, Macgeoeh, Maegill, Maeracken, Macnish, Adair, ; 
Dunbar, Agnew, Stewart, Gordon, Hannay, Broadt = 
Donnan, Milroy, Milwain. While old names and old fam'- 
lies thus obtain, very few new ones, exeept so far as Aa 
gration from Ireland prevails, have been introduced. . 
not a few of the oldest and best families were origmai'y 
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» descent. From these circumstances it miay be pre- — The soil of istricts i shi i ire is Wi 

ed, what is really the case, that the feudal fooling ate divided, the es acum a ie a : ures 
» strongly and generally in Wigtonshire than in any different. The soil of the first ar is for the mgae rt a 

r county in the south of Scotland. Superstitious ob- hazelly loam, dry, and well adapted for turnip hiben dee 3 

jances and traditionary legends abound. Belief in but in the barony of Baldoon, which is regarded as the 

thes, in ghosts, in lucky and unlucky days, and other si- Carse of Gowrie of the south of Scotland, Pe in the low- 

jt hereditary notions, are common throughout the county, lying lands between Wigton and Newton-Stewart, there is 

culty in the more remote and thinly inhabitcd pa- a great extent (above 25,000 acres) of rich alluvial soil; 


PS. : while the remaining district (the Moors) is bleak and barren, 
“por-rates are unknown in this county, with the excep- chiefly devoted to pasture, with few spots fit for tillage, great 
9 of one parish. Out of the whole population, there are portions of it being mossy land, partially covered with water 
; about 700 receiving parochial aid; that is, only one such as the flow cf Glenluce. The most approved system 
re in fifty-two is a pauper, being less than a third of the of agriculture has been everywhere introduced, particularly 
age of England. The aggregate annnal amount distri- inthe Rhinns and Machers. Of the relative proportions of 
yd among these 700 persons is about L.1375, being ra- land in crop and in pasture, a correct idea may be ‘formed 
less than L.2 for each pauper, or at the extraordinary from the fact, that out of 288,960 English acres which the 
wrate of 6d. per head of population. The lowness of county contains, 101,136, or about thirty-five per cent., are 
rate will be better appreciated when we state, that, pre- under cultivation ; while 187,824, or about sixty-five per 
isly to the new poor-law amendment act in 1834, the cent., are in pasture, including 4265 undcr wood. Property 
age burden in England was thirty-thrce times greater. in land in Wigtonshire is very little subdivided. There 
ihe climate, though characterized by considerable varia- are four or five large proprietors whose united cstates em- 
s, and though, on the whole, subject to moisture, is re- brace about the half of the county. There are compara- 
led as salubrious. The instances of persons being able tively few proprietors whose estates are under L.500. The 
pllow their usual occupations, even at the age of eighty, average rent of land in 1810 was 8s. 6d. per acre; the ag- 
common. Alexander Credie, a native of the Machers, gregatc rent in 1837 was L.175,000, being about 12s. an 
i in 1824, at the venerable age of 108. acre. ‘The valued rental of the county is L.67,642 Scotish, 
he physical appearance of Wigtonshire is not varied. old valuation. Leases generally extend to nineteen years. 
in the district called the Moors is not distinguished by ‘Two agricultural societies have long existed in the connty ; 
considerable hills or eminences ; and it has been re- and the class of farmers, in point of general intelligence and 
yked that there is no county in Scotland that rises so professional skill, is highly respectable. 
p above the levcl of the sea. Nor are there anyim- §_Wigtonshire is devoid of mineral wealth, nor can ‘it be 
fant rivers; at least none of them is navigable except said to possess any considerable manufactures. ‘There is a 
ree and the Biadenoch, both of which flow into Wig- whiskey distillery at the Bridge of Bladcnoch, within a mile 
wBay ; the former being navigable for six miles, the lat- of Wigton, which consumes yearly about 16,000 bushels of 
or two. But, though not possessed of large and na- barley, and gives employment to betwcen twenty and thirty 
ble rivers, this county abounds with spacious bays and persons. A woollen manufactory was established in the 
pours, namely, Lochryan on the north-west, which parish of Kirkowan in 1822, which in 1838 employed thirty- 
tches about nine miles inland till 1t reaches Stranraer, nine hands. Thcre are several small breweries scattered 
re it terminates, its breadth varying from two to four throughout the county. The salmon and white fishery is 
is; Lucc Bay on the south, stretching inward about carried on at the mouths of some of the rivers and along 
len miles, its breadth regularly graduating from twenty various places on the coast, but to no very considerable ex- 
ts at its mouth; and Wigton Bay, varying from eight tcnt. Exclusively of fishing boats and steamers, the county 
es in width, till it reachcs the Crec, a distance of about has nincty-six vessels ; tonnage, 5371. 
miles. These two latter bays form two remarkable But Wigtonshire, from the general progress of the arts 
ontories, the Borough Head on the south-east, and of peace, now enjoys advantages unknown there even a few 
Mull of Galloway on the south-west, the two most years ago. Remote as is her situation, she is reaping all 
aherly points in Scotland; the latter being about one mile the advantages which steam-navigation is calculated to con- 
ja half south of the former. ‘The most important har- fer. Two steam-boats regularly ply between her leading 
irs are Carty on the Cree, Wigton on thc Bladenoch, ports and Whitehaven anc Liverpool, so that a ready and 
Hlieston on Wigton Bay, Isle of Whithorn near the Bo- advantageous market is opened for her sheep, black cat- 
h Head, Glenluce and Sandhead on Luce Bay, Port tle, and agricultural produce. A farmer can now send his 
fan and Portpatrick on the Irish Channel, and Stran- stock and his corn to Liverpool, and get them disposed of 
i and Cairnryan on Lochryan. The fresh-water lochs, in the shortest time, at the market price, and for ready 
igh numerous, only occupy an aggregate of seven and a money. Formerly the casc was quite otherwise; corn- 
/ square miles. dealers and drovers travelled the country, buying grain 
The county abounds with towns and villages along the and cattle, with the view of shipping them to an English 
SE, but none of them is of great importancc. Of Wig- markct. Their purchases were seldom if ever made with 
| Whithorn, and Stranraer, a separate account has been cash: on the contrary, it was almost the invariable prac- 
rn. Portpatrick, with a population of 1010, ts situated tice to grant bills for payment, at four or six months. These 
ithe Irish Channel, nearly opposite to Donaghadee, be- were not always men of capital, and the business which 
fen which places two government mail steamers ply they followed was, from its very nature, an ntest et ecarlous 
ay. The harbour is undergoing great repairs, and two one ; so that, in proportion to — — a gi — . 
(ss are erecting by act of parliament; the estimated ex- portion of such provincial dealers is coe pie i. 
Ise is L.150,000. Glenluce, population 821, is situ- come bankrupt than of any other class 0 a meee : 
1 within 500 yards of the river Luce, and at the head great risk and eventual losses to which in is — to the 
he bay of that name. Newton-Stewart, population present writer) the farmers in haf brn ns i 
1, lies on the banks of the Cree, eight miles north of Wig- ally exposed, and the general ban wits an dis a “ 
Garlieston, population 587, and the Isle of Whithorn, periodically ensued. ipa to be a which 
Julation 697, are both situated on the west coast of Wigton regularly ply between sir rei = ng ~ , there oa 
0 the latter being the port of Whithorn. Port- William, two —— “a castes we he we, a eee ave 
lation 510, on Luce Bay, possesses a good harbour. Glasgow, so that the inhabitan y 
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Wigton. now the ready and frequent command of the best markets 


both in Scotland and England, either for buying or selling. 
Wc have already referred to the two government steamers 
that daily ply between Portpatrick and Donaghadee. But 
while steam-navigation has been productive of such impor- 
tant advantages as we havc described, it has been attended 
with other results, which, though favourable in a national 
point of view, are unfavourable to the district. ‘The traffic 
and travelling that had formerly prevailed between Ireland 
and I:ngland via Portpatrick, through Galloway, have been 
in a great measure turned into a new channcl, and this 
county has in consequence proportionally suffered. There 
is now very little travelling by this route ; and the steamers 
plying from almost every Irish port to Liverpool or Holy- 
head, engross almost the whole of the travelling of which Gal- 
loway formerly enjoyed the advantage. Nor is this all; the 
importation of Irish horses and black cattle at Portpatrick 
has diminished to a similar extent. It appears from the 
New Statistical Account of Scotland, No. 22, p. 153, that 
whereas the number of such stock imported at Portpat- 
rick was 17,275 in 1790, and 20,000 in 1812; it was only 
1080 in 1837. We may here mention, that the mail-coach 
was first introduced into Galloway in 1804, and that it has 
since continued to run daily betwcen Dumfries and Port- 
patrick. There is not, and never was, an opposition coach 
in Wigtonshire. 

This county is distinguished for the antiquity and num- 
ber of its religious houses. The oldest church built of 
stone in Scotland was situated at Whithorn, as mentioned 
in our account of that borough; and in the 12th century a 
monastery of the Premonstratensian order was founded 
there by Fergus, Lord of Galloway. The same individual 
established another abbey of the same order called Saulseat 
(Sedes Animarum) near Stranraer. Roland, grandson of 
Fergus, founded, in 1190, the abbey of Glenluce, for monks 
of the Cistertian order ; and the abbey of Wigton was esta- 
blished in 1262, for Black Friars, by Lady Dervorgille of Gal- 

_loway. (Murray’s Literary History of Galloway, pp. 12, 24, 
26, 30, 2dedit. Edinb. 1822, 8vo.) There are also the re- 
mains of numerous subsidiary churches and chapels, built 
either for the use of some baron, or for the advantage of the 
remote inhabitants of a large parish. At the Reformation, 
Wigtonshire contained twenty-one parish churches, exclu- 
sive of the various subsidiary chapels referred to. Parishes 
have now been more judiciously arranged: in some cases 
three have been united into one ; and though three new pa- 
rishes have been erected, the total number is reduced to 
seventeen. 

Several eminent characters were natives of this county, 
namely, St Ninian, who founded at Leucophibia, now 
Whithorn, the bishopric of Candida Casa, or Galloway, 
and who died in the fifth century ; Gavin Dunbar, tutor 
to James V. and afterwards archbishop of Glasgow, and 
lord chancellor of the kingdom; Sir Patrick Vans, ani- 
bassador to Denmark in the time of James VL, and a 
lord of session; Patrick Hannay the poet, son to Hannay 
of Sorbie ; Andrew Macdowall, Lord Bankton, author 
of Institutes of the Law of Scotland; Dr Macgill of Ayr, 
and Dr Mackenzie of Portpatrick, two eminent divines, 
the latter author of Ocean, Stella, and other poems; and 
Major Stewart Maxwell, author of the Battle of the Bridge. 
Some distinguished men, both laymen and clergymen, such 
as Archbishop Beaton, prior of Whithorn ; Bishop Cowper ; 
Lord Stair, the famous lawyer ; his son, the first earl of 
Stair; and grandson, Marshal Stair, were connected with 
the eounty, either by office or the possession of property. 

The history of Wigtonshire, as part of Galloway, is not 
uninteresting. The aborigines, who were of Celtic origin, 
were the Novantes ; their chief towns Leucophihia, the pre- 
sent Whithorn, and Rerigonium, on the Rerigonius Sinus, 
or Lochryan. The Mull of Galloway was called Promon- 
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torium Novantium. Galloway was invaded by the 
On the retirement (448) of that warlike peopl 
successively overrun by the Anglo-Saxons of Nor 
and by the Picts. But notwithstanding their falling 
cessively under the dominion of these various pe : 
original Celtic inhabitants of Galloway were never 
displaced ; their characteristic customs and manne 
tinued to predominate, and remains of such may be 
even at this day. They were distinguished for 
heroism and intrepidity, insomuch that they obtained ¢ 
appellation of the wild Scots of Galloway, and obt; 
from the Scotish kings the privilege of forming the 4 
in every battle at which they were present. The provi 
was for upwards of a century an independent proving 
governed by its own princes or lords. Alan, who 
1234, was the last of the ancient Lords of Galloway, 
Balliol was grandson of Alan by his danghter Lady Der. 
vorgille, and thus possessed extensive estates both in Wie 
tonshire and the stewartry of Kirkcudbright. The 
of Wigton, with the title of earl, was conferred (| 
by David II. on Sir Malcolm Fleming ; but Flemi 
the distraction of the times, was obliged, in 137 
pose of his estates (though he retained the title 
bald Douglas. From this date the Douglases rei 
preme till their forfeiture in 1453. The county 
parcelled out among different families, many of 
still remain; and the Agnews of Lochnaw were 
heritable sheriffs. This office remained in the 
till the abolition of hereditary jurisdictions in 1 
the exception of seventeen years previous to the revolu 
tion, when Graham of Claverhouse and his brother G | 


in length, and, though narrow at the two extremities, s 
in the centre as to admit of a square containing a bo 
green and spacious walks. The houses are well built 
substantial ; some of them are old, and the town al 
has a respectable and venerable appearance. It c 
however, neither of trade nor manufactures. The h: 
is within a quarter of a mile of the borough, and thed 
are let for the small sum of L.26 per annum. There 
fourteen vessels belonging to Wigton, the aggregat 
nage being about 880. A steam-boat plies between tl 
port and Whitehaven and Liverpool once a fortnight du 
the year. A branch bank has been established here si 
1784, A packet plies daily between Wigton and C 
on the opposite side of the bay, a distance of abou 
miles. The population, which has long been nearly st 
ary, was 1837 in 1831. In addition to the parish dl 
there is a dissenting chapel; the only other public buil 
the town-hall, which also includes a jail. Wigton was created 
a royal borough in the time of David If. The number of 
councillors is eighteen. The municipal revenue is about 
L.350. ‘The borough unites with Whithorn, Stranraer, wo 
New Galloway in sending a representative to the House o! 
Commons. The number of registered voters in Wigton in F| 
1840-1 was 102. ae a 

The town can boast of great antiquity. The first church 
here was consecrated to St Machute, an obscure saint, who 
died in 554. It originally belonged to the priory of Whit- 
horn, but was afterwards a free rectory, the minister of it 
being a member of the chapter of the cathedral. The 
eastern gate of the present parish church is suppose 19 
have formed part of St Machute’s church. In the church: 
yard there are monuments to the memory of several marty's 
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njuffered during the reigns of Charles IJ. and James 
|| particularly those in honour of two female martyrs, 
‘ore drowned in the Bladenoch in 1685. Wigton was 
e ofa monastery, founded in 1267, for Dominican friars, 
rvorgille, daughter of Alan, the last lord of Galloway, 
juother of John Balliol the Scotish king. This monas- 
sever attained to eminence, and no remains of its ruins 
ww betraeed. This latter remark is also applicable to 
sastle of Wigton, once a place of great importanee. It 
to the hands of Edward I. in 1291. (c. 1.) 
igTON, a market-town of the eounty of Cumberland. 

the ward of Cumberland, twelve miles from Carlisle, 
1,05 miles from London, in the vicinity of the ruins of 
icient Roman work called Caer Leol. The market is 
iesday. The population amounted in 1821 to 4056, 
jin 1831 to 4885; but the parish comprehends three 
townships, and in 1831 contained 6501 inhabitants. 
ILBERFORCE Caps, a rocky promontory on the 
| 
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coast of New Holland, at the west entranee into the 
of Carpentaria. Long. 136. 33. E. Lat. 11. 52. S. 
ILBERFORCE, Wittiam, was born at Hull on the 
tof August 1759. His father, a merchant of that town, 
i his deseent from an ancient family which had long 
wssed a large estate at Wilberfoss, in the east riding 
e county of York. The father of Wilberforce died 
fe his son had completed his tenth year, and he was 
dtransferred to the care of a paternal uncle, on whose 
1 the ample patrimony whieh he inherited from his 
ir was largely increased. His uncle’s wife was a great 
rer of Whitefield’s preaching ; and through her instru- 
dality his early years were not suffered to pass away 
but permanent impressions of religion. From school, 
y erforee was transferred, at the age of seventeen, to St 
#’s College, Cambridge. On leaving college, he im- 
ately entered upon active life. At the general elec- 
: of 1780, when he had just completed his twenty-first 
ef, he was returned to the House of Commons for his 
e town, and sdon found his way into all fashionable 
1 political society. At Cambridge he had formed an 
Hjaintance with Mr Pitt, whieh speedily ripened into an 
fftionate union, that none of the vicissitudes of political 
{ ould afterwards dissolve. In the autumn of 1783, 
\perforce set out with Pitt for a tour in France; and on 
ifeturn to England he gave his friend most efficient sup- 
qin his memorable struggle against the majority of the 
ise of Commons. At a public meeting held in the 
iy Yard at York in March 1784, he attacked the mea- 
s of the coalition with such eloquence and suceess that 
i yas immediately nominated as a candidate for the repre- 
dation of Yorkshire ; and so strongly did the current of 
ular opinion flow in his favour, that in spite of the 
ferto predominant influence of the great Whig families 
hat eounty, his opponents gave up the contest without 
uring to the poll. In the autumn of 1784, accompant- 
by some female relations, and by the eclebrated Isaae 
er, dean of Carlisle, he undertook a journey to the 
tinent. This exeursion forms a memorable era in his 
i for, through the influence of Milner, his early impres- 
8 of religion, which had been greatly dissipated, were 
i ved, and a deep and fervent piety now took entire pos- 
ion of his mind, aud regulated the whole of his future 
duct. In the year 1787, hc was much occupied in con- 
iting measures for the reformation of manners 5 and about 
same time he became the founder of an association for 
discouragement of vice. It was in this year also that 
i Wilberforce entered upon his labours in that great cause 
Wh which his name is unalterably associated, the aboli- 
I) of the slave-trade. To that cause he now dedicated his 
sand his nights, even to his elosing hours. It was in 
19 that he first proposed the abolition of the slave- 
Mie to the House of Commons; and the zeal, the pa- 
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tienee, the talents, and courage which he displayed dur- Wilber- 


ing the many dispiriting delays and formidable difficulties 
Mi he had to encounter before the cause of justice and 
umanity finally triumphed, are above all praise. In 1797, 
he published his celebrated work on Practical Christianity, 
which met with such remarkable success that within half 
a year five editions had been called for. Not less than 
fifty large editions have now been published in England 
and Ameriea; and it has been translated into the French, 
Italian, Spanish, Duteh, and German languages. Eccle- 
siastics of every class, from old John Newton to the arch- 
bishop of Canterbury, welcomed it with the loudest ap- 
plause ; and Burke spent much of the two last days of his 
life in reading it, and said that he derived mueh comfort 
from its perusal. It would be difficult to overrate the in- 
fluenee of this work in stemming the tide of irreligion and 
nominal Christianity, especially among the higher classes 
of society, and in giving a powerful impulse to that warmer 
and more earnest piety which has happily distinguished the 
last half-century. In 1807, after twenty years of anxiety 
and unremitting labour, Mr Wilberforce had the high grati- 
fication of seeing the slave-trade abolished, and that stain 
on our national character for ever obliterated. During the 
debate on the second reading of the abolition bill, when Sir 
Samnel Romilly entreated the young members of parliament 
to let this day’s event be a lesson to them how much the re- 
wards of virtue exeeeded those of ambition, and then con- 
trasted the feelings of the emperor of the French in all his 
greatness, with those of that honourable individual who would 
this day lay his head upon his pillow, and remember that the 
slave-trade was no more, the whole house, surprised into 
forgetfulness of its ordinary habits, burst forth into aecla- 
mations of applause ; a tribute of approbation “ sueh as was 
scarcely ever before given,” says Bishop Porteus, “ to any 
man sitting in his place in either house of parliament.” 
Though Mr Wilberforce survived the abolition of the slave- 
trade for more than a quarter of a century, he guitted the 
House of Commons in the year 1825. He had resigned 
the representation of Yorkshire in 1812, on account of his 
declining health; and during the remainder of his parlia- 
mentary career he was returned for the borough of Bram- 
ber. The interval between the passing of the abolition bill 
and the close of his parliamentary labours was devoted to a 


ceaseless watchfulness over the interests of the African race. ° 


He lived to witness the consummation of the struggle for 
the abolition of slavery throughout the British dominions ; 
and the last publie information he received was, that his 
country was willing to redeem itself from the national dis- 
grace at any sacrifice. He dicd July 27, 1833, when within 
a month of completing his seventy-fourth year, and was in- 
terred in Westminster Abbey, near the tombs of Pitt, Fox, 
and Canning. “ Few persons,” says Lord Brougham, “ have 
either reached a higher and more enviable place in the esteem 
of their fellow-creatures, or have better deserved the place 
they had gained, than William Wilberforee.” His immense 
‘ nAluence was no doubt greatly owing to the homage paid to 
his personal character, but he possessed many other qualifi- 
cations which must of themselves have raised him to great 
eminence. As a public speaker, he enjoyed great and well- 
merited celebrity. His eloquence, though for the most part 
of the persuasive and pathetie kind, was also occasionally bold 
and impassioned ; and he possessed an extraordinary power 
of sarcasm, whieh, however, the singular kindness and gentle- 
ness of his disposition rarely permitted him to employ. Sir 
Samuel Romilly esteemed him “ the most efficient speaker 
in the House of Commons ;” and Pitt himself said repeatedly, 
« of all the men I ever knew, Wilberforce has the greatest 
natural eloquence.” In politics, Mr Wilberforce uniform- 
ly acted on independent prineiples, and steadily refused 
all office throngh his whole life. T hough strongly attached 
to Pitt, both by politieal opinions and by the ties of friend- 
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Wileika ship, he pursued his course wholly unfettered by party con- 


\ 
Wilkie. 


nection ; and he differed with his illustrious friend upon the 
two most critical emergencies of his life, the question of 
peace with France in 1795, and the impeachment of Lord 
Melville ten years later. Mr Wilberforce married, in the 
year 1797, Miss Barbara Spooner, daughter of a banker of 
that name in Birmingham. By this lady he had six chil- 
dren, of whom four sons still survive, his two daughters 
having died before their father. (zB. Q.) 

WILEIKA, a circle of the Russian government of Minsk, 
extending in north latitude from 54° 24/ to 54° 59/, and in 
east longitude from 26° 7 to 28° 22’. In the west part it 
is filled with sandy heaths, and in the east with morasses. 
Between these are extensive woods, with portions among 
them of land highly productive of corn, hemp, and flax. Se- 
veral rivers have their sources within the circle, the most 
considerable of which are the Wilia and the Beresina. A 
canal of thirty miles in length has been constructed, which 
unites the river Duna with the Beresina; but, from want of 
a suffieient head of water, it is only navigable in the spring 
of the year, even by small barks. ‘The capital of the circle 
is of the same name, on the river Wilia. It has nothing re- 
markable, and contains scarcely more than 1000 inhabitants. 
It is 554 miles from St Petersburg. Long. 26. 40. E. Lat. 
54, 35, 30. N. 

WILKIE, Wiiu1am, the author of the Epigoniad, was 
born in the parish of Dalmeny and county of Linlithgow 
on the 5th of October 1721. His father was a small farmer, 
and was not very fortunate in his worldly affairs. He how- 
ever gave his son a liberal education, the early part of which 
he received at Dalmeny school; and at the age of thirteen 
he was sent to the university of Edinburgh, where he was 
soon distinguished as a young man of genius. Among his 
fellow-students were Dr Robertson the historian, Mr Home 
the poet, and some other eminent literary characters. In 
the course of his education he also became acquainted with 
David Hume and Adam Ferguson. Before he completed 
his studies at the university, his father died, leaving him 
only the stock and unexpired lease of his farm, with the care 
of three sisters, one of whom being afterwards married to 
an experienced farmer, Wilkie availed himself of his prac- 
tical knowledge. He formed a system of farming which 
fully answered his own expectations, and secured to him 
the approbation of all his neighbours. After becoming a 
licentiate of the church of Scotland, he still continued his 
former mode of living, cultivating his farm, reading the 
classics, and occasionally preaching for the ministers in his 
neighbourhood. In 1753, he was presented to the living 
of Ratho by tle earl of Lauderdale, who was sensible of his 
worth, and admired his genius. The duties of his new office 
he discharged with fidelity, and was celebrated for his impres- 
sive mode of preaching, while he did not neglect the amuse- 
ments of husbandry, and the study of polite literature. In 
1757 he published, at Edinburgh, “ The Epigoniad, a Poem, 
in nine books,” which is said to have been the result of four- 
teen years study. Hume endeavoured to promote its suc- 
cess by addressing a commendatory letter to the editor of 
the Critical Review. A second edition of the poem was 
published at London in 1769. In 1759 Wilkie was elected 
professor of natural philosophy in the university of St An- 
drews. His whole fortune, when he removed to this place, 
did not exceed L.200, which he laid out in the purchase of 
a few acres of land in the vicinity of the city. He lived at 
St Andrews in the same studious and retired manner as 
he had done at Ratho. In 1766 the university conferred 
upon him the degree of D. D. He ended his poetical ca- 
reer by publishing a volume of Fables. Lond. 1768, Svo. 
After a lingering illness, he died on the 10th of October 
1772, having only completed the fifty-first year of his age. 
The personal character of Dr Wilkie exhibited many sin- 
gularities ; but the very distinguished individuals with whom 
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he was acquainted were all disposed to regard 
man of talents as well as learning. The subj 
Epigoniad was injudiciously chosen; nor is it 
that he did not acquire the reputation of a 
poet. 

WILKINS, Joun, an eminent philosopher and diy 
son of Walter Wilkins, a goldsmith of Oxford, w. 
1614, at Fawsley, near Daventryin N orthamptons 
house of his maternal grandfather, John Dod, a non 
formist. After being trained in a private school at 0; 
he was entered of New Inn Hall in 1627, but was 
afterwards removed to Magdalen Hall, where h 
degrees in arts. On receiving holy orders, he 
chaplain to Lord Say, and afterwards to Charles 
latine of the Rhine. To the favour of this pri 
knowledge of mathematics was a strong recomm 
At the age of twenty-four he published “ The Di 
a New World; or, a Discourse tending to prove 
probable there may be another habitable World 
Moon: with a Discourse concerning the Possibji] 
Passage thither.” Lond. 1638, 8vo. . This was folle 
‘A Discourse concerning a New Planet ; tending to} 
that it is probable our Earth is one of the Planets.” | 
1640, 8vo. Both these works appeared without 
He next produced «“ Mercury; or, the secret 
Messenger ; shewing how a man may with privacy an 
communicate his thoughts to a friend at any dis 
Lond. 1641, 8vo. Another of his works bears the 
*¢ Mathematical Magick ; or, the Wonders that may be 
formed by Mechanical Geometry.” Lond. 1648, 8vo. T| 
four tracts were long afterwards reprinted in a col 
hi§ Mathematical and Philosophical Works. Lond 
8vo. Lond. 1802, 2 vols. 8vo. The earliest of hi 
logical works was his “ Ecclesiastes ; or, a Discou 
Gift of Preaching, as it falls under the Rules of Art” 
1646, 8vo. The ninth edition was printed in 1718, 
publication was succeeded in 1649 by “ A Disco 
cerning the Beauty of Providence, in all the rugee 
sages of it ;” and in 1653 by “A Discourse concern 
Gift of Prayer.” 

On the commencement of the civil wars he ad 
the parliament, and took the solemn league and cove 
The committee for reforming the university appoi 
warden of Wadham College. On the 12th of April 
was created B. D., and was next day admitted to the off 
for which his learning, as well as his talents and 
eminently qualified him. Next year he was created 
and about the same period married Robina, the sis 
Oliver Cromwell, and the widow of Dr French, nO 
Christ Church. The protector granted him a dispensation 
for retaining the wardenship, notwithstanding his ma 
In 1659 Richard Cromwell appointed him master of T 
College, Cambridge, but he was ejected in the course 
following year. The Restoration did not however d 
Dr Wilkins of all hope of preferment. He soon afterw 
became preacher at Gray’s Inn, and rector of St Lawrence- 
Jewry. Hisnext promotion was to the deanery of Ripon. It 
was about this period that he published the most rem rRADIE 
of his works, “An Essay towards a Real Character and a 
Philosophical Language.” Lond. 1668, fol. Of this a 
a Latin version was completed by Ray, but was never pub- 
lished. During the same year, 1668, he was advanced to . 
the bishopric of Chester; and his consecration sermon Was} 
preached by Dr Tillotson, who had married his step-daugh- 
ter, Elizabeth French. The high preferment which he s0 
well merited he did not long enjoy. Wilkins was te 

fourth bishop appointed to this see since the year 16 ng 
His fatal disease was a suppression of urine, which was ia 
taken for the stone. He died at Dr Tillotson’s bate 
Chancery-lane, London, on the 19th of November ad 
having only attained the age of fifty-eight. His funeral 
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was preached by Dr Lloyd, afterwards bishop of 
ester, who was himself a man of distinguished learning. 
papers were left to the disposal of Tillotson, who pre- 
» for the press his treatise “ Of the Principles and 
sof Natural Religion, two books.” Lond. 1675, 8vo. 
jwork was very favourably received, and it reached a 
jlition in 1704, The same editor afterwards published 
ine containing fifteen of the bishop’s Sermons. Lond. 
Svo. In the preface he vindicated the character of 
‘cellent prelate from some of the malignant aspersions 
ych it had been exposed. Wilkins was a man of a 
4) and generous mind, and was as much distinguished 
jamiable disposition as by his intellectual endowments. 
i was the brother-in-law of Oliver Cromwell, and had 
jibed the covenant ; and after the church again became 
hant, he was disposed to treat dissenters with a de- 
jf Christian moderation and charity which the indo- 
ie bigotry of too many churchmen could not but re- 
jis truly scandalous. If the other prelates of that age 
fen animated with the same spirit, the church of Eng- 
would not so speedily have been felt as a grievous 
te by a great proportion of its most pious and excm- 
yninisters. Richard Baxter would not have been sub- 
# to persecution merely for preaching the gospel with 
jee of zeal and fervour scarcely equalled in that secu- 
{ establishment from which he had found himself 
illed to separate. 

ILL, that faculty of the mind by which it embraces 
jcts any thing offered to it. See Mrtaruysics. 
ILLANMEZ’S Isxx, a small island off the north coast 
lv Britain, high in the centre, and low and wooded at 
fes. Long. 149. 39. E. Lat. 5. 15. S. 

WILLIAM of Maumessory, an historian of considerable 
in the reign of King Stephen, but of whose life few 
nlarsare known. According to Bale and Pitts, he was 
hed Somersetus, from the county in which he was 
} From his own preface to his second book “De 
us Anglorum,” it appears that he was addicted to 
ig from his youth ; that he applied himself to the study 
i, physic, ethics, and particularly to history. He re- 
» the Benedictine convent at Malmesbury, became 
ig and was made precentor and librarian ; a situation 
much favoured his intention of writing the history of 
ngdom. In this monastery he spent the remainder 
ife, and died in the year 1142. He is one of our 
incient and most faithful historians. His principal 
fis that entitled “De Regibus Anglorum,” in five 
with an appendix, which he styles “ Historia No- 
intwo more. It is a judicious collection of what- 
le found on record relative to England, from the inva- 
| the Saxons to his own times. 

LIAM of Nuwgury, so called from a monastery in 
hire, of which he was a member, wrote a history 
begins at the Conquest and ends at the year 1197. 
tin style is preferred to that of Matthew Paris; and 
titled to particular praise for his honest regard to 
2 treating the fables of Geoftrey of Monmouth with 
ptenipt they deserve, as well as for expressing his ap- 
fon of Henry II.’s design of reforming the clergy, by 
ig them under the regulation of the secular power. 
}LiAm of Wyxkenam, bishop of Winchester, was born 
H village of Wykeham in Hampshire in 1324. He 
‘cated at Winchester school ; and his patron N icholas 
le, governor of Winchester castle, afterwards took 
to his family, and appointed him his counsellor and 
iry. He could not have made choice of a fitter per- 
© that employment, no man in that age writing or 
§ more politely than Wykeham. For this reason, 
Hon, bishop of Winchester, lord high treasurer of the 
4, appointed him his secretary three years after, and 
ommended him to King Edward ILL. who tock him 
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into his service. Being skilled in geometry and architecture, Willis. 
he was appointed surveyor of the royal buildings, and also "~~" 


chief justice in eyre. He superintended the building of 
Windsor Castle. He was afterwards chief secretary of state, 
and keeper of the privy seal, and in 1367 succeeded Eding- 
ton in the see of Winchester. A little after he was ap- 
pointed lord high chancellor and president of the privy 
council. T hat he might well discharge the several func- 
tions of his employments, both ecclesiastical and civil, he 
endeavoured on one hand to regulate his own life according 
to the strictest maxims, and to promote such parish priests 
only as were able to give due instructions to their parish- 
loners, and at the same time led exemplary lives: on the 
other hand, he did all in his power to cause justice to be 
impartially administered. In 1371 he resigned his chan- 
cellorship. Edward returning to England, after having 
carried on a very successful war in France, found his ex- 
chequer in great disorder. The duke of Lancaster, one of 
his sons, at the head of several lords, having brought com- 
plaints against the clergy, who then enjoyed the chief places 
in the kingdom, the king removed them from their em- 
ployments. But the laymen who were raised to them be- 
haved so ill that the king was forced to restore the eccle- 
siastics. The duke of Lancaster showed strong animosity 
to the clergy, and set every engine at work to ruin Wyke- 
ham. He impeached him of extortion, and obliged him 
to appear at the King’s Bench. He got such judges ap- 
pointed as condemned him ; and not satisfied with depriving 
him of al] the temporalities of his bishopric, he advised Ed- 
ward to banish him; but this prince rejected the proposal. 
and afterwards restored to Wykeham al] that he had been 
divested of. Richard II. was but eleven years old when 
Edward died, so that the duke of Lancaster had an easy 
opportunity of reviving the accusations against the bishop 
of Winchester ; nevertheless Wykcham vindicated himself. 
He now founded two noble colleges, the one in Oxford, 
called New College, the other in Winchester. While he 
was exerting his utmost endeavours to improve these foun- 
dations, he was recalled to court, and in a manner forced to 
accept. of the office of lord high chancellor in 1389. Hav- 
ing excellently discharged the duties of that employment 
for three years, he obtained leave to resign it, foresecing the 
disturbances that were about to break out. Having returned 
to his diocese, he finished his college at Winchester, and 
there built so magnificent a cathedral that it almost equals 
that of St Paul’s in London. He laid out several sums in 
things advantageous to the public and to the poor, notwith- 
standing which, in 1397 he was in great danger, for he ana 
some others were impeached of high treason in open parlia- 
ment; however he was again fully cleared. From that time 
till his death he kept quiet in his diocese, and there employed 
himself in all the duties of a good prelate. He died in 
1404, in the cighty-first year of his age. 

WILLIS, ‘THomas, a celebrated English physician, was 
born at Great Bedwin, in Wiltshire, on the 27th of January 
1621, and studied at Christ Church, Oxford. When that 
city was garrisoned for the king, he, among other scholars, 
bore arms for his majesty; and he devoted his leisure hours to 
the study of physic. The garrison of Oxford at length sur 
rendering to the parliament, he applied himself to the prac- 
tice of his profession, and soon rendered himself famous by 
his care and skill. He appropriated a room as an oratory 
for divine service according to the church of England, 
whither most of the loyalists in Oxford daily resorted. in 
1660, he became Sedleian professor of natural philosophy, 
and the same year took the degree of doctor of physic. In 
1664, he discovered the famous medicinal spring at Alstrop, 
near Brackley. He was one of the first members of the 
Royal Society, and soon made his name illustrious by his 
excellent writings. In 1666, after the fire of London, he 
removed to Westminster; and his practice became greater 
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Wil- than that of any of the physicians his contemporaries. He in the most disorderly and intemperate way of ] 
~—— died at his house in St Martin’s, on the 11th of November his return however he seemed to hare got th 
“P° 1675, and was buried in Westminster Abbey. He was entirely. But falling into the company of 
Wilmot. justly admired for his deep insight into natural and experi- who continually practised these excesses, he bec 
——~-——~ mental philosophy, anatomy, and chemistry, for his suc- sunk in debauchery that he was for five yea 
cessful practice, and for the elegance and purity of his addicted to drinking that during all that time 
Latin style. He wrote in English “ A plain and easy cool enough to be master of himself. His 
Method for preserving those that are well from the Infec- pleasure, and his disposition to extravagant 
tion of the Plague, and for curing such as are infected.” him to great excesses. The first involved him in se 
All his Latin works were printed in two vols. 4to, at and the other led him into many adventures a 
Geneva in 1676, and at Amsterdam in 1682. His grand- frolics. Once disguising himself so that he ¢ 
son, Browne Willis, LL. D., was the author of several anti- known by his nearest friends, he set up in T, 
quarian works. for an Italian mountebank, and there dispers 
WILLOUGHBY Capz, the eastern point of Kangarou trums for some weeks. He often disguised 
island, on the south coast of New Holland. Long. 138. porter, or asa beggar, sometimes to follow am 
13. E. Lat. 35. 48. S. at other times he would go. about merely for d 
WILLUGHBY, Francis, a celebrated natural historian, odd shapes, and acted his part so naturally th 
was the only son of Sir Francis Willughby, and was born in not be known even by his friends. In short, 
1635. He was fond of study from his childhood, and held stant excesses, he entirely wore out an excelle 
idleness in abhorrence; being so great an economist with tion before he was thirty years of age. In Oct 
regard to his time, as not willingly to lose or misapply the when recovering from a violent disease which 
least part of it; by which means he attained great skill in consumption, he was visited by Dr Burnet, upon 
all branches of learning, and particularly in the mathematics. tion that such a visit wonld be agreeable to him. 
But to the history of animals, which was in a great measure published their conferences in “ Some Passages 
neglected by his countrymen, he particularly applied him- and Death of John Earl of Rochester ;” from 
self; and for this purpose carefully read over what had been pears, that though he had lived the life of a li 
written on that subject by others. He prosecuted his studies atheist, he died the death of a penitent Chri 
in Trinity College, Cambridge, where he took the degree of death happened on the 26th of July 1680, 
A.B. in 1656, and of A.M. in 1659. Inthe following year have been several times printed ; but when o: 
we find him residing at Oxford for the benefit of the public tained the character of a lewd and obscene w 
library. He then travelled in search of natural knowledge, thing in that strain was ascribed to him; and 
several times over his native country, and afterwards into pieces not of his writing have crept into the later 
France, Spain, Italy, Germany, and the Low Countries, at- of his works. The earl of Oxford observes, that 
tended by his ingenious friend John Ray. It is remarkable man whom the Muses were fond to inspire and. 
that, notwithstanding the advantages of birth, fortune, and avow, and who practised without the least 
parts, he was as humble as any man of the meanest fortune; secret which can make verses more read for 
was sober, temperate, and chaste ; scrupulously just; sotruc than their merits. Lord Rochester’s poems 
to his word and promise that a man might venture his estate more obscenity than wit, more wit than poetry, 
and life upon it; so faithful and constant to his friend as poetry than politeness.” Besides three daughte 
never to desert him when fortune frowned upon him; and left an only son, Charles, who died in 1681, and. 
remarkably pious, patient, and submissive to the divine will. title became extinct. 
This is the character given of him by Mr Ray, whose vera- WILNA, a government of the division cz 
city none will doubt. This ingenious and learned gentle- Russia, of the Russian empire in Europe. It w 
man died on the 3d of July 1672, at the age of thirty-seven, a portion of Lithuania, till the first division of 
having impaired his health by his application. He wrote, its present state, it extends in north latitude 
1. Ornithologize libri tres, 1676, fol. It was afterwards to 56° 24, and in east longitude from 20° 54’ 
translated into English, with an appendix, by Mr Ray. 2. It is bounded on the north by Courland, on the 
Historie Piscium libri quatuor, 1686, fol. 3. Letters of by Witebsk, on the east by Minsk, on the south b 
Francis Willughby, Esq., added to Philosophical Letters on the south-west by the kingdom of Poland, 0 
between the learned Mr Ray and several of his correspon- by Prussia, and on the north-west by the Balti 
dents, and published by Dr Derham. 4. Several ingenious comprehends 23,782 square miles, divided in 
papers in the Philosophical Transactions. circles, in which are eleven large cities, 156 sn 
WILMOT, Joun, earl of Rochester, a great wit in the or market-towns, and 1536 villages, with 1,357,4 
reign of Charles IL., the son of Henry earl of Rochester, was tants. Thesc being of Polish origin, for the 
born on the 10th of April 1647, at Ditchley in Oxfordshire. here to the Romish faith; but there are a few 
He was instructed in classical learning at the free-school churches both of the Lutheran and Calvinist 
at Burford, where he obtained a quick relish of the beauties Jews are numerous, and constitute the greater 
of the Latin tongue, and afterwards became well versed in middle classes in all the cities and towns. The 
the authors of the Augustan age. In 1659, he was admit- mated to form one seventh part of the whole p 
ted a nobleman of Wadham College, Oxford, where he was _—‘ The face of the country is generally level, 
created A.M. He afterwards travelled through France undulations, none of the hills rising to the hei 
and Italy, and at his return was made one of the gentlemen feet above the level of the sea. The lower porti 
of the bedchamber to the king, and comptroller of Wood- the most part swamps and morasses, and the hig 
stock Park. In 1665, he went to sea, and was in the Re- chiefly covered with forests. The Baltic Sea 
venge, commanded by Sir Thomas Tiddiman, when an within this government, and the sand-banks on. 
attack was made on the port of Bergen in Norway. During nearly render it inaccessible to ships. The n 
the whole action he shewed the greatest resolution, and touches one part, by which there is a commun 
gained a high reputation for courage, which he supported the sea, as well as by the Niemen. These two 
in a second expedition, but afterwards lost it in a private ad- ceive the waters of the several smal] streams with 
venture with Lord Mulgrave. province abounds. All these rivers have a slow ¢ 
Before the earl of Rochester travelled, he had indulged some of them in their progress form extensive 


cially on the east and south-east part of the province. 
ome cases they form lakes, such as the lake of Norosctz 
the city of Wilna, and those of Drissewatty and of 
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to devote himself entirely to ornithology, and, at whatever Wilson. 
hazard, to form a collection of all the birds of the United =~ 


States. For this he was eminent] iff 
. : ; ; : BS: ’ y qualified. In the words 
wlau. The climate is not the mildest; the winters, of his American biographer, “he te not only an enthusi- 


nigh short, are severcly cold, the spring and autumn astic admircr of the works of creation, but hc was consistent 
t and foggy, and even the summer, though warm, is by in research, and permitted no dangers or fatigues to abate 
means unclouded. It is however tolerably healthy, his ardour or relax his exertions. He inured himself to 
jno peculiar discases, unless the Plica Polonica can be hardships by frequent and laborious exercise, and was nevcr 
jd peculiar, a complaint to be found in all parts of Po- more happy than when employed in some enterprise which 
,, though everywhcre now diminishing in frequency of promised, from its difficulties, the noveltics of discovery. 
parrence. a: ; ‘ Whatever was obtained with ease appeared to him com- 
he chief occupation is agriculture , and from it the in- paratively uninteresting: the acquisitions of labour alene 
tants obtain rather more grain than they consume, and seemed worthy of his ambition. He was no closet philoso- 
wease the quantity yearly by clearing the woods and con- pher; he was indebted for his ideas, not to books, but to 
ying them into arable land. The chief corn is rye, the nature....His powers of observation were acute, and his 
p; im quantity are whcat and barley, besides which oats, judgment seldom erred. That his industry was great, his 
i-wheat, and pulse are grown. Hemp and flax succeed _ work will ever testify ; and our astonishment may well 
,and hops are cultivated sufficicnt forthe breweries. The be excited that so much should have bcen performed in 
ements of agriculture are of the rudest kind. Manure is so short a time. A single individual, without patron, 
ilittle applied, but when the land becomes exhausted it is fortune, or recompense, accomplished, in the short space 
bred to rest for a few years, and new land is broken up. of seven years, as much as the combined body of Euro- 
horses are a small and weak race, and the horned cattle, pcan naturalists have taken a century to achieve. The col- 
lgoats, the shcep, and the swine are equally bad. The lection and discovery of these birds werc the fruits of many 
sts supply much timber for commerce, and yicld pitch, months of unwcaried research amongst forests, swamps, and 
and charcoal, and the furs of wolves, bears, martens, morasses, exposed to all the dangers, privations, and fatigues 
Nother wild animals. There are no mincs, or at least incident to such an undertaking. What but a remarkable 
eis none worked, but there are valuable quarries, yield- passion for the pursuit, joined with an ardent desire of fame, 
granite, limestone, agates, flints, chalcedony, and some could have supported a solitary individual in labours of body 
uble. and mind, compared to which the bustling avocations of 
he manufactures are almost exclusively of the domestic common life are mere holiday activity or recreation?” With 
|; but the distilleries are numerous and on a large scale, regard to the literary merit of his “ American Ornithology,” 
some of the spirits which they yield is smuggled over passages occur in the prefaces and descriptions, which, for 
Prussian frontier. The commerce is merely the export elegance of language, graceful ease, and graphic powcr, can 
fismall portion of the product of the soil, and the import scarcely be surpassed. In America he composed various 
| few foreign luxuries. poetical pieces. The longest of these, ‘“ The Foresters,” a 
she capital is the city of Wilna, in the circle of itsname. narrative in verse of a pedestrian journey performed by 
fands on the river Wilia, where that stream falls into the himself and two friends to the Falls of Niagara, is decidedly 
Heija. It is surrounded with walls, is the scat of the superior to any of a descriptive kind which he had written 
fernor, of a catholic bishop, and of the Lutheran con- in Scotland, manifesting great improvement both in his 
pry and superintendent. It has also a university, which taste and his power of composition. In personal appear- 
the power of granting dcgrees in the four faculties of ance Wilson was tall, handsome, and vigorous; but adapted 
iinity, law, philosophy, and medicine, but, since the late as his frame was for a life of activity, it gradually gave way 
rrection, has been restricted to the last of thcse branches. under the accumulated and harassing toils to which he was 
las before that period frequented by 400 students. Wil- subjccted, and he died of dysentery at Philadelphia on the 
is built in the ancient fashion, with narrow and crooked 23d of August 1813, in the forty-eighth year of his age, 
its; but has still some magnificent palaccs of the noble fa- when the publication of his great work, which appeared in 
es of the province, who usually passed the winters there. volumes, was nearly completed. Strong good sense, high 
sontains thirty-five Catholic cliurches, including an old moral worth, and a lofty spirit, of independence, were the 
iedral, and the palace chapel, a most expensive building, characteristic features of his mind. With the feelings of a 
highly admired for one altar in it, dedicated to St Ka- poet, he had few of the defects that often cling to the poetic 
ir. It has also three churches for the Greeks, and one character. 
) for Lutherans and Calvinists, besides a mosque and Wixson, Florence, better known by his classical ap- 
is’synagogue. It contained, before the calamitous events pellation of JVorentius Volusenus, was born about the year 
831 and 1832, nearly 30,000 inhabitants. A very large 1500. He is supposed to have been born on the banks of 
Mortion of them were and still are Jews. Thc trade and the river Lossie, near Elgin, and to have reccived a part of 
hufactures are inconsiderable, although the river Wileija his education in the university of Aberdeen. He afterwards 
wigable to the Baltic Sea. It is 624 miles from St prosecuted his studies at Paris, and was there cmployed as 
rsburg. Long. 25. 11. 22. E. Lat. 54. 41. 2. N. tutor to a son of Cardinal Wolsey’s brother. Such an 
VILSON, Avexanper, the American ornithologist, was appointment might have led to much higher honour and 
h at Paisley, in Scotland, on the 6th of July 1766. His emolument; but the death of tle cardinal, which took place 
yer was a hand-loom weavcr, and he himself followed in 1530, conipelled him to search for new employment. 
isame trade. His education was more liberal than that Another cardinal, Jean de Lorraine, encouraged him in the 
, any in similar circumstances. Some poems which he pursuit of learning, by assigning to him an annual pension, 
ished, especially those written in the Scotish dialect, of which however the amount was probably = nor id 
less great merit. In 1794 he cmigrated to the United it appear to have bcen punctually ne He iy ) 3 
s, where, after working for some time as a weaver, he tained the favour of Jean du Bellay, bishop of Paris; an 
ok himself to the not less laborious but more refined in the year 1534, when that prelate was employed on an 
loyment of schoolmaster. For a serics of years his embassy to Rome, Wilson was es in = — 
® was occupied in that country with various studies, had proceeded as far the Ww an e bs tai “Hd 
as mathematics, the German language, music, draw- a malady which compelled him to relinquish his —— 
( i d ment. In addition to his bodily ailments, he had now to 

‘and, above all, natural history. At length he resolve e . 
JOL. xxi. . 
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Wilson. complain of the exhausted state of his purse; and thus he 


was again left to seek a new path of preferment. He ap- 
pears to have been personally known to Cromwell, then 
secretary of state, as well as to Gardiner bishop of Win- 
chester, Fisher bishop of Rochester, and Fox bishop of 
Hereford. On reaching Avignon, he was informed that 
the bishop of the diocese was anxious to find some person 
properly qualified to teach the public school of Carpentras. 
This prelate was the celebrated Cardinal Sadoleto, who was 
himself distinguished for his Latinity. Wilson lost no time 
in proceeding to the episcopal residence, where he experi- 
enced a very gracious reception. The cardinal, as we learn 
from one of his letters, was impressed with a most favour- 
able opinion of his character and attainments. His nice 
ear was gratified with Wilson’s classical Latinity ; nor was 
he a little surprised on learning that his visitor was a native 
of a country so wild and remote as Scotland. He was 
speedily appointed master of ‘the school, with an annual 
salary of seventy crowns, which at that period was no incon- 
siderable sum. At Carpentras he appears to have fixed his 
residence in the month of November 1535. To the voca- 
tion of teaching grammar he would evidently have preferred 
that of teaching philosophy. He did not abandon his phi- 
losophical studies, nor did he neglect the study of theology. 
His earliest publication was a theological tract, printed at 
Lyon in 1539. He next published the elegant work which 
has chiefly recommended him to the notice of posterity : 
“De Animi Tranquillitate Dialogus, Florentio Voluseno 
autore.” Lugduni, 1543, 4to. Wilson probably continued 
to reside at Carpentras till the year 1546, when he had 
formed the resolution of returning to his native country. 
He seems to have cherished no antipathy towards the cause 
of reformation. The increasing defection from the Ro- 
mish church he imputes, in terms sufficiently plain, to 
the pride, luxury, and negligence of the prelates; and 
three of the Italian reformers, Martyr, Ochino, and La- 
cisio, he mentions, not merely without censure, but even 
with undissembled approbation. Having proceeded on his 
journey as far as Vienne in Dauphiny, he was there ar- 
rested by the stroke of death, before the termination of the 
year 1546. 

Witson, Thomas, bishop of Sodor and Man, was born 
in 1663, at Burton, in Cheshire. He received the ru- 
diments of his education at the county town, and from 
thence was removed to the university of Dublin. His 
allowance at the university was L.20 a year; a sum, small 
as it may now appear, which was in those days sufficient 
for a sober youth in so cheap a country as Ireland. His 
first intention was to apply himself to the study of physic ; 
but from this he was diverted by Archdeacon Hewet- 
son, by whose advice he dedicated himself to the church. 
He continued at college till the year 1686, when, on the 
29th of June, he was ordained deacon by the bishop of 
Kildare. 

The exact time of his leaving Dublin is not known, but, 
on account of the political and religious disputes of those 
days, it was sooner than he intended. On the 10th of De- 
cember in the same year he was licensed to the curacy of 
New Church in Winwick, of which Dr Sherlock, his mater- 
nal uncle, was rector. His stipend was no more than L.30 
a year; but being an excellent economist, and having the 
advantage of living with his uncle, this small sum was not 
only sufficient to supply his own wants, but it enabled him 
to supply the wants of others; and for this purpose he set 
apart one tenth of his income. In 1692 he was appointed 
domestic chaplain to William earl of Derby, and tutor to 
his son James Lord Strange, with a salary of L.30 a year. 
He was soon after elected master of the alms-house at 
Latham, which brought him L.20 a year more. Having 
now an income far beyond his expectations or his wishes, 
except as it increased his ability to do good, he set apart 
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one fifth of it for pious uses, and particularly for the poo 
In short, as his income increased he increased the portion ?, 
of it which was allotted to the purposes of charity. At ~ ; 
he set apart a tenth, then a fifth, afterwards a third, and we. 
lastly, when he became a bishop, he dedicated the full hai 
of his revenues to pious and charitable uses. i 

He had not been long in the family of Lord Derby be. 
fore he was offered the valuable living of Buddesworth ip 
Yorkshire, which he refused to accept, as being inconsistent || # 
with the resolves of his conscience against non-residence | 
the earl choosing still to retain him as chaplain, and tutor || 
to his son. In 1697 he was promoted, not without some 
degree of compulsion on the part of his patron, to the 
bishopric of Man, a preferment which he held fifty-eight 
years. In 1698 he married Mary, daughter of Thomas 
Patten, Esq. of Warrington. By this lady, who survived 
her marriage above six years, he had four children, none of 
whom survived him except the late Dr. Wilson, prebendary 
of Westminster. 

So great was the bishop’s attachment to his flock, that no 
temptation could seduce him from their service. He more 
than once refused the offer of an English bishopric. There 
is an anecdote of Bishop Wilson and Cardinal Fleury, which 
reflects great credit on both. The cardinal wanted much 
to see him, and sent over on purpose to inquire after 
his health, his age, and the date of his consecration, as they 
were the two oldest bishops, and he believed the poorest, 
in Europe ; at the same time inviting him to France. The 
bishop sent the cardinal an answer which gave him so high 
an opinion of him that the cardinal obtained an order that 
no French privateer should ravage the Isle of Man. This 
good prelate lived till the year 1755, dying at the advanced 
age of ninety-three. His Works were collected by his son 
in 1780, 2 vols. 4to. Another edition was published in 2 
vols. fol. by the Rev. Clement Cruttwell, who likewise pub- 
lished an edition of the Bible in 8 vols. 4to, with notes by 
Bishop Wilson. 

Witson’s Promontory, a remarkable projecting head- 
land of granite, the southernmost point of the island of 
New Holland, about twenty miles in length, and ftom 
five to fourteen in breadth. Long. 146. 24. E. Lat, 39 
113.8. % 
WILTON, a market and borough town of the countyof 
Wilts, three miles from Salisbury and eighty-three from 
London. It stands on the river Willy, in the hundred of 
Branch and Dole, and returns one member to the House 
of Commons. It has a market on Wednesday. ‘This place 
has given its name to a description of carpets first made 
here, and the manufactory is still extensively carried on, 
as well as that of some woollen cloths. Adjoining to the 
town is the magnificent seat and park of the earl of Pem- | 
broke. It was the residence of Sir Philip Siduey, where he a 
composed his Arcadia. The population amounted in 1821 
to 2058, and in 1831 to 1997. Several neighbouring vil- 
Jages have been added to the borough to form an adequate 
constituency. > 

WILTSHIRE, an inland county of England, in the 
western judicial circuit. It is bounded on the north-west 
and west by Gloucestershire, on the west by Somersetshite, 
on the south by Dorset and Hants, and on the east am 
north-east by the latter county and Berkshire. The length 
is about fifty miles, and the breadth about thirty-four. 
It is of an elliptical form, with very irregular indenta- 
tions on the borders. ‘The area is 1879 square miles. oF 
882,560 statute acres. The county is divided into wet 
ty-nine hundreds, comprising one city, twenty-three ad 
ket-towns, and 295 parishes. The whole of the race 
is in the diocese of Salisbury, and is ecclesiastically 14 
vided into two archdeaconries, which are subdivided in 
ten deaneries. - 1801 to 

The population of this county amounted in 18 
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Esq.; Bradley, duke 

of Somerset; and Ramsbury, Sir Francis Burdett. 
WIMBLEDON, an extensive parish of the county of 

Surrey, in the hundred of Brixton, seven miles from Lon- 


—~— don. The village consists of one main street on the great 


road to Portsmouth, but is most remarkable for the number 
and elegance of the residences around its common, and in 
other parts of the parish. The most striking of these is 
the seat of Earl Spencer, and the park which surrounds it, 
originally built by Lord Burleigh in 1588, and afterwards 
rebuilt by Sarah duchess of Marlborough. Many others 
are deserving of attention. The population of the parish 
amounted in 1821 to 2195, and in 1831 to 2195. 

WIMBORN-MINSTER, a market-town of the county 
of Dorset, in the hundred of Badbury and division of 
Shaftesbury, 100 miles from London and seven from Poole. 
It is finely situated between the rivers Stour and Allen, 
over each of which are bridges. Its name is derived from 
the minster, a Gothic-Norman structure, which now serves 
as the parish church. It has a lofty tower in the middle, 
and another at the west end, and in the choir are fourteen 
stalls. The town has a good market-place, well attended 
on Friday, an endowed grammar-school, and several charit- 
able foundations. The population amounted in 182] to 
3563, and in 1831 to 4009; but in this estimate are includ- 
ed the inhabitants of three tythings within the parish. 

WINCANTON, a market-town of the county of So- 
merset, in the hundred of Ferres-Norton, 108 miles from 
London. It has a market on Wednesday. What little 
trade there is, consists in making tickings, dowlas, and other 
coarse linen goods. The population amounted in 1821 to 
2143, and in 1831 to 2123. 

WINCHCOMBE, a market-town of the county of Glou- 
cester, in the hundred of Kiftsgate, ninety-six miles from 
London and six from Cheltenham. It is situated in the 
Cotswold Hills. It is a place of great antiquity, and was 
once deemed a county of itself, having exempt jurisdiction. 
The church is deserving of notice, being a fine Gothic 
structure, and the burying-place of some of the ancient 
kings of Mercia, one of whom, Kenulph, founded a Bene- 
dictine monastery in the sixth century. It is still a bo- 
rough, governed by two bailifs. Till the reign of Charles IL. 
this place was the chief seat of the cultivation of tobacco 
in England. There is now a good market on Saturday. 
The population amounted in 1821 to 2240, and in 1831 to 
2514. 


WINCHELSEA, a town and parish of the county of 
Sussex, in the hundred of Guestling and rape of Hastings, 
sixty-seven miles from London. It stands on a rising 
ground, overlooking marshes which extend to the sea. The 
ancient town of this name was once a large city, and con- 
tained a harbour and eighteen parish churches, nearly the 
whole of which have been swallowed up by tempests, and by 
the receding of the land. The present town, which is dis- 
tant from the sea a mile and a half, is built upon an emi- 
nence, and was erected in the reign of Edward I. In various 
parts of the town are spacious stone-vaults, and extensive 
ruins. An attempt was made to introduce the manufac- 
ture of cambrics into this town, but it was attended with no 
success. The small market is on Saturday. The popula- 
tion amounted in 1821 to 817, and in 1831 to 772. 

Wincustsea Island, in the Gulf of Carpentaria, New 
Holland, near the coast of Groote Eylandt, with which it 
forms a bay, called by Captain Flinders North-west Bay. 
It is about five or six miles long. There is another island 
of this name in the Pacific Ocean, thirty miles south-east of 
Sir Charles Hardy’s Island. 

WINCHESTER, a city in Hampshire, of which it is 


1 See the Ancient History of South Wiltshire, by Sir Richard Colt Hoare, Bart.: Aubrey’s Introduction to the Survey and N 
of North Wiltshire; the Beauties of Wiltshire displayed in Statistical, Historical, and Descriptive Sketches, 
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the capital, sixty-two miles from London, and eleven Vi 
from Southampton. It is built on the side of a hi aa h 
on the level below it, which extends to the banks of the 
river Itchin. It is a remarkably clean place; and 
many of the houses are in an antique Style, it is well 
built, and the streets, though some are narrow, are well 
paved and well lighted. The country around it is fertil 
yielding supplies, to the two weekly markets on Wallies 
and Saturday, of the best kinds of meat, vegetables, fish, 
and all other requisites for subsistence. With the sea it 
has a communication by a canal, by which coals and other 
heavy commodities are furnished at moderate rates. From 
these circumstances, the city is inhabited by many “ 
able families in moderate circumstances, as well as by pro. 
fessional persons drawn to it as the county-town, and on 
account of the cathedral, the college, and other public in. 
stitutions. 

This city is one of the most-ancient in England. It was 
known in the time of the Romans. During the Contests of 
the Britons and the Saxons it became the capital of the 
West Saxons, and, under the reign of Egbert, the capital 
of the whole kingdom; and it was not till the reign of 
William the Conqueror that London began to rival it, 
though not then the royal residence. In the reign of Ed- 
ward I., who preferred London for his abode, Winchester 
felt the effects of the royal abandonment, in the loss of the 
numerous attendants on the king, and of those who had re. 
paired to the supreme courts of law. Edward III. erected 
this city into the staple or mart for wool, which gave to it 
some animation; but the plague, which raged in the city 
and neighbourhood, caused the removal of the trade to 
Calais, then an English fortress, about the year 1360, 
The dissolution of many religious houses in the reign of 
Henry VILL. inflicted great calamities on the city, and re- 
duced its population, its wealth, and its extent. During 
the civil war of the reign of Charles L., it was seized by 
the parliament forces under Waller, and to this day it is re- 
lated that he converted the cathedral into horse-barracks, 
and caused much injury to many other sacred edifices. In 
1643, the king’s forces seized upon it, and converted Win- 
chester into a garrison town, which, after the battle of Nase- 
by, and a short siege, surrendered to the forces of Crom- 
well. The fortifications and castle were then destroyed, as 
well as the bishop’s palace at Wolversey, and several 
churches and other public buildings, few of which were re- 
placed after the restoration. The last historical event relat- 
ing to the place is the plague of 1665, which swept away 4 
great portion of the inhabitants. Among the objects desery- 
ing attention, one of the most beneficial in the present day 
is the college, founded by William of Wykeham, then the 
bishop, between the years 1387 and 1393. It was built on 
the site of an ancient grammar-school, certainly existing in 
1136, and probably at an earlier period. The building 
consists of’ two large courts, highly ornamented with ancient 
sculpture, and a chapel, the ceiling of the vestibule of which 
is much admired, while the interior has a fine effect, from 
the bold and lofty vaulting being richly adored with tra 
cery, and a variety of sculptures, representing kings, pre 
lates, and saints. Near to the college are the cloisters, 
132 feet square, a detached building for those pupils who 
are not on the foundation, and a library. The dish 
ment of the college consists of a warden, ten fellows, seventy 
scholars, three chaplains, and masters. ‘This foundation 8 
connected with New College, Oxford, where the Winches- 
ter scholars become fellows. It has long been a flout 1 
ing institution, and here some of the most distinguish 
scholars have received their early education. ; 

The cathedral of Winchester is one of the most interest- 
atural History 
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rildings in the kingdom, considering its antiquity, the 
‘eal events of which it has been the theatre, and the 
ster of the persons whose mortal remains have been 
ted within its walls. It is also curious as exhibit- 
astructive specimens of the Saxon, Norman, and 
ssh styles of architecture, and of the gradual steps from 
i] another of them. ‘Tlie various parts of this building, 
briods of their erection, and the most minute particu- 
every portion, have been so elaborately and accu- 
: detailed by the pen of Dr Milner, a Catholic bishop, 
fy others, that we must refer to their works, more 
ally as our limits will not enable us to do justice to 
jable impressions made on surveying the whole. On 
hthority of Milner, we give the following as the dimen- 
sof this magnificent building. The whole length of 
tthedral is 545 feet, length of the nave from the west 
+ to the iron doors at the entrance of the choir 351 
jlength of the choir 186 feet, breadth of the cathe- 
hight-seven feet, and of the choir forty feet, length of 
ransept 186 feet, and height of the tower 150 feet. 
‘the work of Milner was published, the impression 
on first entering the building has been greatly height- 
iby the removal of the screen erected in the time of 
Ip Fox. It is said that formerly there were in Win- 
er between eighty and ninety churches. At present 
sare only eleven remaining, most of which are very 
ht, and all deserving of inspection by tlie lovers of 
jiities. 

ie ancient castle has been converted into a county~- 
n which is shewn the celebrated round table attribut- 
‘King Arthur. In the town-hall, built on an ancient 
lation, is preserved the bushel measure given by king 
+, which still bears the name of this city. The mar- 
oss is a striking building, and a specimen of the style 
enry VI. Overlooking the city is the King-House, 
finished building, erected by Charles II. It has 
| been inhabited except by French prisoners in time 
ir» Within the confines of the city is the monastery 
Cross, now converted into a respectable kind of 
house; and there are many other charitable institu- 
| The city, divided into three wards, is governed by 
yor, six aldcrmen, and eighteen councillors. It re- 
two members to the House of Commons. The popu- 
, including the extra parochial, amounted in 1821 to 
land in 1831 to 9212. 

AND is a sensible agitation of the atmosphere, occa- 
d by a quantity of air flowing from one place to an- 
i. See MerEorovoey. “ 
inD-Gace. See Puysicat GEOGRAPHY, vol. xvii. p. 


INDLASS, a machine used for raising huge weights, 
inns, stones, anchors, &c. It is very simple, consisting 
of an axis or roller, supported horizontally at the two 
iby two pieces of wood and a pulley: the two pieces of 
| meet at top, being placed diagonally so as to prop 
other ; the axis or roller goes through the two pieces, 
furns in them. The pulley is fastened at top where 
heces join. Lastly, there are two staves or handspikes 
h go through the roller, whereby it is turned, and the 
which comes over thc pulley is wound off and on the 


INDLASS, in a ship, is an instrument in small ships, 
ld upon the deck, just abaft the fore-mast. It 1s made 
diece of timber six or eight feet square, in form of an 
ee, whose length is placed horizontally upon two 
S of wood at the ends thereof, and upon which it 1s 
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century, the windows in Britain seem generally to have 
been composed of paper. Properly prepared with oil, this 
forms no contemptible defence against the intrusions of the 
weather, and makes no incompetent opening for the admis- 
sion of the light. It is still used by our architects for the 
temporary windows of unfinished houses, and not unfre- 
quently for the regular ones of our workshops. But some 
of the principal buildings we may reasonably suppose to 
have been windowed in a superior manner. They could 
however be furnished merely with lattices of wood or shects 
of linen, as these two remained the only furniture of our 
cathedrals nearly to the eighth century; and the lattices 
continued in some of the meaner towns of Lancashire to 
the 18th, and in many districts of Wales, and many of the 
adjoining parts of England, are in use even to the present 
moment. These seem all to have been fixed in frames that 
were called capsamenta, or casements. 

WINDSOR, a borough and market town of Berkshire, 
twenty-two miles from London, on the banks of the Thames. 
Old and New Windsor, the castle, and the hamlets of Clewer 
and Dedworth, are included in the parish. Windsor stands 
on the side and top of a hill sloping to the river. It 
is divided into two wards, and is governed by a mayor, six 
aldermen, and eighteen councillors, and it returns two mem- 
bers to the House of Commons. The parish church is a 
spacious building in the High-street ; and near it is the 
town-hall, a neat structure supported by columns and arches 
of Portland stone. There are also many good houses be- 
longing to individuals. The population, including that of the 
castle, amounted in 1821 to 5698, and in 1831 to 7103. The 
chief object of admiration is the castle, a royal residence, 
with its park, and adjoining to it a tract of land of fifty-six 
miles in extent, denominated Windsor Forest. The castle or 
palace is a beautiful pile of building, on an eminence, which 
makes it visible to a large cxtent of the surrounding 
country. The terracc, overlooking the Thames, is a mag- 
nificent promenade, nearly the third of a mile in length, 
from which the views are richly expanded. The interior 
consists of two courts, surrounded with apartments for the 
royal family and domestics. ‘These are magnificently fur- 
nished, and adorned with pictures, statues, and other valu- 
able curiosities. Within the castle is St George’s chapel, 
a most elegantly finished building, with beautifully painted 
glass windows ; and under it are the vaults in which are 
deposited the remains of many of the successive monarchs 
of this kingdom, and of the members of their families. The 
recent repairs and additions have been made with great taste, 
and at an enormous expense. 

WINDWARD, in the sea-language, denotes any thing 
towards that point from whence the wind blows, in respect 
of a ship: thus windward tide is the tide which runs against 
the wind. 

WINKOOP’S Istanp, a large island on the south coast 
of Java. Long. 106. 36. E. Lat. 7.28.5. There is a bay 
of the same name on the south coast of Java. Long 106. 
38. E. Lat. 7. 5. 8. 
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WINE-MAKING. 


Tue history of wines is both curious and amusing; and 
their topography is not less so, if we may apply this term 
to the several kinds, to thcir enumeration, and to that of 
the countries where they grow, and to the variations fol- 
lowed-in their manufacture. This is a subject which would 
occupy a volume; and we must therefore pass it over, that 
we may dwell on what is of more moment, the general 
mode of making this important article, and the several 
chemical circumstances connected with it. France is the 
only nation which has bestowed much attention on the 
philosophy of wine-making, as it is that which excels all 
others in the variety and the goodness of its produce. 


Vinous liquors, resembling wine, may be made from 
every fruit, as well as from every vegetable which contains 
acids united to its extractive matter. The term wine is 
thus applied to the produce of currants, gooseberries, and 
many others ; while that of cider is especially reserved for 
the liquor to be obtained from apples. That term would 
be a fitter one for many of the vinous liquors in question, 
and we shall here restrict the term wine to the produce of 
the vine. 

All fruits consist of the following principles: water, 
sugar, a peculiar combination of sugar and extract, called 
the sweet principle by the French, supertartrite of potash, 
malat of potash, and malic acid, superoxalate of potash, ex- 
tractive matter analogous to mucilage, and vegetable gelatin, 
tannin, a principle of flavour, and a colouring principle. 
These however are not all found in any one fruit, and 
they also vary in their proportion in different fruits. The 
essential ones to the making of wine are the tartarous acid, 
sugar or the sweet principle, extract, and water ; and those 
which are useful, without being indispensable, are flavour, 
tannin or astringency, and colour. And it is by possess- 
ing these in right proportions that the grape excels all other 
fruits for the purpose of making wine. 

Tartarous acid, or its combinations, are especially indis- 
pensable: and hence it is that the grape, which contains it 
in large quantity, produces wine; while the apple, and 
other fruits which contain the malic acid, produce cider. 
It is essential to the fermentation, as well as to the quality 
of the produce; and it is decomposed in the process so as 
to increase the quantity of alcohol, which the sugar would 
otherwise yield. Where malic acid is also present, the 
quality of the wine is bad. Sugar must be considered the 
fundamental element, and as that from which the alcohol 
is chiefly derived. Thus the most saccharine grapes pro- 
duce the strongest wine. But it seldom exists in a pure 
state in the grape, or in any other vegetable. It appears 
to be most pure in the sugar-cane; but even there it is 
combined with the extractive matter, and also with some 
acid, forming the sweet principle of the French. Pure sugar 
does not ferment in water, it crystallizes; and whenever 
fermentation occurs, some other vegetable matter is pre- 
sent. When sugar, again, has crystallized from a solution 
of the sweet principle, what remains runs still more readily 
into fermentation. In the produce of the cane, this is 
molasses. It is very important to keep this distinction in 
view, because the fabrication of sweet wines depends ma- 
terially upon it. It explains many circumstances in the 
process of fermentation, and some that are often overlooked. 
It explains, among other things, why wine ferments in a 
cask when it will not ferment in bottles ; because the sugar 
derives the necessary extractive matter from the wood. 
The chemical nature of the extractive matter is not known, 
but it is supposed to contain azote, as this is the produce 


of fermentation. Yeast, or leaven, 
principle in great abundance, 
cing fermentation in a solution of pure sugar. All ye 
tables contain it; and it is most abundant in those juices 
which gelatinate in boiling. It is found in the grape, and 
it is thus the natural leaven of wine, whether existing in a 
Separate state, or united to sugar in the form of the sweet 
principle. Water is a much more essential ingredient than 
would at first be suspected. If over-abundant, it is diff. 
cult to prevent the produce from running to the acetous 
stage. Hence weak wines become sour. If deficient, itis 
dificult to establish the fermentation; and hence sweet 
wines. Thus also sweet wines are insurcd by drying the 
grapes, or evaporating their juice, both common practices 
in the wine countries. Colour must be looked on in the 
light of an ornament, and is found in the husk of the grape, 
So is the tannin principle, which occasions astringency in 
Port wine. Of the principle of flavour chemistry knows 
nothing ; it seems often the produce of fermentation, as in 
Claret and Burgundy wines: in those of Frontignan and 
Muscat it is the natural flavour of the fruit. 


contains the extractive 


When the process is complete, the wine is dry, or con- On fer 
tains no sugar, so that sweet wines, which are compounds "iat 


of wine and sugar, are the produce of an incomplete fermen- 
tation. When all the elements above described are in due 
proportion, the product is perfect, a dry wine; and the 
elements that require particularly to be balanced for this 
result are the extract or leaven, and the sugar. If the 
former is in excess, the wine tends to vinegar, unless means 
are used to stop the fermentation by abstracting the leaven; 
if in defect, the product is imperfect, a sweet wine. Hence 
the perfection and management of the leaven are among 
the most important circumstances in the manufacture. It 
is coagulable partially by heat; and hence also it is, as well 
as by evaporating the water, that boiled mus¢ produces 
sweet wine. It is also abstracted by precipitation, and by 
the action of sulphurous acids; whence other processes in 
use in wine-making. 

In fermentation, the superfluous extract or leaven 
parated in two forms, that of yeast and lees; and 
will excite that process in fresh solutions of sugar, or renew 
it, or continue it, in the mixture whence it was separated; 
whence racking and fining. There is however one eit 
tant difference between the natural or original, and this 
artificial or secondary leaven. ‘The latter is soluble in hot 
water, and not in cold; and hence it is separated in fer- 
mentation. By restoring this separated matter to wine 0 
the course of fabrication, the fermenting process is pro- 
longed, or the wine rendered drier; by skimming, 
fining, and racking, the process is checked ; and hence the 
application of these practices to sweet wines. The rolling 
of wine, or returning on its lees to feed, is hence unde a; 
and hence also the improvement which certain willes eX 
perience in long voyages. But the same principle 
process which improves Madeira destroys Burgundy, a 
the reason must now be obvious. ‘The theory of racking, 
fining, and sulphuring, is hence also apparent; and, of the 
sulphurous acid, it is a property to combine with the leaven, 
and form an insoluble separable compound. It is thus 
that it checks fermentation. Hence also it is that sweet 
wines do not turn sour: their lcaven has been expend : 
Thus also we may see that the process of fermentation t 
not an unmanageable and a precarious one; but that t ‘ 
essential ingredients are in our power, and that we @ 
modify them to the desired result. If it has been Stop 4 
prematurely, it may be renewed by fresh leaven; 1m ® 
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and hence its power in indu- “ 
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4 it may be checked or suspended. And thus it is, too, 
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terminating at length in a general ebullition. The liquor Wine- 
-dry wines, and fined wines, and wines in bottles, are then becomes turbid, a variety of solid matters are ae Making. 


ple, when they would perish in the cask. gaged, some falling to the bottom, and others rising to the 
the acid was shown to be also essential to the produce top of the fluid. The leaven before mentioned is thusPbenomens 
fine. Mere extract, or leaven, and sugar, produce beer, separated among other matters, while the bulk of the ana fermen- 
ywine. Tartarous acid cannot well be in excess in that is materially increased. It is in this stage that we have the _ 
ound in which it exists, viz. the supertartrite of potash; power of regulating the extent of the fermentation, by 
use it is a salt of difficult solution, atid the superfluity separating the floating leaven, or allowing it to return pan | 
ecipitated ; hence the tartar of wine-casks; hence the liquor. Hence the process of fermenting in a full 
ithe crystals which are seen, in cold weather, to float cask ejecting that substance by the bung-hole. 
ladeira wine. We noticed that it was decomposed in The disengaged gas is chiefly carbonic acid; but hold- 
(fermentation, and was thought to contribute to the ing, as first remarked, some alcohol in solution. It appears 
tity of alcohol. ‘The French chemists also assert that by analysis that this is the produce of part of the carbon 
rt of it is converted into the malic; hence the peculiar of the sugar and of its oxygen ; and this is the great change 
werties of some wines; hence also the practice of liming which leads to the production of the alcohol. But it also 
ats, or of sprinkling the grapes with lime in the manu- contains some obscure vegetable matter in suspension; 
ire of Sherry wines, whence they acquire that peculiar because, if passed through water, it not only converts it 
rand hard taste which distinguishes them from the wines into vinegar, but deposits that mucilage which in vinegar is 
Madeira. As the tartarous salt adds to the fermenting called the mother. It is possible, however, that this may 
ier of the fluid, hence we explain the facility with which itself be a new compound ; and it is one which, in certain 
Hiuice of green grapes runs into fermentation when com- cases, contains azote. That substance, Which exists in 
'd with ripe ones ; the immature fruit containing a much yeast, has also been found in the disengaged gas, partly, it 
er proportion of this salt than the mature. Thus also is said, in the form of ammonia; and hence, possibly, a 
We wines continue to ferment longer, or to retain the nauseous ammoniacal taste, well known in bad wines, and 
yer of fermenting ; and hence the vivacity of Champagne very remarkable in those of the Cape of Good Hope. 
es, the most effervescent kinds of which are made from § The generation of heat is one of the most remarkable 
-ripened fruit. phenomena in fermentation, and it bears a proportion to 
Vhe temperature of 54° Fahrenheit is considered the the bulk of the fluid. It is sometimes so great as to render 
it favourable to this process. In extreme heat it fails, it necessary to reduce it by art; its cause is obscure. The 
ia extreme cold. Hence the difficulty of making wine colour of wines is also produced during the fermentation ; 
ndia and the West Indian islands. Hence also, in the the red appears to be a substance analogous to resin, 
jperate climates, we have it in our power to regulate soluble in alcohol; and thus its production is accounted for. 
entation by the use of heat or of cold. Hence also Hence white wines may be made from red grapes, by ex- 
| that wines which had ceased to ferment, recommence cluding the husks; hence also red wines are often astrin- 
ipring; and hence one of the processes essential to the gent, because the tannin also lies in the husk. Thus also, 
nufactures of Champagne wines, namely, that of watching in Champagne wines, the red are generally inferior, be- 
spring fermentation, and bottling the wines in this stage. cause the species of fermentation required to extract the 
ir is necessary to fermentation, rather than essential. colour dissipates part of the flavour. 
b operation does not cease in closed vessels, but is re- _ The formation of alcohol is the last and the essentiai 
ed. Air is not absorbed in the vinous fermentation, phenomenon ; and it is now plain how this must depend 
ough its oxygen is in the acetous. The wine is on the quantity of sugar, on the goodness of the fruit, on 
nger in close vessels if the process is slower, because a the due apportioning of the lcaven, and on the manage- 
tion of the alcohol escapes from the vats; and this is ment of the process. 
} understood in our malt distilleries. That alcohol is Thus, when all the necessary circumstances are prescnt, 
4] in solution in the carbonic acid which is generated, the process goes on till the produce is pure wine, or a com- 
thus it appears to intoxicate more rapidly ; as is well pound of alcohol, water, acid, colour, vegetable extract, 
iwn in Champagne wines. Under pressure, this com- and sugar. For although the two latter are said to be 
bnd is united to the fluid; and being disengaged, pro- destroyed, there is almost always a minute portion of both 
es the well-known effervescence. The practice of fer- remaining; the former rendered very sensible, in some 
intation is partly regulated by this consideration. The wines, by the skinny matter which it deposits on the 
ent stage of that process in wine-making is allowed to sides of the bottles. In a similar manner it happens that 
b place in an open vat, the next is partially checked by a portion of sugar continues attached to the wine for a long 
occasional bung, and in the last of all the vessel is com- time, though it is not always sensible except to a fine taste. 
tely closed. In strong still wines, the whole process may Thus it is perceptible in Claret, and even in Madeira, 
iconducted in open vessels; but in light and brisk ones, which are among the driest of our wines. It is often very 
s absolutely necessary that the last part should take sensible in Port, and when in excess is commonly the 
Ire in closed ones. Champagne wines are managed so mark of a bad wine. In the first stages of the fermenta- 
ito ferment even in their bottles. tion the sugar is never thoroughly decomposed. — If that 
he voluine of the fermenting fluid has a considerable were the case; indeed, the process would stop, or it would 
ct on the process; a few days are sufficient to complete proceed to vinegar. Further fermentation, that slower 
hen the quantity is large. When small, it is difficult species which takes place in the casks, tends further to 
stablish, and tedious in the progress, and the results are diminish it; but still a portion remains, even when it has 
different ; wines of different qualities being thus pro- been bottled. ’ oe: 
ted from the very same materials. It is the samc in the It is the gradual conversion of this = t is chie 
mate fermentation or ripening of wines. Champagne operation that goes on in bottled wines, ee egg an. 
ild be destroyed in a large cask: porter, an extreme of the change which these undergo. “3 is sp often 
e, is ripened in enormous quantities, as are many of the requires many years aie ine oni ; t - — pee 
mger wines. Bulk is peculiarly required for the strong the Clarets ot — an ial i — ~ - 
Sweet wines; Champagne may be made in a gallon and the same process indee takes place : § eet . 
fasure. degree in Madeira and the other strong wines. In these 


Phe first appearance is the production of air-bubbles, cases it is a cause of improvement, the wine becoming, 
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more perfect under this last tedious fermentation ; in others 


Making. however it is mischievous, and hence the destruction of many 


wines. Thus Champagne is destroyed, and often very 
quickly: thus Burgundy also is easily ruined; and thus 
even our Port is not a very durable wine, though the de- 
struction is here accelerated by the intermixture of brandy 
used in this particular manufacture. Age, which thus me- 
liorates one wine, destroys another, independently of that 
loss of flavour which occurs in some of the more delicate, 
though this also is the result of the slow fermentation under 
review. In the sweet wines the same process tends con- 
stantly to diminish that sweetness ; and hence the compa- 
ratively dry qualities of ancient Malmsey and of Paxaret un- 
der the same circumstances. In this class of wines also the 
flavour is injured by the same process, or by age ; and hence, 
though age may confer merit as well as honour on Malmsey 
and Malaga, and generally on the sweet Spanish and Greek 
wines, which have little flavour, by diminishing their lusci- 
ousuiess, it destroys or injures the highly perfumed wines 
of Frontignan, which can scarcely be drunk too new. 

By the sare considerations we can account for the 
benefit which Madeira wines receive in a hot climate, or in 
a hot cellar. The effect of the heat, and, in the case of a 
sea-voyage, united to the agitation, whose action was con- 
sidered before, is that of accelerating the imperceptible 
fermentation, and thus ripening the wine sooner than 
would have happened in a low temperature and at rest. 
But it is a mistake to imagine that this is peculiar to 
Madeira, or that it is the only wine which can be benefited 
by this treatment. It is the same for all the Spanish wines, 
for Sherry and for Port; and it is also true of the better 
and safer wines of France, of those of Hermitage and the 
Bordelais. Claret becomes drinkable in a much shorter 
time in a warm than in a cold cellar; and that is equally 
true of many more of these wines. But that which some 
will bear, others will not; and thus many of the wines of 
France, so far from admitting a high temperature, can 
scarcely be preserved even in alow one. As to Port, it is 
a useful piece of knowledge to be aware that it may 
speedily be rendered aged by heat. And in this case it 
deposits its colour, and assumes the marks of old wine to 
the eye as well as to the palate. One year will thus do 
that for Port which might have required five or six; but 
the period of its entire duration is consequently shortened, 
as might be expected. The effect of heat is indeed such 
in this case as is suspected by few. In America it is a 
well-known practice to boil Madeira, or to heat it to the 
boiling temperature; and the effect is that of rendering it 
good and old wine, when previously harsh and new. The 
same practice is applicable to Port. If newly-bottled wine 
be exposed to the sun, it begins shortly to deposit, and 
improves in flavour ; and even the rawest wine of this kind 
may, by heating it in hot water, be caused, in the course 
of a day, to assume the quality which it would have had 
after many years of keeping. It is so far from being in- 
jurious, as might be imagined, that it is a valuable secret ; 
and, as we believe, one that is but little known to those 
whose interest it is to give the complexion of old wine to 
new, and who generally effect this purpose in a fraudulent 
manner, by putting it into foul and crusted bottles. 

It is important, in another view, to consider the effects 
which follow from a portion of undecomposed sugar re- 
maining in wine. It is supposed to be a means and a test 
of the security of wine; and the French chemists assert, 
that as long as any portion remains undecomposed, such 
wine cannot run into the acetous fermentation. This ap- 
pears true only in a limited sense. In Hock, it would 
seem as if every atom of sugar had vanished, and yet the 
durability of that wine appears to be endless. If that is 
not absolutely the case in Claret and Madeira, still these 
are very durable wines; the most so, after Hock, at least 


of the dry class. None of these, when of a good qual; 
ever runs into the acetous fermentation. Perhaps this 
depend on some peculiar balance of principles, which che. 
mistry has not yet found the means of discovering 5 for ni 
other cases, it is certain that the chemists in question are 
under an error, and that the acetous fermentation yi} 
come on though sugar should still be present, This hap. 
pens in many of the French wines of the lighter kinds, 4 
in the sweet wines from the grape, that effect does not take 
place, it is very certain that it happens in the wines made 
in this country in imitation of them from various sub- 
stances. In these cases even sweet wines are found to be 
occasionally pricked, as the technical term is, or vinegar 
and sugar are co-existent in the fluid at the same time, 
Nor are even all the foreign sweet wines of the grape ex- 
empt from this disease; as must be well known to those 
who have an extensive knowledge of wines, or of the wine 
market. 

There is reason to believe, that the cause of this must be 
sought as a circumstance which these chemists seem tp 
have overlooked. If the balance of principles in a sweet 
wine has been perfect, and the process of fermentation has 
also been complete, and if, in addition to this, these wines 
have been so carefully racked and fined that no Jee or 
Jeaven remains in them, they may be safe, because there js 
nothing left in them to re-excite a fermentation, or to 
bring on the acetous stage. But if that is not the case, 
if any impurity, any leaven in any form remain, the sweet- 
ness offers no security against the change into vinegar, or 
at least against the partial change which constitutes a prick. 
ed wine. The acetous fermentation may commence, and 
proceed as far as the circumstances allow; and thus vine- 
gar and sweet wine may exist together in the fluid. The 
nature of the acetous fermentation is indeed very ill under- 
stood, as little as that of the vinous ; and we are at present 
incompetent to reason much about it. It isa common opi- 
nion that it must be preceded by the vinous; yet this does 
not appear to be true. Certain mixtures of sugar, leaven, 
and water, will immediately tend to vinegar, without our 
being able to detect a previous vinous stage; and this 
seems always the case when the solution is very weak, ot 
the water in large quantity, provided, of course, there be 
access of air. It is indeed unquestionable, that in the com 
mon process of making vinegar, the acetous fermentation is 
going on in a saccharine fluid, so that the mixed taste of 
vinegar and sugar is perceptible until that process is com- 
pleted. Vinegar can also be produced by passing alco- 
holized carbonic acid through water, another obscure ope- 
ration; and in the human stomach it is produced in avery 
few minutes, when we can scarcely imagine that any pte- 
vious vinous stage can have taken place. | 

When all the favourable circumstances above stated are iy | 
present, the fermentation begins, and passes throught 118), 


regular stages, till there is produced wine, perfect and ary sign, | bi 
bas 

te att 
B att, 
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if the sugar has been thoroughly and accurately propot- 
tioned to the other ingredients; sweet if it has been m ° 
excess; and acid, as in Hock, when this substance has been 
in undue proportion to the other ingredients. The unfa- 
vourable circumstances must be sought in the temperature, 
or in the quality of the fluid. The juice of the grape 
rarely labours under any defect but the want of sugal, 
arising from a bad variety of this fruit, from a bad season, 
or from imperfect ripening. In the latter case, however, 
there may be added to defect of sugar or excess of watel, 
an excess of acid and an excess of extractive matter 

In the wine-countries, the defect of sugar is remedie a 
different expedients. In some, sugar or honey 1s added . 
the juice or must; in others, a portion of the juice Ea 
porated and added to the rest ; and sometimes all the re 
is boiled before it is submitted to fermentation. A 
seem to have been the vina cocta of the ancients, which, 


| 


other circumstances, we know to have been thick and 
, wines, requiring dilution. They could not have been 
1 to any consistence after they had become wine, with- 
psing all their properties ; and as to wines that were to 
st by a knife, it is plain that we must have misappre- 
ed the meaning of the term vinwm in this case, as no 
‘could exist under such a form. To gain the same 
it is a practice in many countries to dry the grapes 
lly, by suffering them to remain on the vine; but 
s chiefly resorted to for sweet wines, as in the case of 
1s, Tokay, Lipari, and others. The other expedient 
acreasing the properties of sugar in the juice is by 
x of Paris or gypsum, not an uncommon ingredient ; 
his effect, as well as that of absorbing and destroying 
uous acid, is also partially attained by the use of 


he management of the fermentation, supposing the fluid 
perfect, is regulated by the intended nature of the 
If sweet wine is desired, not only must the pro- 
pn of the water be diminished by one or other of the 
is above mentioned, if necessary, but the proportion of 
ctive matter or leaven must be reduced, to prevent it 
;running to the ultimate stage, and producing a dry 
strong wine. In this case the yeast is separated as 
s it rises, by mechanical means; as by fermenting in 
sasks in such a manner that it may be continuously 
ied at the bung-hole as fast as it is formed. Should the 
se be desired, or a dry wine be the manufacturer’s ob- 
the yeast is suffered to remain on thie surface in the 
that it may be continually returned into the liquor by 
internal agitation; or else it is stirred, or rolled in a 
or in the vat, so as to protract the fermentation. 
y, if the wine is to be brisk, to retain carbonic acid, 
the wines of Champagne, not only must the propor- 
) of water and leaven be increased, but the fermenta- 
must be conducted jn vessels partially closed, and these 
must be fully closed before the fermentation is com- 
\d. The management of the temperature is easily de- 
id from the principles already laid down. A deficiency 
at is easily remedied by artificial means, by a fire, or 
xposure to the sun; and this is sometimes done by 
ing a portion of the fluid, and then mixing it with the 
. An equal temperature in the vat is also procured 
yitation ; and when it is necessary carefully to maintain 
an heat, this is frequently done in the wine-countries 
urrounding it with straw or other bad conductors, or 
her obvious artifices. 
n apparently minute attentions of this nature, far more 
inds than would, on a superficial view, be imagined; 
ithe great superiority of the wines of France above 
2 of Spain, Italy, and Greece, often depends much more 
elicacies of this nature than on any difference in the 
ty of the grape. In wine-making, indeed, more seems 
h to depend on art than on nature; and it is both to 
raise and advantage of the French, that, by these mi- 
attentions, they have contrived to excel all Europe in 
jart. Italy, Spain, and Greece, with better climates, 
very natural advantage, are thus the manufacturers of 
usand detestable wines, which, in the hands of French- 
4 might rival the produce of that country. ‘The recent 
jovements made in the Sicilian wines in new hands, are 
bof how much depends on these attentions ; and those 
jhave drunk the nauseous, putrid, acid, and disgusting 
on wines of Italy and Spain, where nothing is want- 
put management and care, will know how to appreciate 
walue of these. 
h conducting the fermentation, some other considera- 
b are necessary, on which some remarks are alsu re- 
ed. The first of these is the favour. That evanescent 
I idelicate property, the douguet, as it is called, depends 
ttentions no less minute. ‘The flavour is very apt to 
SOL. XXI. 
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be dissipated by a violent or a long fermentation, or by an 
open one ; and hence, for the finer wines, great care is re- 
quired through every stage of that process. It is the same 
for the brisker wines ;. as, if this be neglected, this volatile 
substance, on which their peculiar property depends, may 
be irrecoverably dissipated. A consideration of the gene- 
ral divisions of the quality of wines will render these re- 
marks more intelligible. 

They may be divided into four classes; the sweet and 
strong; the dry and strong; the délicate and light, which 
are generally weak compared to the former; and the effer- 
vescent or brisk. Malmsey, Tokay, Frontignan, are ex- 
amples of the first ; and the second are peculiarly familiar to 
Britain. Hermitage holds an intermediate rank, as does 
Claret, between these and the third class; of which the 
lighter Burgundy wines, the white wines of Greece, and 
those of the Rhine and the Moselle, may be considered 
pure examples; and, of the last, Champagne is almost the 
only one that deserves to be named. 

If therefore the intention is to make either a strong sweet 
wine or a strong dry one, the fermentation is commenced 
in an open vat. But in the former case it is not suffered 
to remain there long, as it is in the latter. For the driest 
wines, or fer those which are manufactured for distillation, 
the fermentation is allowed to expend itself in the vat, and 
the wine is not tunned till it is made; the completion of 
the process merely, or the final solar fermentation, being 
reserved for the cask. In the sweet wines, on the con- 
trary, it is soon removed from the vat to the casks, that it 
may be more in the operator’s power to suspend the pro- 
cess, and thus to prevent the annihilation, or total conver- 
sion, of the saccharine matter. In the third class, again, in 
the highly flavoured wines, of which Burgundy may be se- 
lected as an cxample, the fluid is only suffered to remain a 
few hours in the vat; from six perhaps to twenty, that 
period varying according to the state of the temperature, 
the particular quality of the juice as to goodness or strength, 
and the other views of the manufacturer. This is done to 
prevent the dissipation of the flavour, which would be in- 
jured, if not destroyed, by an open fermentation. The 
same practice is followed for the wines of Champagne, 
though there is little flavour to preserve; the purpose 
being in this case to secure the power of checking the 
fermentation by pressure, so as to retain the wine in a 
low stage of this process, and thus to secure a supply of 
mixed or combined carbonic acid at the period of use or 
drinking. 
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There is nothing which more strongly distinguishes the Further 
bad or inferior wines of Spain and Italy from those of precautions 
France, even from those which, from their cheapness, must!" fermen- 


be considered as belonging to the same class, than the 
various disgusting flavours which they commonly present. 
Wines may have bad qualities from other causes,—from 
the nature of the soil or the grape; but there is far less 
difference in this fruit in different countries than there is 
in the care bestowed on the manufacture. To use a short 
and intelligible term, it is ji/th which is the cause of the 
bad quality of these wines; filth and neglect in every stage 
of the process, from the gathering to the pressing, the fer- 
mentation, and the tunning. In the fermentation, no pre- 
caution too great can be used to have all the vessels clean, 
and entirely free from every odour. There is no substance 
more delicate than wine, nor any one which is so easily 
contaminated and destroyed by bad fiavours, even in the 
minutest quantity. 

The same rules apply to the casks as to the vats. New 
casks communicate the well-known flavour of oak, often 
found in wines, and that, fortunately, is so agreeable that 
it is often given designedly by means of oak shavings. 
But in the finer wines, where it would be injurious, it is 
extracted from the wood by washing, and by hot water and 

5X 


tation. 


898 


Wine- 
Making. 


Manage- 
ment after 
fermenta- 
tion. 


WINE-MAKING. 


by salt. The more destructive evil of musty vats or casks, 
so often a cause of the nauseous flavour of the common 
wines above mentioned, is remedied by scraping, by wash- 
ing with boiling water, and most effectually by firing or 
charring the insides ; while staves which are deeply injured 
are replaced by new ones. Hot lime and water are also 
used for the same purposes. 

Another precaution is that of removing all the insoluble 
matter, of whatever nature, during every stage of the pro- 
cess ; and from this neglect it is also that the great mass of 
bad wines is produced in those countries where this art is 
neglected. Thus the seeds are always to be removed as 
fast as they rise to the surface, as they both render the 
wine harsh and communicate a bad flavour. The same is 
done with the husks when they have performed their duty 
in giving out their colour. It is most peculiarly necessary 
to be watchful over these, lest they should become mould- 
ed or musty; whence often arises that taste which re- 
sembles that of what is called corked wine ; a disease also 
arising from a bad cask, and often attributed wrongfully to 
careless bottling. In the finer wines, a single musty seed 
or husk will ruin a whole tun. In transferring the wine 
from the vat to the cask, or from one cask to another, 
whether by drawing off or pumping, care must be taken 
not to disturb the sediment, and more especially still, to 
separate any of the scum which may be on the surface, as 
this is always in danger of becoming musty, more particu- 
larly where it is most injurious, that is, in the lighter and 
finer wines. 

When the quautity of the fermented fluid is considerable, 
the remaining wine, which adheres to the solid matter, is 
separated by the press, and made into wine of an inferior 
quality, either for use or distillation. That refuse is also 
subjected to distillation with water in some cases; some- 
times, by means of water, it is converted into vinegar, or 


used for the manufacture of whitc-lead or of verdegris; or, . 


lastly, formed into cakes with the other refuse of the first 
pressing of the grapes, and used for feeding cattle. 

If, after the wine is made and tunned, it were suffered to 
go on fermenting, it would in many cases be destroyed. 
This, it has already been seen, does not easily happen in 
the sweet wines, where a large portion of the saccharine 
matter remains unchanged, though even these are not ab- 
solutely exempt. Nor does it very easily happen in the 
stronger dry wines. Yet it does happen to all, and is al- 
most inevitable in the light still wines, and in the brisk 
ones, whatever the strength or sweetness of the latter may 
be. Champagne would quickly become vapid, Burgundy 
would become stale and sour, and Claret would become vi- 
negar. For though the natural progress is supposed to be 
from the vinous to the acetous stage of fermentation, there 
are pllenomena in practice which show us that we are yet 
imperfectly acquainted with the exact nature and varicties 
of fermentation. Champagne, for example, becomes mu- 
cilaginous and flat ; while, though Burgundy becomes acid, 
it is scarccly possible to make it pass to the exact state of 
vinegar. 

Yet the tendency to the acetous stage must be considcred 
as general, for want of a better expression ; and on this view 
the management after the great fermentation is regulated. 
If itis suspected thateven intended sweet wine has been over- 
wrought, boiled must or sugar is added to it, and thus, in the 
tedious fermentation of the cask, it is secured or restored. 
But it must be remarked, that if the acetous stage should 
have commenced, that addition would only serve to accelc- 
rate and determine it. The remainder of the general ma- 
nagement consists in regulating the fermentation of the cask 
by the general principles before laid down; that is, if the 
wine is incomplete, it is not suffered to rise to the bung- 
hole, so that the new leaven which is disengaged may fall 
back again and protract the fermentation, while this is also 


aided by heat, by stirring up the lees, 
If the reverse be the case, and it is necessary to 
the secondary fermentation, then a cool temperature and 
rest are adopted ; while, as fast as the wine Wastes, itis k | t 
close to the bung by fresh additions, that so the disengaged 
leaven may escape. Some of the other requisites to the 
completion of wine will fall better into another Section of 
this little essay; but the process of sulphuring belongs to 
the second stage of management, as well as to the final ope. 
rations of the manufacture. P 


However vulgar and mechanical the process 


and by 


discovered, and the theory of which, in a scientific and ti id "8 
view, is not very well understood even now. It has been 
already shewn, that the process of fermentation has a per- 
petual tendency to continue as long as all the requisites are 
present, and more particularly as long as there is present 
that peculiar and obscure substance, the extractive Matter 
or leaven, on which it mainly depends. If this substance 
las been entirely separated in the two forms of yeast and 
lee, the process terminates naturally, the produce being 
dry or sweet, according to other circumstances now under. 
stood ; but if any portion of leaven remains in the liquor, 
then the acetous or some similar stage may come on, and 
the wine will be destroycd. 

The processes of racking and mechanical separation just 
described, are all intended to separate this matter; and 
whenever the wine remains turbid, it is always in danger, 
because the fermentation may at any time be renewed. But 
these operations are often insufficient to disengage all the 
leaven or lee, as much of it not only continues mixed, so as 
to produce the turbid state, but the extractive matter itself, 
which has not been brought to this insoluble form, remains 
combined with the fluid. 

The merely turbid state is remedied by the process called 
fining, which precipitates all the insoluble or disengaged 
lee and leaven that will neither subside nor rise ; thus re- 
moving one part of the hazard, besides communicating that 
brightness and beauty which is demanded in all wines. That 
brightness, therefore, is more than a beauty, since without 
it there is no security, at least in the finer and lighter wines. 
Various substances are used for this purpose, and the aetion 
of many of them is very obscure. They are either chemi- 
cal or mechanical. The mechanical substances are sand 
and gypsum, both of which have the property of precipitat- 
ing the insoluble matter, while the latter also absorbs water. 
Beechwood chips are sometimes used for the same purpose ; 
but the mode in which these act is not known. But the 
matters chiefly in use are chemical ones, gluten and albu- 
men. Of the latter, eggs and milk are both used, but the 
former are preferred. Of gluten, isinglass alone is used 5 
for, from some causes hitherto undiscovered, the gluten of 
terrestrial animals, or common glue, does not produce this 
effect to the same extent that it is obtained by the glue of 
fishes. It is also usual to adopt albumen for the white wines, 
and gluten for the red, as the former is found to precipitate 
much of the colour from these last. The proportion use 
is very small, an ounce of isinglass being sufficient for 4 
hundred gallons. To these chemical matters we might 
have added starch, gum, rice, and blood ; but they are very 
little used. The action of the albumen appears more me- 
chanical than chemical; becoming coagulated, and then 
entangling the dust, if it may so be called, which is a 
pended in the fluid, in the same manner as it would punly 
muddy water. In the case of the gluten, however, 4 neW 
chemical combination is formed with the tannin of the wine 
and the produce is that well-known substance resembling 
bird-lime, which is the basis of leather. Hence, also, fining 
diminishes the astringency of red wines. a) 

Presuming that one of these substances has been ml 
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, the fluid is strongly agitated, and suffered to repose 
‘ear, when it is again racked into a fresh cask. It is 
| very important to select for this purpose dry cold 
ner, and, as is particularly remarked, north-east winds. 
) some mysterious cause, in close weather, and fogs, 
putherly winds, the precipitated matters rise again, and 
«, the objects of the operation. The other precautions 
hose of using a syphon instead of a cock, as affording 
or security ; or, what is now used in all the best French 
factories, blowing off. This is performed by a condens- 
ngine, as in the drawing of porter, and thus access of air 
‘vented. ‘This is very important where fine-flavoured 
} are concerned, as it is in brisk wines; because the 
tnie acid which would be lost, carrying away also a 
pn of the alcohol or strength of the wine, is thus pre- 
d. : 
it the leaven held in solution cannot be separated in 
inanner, and for that purpose recourse is had to the 
bss of sulphuring. The most common and the simplest 
ice in this case, is to fill the proposed cask into which 
yine is to be racked, with sulphurous gas, by burning 
nes in it til] full. The wine being then introduced, 
jnes turbid, and, after the necessary time, it is found 
fore. Should the fermentation still be renewed or 
led, this operation is repeated as often as it may be ne- 
ry. If, as in the case of some of the Bordeaux wines, 
juantity of leaven in the wine is so great that it cannot 
fercome in this manner, the combustion of the sulphur 
n the cask is repeated at intervals during the process 
ling it. But it is also a practice in that country to 
egnate with sulphurous acid a quantity of wine, and 
bubstance or mixed fluid, called Muwet, is reserved for 
1@ to those which may require it, by which means the 
icy of the operation is better insured. 

ne theory of this practice seems to a certain extent 
e. The sulphurous acid, or possibly its oxygen, unites 
ie extractive matter, or the soluble leaven, and renders 
loluble, as happens in the act of fermentation itself; 
thus it becomes capable of being separated by the me- 
ical processes of racking and fining. It is for this rea- 
ilso that sulphuring is largely used for the sweet wines, 
sure their preservation in that state. It has been said 
manganese, and other substances containing much 
ten, will produce the same effect; but the cheapness 
simplicity of the common process renders other expe- 
s unnecessary. 

hpposing wines of any class to have been thus obtained, 
b is yet much more to be done before they become the 
is which we know in our market. ‘The processes in 
for making marketable wines are badly distinguished 
the term medication, as they are of various natures. 
lke is indeed a great deal of wine which can scarcely 
fonsidered as strictly natural, though it is a common 
dice that all wines are so, except when fraudulently 
led, or altered, or mixed. It is difficult to draw the 
between what may be considered fraud, and what is 
‘imate; and certainly by those who expect that all 
+ is to be what it is commonly thought, the mere pro- 
of the grape, and of one process on one grape, every 
equent process may be esteemed a fraud. We must 
| limit ourselves to some of the most important opera- 
, as the whole would lead into a very long detail. 

he simplest process is that of mixing different wines to- 
er, whether of the same quality or country, or of differ- 
iones. In either case this practice may sometimes be 
lidered fraudulent, and in the latter especially so. But 
\degree it is inseparable from the nature of the manu- 
hre, and the mode in which it is conducted. ‘The larger 
er, or the capitalist on the spot, buying in small lots 
the petty manufacturers, is obliged to adopt this prac- 
‘partly to insure a certain quality, and partly for the 
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purpose of remedying those that are defective, by the addi- 
tion of better ones. 
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Ihe mode of performing this operation, which requires . 


great experience and judgment, is to select, first, that period 
of the year in which the wines show a disposition to renew 
their fermentation, which is in the spring. They are then 
said, in English, to bear the fret; and hence the operation is 
called fretting-in. _1t is only thus that a new and fine wine 
can be produced. The operation of mixing different wines in 
all cases disturbs both, so that they become foul. They also 
tend to ferment again, till a new balance of all their prin- 
ciples is produced; and thus it is expedient to accelerate 
and determine this fermentation, so as to form a proper 
compound, without which the new wine would be perishable. 
After this, also, it becomes necessary once more to have 
recourse to sulphuring, fining, and racking; and not till all 
this has been gone through is the wine completed. In the 
Bordeaux practice of mixing Clarets, the muet or sulphured 
wine is sometimes added at the same time, where the wines 
being of very discordant qualities, a dangerous fermentation 
might be excited. 

In the wine-countries it is usual to cultivate particular 
grapes or wines, rough, or coloured, or astringent, or high 
flavoured, for the mere purpose of mixing with others; so 
far is this art from being so simple as is commonly imagin- 
ed. It is a frequent practice to import the wines of one 
country to mix with those of another, and thus to suit the 
taste of purchasers, or obtain other ends. This practice is 
pursued even by the importers into Britain, and, as we need 
not say, opens a door to endless frauds, while it may also 
be innocent. Thus, in this country, as well as in Portugal, 
the wines of Spain, Alicant, Barcelona, and so forth, are 
mixed with Port wines; as are the cheaper Clarets of the 
south of France, and some other of the strong-flavoured 
wines of that country. Ina similar manner, the wines of 
Fayal and the Canaries are manufactured into Madeira, as 
are those of Sicily ; and thus, too, Sherry is largely com- 
pounded out of many of the wines of Spain and Portugal, 
and of the islands of the African coast. 

But the most extensive operations of this nature are car- 
ried on at Bordeaux with the wines which we call Claret, 
not one-thousandth part of which are of a good quality, or 
unmixed in some way, and the one half of some of which, 
perhaps, are not French, but Spanish wine. The fol- 
Jowing statement, while it is curious in itseli, will illus- 
trate this subject. In the year 1814, the total quantity 
of the Clarets, or Bordeaux of the first class, was as 
follows :— 


Chateau Margaux..........ssssecsseseesseeee 80 tons. 
Lattin. 27 eeeieneeerts. eae. boos TIME 
Chiaveau Tuatitevin:...0... ee ccaaenss, GO Fe. 


In the second class it was thus: 
Margaux de Madame Derauzan.......... 60 tons. 


Wiis COVA GT 07 0s 5.00855. LORI. 
M.. Monterisoti ........:...000 20" 6. 
M. Montalambert........s060. 20 soe 
St Julian meowillemesjeee.s ssesess.s 80 ... 


iapeee. . antes TO)... 
Pauillac M. Depichon..........0000... 60 ... 
Brame Mouton .........0+0... 80 ... 

We cannot afford room for the remainder of this state- 
ment, comprising the produce of the fourth and the fifth 
qualities ; but it is plain that very few of those persons who 
imagine that they are drinking the first growth of Bordeaux 
wines, can even be drinking the second. 

The first growth of Claret, it is thus seen, amounts only 
to 230 tons for an average ; and that even of the second is 
only 425; a fraction indeed in the consumption of Europe. 
But in the third class, of which we cannot afford to give the 
details, there are 1061 tons, and in the fourth 825, making 
a general total of 2541 tons. Besides this, there are other ine 
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Wine-  ferior wines which do not enter into the enumeration ; and it ordinary sweet Spanish wines possess is rather bad than 
Making. is by mixing the greater number of these in various propor- good, though, like the taste of Sherry, and porter, and al a 
“—"Y~" tions that the market is supplied, it being necessary toreserve they may become agreeable by habit. i 
many of the better wines to render the others saleable. Excepting these cases, and a few among the Italian win 
We must however remark, that, among the districts which we cannot afford room to detail, many of the flavoy 
which produce the inferior wines, such as those of the Bas found in wines are communicated by art; and this iif, 
and the Petit Medoc, a few farms produce smal] quantities, part of the business of the manufacturer and mete 
of a quality equal nearly to the good St Julian or Lafite Much of this is a secret, but some of the substances ted 
wines ; and these add to the bulk of the better kinds, being for the purpose are known. The taste of Greece is now, ag 
generally reserved, and sold at high prices. In the district it was in ancient times, to perfume its wines with tur eiihe 
Medoc, the seat of the better wines already mentioned, there —the vina picata of the ancients; and this is effected b 
are, besides the third and fourth classes, six or eight kinds putting turpentine or rosin into the casks. In Britain a 
of wine, known by the names of Gros Bourgeois, Petit chivalrous and baronial ancestors perfumed their wines with 
Bourgeois, Artisan, and Paysan ; and these arc manufac- every strange ingredient that can be imagined ; but that was 
tured, with others, for the British market chicfly, by means the age of spicery and perfumes, and he who ate cinnamon 
of Spanish wines, by mixing with the strong wines of Bene- with his pork, might drink ambergrease in his wine, 
casto and Alicant. The same is true of the Grave wines. The flavour of Madeira is nothing but that which we 
This is the great mixture, in fact, by which the market is know is given by means of bitter almonds, and we believe 
filled to almost any extent with Claret wines so called; and of sweet almonds also; and the same practice is followed 
these mixed wines are almost the only ones we drink in this for the wines of Saint Lucar. That which is called the 
country. Ifthat be a fraud, it must also beremembered that borrachio taste in wine is for the most part that of the tar 
such is British taste in wine, and that Claret is generally with which the seams are secured. In Sherry the flavour 
esteemed here only in proportion to its strength. Of the seems produced by the destruction of the acid, the conse. 
stronger and finer wines there is not enough for even our quence of the lime used, and possibly by some other action 
consumption ; and as we must have them strong, they are of that substance on the fruit. One of the most common 
rendered so by this process. That effect is also obtained, ingredients used for flavouring wines is oak chips; and from 
however, by some of the south of France wines ; by those this the wretched Lisbon wines acquire the little taste the 
of Coté, which are used for mixing with the weak Medoc have. Orris root is also a common ingredient, and the high. 
and Grave wines, for the British market. This is the case flavoured wine of J ohannesberg is imitated by a proportion 
with those of Queyries, such as Monferrant and Bassens; of rose-water. The orris root gives a very agreeable fis- 
and those of Palu, such as Macaw, St Romain, Codillac, vour, and is used in France; and there it is also the custom 
St André, Lugon, and many more. to use raspberries and other highly perfumed fruits. A very 
Mixture of | The French wines of which we have been speaking will agreeable flavour is also said to be produced by wormwood. 
brandy. not endure to be rendered stronger by means of brandy. ‘The flowers of the vine itself are likewise used for the same 
The property of this substance, thus mixed, is to decompose purpose, their smell much resembling that of our migno- 
the wine in process of time, causing the extractive matter nctte. This last is an ancient practice in Egypt. 
or mucilage to be deposited, as well as the colour, as is | The method of gaining this end requires some delicacy 
daily seen in Port wines, and thus diminishing their powers and attention. In particular, care is taken that it be not 
of duration. At the same time it destroys their lightness overdone. As the full fermentation would destroy the more 
and flavour, that peculiar indefinable delicacy well known volatile flavours, these substances are only introduced to- 
to drinkers of good wine, but quite imperceptible to British wards its decline. In Madeira the nut-cake is put into the 
drinkers of Port. In a certain sense, we may consider that cask. Flowers are suspended in a net or cloth, either in 
it is only the bad wines which will bear this medicine; those the fluid or the vacant part of the cask, and thus a small 
which have no flavour of their own, and whose whole merit quantity of raspberries communicates a considerable flavour. 
already is their strength. What sort of a compound is made The colouring of wine is also part of the business of the Colouring) 
of a weak wine with brandy, ought to be known to those maker, because colour is in a good measure a matter of! " a beth 
who drink what is called Lisbon wine. Buta depraved taste fashion and fancy. Some grapes contain naturally very 9 Jy 
has rendered it necessary to our nation, and thus it is largely little colour, while that of the Claret vine, and many of the 
used, even in those wines of Portugal and Spain, of which grapes of Spain, are highly charged with the colouring 
the chief fault is that of being too strong already. We may principle. We already explained that the colour was con- 
thank the Methuen treaty for being condemned to drink tained exclusively in the husk. These latter wines are 
what Mr Pinkerton calls wine fit for hogs only. This mix- often, therefore, selected and reserved for this particular 
ture is performed in the same manner, at the period of fret- purpose ; and it is also a practice to use the dyeing woods, 
ting ; and the proportion is regulated partly by the taste of logwood and Brazil wood, for obtaining the same end. The 
the consumers, and partly by the badness of the wine. As elder-berry, which is full of colour, is also resorted to; and 
it must have a certain strength, the worst wines require in Portugal it used to be extensively cultivated for the pur- 
most ; and hence, whenever we taste the brandy in wine, pose of dyeing Port wines. When white wines are thought 
we may be sure it is bad. It is a taste sufficiently percep- too pale for the market, they are coloured browner by means 
tible to those who know what real wine is. of the well-known ingredient burnt sugar ; and the chips of 
Flavouring Many wines have naturally so little flavour, that they can oak also produce the same effect. By some means also iron 
of wines. scarcely be considered to possess any. There are few in- finds its way into some of the French wines, and thus, 0” 
deed that possess this quality in any great degree; and of exposure to air, they become black. This unpleasant effect 
these flavours a large proportion is bad. Wines so highly is not unusual in the sweet wines from the south of France. 
perfumed by nature as Hermitage and Burgundy are rare ; This property relates almost exclusively to the wines 0+" 
indeed these are almost the only examples; and after them Champagne, and it is one that may err in excess or ae 
we may consider the finest Clarets, and then the finest of It is already apparent that it is the product of an unfinishe 
the Rhine wines. The sweet wines which possess it are fermentation, and therefore a due degrce of it must mainly 
well known ; and these also are but a small part of the total depend on the proper management of this process: It is 
number in this class, being almost limited to Paxaret and secured by bottling at the proper season, March, and before 
. 8 et an ca Dy § pe . 
the Muscat wines, among which Rivesaltes stands first. the fermentation is exhausted ; and if in danger of exces 
Constantia has rather a taste than a flavour; and what the it is restrained or diminished by racking, or decanting alt 
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uring. But it happens not unfrequently that it fails destruetion of the wine, although it materially injures its _Wine- 
ther, either from aceident in the management, or a flavour and other qualities. It oeeurs in this wine from Making. 
season ; from faults in the fruit, or fermentation earried the quantity of extraetive matter which it still eontains 

ar, or a weak wine exhausting itself unexpectedly. In and whieh is that by whieh the fermentation is ania’: 

ase the remedy is to introduce sugar, not only into the It is eoneeived to arise from the action of oxygen on this 

j, but into the bottles. In fhe first easc the fermenta- substance, eonverting it into a matter analogous to fibrine 

is renewed, and the wine may thus become legitimate instead of ehanging the whole into vinegar. Thus it 12 
ood. In the other the effeet is far different, and not sembles the mueilaginous deposit of vinegar ealled the 

; and henee it is that all the very sweet Champagne mother. In the bottles it may be often cured merely by 

p are bad or indifferent. These are, in fact, a mixture heat, by exposure to the sun, or by immersion in hot water. 

ine and sugar rather than proper wine; and in this When obstinate, it is remedied by uncasking and by agita- 

the effect of the sugar is not to produee anew fermen- tion, by exposing the fluid to the air. It is leo said to be 

, but to disengage the carbonic acid of the wine, as a removed by a small quantity of vegetable acid, or by sugar ; 

pr any other soluble substanee would do by a superior but when on a large seale, it requires the proeess of fining. 

ty. To gain this end, the solid sugar is corked up in It is held essential by the French, who are our chief Bottling 
pottle, so that the disengaged gas is retained under the teaehers in every thing that relates to wine, that a wine- 2nd cellar- 
ure of the eork, ready to fly out whenever that is re- ecllar should not only be dry, but preserved in a very uni- °° of 
pd. Thus Champagne which has been destroyed by form state of temperature, as near to the mean annual heat ae 
is rendered at once swcet and efferveseent ; and this, of the country as possible. We have already shewn, how- 

ever convenient a secret it may be to the possessor, is ever, when this rule may be usefully dcparted from, for the 

n fraud, and a very eommon one. purpose of aeeelerating the ripening of wines. In the deli- 

ne acidity, or the pricked taste of wincs, isa fault which eate wines of that country the rule still holds good, and 

ps ought never to be eorrectcd, as in this case the wine very conspieuously too with regard to the wines of Bur- 
erally spoiled. This nevertheless is done, and some- gundy and Champagne. It is equally true of the finer and 

s to a considerable extent. Acidity arising from tar- lighter Italian wines. The wines of Spain and Portugal 

ys aeid, or even from malie acid, if that really be the seem to defy every thing. It is also held by the Freneh 

fin wines whieh is not tartarous, may be a virtue and a most essential that a eellar should not be subjeet to the 

ty, as it is very remarkably in Hoek. But it is often agitation of earriages, the reason of which is plain enough ; 

izht otherwise, even when it is thc natural property of and that it should be free of bad smells. As to moisture 

yine, arising from its own native acid, and after a cor- however we must remark, that, like heat, it seems to accele- 
ermentation. In this case means are applied to remedy rate the deposition and eonsequent ripening of Port wines. 

a disease in the wine. In the manufacture of Sherry, Of bottling we need say nothing; only let it be remem- 

s already remarked that lime was used to prevent it; bered that eorks eannot be too good, but that no preeau- 

shis is also applied in other cases where tartar is in ex- tion will absolutely prevent all communieation through a 

as the tartrite of lime is insoluble, and can be fined cork, however secured and sealed. 

and separated by racking. It has becn the fashion The rules which we have thus given are all of a general Making of 
e lead, metallic lead, for this purpose; and in Franee nature; but there are yet a few niceties to be explained, and ke 
s formerly used largely in the wines consumed in Paris. an example from each of the four classes into whieh we ”!"°* 
as then discovered, and the act made penal; and if not divided wines will render the subject more intelligible. 

oned entirely, it is less used at present everywhere. The attentions required in Champagne wines are perhaps Champagne 
| this is a poisonous substance is too well known; but the most minute and the most eomplicated, and they there- ‘7° 
has been overrated in this particular case. The tar- fore stand most in need of being detailed. Champagne is 

lof lead, like that of lime, is insoluble; so that after the a late eountry, and it frequently happens that the frosts 

ihad done its duty, it was discharged by racking and have commenced before the grapes are ripe. Of course it is 

. Had this not been the case, all Paris, at the time an imperfeet vintage, which limits that eountry to this par- 

beak of, must have bcen poisoned. Yet it is a sub- ticular class of wine. A very brisk wine is not easily se- 

e that ought not to be used, because, in an aeid wine eured from grapes absolutely ripe ; and thus the half- 

}cent from fermentation, it might produee cither white ripened fruit of this district is bronght into use. Yet the 

jor subearbonate of lead, or else sugar of lead, acetite, best of these wines, the finest elass of Sillery, rarely scen 

of them poisons if in different degrees. in this country, is made from the ripened grapes; and hence 

r the acidity of wine from the commenccment of the it is that the best of the Champagne wines are those which 

bus fermentation there is no proper remedy. It may are least brisk or violent, and that great violence is a cha- 
recked if taken in time, as it would be prevented by racteristie of the inferior kinds. 

ful sulphuring. Here lead is highly pernicious ; and it The finest wine is produced here by a very light pressure 
scarcely be said, that to add sugar of lead, as has been of the grapes, in whieh case only the ripest give out their 

from ignoranee and fraud united, is to add a poison juiee. It is held necessary to gather them when the morning 

ut even obtaining a remedy. Chalk and lime may be dew is off, to prevent water being added to thc juiee. The 

| with impunity; yet neither can these, and far less next pressure and the least ripe grapes are reserved for the 

ies, be used to such an extent as to cnre the disease, inferior classes. When the juiee is poured into the vat, it 

ey unite to the other acids, and also deeompose and remains one night only, the seeds being earefully separated. 

oy the wine. To prevent it as far as possible when In all cases the greatest eare is taken to separate damaged 
nenced, a low temperature and careful exclusion from grapes or rotten ones ; and it is as mueh sa this neglect 

ir are ncecssary. But it must be remembered that air as any other eause thiat the eommon i = tae : “ so 

lfind aecess, not merely through cork, but through bad. If the Champagne is - - on : 2 dit a - 
hg-wax, and indeed through all rosins also; and thus 1s suffered to proceed _ a“ cutie — ittle es = 

P can be no complete security, the best being that of the purpose of extracting the co am i id ee : 

ng the bottles on their sides, so that the fluid itself length of this process, we have the ce “ hele di a _ 

mes its own cork. ‘The Italian practice of using oil is pink and red wines. But, as we pe oe efore, _ m- 

far safer, but it is balaneed by various inconveniences. Jures the flavour, as all weed Jjndges 4 eh nee ' gil 
ppiness is a disease almost peculiar to the wines of | When the liqnor is me ioe to om mi : : “ a — 
Mpagne, and its chemistry is very obseure. It is nota of yeast at the bung-hole is encouraged for ten or tw 
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days; and when the fermentation has become moderate, the 
bung is put down, and a hole is made by its side. ‘This 
hole is occasionally opened to give vent to the air, fora 
space of eight or ten davs. When no more air is discharged, 
fresh wine is introduced, so as to keep the cask constantly 
full to the bung-hole. This operation is continued if 
necessary till the end of December, when the wine gene- 
rally becomes clear. It is then racked into a fresh cask, 
and fined. After this it begins to ferment again, losing a 
portion of its sweetness, and improving in quality. If too 
sweet, it is not decanted and fined till the fermentation has 
been renewed by agitation. As the fineness of this wine is 
one of its essential qualities, and one difficult to obtain on 
account of its perpetual fermentation, it is racked and fined 
a second time, and thus it remains till March. In March 
it is bottled ; yet still it ferments, though corked, and again 
it begins to deposit. In the best wines it thus remains from 
fifteen to eighteen months in the cellar, when it is bottled 
over again, and is then marketable. The inferior kinds are 
seldom bottled twice, but an expedient is used instead to 
get rid of the sediment. For this purpose the bottles are 
ranged in frames with their necks downwards, and when 
the sediment has been collected in the neck, the cork is 
dexterously drawn, and again replaced, after which the 
bottles are filled and completed for the market. There are 
varieties also in this general process, such as that of suffer- 
ing the wine to remain in the cask for a year or more on its 
lees ; but we need not enter into these collateral details. 

There is little difference in the practice of Burgundy, ex- 
cept what refers to the retention of the carbonic acid. All 
else is the same; but great care is taken to clear these wines 
of their lees, as, from their extreme delicacy, they would 
soon lose their flavour, and also become sour. In the prac- 
tice of Bordeaux also the first stages of the process are the 
same, excepting in as far as a longer fermentation in the 
husks is used to extract the colour from the red wines. 
But there is a difference as to the process of sulphuring, 
which is largely used in these, in the manner already de- 
scribed. The red wines of Bordeaux are racked about the 
end of March or the beginning of April, but the white in De- 
cembcr ; and in all these wines great care is taken in all those 
circumstances which relate to cleanliness, however rude the 
people and the operations may appear on a superficial view. 

In the drier Italian wines, the must is allowed to ferment 
completely in the vat. In some vineyards a quantity of se- 
lected and half-dried grapes is thrown into each tun when 
the wine is finished, so as to give it sweetness, and prevent 
the hazard of its running to the acetous stage ; a rude and 
a bad process. In the manufacture of Florence wine, the 
must is withdrawn from the vat as soon as the head is raised, 
and the wine is transferred to a cask, where it is only suf- 
fered to remain thirty-six hours, when it is again decanted 
into a fresh cask at the end of a few hours, and so on until 
it is clear and marketable. Thus it is completed in a short 
time by little more than the process of racking. 

In different countries the practices used for procuring the 
sweet wines vary, but they will be found to depend on one 
or other of the principles already laid down. In Italy, as 
in the making of Florence wine, the fermentation is quelled 
by repeated racking and shifting. Thus the other processes 
are partly or entirely saved. But it is necessary that very 
swect and rich grapes should be used if this process is to be 
followed. To insure sweetness, on the principles formerly 
laid down, the grapes of Tokay are partially dricd before 
they are used ; and this is also done for the wines of Cyprus, 
and for some of those of France and Spain. The remaining 
processes, consisting in sulphuring, &c., need not again be 
detailed, as they are nearly the same in all countries. 

In Oporto, for the dry wines, the practice is to carry on 
the complete fermentation of the must in the vats. The 
wine is then introduced into large tuns, capable of holding 


twenty-five pipes each, and at this stage the brandy is added y 
at the discretion of the maker. In M adeira, the secon i, 2 
insensible fermentation is effected in pipes; and at the .“ 
of three months the wine is racked, when a certain - 
of brandy is added. In both these practices it wouliee 
as if the union of the braridy with the wine was less pewter 
than it might be rendered by a different management of thi 
part of the process. Hence probably it arises, inet 
measure, that the taste of brandy is so sensible in Many of 
these wines. In the best, the quantity is said to be a 
a twentieth part; but in the worst class of Port wines it 
seems sometimes to amount to a fifth or more. The pro- 
cess followed in making Sherry is rather more complicated 
The grapes in this case are first slightly dried, and ‘hie, 
sprinkled with quicklime. They are then wetted with 
brandy when introduccd into the press, and a further por- 
tion is again added to the must ‘before fermentation, ]t is 
highly probable that by this practice the brandy is more 
perfectly combined in the wine, and the fluid rendered 
more uniform; and hence also probably it arises that the 
taste of brandy is not to be perceived in genuine Sherry, 
though often found in those baser imitations which are ma- 
nufactured from the tasteless wines of the Canary Islands, 
and of other parts of Spain. The remainder of the process 
for Sherry consists in racking repeatedly, at intervals of a 
month or two, fresh brandy in small quantities being added 
at each stage of this process. 

In conclusion, we remark, that in the attempts to make 
wines in our own country from native fruits, the same 
rules are of universal application, and that an attention to 
them would render these domestie processes more complete 
than they now are, and the results more valuable. In Bri- 
tain also it is easy to make very good wine from immature 
grapes, by the addition of sugar in the necessary propor- 
tions ; and these can be procured in almost any season, 30 
that this might even become an object of a petty domestic 
commerce. Nor is the manufacture limited to the fruit 
alone, since the leaves and tendrils, by infusion, admit of 
the same treatment, and with the same results. Very 
tolerable wine, perfectly resembling the wines of France, 
can thus be made, and at an expense of little more than 
the very moderate cost of the sugar. (z. 2) 


The following table shows the number of gallons of fo- 
reign wine imported into the united kingdom, the quan- 
tities upon which duty has been paid for home consumption, 
and the quantities exported ; also the quantities retained for 
home consumption, after deducting the amount exported 
subsequently to the payment of duty; for the year ended 
the 5th January 184. 


Quantities re- 
tained for Ho 


ae uantities ; er ded 
Saeco a which Quantities [the Amountes: 

ERP ORNE Cs Duty has been exported. ported su 
paid. quently to the 


Gallons. Gaiions. Gallons. 
CHE ......... 460,024 | 457,062 5,467 
French ...... 570,195 362,712 155,375 
Portugal....| 2,980,383 | 2,773,404 391,581 
Spanish...... 4,022,315 | 2,641,171 | 1,238,878 
Madeira..... 279,157 122,010 143,829 
Rhenish..... 75,611 62,381 14,760 
@anary ...7. 250,804 30,149 280,607 
aval less «=: 1,241 19] 277 
Sicilian and | ) 89 
other sorts.| f 671,517 394,124 189,7 
Mixed, in 15 
bond : werany ies Giais ee 
Le 9,311,247 | 6,843,204 | 2,437,078 
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INGHAM, a small town of the county of Kent, in the 
dred of thc same name, and in the lathe of St Augus- 


rj Sixty-two miles from London. A eonvent was found- 


lere in the rcign of Edward I. by Arehbishop Peck- 
,. Near to it are some fine gcntlemen’s seats. The 
lation amounted in 1821 to 1085, and in 1831 to 1115. 
INKELMANN, Joun, was born at Stendall, in the 
/Marche of Brandenburg, in 1718. He was the son of 
pemaker. ‘This wonderful man, to all appearance des- 
1 by his birth to superintend a little school in an obseure 
n of Germany, raised himself to the office of president 
tiquities in the Vatican. His course of study appears 
rave been very desultory, but he spent two ycars in the 
yersity of Halle. After having been seven years rector 
he school of Seehausen, near Salswedel, he went into 
ny, where he resided seven years more, and was libra- 
to Count Bunau at Nothenitz. When he left this 
e, 1754, he went to Dresden, where he formed an ae- 
ntanee with the ablest artists, and particularly with 
ler, an exeellent painter, and one of the best draughts- 
of the age. In that year he abjured Lutheranism, 
embraced the Romish religion. In September 1755, 


yet out for Italy, and arrived at Rome in December fol- 


ng. His principal object was to see the Vatiean library, 
to examine the ruins of Hereulaneum. 

Vinkelmann carried with him into Italy a sense of beau- 

nd art, which led him instantly to admire the master- 

es of the Vatiean, and with which he began to study 


In. He soon inereased his knowledge; and it was not 


after he had thus purified his taste, and conceived an 


i of ideal beauty, which led him into the greatest 


ets of art, that he began to think of the explanation 


ther monuments, in which his great learning could 


jfail to distinguish him. In 1756 he planned his Re- 
ation of Ancient Statues, and a larger work on the 
Ite of the Greek Artists; and he designed an aecount 
jhe gallcrics of Rome and Italy, beginning with a 
ume on the Belvidere statues, in the manner of Richard- 
| who, he says, only ran over Rome. He also intend- 
a history of the corruption of taste in art, the rcsto- 
bn of statues, and an illustration of the obscure points 
mythology. All these different cssays led him to his 
ory of Art, and his “ Monumenti Inediti.” It must 
yever be confessed, that the first of these works has not 
he clearness and precision that might be expected in 


kencral plan and division of its parts and objects; but 


las enlarged and cxtended the ideas both of antiquaries 
collectors. The description of the gems and sculptures 
lhe Stosch eabinet contributed not a little to extend 


Ihkelmann’s knowledge. Few persons have opportuni- 
jof contemplating such vast collections. The engrav- 


sof Lippet and Count Caylus are all that many can arrive 
| Winkelmann’s “ Monumenti Inediti,” of which he had 
n the third volume in 1767, seem to have secured him 
lesteem of antiquaries. Had he lived, we should have 
a work long wished for; a complete collection of the 


brelicfs discovered from the time of Bartoli to the pre- 


, the greater part of which were in the posscssion of 
inal Albani. 

‘hen Cardinal Albani succeeded to the place of librarian 
he Vatican, he endcavoured to procure a place in the 
brew department for Winkelmann, who refused a ea- 
ry because he would not take the tonsure. In 1761 the 
itor of Saxony gave him, unsolieited, the place of Coun- 
or Richter, the direction of the royal eabinet of medals 
| antiquities at Dresden. Upon the death of Venuti, 
2, he was appointed president of the antiquities of the 
Btolic chamber, with power over all discoveries and ex- 
tions of antiquities and pictures. This is a post of 


lour, with an income of 160 scudi per annum. He had 


ospect of the place of president of antiquities in the 
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Vatican, about to be created, at sixteen scndi per month, Winslow 


and was named corresponding member of the Academy of 


iis all 
Inscriptions. The king of Prussia offered him, by Col. Winton. 


Quintus Icilius, the place of librarian and director of his 
cabinet of medals and antiquities, vacant by the death of 
Gautier de la Croze, with a handsome appointment. He 
made no scruple of accepting the offer ; but when it came 
to the popc’s ears, he added an appointment out of his own 
purse, and retained him at Rome. 

In April 1768, he left Rome to travel with Cavaceppi 
over Germany and Switzerland. When he came to Vienna, 
he was so pleased with the reception he met with, that he 
made a longer stay there than he had intended. But being 
suddenly seized with a secret uneasiness and extraordinary 
desire to return to Rome, he set out for Italy, deferring his 
visits to his friends in Germany to a future opportunity. 
As he passed through Trieste, he was assassinated, June 8, 
1786, by a wretch named Arcangeli, a native of Campiglio, 
a town in the territory of Pistoia, with whom le had formed 
an acquaintance on the road. This miscreant had been 
condemned for a robbcry to work in fetters four years, and 
then to be banished the Austrian territories on an oatli 
never to return. He had obtained a mitigation of one of 
his sentences, and retired to Venice; but ehanging his 
quarters backwards and forwards, he was so redueed in cir- 
eumstanees that he at length took up his lodgings at the 
inn where Winkelmann happened to arrive. Areangeli 
paid such assiduous court to him, that he entirely gained 
his eonfidence; and having becn favoured with a sight of 
the valuable presents which he had received at Vienna, form- 
ed a design to murder and rob him. He bought a new 
sharp knife on purpose ; and as Winkelmann (who had in 
the most friendly manner invited him to Rome) was sitting 
down in his chair, early in the morning, he threw a rope 
over his head, and, before he could disengage himself, stab- 
bed him in five different places. He had still strength to 
descend to the ground-floor and call for help; and being 
laid on a bed in the midst of the most violent pain, le had 
composure sufficient to receive the last sacraments, and to 
make his will, in which he appointed Cardinal Albani his re- 
siduary legatee, and expired in the afternoon. The murdercr 
was soon after apprehended, and on the 20th of June was 
executed on the wheel, oppositc the inn where he had com- 
mitted this atrocious deed. 

WINSLOW, a market-town of the eounty of Bucking- 
ham and hundred of Cotslow, fifty miles from London. It 
is neat and well built, has a market on Tuesday, and its 
population amounted in 1821 to 1221, and in 1831 to 1290. 

WINTER, one of the four seasons or quarters of the 
year. Winter commences on the day when the sun’s dis- 
tance from the zenith of the place is greatest, and ends on 
the day when its distance is at a mean between the great- 
est and least. Under the equator, the winter, as well as 
other seasons, rcturns twice every year, but all other 
places have only one annual winter ; which in the northern 
hemisphere begins when the sun is in the tropic of Capri- 
corn, and in the southern hemisphere when in the tropic of 
Cancer; so that all places in the same hemisphere have 
their winter at the same time. 

WINTON, Anprew, prior of Lochleven, appears to 
have been born during the reign of David the Second, 
which extended from 1329 to 1370. Tor the few seatter- 
ed notices of him that have been preserved, we are chiefly 
indebted to the valuable work which has transmitted his 
name to posterity. Of his parentage and education no re- 
eord has hitherto been discovered; but we learn from his 
prologue that he was a canon regular of St Andrews, and 
prior of the monastery of St Serf. The priory of St An- 
drews was endowed with very ample revenues; and the 
prior, in consideration of his conncction with the metropo- 
litan eathedral, was entitled to take precedence of all priors, 


wt 


Winton. and even of all abbots. 
—~—" belonging to St Andrews ; namely, those of St Serf in the 
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There were five subordinate priories 


inch or isle of Lochleven, Portmoak on the northern bank 
of the same lake, both in the county of Kinross, Pitten- 
weem in the neighbouring county of Fife, the isle of May 
near the termination of the Firth of Forth, and Monymusk 
in the county of Aberdeen. In the isle of Lochleven therc 
was a very ancient religious house belonging to the Cul- 
dees, for whom the canons regular of St Augustin were 
afterwards substituted by the bishop of St Andrews. The 
beautiful and romantic situation of this priory furnished a 
very suitable abode for a poet; and here Winton must 
chicfly have resided during a considerable part of his life. In 
the Chartulary of the Priory of St Andrews, which is now 
printed, there are several documents bearing the name of 
Andrew Winton as prior of Lochleven between the years 
1395 and 1413; but his life must have been prolonged se- 
veral years after this last date, for he menticns the death 
of Robert duke of Albany, an event which happened in 
1420. In the prologue to the last book of his chronicle, 
he expresses his anticipation of a speedy dissolution. 

His Orygynale Cronykil of Scotland was undertaken at 
the suggestion of Sir John Wemyss, ancestor of the noble 
family of that name. 

This tretys sympylly 
I made at the instans of a larde 
That hade my serwys in his warde, 


Schyr Jhone of the Wemys be rycht name, 
Ane honest knycht and of gude fame. 


Winton’s chronicle, while it yet remained in manuscript, 
was not entirely neglected by more curious enquirers: it 
was quoted by Selden, a writer of prodigious research, who 
was not however acquainted with the authors name; it 
afforded some useful information to Ruddiman for his edi- 
tion of Buchanan, and to Innes for his Critical Essay on the 
Ancient Inhabitants of Seotland; nor was it completely 
overlooked by Lord Hailes and Mr Pinkerton. Of that 
portion which relates more immediately to Scotish affairs, 
a splendid edition was at length published by the late 
David Macpherson, who has added a copious glossary, a 
series of valuable annotations, and other useful appendages.! 
It may safely be affirmed that none of our aneient writers 
has yct been cdited in a more faithful and judicious man- 
ner. The basis of his text is the Royal MS. in the British 
Museum : this appears to have been transcribed for George 
Barclay of Achrody, and its date is supposed to be at least 
as early as the year 1430; but he likewise had recourse 
to several other manuscripts, belonging to the same insti- 
tution and to the Advocates Library. 

The chronicle of Winton is valuable as a specimen of 
the literary taste and attainments of our ancestors at a very 
remote period, but it is still more valuable as a repository 
of historical information, and as a delineation of ancient 
manners. His simple pages present to our view many cu- 
rious prospects of society; and with a perseverance of in- 
dustry which had numerous difficulties to encounter, he has 
collected and preserved many anecdotes that tend to illus- 
trate the history of his native country. He divides his 
work into nine books, “in honour of the orders nine of 
holy angels.” Although he merely professes to write an 
original chronicle of Scotland, yet, like other Gothic chro- 
niclers, he presents his readers with an outline of the an- 
cient history of the world. ‘Towards the beginning of his 
work, he treats of the nature of angels, the creation of the 
world, the death of Abel, the generations of Cain and Seth, 


™ The orygynale Cronykil of Scotland, be Androw of Wyntown, 
Ato & 8vo. 


2 Of Winton’s chronicle a considerable number of MSS. is mentioned by Macpherson, but several others are known to be preserved. 
There is one in the Lansdowne collection, lately added to the British Museum, 


third in that of Captain Wemyss of Wemyss. 
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Priowr of Sanct Serfis Yncbe in Loch Levyn, &c. Lond, 1799, 2 vols. 
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the primeval race of giants, the situation of India, Eovnt 
Africa, Europe, Britain, Ireland, and divers other cote 
the confusion of tongues, and the origin of poetry = a 
idolatry. One chapter he devotes to the history bal 
Amazons, and another to that of Samson. 4 
mencing in so hopeful a manner, he continues 
immense pile of lumber, till having completed five books in 
this pantographical spirit, he at last confines himself more 
soberly to his proper subject. The adoption of such a plan 
is not to be considered as peculiar to the author: Winton 
follows the models which at that period were generally ap. 
proved; and the Latin chronicle of Fordun, who was _s 
ly contemporary, is composed of the same heterogeneous 
materials. (x.) 
WIRE, a piece of metal drawn through the hole of an 
iron into a thread of a fineness answering to the hole it 
passed through. Wires are frequently drawn so fine as to be 
wrought along with other threads of silk, wool, flax, &c. The 
metals most commonly drawn into wire are gold, silver, 
copper, and iron. Gold wire is made of cylindrical ingots 
of silver, covered over with a skin of gold, and thus drawn 
successively through a vast number of holes, each smaller 
and smaller, till at last it is brought to a fineness exceeding 
that of a hair. That admirable ductility which makesoneof 
the distinguishing characters of gold, is nowhere more con- 
spicuous than in this gilt wire. A cylinder of forty-eight 
ounces of silver, covered with a coat of gold only weighing 
one ounce, as Dr Halley informs us, is usually drawn into 
a wire, two yards of which weigh no more than one grain; 
whence ninety-eight yards of the wire weigh no more than 
forty-nine grains, and one single grain of gold covers the 
ninety-eight yards ; so that the ten thousandth part of a 
grain is above one eighth of an inch long. 
WIRSWORTH, a market-town of the county of Derby, 
in the hundred of its own name, 139 miles from London 
and twelve from the town of Derby. It is situated in a 
mining district, where it is the chief object to procure lead 
ore, and the silver frequently combined with it. The prin- 
cipal occupation is connected with the various processes of 
preparing these metals for use. There are laws regulating 
the mining, which are here administered by a court con 
sisting of a steward and bar-mast, which has two sessions 
annually. In the neighbourhood, many millstones and 
grindstones are drawn from the quarries. Here are two 
springs, one hot, the other cold, so near together that a 
man may put a hand in each at the same time. Thereis 
a good market on Tuesday, and two fairs yearly. The 
population amounted in 1821 to 3787, and in 1831 to 4082; 
but the parish comprehends ten hamlets and townships be 
sides, whose inhabitants amounted in 1831 to 7754. ; 
WISBEACH, a town of the county of Cambridge, in 
the Isle of Ely, eighty-nine miles from London, It isa 
port, standing on a branch of the Ouse communicating 
with Lynn. The country around is rich, producing much 
corn, a great part of which is sold at the market, and alter- 
wards shipped to other parts of the kingdom. The sessions 
for the Isle of Ely, which is an exempt jurisdiction, are held 
at this place. It is deemed unhealthy. The population 
amounted in 1821 to 6515, and in 1831 to 7253. 
WISBY, a city of Sweden, the capital of the province 
and island of that name, or, as it is sometimes called, Gott- 
land. It is situated on the western side of the island, was 
formerly a Hanse town, and a place of great trade. Itis for- 
tified, is rather irregularly built, but of stone, and in the 
style of the ancient German seaports. The harbour is not 
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and is very small; but it still has some ships belong- 
9 it. It contains 700 houses, with 3880 inhabitants. 
er to it are some quarries of marble. Long. 18. 2. 29. 
at. 57. 38. 30. N. 
ISCONSIN. The vast tract under this name, erected 
4a territory of the North American Union, stretches 
4 Lakes Michigan and Superior to the Missouri and 
te Earth Rivers, and from the northern frontier of the 
ouri and Illinois to the boundary between the Ame- 
4 and British possessions; extending from 40° 30’ on 
jwest of the Mississippi, and 42° 30’ on the east of 
river, to 49° north latitude, and from 87° to 97° west 
tude in the south, and from 90° to 102° in the north. 
| about 580 miles in extreme length from north to 
1, and varies from 300 to 600 in breadth, with an area 
bout 275,000 square miles. The greater part of the 
terrory is still owned and occupied by Indian tribes, and 
ge portion of its surface has not been explored by 
PS. 
| general description of the surface and soil of this vast 
exceeding in dimensions by one third the whole king- 
lof France, can be applicable to all portions of it. It 
nart of the great central table-land of North America, 
g a general elevation from 800 to 1200 feet above 
jevel of the sea; and probably the loftiest mountains 
e territory do not rise more than 2000 feet above 
igeneral level. The northern portion of tlie section 
of the Mississippi is traversed by a broad ridge, pre- 
ing few irregularities of surface, and attaining no great 
ation, although it forms the water-shed between the Mis- 
i and the Mississippi. Its elevation is only about 5U0 
100 feet above the level of the adjoining country. It 
' the most part destitute of trees, but contains nume- 
i lakes, with some wooded patches. ‘There is said to 
mother ridge between this and the Missouri, but infor- 
on as to this whole section is very scanty. A low ridge 
ine-covered hills runs between the sources of the Mis- 
ppi and the tributaries of the Red River; and a similar 
> divides the waters of Lake Superior from those of the 
issippi and Hudson’s Bay. Another hilly tract stretches 
the head of Rock River to Lake Superior, between 
ox and Menomonie Rivers on the east, and the Chip- 
i and Bois Brulé on the west, to which has been given 
}name of Wisconsin or Porcupine Hills. Lead has 
found on the southern part of this tract, where the 
bch and Smoky Mountains are about 1200 feet above 
general level; and copper occurs in the north. By 
Whe greater part of the territory is prairie or unwooded 
try. Farther north, between Lake Superior and Red 
t, isa region of lakes, swamps, and savannahs, or wet 
ies, Overgrown with sedges and rushes, which may well 
alled the great source of waters, since it gives rise to 
s reaching the Gulf of Mexico, Hudson’s Bay, and the 
of St Lawrence, at points from 1200 to 2000 miles 
nt from this common centre. Much of the soil in the 
ern part is inferior, and unsuitable for cultivation; but 
ne south the general features of the country resemble 
e of the adjoining states. That portion of the Upper 
issippi lying between the junction of the De Corbeau 
ISt Anthony’s Falls, presents to the eye a succession of 
fie and forest land, which has the general charac- 
| ics of a valuable agricultural country. The soil is 
ile, and apparently light, but of that ferruginous charac- 
Which has turned out so durable and fertile in Michi- 
Wood is often wanting, though forests may be ob- 
edon the hilly grounds. Wild hay may be cut in any 
tity. The tract here described is included in the re- 
cessions of the Chippewas and Sioux. Although there 
‘any marshy and barren tracts, yet the rapidity with 
Bh this region has been lately filling with settlers is a 
Pf that it contains much land of a superior quality. The 


| 


winT 


$05 


southern section of the western district, on the Desmoines Wisdom 


and the Iowa, is believed not to be surpassed in fertility 
by any portion of the United States; and although con- 
sisting mostly of prairie, contains woodland enough for 
economical purposes. 

The Mississippi forms the most striking natural feature 
of the country. Its most remote source, as has been re- 
cently ascertained by the expedition conducted by Mr 
Schoolcraft and Lieutenant Allan, is the little lake called 
Itasca by the Indians, and La Biche or Elk Lake by the 
Canadian traders, 3160 miles from the Gulf of Mexico, 
and 1029 from the Falls of St Anthony. The lake is esti- 
mated by Mr Schoolcraft to be at an elevation of about 
1500 feet above the level of the sea, and is separated from 
the tributaries of the Red River by the low ridge of hills 
called by the voyageurs Hauteur des Terres. The rivers in 
this territory are numerous, and mostly flow into the Mis- 
sissippi. The Wisconsin, which joins it at Fort Crawford, 
is one of the most important of its tributaries. It is 550 
miles long, and is navigable by steam-boats for about a 
hundred miles from its junction with the Mississippi. 

The settled portion of the territory is divided into twenty- 
six counties, of which eight are in the western or Iowa sec- 
tion, and eighteen in the eastern or Wisconsin section. 
The area of the former is about 12,500 square miles, the 
population at the close of 1837 probably exceeding 20,000 ; 
the latter has an area of about 20,000 square miles, with 
about 30,000 inhabitants. But this extensive region is 
chiefly inhabited by numerous and powerful tribes of In- 


dians, among whom attempts have been for some time’ 


making to introduce the arts of civilized life. Missionaries 
and teachers have been stationed in various districts, by 
the different religious societies. 

The government was organized in 1836. The legisla- 
tive assembly consists of a council of thirteen members, 
elected for four years, and a house of representatives, elect- 
ed for two years. In 1838, there were published in this 
infant state three weekly and one monthly newspaper. 

WISDOM usually denotes a higher and more refined 
notion of things or qualities immediately presented to the 
mind, as it were, by intuition, without the assistance of ra- 
tiocination. Sometimes the word is used, in a moral sense, 
for what we call prudence or discretion, which consists in 
the soundness of the judgment, and a conduct answerable 
to it. 

WISMAR, one of the provinces into which the grand 
duchy of Mecklenburg-Schwerin is divided. It belonged 
to Mecklenburg till 1648, when it was delivered over to 
the Swedes, who possessed it till 1803, when it was trans- 
ferred for a sum of money to the present sovereign. It is 
situated on the Baltic Sea, and, including the island of 
Poél, extends over thirty-eight square miles, or about 
25,000 acres, and comprehends one city and thirty-seven 
villages, with 15,419 inhabitants. The capital is the city 
of the same name, situated on a bay of the Baltic. It is 
surrounded with walls and ditches, contains four Lutheran 
churches, three hospitals,.an orphan-house, and several 
sehools, 1350 houses, and 10,070 inhabitants. It has some 
foreign commerce, especially in the export of wheat and 
other grain ; and has several ships annually equipped for the 
whale-fishery. There are manufactures of linen goods, 
especially of sailcloth, with several breweries and distil- 
leries. 

WIT is a quality of certain thoughts and expressions, 
more easily perceived than defined. <ccording to Locke, 
wit lies in the assemblage of ideas, and putting these to- 
gether with quickness and variety, wherein can be found 
any resemblance or congruity, thereby to make up pleasant 
pictures and agreeable visions to the fancy. Addison li- 
mited this definition considerably, by observing, that every 
resemblance of ideas does not constitute ~~ but those 
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only which produce delight and surprise. Pope defined 
wit to be a quick conception and an easy delivery; while, 
according to a more recent writer, it consists in an assimi- 
lation of distant ideas. 

The word wit originally signified wisdom. A witle was 
anciently a wise man; the wittenagemot, or Saxon parlia- 
ment, an assemblage of wise men. So late as the reign of 
Elizabeth, a man of pregnant wit, of great wit, was a man 
of vast judgment. We still say, in his wits, out of his wits, 
for in or out of sound mind. The word however is now 
applied in a more limited sense. 

Without attempting to expose the insufficiency of the 
definitions above mentioned, or hazarding a new definition 
of our own, we shall endeavour to point out the varieties or 
different sorts of wit. 

It is evident that wit cxcites in the mind an agreeable 
surprise, and that this is owing entirely to the strange as- 
semblage of related ideas presented to the mind. This end 
is effected, 1. by debasing things pompous or seemingly 
grave; 2. by aggrandizing things little or frivolous; 3. by 
setting ordinary objects in a particular and uncommon 
point of view, by means not only remote, but apparently 
contrary. Of so much consequence are surprise and no- 
velty, that nothing is more tasteless, and sometimes dis- 
gusting, than a joke that has become stale by frequent re- 
petition. For the same reason, cven a pun or happy illu- 
sion will appear excellent whcn thrown out extempore in 
conversation, which would be deemed execrable in print. 
In like manner, a witty repartee is infinitely more pleasing 
than a witty attack; for though in both cases the thing 
may be equally new to the reader or hearer, the effect on 
him is greatly injured, when there is access to suppose that 
it may be the slow production of study and premeditation. 
This however holds most with regard to the inferior tribes 
of witticism, of which their readiness is the best recom- 
mendation. We shall illustrate these observations by sub- 
joining a specimen or two of each of these sorts of wit. 

Of the first sort, which consists in the debasement of 
things great and eminent, Butler, amongst a thousand other 
instances, has given us those which follow. 

And now had Phoebus in the lap 
Of Thetis taken out his nap ; 
And, like a lobster boil’d, the morn 


From black to red began to turn. 
Butler’s Hudibras, part ii. canto ii. 


Here the low allegorical style of the first couplet, and 
the simile used in the second, afford us a just notion of this 
lowest species, which is distinguished by the name of the 
ludicrous. Another specimen from the same author we 
have in these lines: 

Great on the bench, great in the saddle, 
That could as well bind o’er as swaddle, 
Mighty he was at both of these, 

And styl’d of war, as well as peace: 

So some rats of amphibious nature, 


Are either for the land or water. 
Ibid. part. i. canto i. 


In this coarse kind of drollery, those laughable transla- 
tions or paraphrases of heroic and other serious poems, in 
which the authors are said to be travestied, chiefly abound. 

The second kind, consisting in the aggrandisement of 
little things, which is by far the most splendid, and displays 
a soaring imagination, these lines of Pope will serve to il- 
lustrate : 

As Berecynthia, while her offspring vie 

In homage to the mother of the sky, 

Surveys around her in the blest abode, 

An hundred sons, and every son a god: 

Not with less glory, mighty Dulness crown’d, 
Shall take thre’ Grubstreet her triumphant round ; 
And her Parnassus glancing o’er at once, 

Behold a hundred sons, and each a dunce. 


-rody it contains on a beautiful 
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This whole similitude is spirited. The parent of 
lestials is contrasted by the daughter of night an 
heaven by Grubstreet ; gods by dunces. 
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Besides, the pa. 
passage in Virgil adds 
particular lustre to it. This species we may term thro. 
sonical, or the mock majestic. It affects the Most pom ‘a 
language and sonorous phraseology, as much as the Ha 
affects the reverse, the vilest and most grovelling dialect 
To this class also we must refer the application of gray 
reflections to mere trifles. For that great and Serious a 
naturally associated by the mind, and likewise little 4 
trifling, is sufficiently evinced by the common Modes of 
expression on these subjects used in every tongue, Ap 
apposite instance of such an application we have from Pj. 
lips. 
My galligaskins, that have long withstood 
The winter’s fury and encroaching frosts, 


By time subdued, (what will not time subdue?) 
An horrid chasm disclose. 


Splendid Shilling, 
Of the third species of wit, which is by far the most mul. 

tifarious, and which results from what may be called the 
queerness or singularity of the imagery, we shall give afew 
specimens that will serve to mark some of its principal va- 
rieties. To illustrate all would be impossible. The first 
shall be where there is an apparent contrariety in the things 
exhibited in connection. his kind of contrast we have in 
these lines of Garth: 

Then Hydrops next appears amongst the throng; 

Bloated and big she slowly sails along : 

But like a miser in excess she’s poor, 

And pines for thirst amidst her wat’ry store. 

Dispensary. 

_ Asecond sort is, where the things compared are what 
with dialecticians would come under the denomination of 
disparates, being such as can be ranked under no con: 
mon genus. Of this we shall subjoin an example from 
Young. 

Health chiefly keeps an Atheist in the dark; 

A fever argues better than a Clarke: 

Let but the logic in his pulse decay, 


The Grecian he'll renounce, and learn to pray. 
Universal Passion. 


A third variety in this Species springs from confounding 
artfully the proper and the metaphorical sense of an ex- 
pression. In this way, one will assign as a motive what, is 
discovered to be perfectly absurd when but ever so little 
attended to; and yet, from the ordinary meaning of the 
words, has a specious appearance on a single glance. Of 
this kind we have an instance in the subsequent lines. 

While thus the lady talk’d, the knight 

Turn’d th’ outside of his eyes to white, 

As men of inward light are wont 

To turn their optics in upon’t. ; 
Hudibras, part iti. canto. 

A fourth variety, much resembling the former, is when 
the argument or comparison (for all argument is a ki id of 
comparison) is founded on the supposal of corporeal or pet- 
sonal attributes in what is strictly not susceptible of them 
as in the following passage. 

But Hudibras gave him a twitch 

As quick as lightning in the breech, 
Just in the place where honour’s lodg’d, 
As wise philosophers have judg’d ; 
Because a kick in that place more 
Hurts honour than deep wounds before. 


Tbid. part ii. canto il 
The fifth and only other variety which we shall mentid 
is that which arises from a relation, not in the things a 
nified, but in the signs, of all relations no doubt the sl a 
est. Identity here gives rise to puns and clinches; reset 


d chaos; 


‘Wie pat 
ifiesd 
a) one 
Mh sig 
ge al 
Ws jig 
Here thal 
Wis war 
Wie ju 
2 Homi 
Rly 4 

y 
boy 
i td 
MMA po 
avin 
Wiehe 9 
Houned 
WM Lobe 
q Brin 
ME hey 
. Mt, a 
| hto( 
WR foy 
Bey ty 
' i, 
WE Oth 


o 


lan tae 907 


re to quibbles, cranks, and rhimes. Of these it is quite under examination or torture, would not confess, all their Witchcraft. 
essary to exhibit specimens. apparel was changed, and every hair of their body shaven “~~~ 
ITCHCRAFT, a supernatural power of which per- off with a sharp razor, lest they should secrete magical 
d : c 

wwere formerly supposed to obtain the possession by en- charms to prevent their confessing. Witches were a 
into a compact with the devil. They gave them- apt to confess on Friday. By such trials as these, and by 
up to him body and soul; and he engaged that they the accusation of children, old women, and fools a 
d want for nothing, and that he would avenge them thousands of unhappy women condemned for witchcraft 
{all their enemies. As soon as the bargain was con- and burnt at the stake. , 
d, the devil delivered to the witch an imp, or familiar For a considerable time after the inquisition was erected, 
, to be ready at a call, and do whatever it was direct- the trials of witches, as heretics, were confined to that tri- 
By the assistance of this imp and the devil together, bunal; but the goods of those who were condenined being 
vitch, who was almost always an old woman, was ena- confiscated to the holy office, its ministers were so active 
ito transport herself in the airon a broomstick or a spit in discovering sorcerers, that the different governments 
stant places to attend the meetings of the witches. At found it necessary to. deprive them of the cognizance of 
| meetings the devil always presided. They were also this crime. On the continent, commissioners were then 
sed to transform themselves into various shapes, par- appointed for the discovery and conviction of witches, who, 
rly to assume the forms of cats and hares, in which thougli less active than the inquisitors, were but too zealous 
‘most delighted ; to inflict diseases on whomsoever they in prosecuting their function. In 1494, Sprenger and In- 
sht proper, and to punish their enemies in a variety of stitor, two persons employed in this commission, published 
a collection of trials, most of which had come before them- 
e belief that certain persons were cndowed with su- selves, under the title of Malleus Maleficarum. This served 
tural power, and that they were assisted by invisible as a kind of institute for their successors. 
is, is very ancient. The sage of the Romans seem The first writers against witchcraft were stigmatized as 
r to have been sorcerers than witches; and indeed the atheists, though they only endeavoured to prove the im- 
bf a witch, as above described, could not have been pre-  becility of the persons accused, and the infatuation or the 

t till after the propagation of Christianity, as the hea- knavery of thcir accusers. Such were the epithets bestow- 
; had no knowledge of the Christian devil. Witchcraft ed by Dr More. Wierus, the disciple of the celebrated 
jniversally believed in Europe till the sixteenth century, Agrippa, gave rise to the first great controversy on this 
even maintained its ground with tolerable firmness till subject. His master had taught him humanity; and he en- 
niddle of the seventeenth. Vast numbers of reputed deavoured, but with too feeble a hand, to stop the bloody 
hes were convicted and condemned to be burnt every proceedings of the judges. Wierus appears to have been a 
The methods of discovering them were various. well-disposed, weak man, with extensive reading on this sub- 
| was, to weigh the supposed criminal against the ject, but too narrow-minded to comprehend it thoroughly. 
ch Bible, which, if she was guilty, would preponderate: He involved himself in unspeakable difficulties, by admit- 
her, by making her attempt to say the Lord’s Prayer. ting the action of supernatural powers in certain diseases, 
| no witch was able to repeat entirely, but would omit and in possessions, while he denied that witches had any con- 
) part or sentence of it. It is remarkable, that all currencein them. These appearances, said he, are illusions 
hes did not hesitate at the same place, some leaving of the devil, who persuades simple and melancholy persons 
bue part, and some another. Teats, through which the that the mischief he himself performs is done by them, and 
sucked, were indubitable marks of a witch: thcse at their pleasure. He was weak enough to attempt the 
j always raw, and also insensible, and if squeezed, some- explanation of every story alleged by his antagonists, with- 
s yielded a drop of blood. A witch could not weep out questioning the truth of the facts. 
» than three tears, and that only out of the left eye. | Bodin, a French lawyer of eminence, who had assisted 
| want of tears was, by the witch-finders, and even by at several trials of witches, wrote against Wierus, in his 
t judges, considered as a very substantial proof of guilt. Demonomania. He urged the concurrent testimonies of 
ming a witch was another kind of popular ordeal ge- sufficient witnesses, and the confessions of the witches 
lly practised. For this she was stripped naked, and themselves, to establish the existence of sorcery. Wierus 
-bound, the right thumb to the left toe, and the Icft owned that the unhappy persons believed themselves to be 

b tothe right toe. Thus prepared, she was thrown guilty of the crimes alleged against them, but that they» 
ia pond or river, in which, if guilty, she could not sink; were deceived by the devil. But what do you make of the 
javing, by her compact with the devil, renounced the witches’ meetings, cried Bodin ? The witches, replied his 
Mit of the water of baptism, that element, in its turn, antagonist, are atrabilious. This explanation was so unsa~ 
need her, and refused to receive her into its bosom. tisfactory, that Wierus passed for a magician, whom the 
Robert Filmer mentions two others by fire: the first, by devil had furnished with specious arguments to save others 
ying the thatch of the house of the suspectcd witch ; from punishment. Lerchemer, Godelmann, Ewichius, Ewal- 
other, burning any animal supposed to be bewitched dus, and some others, followed him, notwithstanding this 
ler, as a hog or ox. These, it was held, would force a stigma; but they were opposed by men of more acuteness 
hto confess. The trial by the stool was another method and consistency than themselves; by Remigius, who had 

for the discovery of witches. It was thus managed: condemned several hundreds of sorcerers to the flames ; 
g taken the suspected witch, she was placed in the Delrio, whose book isa complete Corpus Magize ; Cujacius, 
lle of a room upon a stool or table, cross-legged, or in Erastus, Scribonius, Camcrarins, and a crowd of others. 
other uneasy posture; to which, if she submitted not, In this country, while the belief in witchcraft was sup- 
iwas then bound with cords; there she was watched, ported by royal authority (for James I. is universally known 
kept without meat or sleep for the space of twenty- to have written on demounology ), a by Bacon, 
|hours ; for, they said, within that time they should see and generally adopted among ms, Peon e y A aaa 
mp come and suck. A little hole was likewise made was hardy enough to oppose it. is was Reginald Scot, 
ne door for imps to come in at ; and lest it should come who published a collection of are detected, ae 
ome less discernible shape, they that watched were the title of “ Discoveries o Witchcraft.” James or a 
ht to be ever and anon sweeping the room, and if they the book to be burnt by the comes goorars an 3 
lany spidcrs or flies, to kill them: if they could not kill judges SoPuiEa a bps ia as a mau . at a4 
, then they might be sure they were imps. If witches, civil wars, upwards of cighty were hanged in oullo’s, 
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Witebsk. the accusations of Hopkins the witch-finder. 
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“y= the next writer against witchcraft, but he had a different 


fate from that of Scot, for most of his arguments were re- 
futed by Glanville. This very acute writer was induced 
to publish his Philosophical Considerations about Witch- 
craft, by the apprehension that the increasing disbelief of 
witches and apparitions tended to affect the evidences of 
religion, and even of a Deity. In respect of argument he 
was certainly superior to his adversaries; his reasoning is 
perspicuous, though sometimes subtile, placed on the most 
specious foundations of evidence, and arranged with great 
skill. 

On the continent, this controversy seemed almost for- 
gotten, till Bekker published his Monde Enchantée, in which 
he denied the existence of witches, on the Cartesian prin- 
ciple that the Deity is the source of all action, consequently 
actions so opposite to his nature and attributes cannot be 
supposed to exist. He was answered by Frederick Hoff- 
mann, the father of the modern theory and practice of me- 
dicine, in his dissertation De Diaboli Potentia in Corpora. 

The latest witchcraft phrensy was in New England 
about the year 1692, when the execution of witches became 
a calamity more dreadful than the sword or the pestilence. 
‘The accusers became so daring, that neither civil nor re- 
ligious authority would have proved a security against their 
attacks, if all the prosecutions had not been suddenly drop- 
ped, and the prisoners set at liberty. So far did those 
wretches proceed in absurdity, that a dog was accused of 
throwing persons into fits by looking at them. As soon as the 
prosecutions were stopped, all reports of witchcraft ceased. 

It would be ridiculous to attempt a serious refutation of 
the existence of witches; and the task has long been un- 
necessary. In this country, at least, the discouragement 
Jong given to all suspicion of witchcraft, and the repeal of 
the statutes against that crime, have very much weakened, 
though perhaps they have not entirely eradicated, the per- 
suasion. On the continent, too, it is evidently on the de- 
cline; and notwithstanding the exertions of Dr de Haen, 
and of the celebrated Lavater, we have little doubt that 
in a short time posterity will everywhere wonder at the 
credulity of their ancestors. That there ever were witches, 
is an opinion which cannot for a moment be admitted by a 
thinking man. The actions imputed to them were either 
absurd or impossible ; the witnesses by whose evidence they 
were condemned, either weak enthusiasts or downright vil- 
lains; and the confessions ascribed to the witches them- 
selves, effects of a disordered imagination produced by cruel 
treatment and excessive watchings. As to the nightly meet- 
ings, demonologists themselves have been obliged to confess 
that they were nothing else but uneasy dreams, often pro- 
duced by soporific compositions. The facts which have been 
brought forward by the advocates for witchcraft bear in their 
front the most evident marks of trick and imposture; and 
this has constantly been detected whenever these facts have 
been properly examined. 

WITEBSK, a government or stadtholderate of the Rus- 
sian dominions in Europe, formerly a portion of what was 
denominated White Russia, but now bearing the name 
of the largest city within it. It extends in north latitude 
from 54° 42’ to 57° 2), and in east longitude from 15° 
35’ to 21° 39’. It is bounded on the north-west by Li- 
vonia, on the north and north-east by Pfkow, on the east 
by Smolcnsko, on the south-east by Mohilew, on the south- 
west by Minsk, and on the west by Wilna and Courland. 
It is divided into twelve circles, with a capital to each; be- 
sides which there are twenty-three other cities or towns, 
and 12,185 villages. It is 14,690 square miles in extent, 
and contains 934,900 inhabitants. 

The whole is a level plain, without hills; and even hil- 
locks are rare, so that nothing is to be seen but sandy 
fields, with here and there the banks of the rivers, and oc- 
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casionally a few small lakes. The soil ig 

sandy loam, with a thin covering of vegetable mould! 
chief river is the Duna, which receives and carries to i. 
sea the waters of the Meshia, the Kasplia, the Ula * v 
Polota, the Drissa, the Druja, the Saryja, the Paleue 
and the Ewest. Among the lakes, the most extensive are 
the Usmyn, the Usmiat, the Osweja, and the Lyles. 
which last indeed belongs in part to Livonia. d 

The greater part of the inhabitants adhere to the Catholic 
church, or to the Greek united. The former has an arch- 
bishop at Mohilew, with sixty-three parishes and forty monas. 
teries; the second has a bishop at Polozk, with 135 parishes 
and thirty-three monastcries. The orthodox Greeks have 
sixty-five parishes. Among the Lithuanians, the Livonians, 
and the Germans, the Protestants are the Most numerous 
The Jews are numerous, but chiefly in the cities and towns, 

The capital of this government, the city of the same 
name, and the capital of’ a circle, stands on the river Duna 
or Dwina, 460 miles from St Petersburg. It is surrounded 
witli old walls and towers, has narrow and crooked streets, 
and contains three Catholic and eleven Greek churches, 
1940 houses, and about 14,500 inhabitants. It has six 
Greek and two Catholic monasteries, and three synagogues 
for the Jews. The city has a considerable number of tan- 
neries, the leather made at which is sent partly to Riga and 
partly to St Petcrsburg. It has several large fairs, where 
much business is transacted. Long. 29. 55. E. Lat. 54, 
ri, Ne 

WITENA MOT, or Witena Gemot, among the Anglo- 
Saxons, was a term which literally signified the assembly 
of the wise men ; and was applied to the great council of 
the nation, afterwards called the parliament, 

WITHERS or a Horst, the juncture of the shonlder- 
bones at the bottom of the neck and mane, towards the 
upper part of the shoulder. 

WITNESS, in Law, a person who gives evidence in any 
cause, and is sworn to speak the truth. 

WITNEY, a market-town and parish of the county of 
Oxford, in the hundred of Bampton, sixty-nine miles from 
London and eleven from Oxford. It stands on the river 
Windrush. It consists of two streets, at the end of one of 
which is a fine church in the Gothic style. There is also 
an endowed grammar-school, with a good library. This 
place has long been celebrated for the manufacture of 
blankets, which is still carried on extensively, and they 
still maintain their character for superior warmth and light- 
ness. ‘There is a market on Thursday. The population 
of this town amounted in 1821 to 2827, and in 1831 to 
3190; but the whole parish, comprehending also four ham- 
lets, in 1831 had 5336 inhabitants. 

WITSIUS, Hermay, a learned divine, was born onthe 
12th of February 1636, at Enckhuysen in North Holland. 
His father, a member of the municipal council of that 
place, was the author of some pious meditations, written in 
his native tongue. In 1650 he became a student in the 
university of Utrecht, where he distinguished himself by 
his rapid progress in different branches of learning. Atthe 
age of eighteen, he publicly recited a Hebrew discourse on 
the Messiah of the Jews and the Christians. He after- 
wards removed to Groningen, in order to attend the lec- 
tures of Desmarets. He was ordained a minister in 1697, 
and exercised his functions in different places till 1678, 
when he was appointed professor of divinity at Franeker. 
In 1680 he was nominated to a similar chair at Utrechls 
and in 1685 he proceeded to London as chaplain of the 
Dutch embassy sent to congratulate the king on his acces 
sion to the throne. In 1698 he succeeded Spanheim as 
professor of divinity at Leyden; but this office he aa 
wards exchanged for the rectorship of the Theological Col- 
lege. He died on the 22d of October 1708, in theseventy- 
third year of his age. 
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itsius was a judicious, as well as a learned and pious 
ir; and some of his works eontinue to be held in much 
nation. Of his more important publieations we subjoin 


| amrice. 1. Judzeus Christianizans eirca Prineipia Fidei et 


$STrinitatem: sive, Dissertatio de Principiis Fidei Ju- 
jerum, &e. ‘Traj. ad Rhen. 1661, 12mo. 2. De CEeono- 
Fcederum Dei cum Hominibus libri iv. Leovard. 1677, 
| This treatise has frequently been printed. It was 
lated into English, and in that form has likewise passed 
dimgh many editions. In Hervey’s Theron and Aspasia, 
‘tyceives very high eommendation. “ The Ciconomy of 
Sovenants is a body of divinity, in its method so well 
«ted, in its doctrine so truly evangelical, and, what is 
very usual with our systematic writers, in its language 
s9-fined and elegant, in its manner so affectionate and 
mating, that I would recommend it to every student of 
ity.” 3. Diatribe de septem Epistolarum Apoealyp- 
um Sensu historico ac prophetico. Franeq. 1678, 12mo. 
jxereitationes Saeree in Symbolum quod Apostolorum 
ur; et in Orationem Dominieam. Franeq. 1681, 4to. 
dgyptiaca et Aexagudov: sive, de Aigyptiorum Sacro- 
eum Hebraieis Collatione libri tres; et de decem Tri- 
ns Israelis liber singularis. Aceessit Diatribe de Legione 
inatriee Christianorum sub imperatore M. Aurelio 
nino. Amst. 1683, 4to. In this valuable work, Wit- 
maintains, against Sir John Marsham and Dr Speneer, 
the Jews did not borrow from the Egyptians any part 
1eir religious rites and ceremonies. The Agyptiaea 
‘eprinted in the great collection of Ugolini, Zhesau- 
Antiquitatum Sacrarum, tom. i. The dissertation on 
thundering legion was attaeked by Larroque. 6. Mis- 
nea Sacra. ‘Traj.ad Rhen. 1692-1700, 2 tom. 4to. 
first volume, ineluding thirty additional dissertations, 
reprinted at Leyden in 1695. 7. Exercitationum 
Jemicarum, maxima ex parte historieo-eritieo-theologi- 
m, deeas. Traj.ad Rhen. 1694, 12mo. 8. Meletemata 
lensia. Lugd. Bat. 1703, 4to. A collective edition of 
orks appeared at Herborn, 1712-7, 6 tom. 4to. Be- 
s his Latin treatises, he published several praetical 
sin Duteh. He was the editor of a Latin version of 
jwin’s Moses and Aaron, printed at Utreeht in 1690, 
jof Gataker’s Opera Critica, printed at the ang ae 
Re 
ITT, Joun ps, a eelebrated Dutch statesman, was 
son of Jacob de Witt, burgomaster of Dort, and was 
» in 1625. He became well skilled in the civil law, 
ics, mathematies, and other seienees, and wrote a trea- 
ion the Elements of Curved Lines, published by Fran- 
Schooten. Having taken his degree of doctor of laws, 
avelled into foreign courts, where he became esteemed 
his genius and prudence. At his return to his native 
try in 1650, he beeame pensionary of Dort, then eoun- 
-pensionary of Holland and West Friesland, intendant 
register of the fiefs, and keeper of the great seal. He 


ths! Wa'thus at the head of affairs in Holland ; but his opposi- 


fi@ to the re-establishment of the office of stadtholder, 
With he thought a violation of the freedom and indepen- 
te of the republie, eost him his life when the prinee of 
ge’s party prevailed. He and his brother Cornelius 
b assassinated by the populaec at the Hague in 1674. 
was only forty-seven years of age. 

VITTENBERG, a circle of the Prussian province of 
bny, and of the government of Merseburg; extending 
O%" 330 square miles, and comprehending five cities and 
hs, 104 villages, and 28,700 inhabitants. The capital 
€ eity of the same name on the river Elbe, over which 
wooden bridge of about 1000 feet in length. It is a 
e endeared to the Protestants of Germany, as the cradle 
e reformed religion, where Luther first preached, and 
re he and Melanehthon were buried. It now contains 
i churehes, 320 houses, and 6500 inhabitants, ineluding 
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the military and their families. The university has been 
removed, but the city still retains an ecelesiastical seminary. 
Wittenberg has suffered from the hostilities of 1813 and 
1814, There is but little commerce, although some linen 
and woollen cloths are made, and there are several distil- 
mae and breweries. Long. 12. 39. 39. E. Lat. 51. 52. 
WIVELSCOMBE, a market-town of the eountv of So- 
merset, in the hundred of West Kingsbury, ten miles from 
Taunton and 156 from London. It stands on the river 
Tone. It formerly had considerable manufactories of 
eoarse. woollen goods, whieh have nearly disappeared by 
the rivalry of the northern counties. The town has a eor- 
poration, and is governed by a portreeve. It has a good 
market on Tuesday, and two annual fairs. The population 
amounted in 1821 to 2791, and in 1831 to 3047. 
WIVENHOE, a small town of the county of Essex, in 
the hundred of Lexden, fifty-four miles from London. It 
stands on the navigable river Colne, and is the plaee where 
the Colehester oysters are shipped for the London market. 
It has a regular eustom-house and convenient quay. The 
population amounted in 1821 to 1287, and in 1831 to 1714. 
WLADIMIR, a provinee or stadtholderate in the cen- 
tral part of the Russian dominions in Europe. It extends 
in north latitude from 54° 58’ to 57° 11’, and in east longi- 
tude from 37° 32’ to 43° 11’. It is bounded on the north- 
west by T'wer, on the north by Jaroslaw, on the north-east 
by Kostroma, on the east by Nishegorod, on the south by 
Riazan, and on the west by Moseow. It is divided into 
thirteen eircles, and comprehends thirteen cities and 4828 
villages, included in 1062 parishes. The extent is 19,338 
square miles, and the population is 1,334,500 persons. 
They are mostly of the original Russian race, and such ad- 
here to the Greek ehurch; but there are some Poles and 
Germans, and a few Tartars. The greater part of the pea- 
santry is in a state of slavery. Of these upwards of 300,000 
belong to the nobility, and about 150,000 to the emperor. 
The whole is a level district, with ro elevation reaching 
to 500 feet above the level of the sea. It has much 
wood, much heath land, and many morasses. The sloping 
of the land is towards the Wolga, which does not touch 
the provinee, but reeeives the waters of its several streams. 
The chief of these rivers is the Oka, into whieh the Klias- 
ma, that comes from Moscow, and the other streams, pour 
their waters. There are many lakes: the largest of them 
is the Plestsckeiwo, which is about five miles across, and is 
the nieans of communication between the city of Moseow 
and the Wolga. Peter the Great was indueed to form upon 
it an institution for building vessels. The climate of Wladi- 
mir is severely eold in winter and intensely hot in summer, 
exceeding in both temperatures that of the adjoining pro- 
vinee of Moscow. The rivers are generally elosed by iee 
in the beginning of November, and do not open again till 
towards the end of March. Sharp night-frosts are common 
even in May. The ehief pursuit is agriculture, but it is very 
slightly produetive. Mueh of the land is elay mixed with 
stones, and often requires six horses to plough it, and then 
the product is scarcely more than three times as much as 
the seed that is sown. The only kinds of grain are winter 
rye; barley, and oats, and a small portion of summer wheat; 
put the whole of these do not yield, in the average of years, 
more than sufficient for the eonsumption of ten months, 
and supplies are obtained from the neighbouring provinees. 
Hemp and flax are more important produets of the soil, 
and are extensively cultivated. The forests yield timber, 
potashes, and pitel. The breeding of eattle is considerable. 
The horses in this provinee are much valued, and great 
pains have been taken by the government to improve the 
breed of them. 
There are some iron mines, whieh yield not more than 
from fifty to sixty quintals of iron in bars. ‘The manufac- 
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Wlod- tures are, woollen cloths, several kinds of linen, and some 

mmurz cotton goods, a considerable quantity of glass-ware, some 

paper and soap, all of which are sent by land to Moscow. 
Wodrow- 


The capital is the city of the same name, 602 miles from 
St Petersburg. It is very ancient, and, from 1157 to 1328, 
was the capital of the empire; but it has vastly declined 
from its former greatness, nor are many traces of that 
greatness now to be seen, except the two cathedral churches 
of St Mary and Dmitriew. It is now a place of little trade; 
and though, besides the cathedrals, it contains twenty-five 
churches, there are not more than 1600 inhabitants. It is 
the capital of a circle of its name. Long. 40. 22. E. Lat. 
SOP 17.0N, 

WLODZIMIRZ, a circle of the Russian government of 
Volhynia. It extends in north latitude from 50° 22’ to 
50° 57’, and in east longitude from 24° 8’ to 24° 58’... The 
river Bug drains it, and forms the boundary towards Po- 
land. The soil is good, and yields abundant crops of 
wheat, rye, barley, pease, flax, hops, and tobacco. The 
woods and meadows are extensive and profitable. The ca- 
pital is the city of the same name on the river Lug. It 
contains several Greek and Catholic churches, with Jewish 
Synagogues, a monastery, 540 houses, and 3400 inhabitants, 
mostly Jews. It is 1070 miles from St Petersburg. Long. 
24, 15. E. Lat. 50. 44. 30. N. 

WOAHOO, one of the Sandwich Islands, containing, as 
near as can be conjectured, 60,000 inhabitants. Long. of 
the anchoring place, 202. 9. E. Lat. 21. 43. N. 

WOBURN, a market-town of the county of Bedford, 
in the hundred of Manshead, forty-two miles from London. 
It has a market on Friday. It is tolerably well built, but 
the most prominent object is the magnificent seat of the 
duke of Bedford, erected on the site of the ancient abbey. 
Its facade, the interior richly ornamented with pictures and 
statues, the splendid and appropriate furniture, with the 
extensive and picturesque park, and the beautiful gardens, 
attract numerous visitors. The population of the town 
amounted in 1821 to 1656, and in 1831 to 1827. 

WODEVILLE, Antuony, earl of Rivers, brother to 
the queen of Edward IV., was born in the end of 1442, or 
in the beginning of 1443. Though one of the most ac- 
complished men of his age, very little is known of his pri- 
vate history. He was early and constantly employed either 
in the tumults of those turbulent times, or in discharging 
the duties of some of the highest offices of the state, with 
which he was invested. Yet he found leisure. to cultivate 
letters, and to be the author of works which, though of 
little value now, made some noise in that age, when learn- 
ing was at a low ebb in England. These consisted chiefly 
of translations from the French; and his lordship, and his 
printer Caxton, were the first English writers who had 
the pleasure to see their works published from the press. 
This accomplished, brave, and amiable nobleman was 
treacherously imprisoned by Richard III. in Pontefract 
Castle, where, during his confinement, he composed a short 
poem, which has been preserved by John Rous of War- 
wick, and breathes, says Dr Henry, a noble spirit of pious 
resignation to his approaching fate. He was beheaded on 
the 23d of June 1483, in the forty-first year of his age. 

WODROW, Rosert, a well-known ecclesiastical his- 
torian, was born at Glasgow in the year 1679. His father, 
James Wodrow, a man of piety and learning, had been 
licensed to preach in 1673 ; but during the times of perse- 
cution he obtained no settled charge, and was obliged to live 
a considerable time under concealment, occasionally preach- 
ing to the proscribed presbyterians in the west of Scot- 
land. After the Revolution, he became one of the ministers 
of Glasgow; but resigned his pastoral charge in 1692, on 
being elected professor of divinity in that university. Ro- 
bert, his second son, entered the university in 1691; and 
after passing through the usual academical course, with the 
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ing the university, he resided for a short time in the fa. 


one of th 
senators of the College of Justice ; and having ote! i. 
self as a probationer to the presbytery of Paisley, he was 
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from the heritors, elders, and congregation, to supply the 
charge, he was ordained minister of that parish on the 28th 
of October 1703. As Eastwood was at the time one of the 
smallest parishes in the west of Scotland, he was the better 
enabled to devote his leisure hours to the prosecution of his 
favourite prrsuits, which then included natural history as 
well as antiquities. To Edward Lhuyd, the learned keeper 
of the Ashmolean Museum at Oxford, he writes in August 
1790, “* My lott is by providence cast in the parish of East- 
wood, and my house within a quarter of a mile from the 
Aldhous-bourn, where you and I were a-lithoscoping. My 
pastoral] charge does not allow me that time I once had to 
follow out these subterranean studyes, but my inclination is 
just the same as when I saw you, or rather greater; and [ 
take it to be one of the best of diversions from more serious 
work, and in itself a great duty, to view and admire my 
Maker in his works as weel as his word. I have gott to- 
gether some store of our fossiles hereabout from our matle, 
our limestone, &c., and heartily wish I had the knowing Mr 
Lhuyd here to pick out what he wants, and to help me to 
classe a great many species I know not what to make of” 
Throughout the whole of his extensive correspondence, 
Wodrow evinces his inquisitive turn of mind, thirsting to ac- 
quire information on all subjects, whether as regarded sci- 
ence, literature, or the state of religion ; and he often apolo- 
gizes for his “ Athenian disposition,” or, as in one place he 
more quaintly terms it, “his Athenian or queristicall tem- 
per.” Thus, soon after his settlement at Eastwood, we find 
him availing himself of his acquaintance with the Rev. Patrick 
Simpson of Renfrew, and other aged ministers, who had 
been ordained before the Restoration, to glean their reci!- 
lections of the more eminent presbyterians who flourished 
during the period usually called the Second Reformation; 
and many of their memorials are treasured up in his MS. vo- 
lumes of Analecta. These pursuits, however, never inter- 
fered with his parochial duties, and his success and faithful- 
ness as a Christian minister endeared him to his own people, 
while his reputation as a preacher was considerable ; yet, 
not being given to change, he resisted all attempts made to 
translate him to some more important field of labour in the 
church, to Glasgow in 1712, to Stirling in 1717, to the same 
place in 1726, and finally to Renfrew in 1729. He waste- 
gular in his attendance on the several ecclesiastical courts, 
and he availed himself of his periodical visits to Edinburgh 
during the meetings of the General Assembly to prosecute 
his historical researches. As might have been expecte 
from a person of his habits, pursuits, and education, he 
took a lively interest in all ecclesiastical proceedings ; and AY 
questions involving matters either of sound dectrine, ‘ 
of discipline and church government, he was invatiably 
found on the popular side. Thus we find him a steady op- 
ponent to the imposition of the abjuration oath, hostile t0 
the restoration of lay-patronage, and taking a decided though 
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yctant part in the well-known case of his father’s suc- 
‘cept, Professor Simson of Glasgow, who was finally depos- 
rom his office for teaching erroneous doctrines. How- 
; much he might lament the exercise of the powers 
erred by the obnoxious act alluded to, which was passed 
ihe Jacobite party for the evident purpose of subverting 
yhurch as an establishment, he uniformly inculcated sub- 
jon to the civil power in such matters, and used his best 
pavours to promote peace and harmony in cases of dis- 
purd settlements. It might not indeed be possible to over- 
inate the amount of injury done to the interests of reli- 
,and of the country at large, by this act of Queen Anne, 
pring to lay-patrons the exercise of a civil right, in re- 
| to the presentation of ministers to vacant parishes, 
out some efficient check on its due exercise. In his 
correspondence we find Wodrow often expressing his 
dep-felt regrets at the evil effects it was then beginning 
foroduce. “Ifthe Lord open not a door of relief (so he 
es in 1717), we are in the utmost hazard of a corrupt 
istry.” And the reiterated expression of his fears of “a 
fupt ministry,” and his remarks on “the servile crouching 
(o;he probationer) to every thing his patron happens to be 
foi) were but too fully justified by the declining state of the 
rch during the last century. Looking at its effects dur- 
odrow’s own time, it was the primary cause of eject- 
from the bosom of the church some of her most faithful 
sters, of alienating the affections of the humbler classes 
dflhe people, who retained a longing after the fruits of 
el ministrations, and of fostering in those who continued 
lin its pale a growing laxity of principle, however out- 
illy its standards were professed ; and thus, while no ade- 
emeans were provided for the spiritual wants of an in- 
sing population, and no attempts made to win back to 
i: fold the people who had left it in search of more faithful 
devoted pastors, the church as an establishment seemed 
verging into a state of languor and spiritual death. But 
puld be ont of place to enlarge on such a topic, even if 
row had filled a more conspicuous situation in the 
ch. His reputation is founded on his literary labours 
diligent and successful investigator of the history of the 
ich prior to his own times. 
he work by which Mr Wodrow is best known, is “ The 
jory of the Sufferings of the Church of Scotland from 
Restoration to the Revolution.” Edinb. 1721-2, 2 vols. 
) It was the labour of many years. In 1717, having 
ared the first portion of it, the manuscript was submitted 
eorge Ridpath and other literary friends, and he pro- 
by their suggestions. Two years later, the plan was 
lanibefore the General Assembly, when it was cordially ap- 
prited of, and an act was passcd recommending the members 
‘sembly and the several ministers of the church to sub- 
e for copies, and “to deal” with such in their bounds 
ere well disposed to encourage the work, “now ready 
he press.” He obtained by those means a most respect- 
list of subscribers; and on its publication, the work 
5 dedicated to George the First, copies of it were pre- 
id, through Dr Fraser, to the king, the queen, the 
ie and princess of Wales, by all of whom it was most 
lously received. In fact, the reception of the work by 
public must have been gratifying to the author ; and he 
jars from his correspondence to have received with com- 
ive indifference some scurrilous attempts to depreciate 
bours by the nonjuring episcopalians, or rather by one 
leir adherents, Alexander Bruce, advocate, first in an 
ymous tract, “ The Scottish Behemoth dissected, in a 
er to Mr Robert Wodrow, &c;” Edin. 1722, folio; and 
ih@ in the preface to a Life of Archbishop Sharpe, 1723, 
' Mr Bruce next announced, in 1724, a great work, an 
‘partial History of the Affairs in Church and State in 
dand from the Reformation to the Revolution,” in two 
mes folio. He did not survive long enough to make 
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much progress in this work, which was taken up by Bishop Wodrow. 
Keith, who published only the first volume in 1734, bring- ~~" 


ing the history down to the year 1568. Keith’s history is 
only important as a collection of materials, for the author 
was equally destitute of acuteness and liberality. To what 
extent he may have profited by Bruce’s labours, is nowhere 
stated. 

It does not appear in what manner Wodrow’s History was 
again brought under the notice of George the First ; but his 
majesty, “to certify our esteem of the said author and his 
works, by bestowing on him some mark of our bounty,” 
ordered the sum of one hundred guineas to be paid to the 
Rev. Robert Wodrow by the Treasury. This grant is dat- 
ed the 26th of April 1725; and such a mark of royal favour, 
wholly unexpected on Wodrow’s part, was well bestowed on 
one whose labours served by contrast to exhibit in lively co- 
lours the advantages which were secured to Great Britain by 
the Hanoverian succession. In more recent times public 
attention was directed to the work by the high enlogium 
of Mr Fox on its fidelity and impartiality; and the demand 
having increased its price beyond the means of ordinary 
purchasers, a new edition in a more commodious form was 
published at Glasgow in 1830, 4 vols. 8vo, with a memoir 
of the author prefixed, by Robert Burns, D. D., one of the 
ministers of Paisley. The work itself was seasonably un- 
dertaken, the materials were ample, and in general not dif- 
ficult of access; the events were still recent, and many of 
those who had experienced the hardships and sufferings of 
the times were either still alive or had been personal friends 
of the author ; and he brought to the task a singular degree of 
industry, and a fidelity and impartiality which compensated 
for his want of literary skill and elegance of composition ; and 
by incorporating such a mass of original and authentic do- 
cuments, he has rendered his work interesting by the copi- 
ousness and minuteness of its details, no less than by exhi- 
biting an appalling picture of the times. 

The publication of this great work had no effect in relax- 
ing Wodrow’s literary ardour. It had always been with 
him a cherished plan to forma series of biographical memoirs 
of the more eminent ministers in the church of Scotland ; 
and he took every opportunity of collecting materials for 
that design. Before proceeding with this task, he wrote 
a memoir of his father, Professor Wodrow, who was well 
entitled by his learning and usefulness to such a mark of 
filial affection and regard. He commences this memoir 
with the following remark: “ When I have a design of mak- 
ing all the collections I can now recover, concerning the 
lives of persons in this church and nation, remarkable for 
piety and usefulness, the apostolical rule of shewing first 
piety at home, and requiting parents, seems to lead me to 
begin with my worthy and excellent father.” It is dated 
February 5th, 1724, and the MS. remained in the possession 
of the family for more than a century. This “ Life of 
James Wodrow, A. M., Professor of Divinity in the Uni- 
versity of Glasgow,” was published at Edinburgh in 1828, 
under the direction of the late Dr John Campbell, one of 
the ministers of that city. The series of lives, chiefly com- 
piled between 1726 and 1733, forms ten volumes in folio, 
with four quarto volumes of appendix. These volumes 
are preserved in the library of the University of Glas- 
gow; and a selection was commenced in 1834 for the 
members of the Maitland Club, under the title of “ Col- 
lections upon the Lives of the Reformers and most emi- 
nent Ministers of the Church of Scotland.” This work 
is certainly not the most important of Wodrow’s labours. 
The lives are compiled and filled with extracts from works 
now much better known and more accessible than in his 
days, and being in most instances only first draughts hastily 
put together, the style is remarkably careless and slovenly. 
The lives already printed, however, are rendered of much 
greater value by tlre copious illustrations of the editor, Mr 
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Wodstock W. J. Duncan, whose researches have been most assiduous 
3 and successful. 
iA Wodrow’s studious habits appear to have injured his 


‘ health; and during the latter years of his life his usual 
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in London. There is also a charity of L.50, to be pai be 
three maidens who have served the same master duri - 4 
three successive years. The population in 189] amounted 
to 2490, and 1831 to 2692. 


pursuits were often interrupted by sickness, and he at 
length sunk under a gradual decline on the 21st of March 
1734, in the 55th year of his age. In the year 1708 he 
was married to Margaret, daughter of Patrick Warner, mi- 
nister of Irvine, and grand-daughter of William Guthrie, 
minister of Fenwick, author of a well-known practical trea- 
tise, “ The Trial of a saving Interest in Christ.” Of a 
family of sixteen children, nine, with their mother, sur- 
vived him. His last illness he bore with much Christian 
fortitude and faith in the gospel, thus giving “ a testimony 
in his practical experience to the efticacy of those holy 
truths which he preached so faithfully, and vindicated so 
nobly by his writings.” 

In the course of his researches Mr Wodrow had indus- 
triously formed an extensive and important collection of 
manuscripts, chiefly relating to ecclesiastical affairs in Scot- 


land. Some years after his death, the collection was offered: 


for sale by his family. In May 1742, a portion of the MSS. 
was purchased by direction of the General Assembly, and 
this portion now remains the property of the Church. 
Fifty ycars later (in 1792) the great mass of his other 
MSS. and printed tracts was sold.to the Faculty of Advo- 
cates, with the exception of his Biographical Collections 
(already mentioned), which were obtained about the same 
time by the University of Glasgow. In June 1828, the 
Faculty of Advocates likewise secured, what cannot fail to 
be esteemed an important accession to the Wodrow Ma- 
nuscripts, Ist, his ‘* Analecta,” in six volumes, closely writ- 
ten, being a kind of note-book or diary, in which he has pre- 
served a valuable and amusing record of literary intelligence, 
as well as remarkable occurrences, and the news of the day ; 
2d, a collection of his own letters, in three voluines, closely 


written (the first volume not being discovered), from March 


1709 to December 1731, comprising copies of nearly 600 
letters, which are well worthy of publication ; and, 3d, the 
regular series of Letters addressed to him by literary persons, 
or by friends and relations, arranged by himself in chrono- 
logical order, in twenty-two volumes 4to, and containing up- 
wards of 3880 letters, betwcen the years 1694 and 1733. In 
mentioning these collections, it may be proper to add, that, 
for illustrating the literary and ecclesiastical history of the 
period which they embrace, the publication of no similar 
works would be of greater importance than that of Wodrow’s 
Analecta, with an extensive but judicious selection from his 
Correspondence. (©.J0F cy 
WODSTOCK, a market and borongh town of the county 
of Oxford, in the hundred of Wootton, sixty-three miles from 
London. It stands on a small stream that falls into the Isis. 
It is pleasantly situated, and contains some good houses. 
There are two branches of manufacture, that of fine leather 
gloves, and of good steel cutlery and steel ornaments; but 
they are more celebrated for the finish of the work than for 
the extent of their productions. Wodstock returns one 
member to parliament. Thcre is a good market on T uesday. 
The magnificent palace of the duke of Marlborough adjoins 
the town. The building, the gardens, the park, with the 
pictures and statues that adorn it, are objects of great at~- 
traction ; and the numerous visitors to it contribute in some 
degree to the prosperity of the town. The population in 
1821 amounted to 1455, and in 1831 to 1380. 
WOKINGHAM, a market-town of Berkshire, in the 
hundred of Sunning, thirty-two miles from London. It is 
within Windsor Forest, and the ‘courts by which it is re- 
gulated are held here. It has a large market-place, which 
is well attended on Tuesday, an endowed school; and near 
itis an hospital, founded in 1663, for a master and six 
brethren under the direction of the company of the drapers 


WOLEIN, a town of the Austrian 
in the circle of Iglan. 
inhabitants, 
cloth. 

WOLF, Curistian, a celebrated German philosopher 

’ 
was born at Breslau, on the 24th of January 1679, After 
having been well instructed in the rudimentsof learning and 
science in his own country, Wolf prosecuted his Studies suc. 
cessively in the universities of Jena and Leipzig. At the 
age of twenty-six he had acquired so much distinction that 
he was appointed professor of mathematics, and soon after. 
wards of philosophy in general, in the university of Halle, 
After Leibnitz had published his 7) heodicé, Wolf, struck with 
the novelty of the edifice which that philosopher had raised 
assiduously laboured in the investigation of new metaphy. 
sical truths. He also digested the elements of mathematics 
in a new method, and attempted an improvement of the art 
of reasoning, in a treatise on the powers of the human under- 
standing. Upon the foundation of Leibnitz’s doctrine of 
monads, he formed a new system of cosmology and pneu- 
matology, digested and demonstrated in a mathematical 
method. His work, entitled Thoughts on God, the World, 
and the Human Soul, was published in the year 1719; to 
which were added, in a snbsequent edition, Heads of Ethics 
and Policy. Wolf was now rising towards the summit of 
philosophical reputation, when the opinion which he enter- 
tained on the doctrine of necessity being deemed by his 
colleagues inimical to religion, and an oration which he de- 
livered in praise of the morality of the Chinese having given 
much offence, an accusation of heresy was publicly brought 
against iim ; and though he attempted to justify himself in 
a treatise which he wrote on the subject of fatality, a royal 
mandate was issued in November 1723, requiring him to 
leave the Prussia: dominions. Having been formerly in- 
vited by the landgrave of Hesse-Cassel to fill a professor- 
ship of mathematics and philosophy in the university of 
Marburg, Wolf now put himself’ under the patronage of 
that prince, who had the liberality to afford him a secure 
asylum. The question concerning the grounds of the cen- 
sure which had been passed upon him was now everywhere 
freely canvassed ; almost every German university was in- 
flamed with disputes on the subject of liberty and necessity, 
and the names of Wolfians and Anti-Wolfians were every- 
where heard. After an interval of nine years, the king of 
Prussia reversed his sentence of exile, and appointed him 
professor of the law of nature and of nations, and vice-chan- 
cellor of the university of Halle; where his return was wel- 
comed with every expression of triumph. From this time 
he was employed in completing his institutes of philosophy, 
which he lived to accomplish in every branch except policy. 
In 1745 he was created a baron by the elector of Bavaria, 
and succeeded Ludwig in the office of chancellor of the 
university. He continued to enjoy these honours till the 
year 1754, when he expired on the 9th of April. He pos 
sessed a clear and methodical understanding, which, by long 
exercise in mathematical investigations, was particularly 
fitted for the employment of digesting the several branches 
of knowledge into regular systems ; and his fertile powers 
of invention enabled him to enrich almost every field 0 
science in which he laboured, with some valuable additions. 
The lucid order which appears in all his writings enables 
his readers to follow his conceptions with ease and certainty 
throughout the longest trains of reasoning. His works ate 
partly in German and partly in Latin. His Jus Nature, 
published from 1740 to 1748, extends to no fewer - 
eight volumes in quarto, and must at least be considered 4 
an adequate specimen ef the author’s perseverance. 
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f OLFE, JAMEs, was born at Westerham, in the county forth and unfold all the liberal virtues of the soul. Brave Wolfen- 
flent, about the beginning of the year ]726. His father above all estimation of danger ; generous, gentle, compla- _ buttel 
, Lieutenant-general Edward Wolfe. He wentintothe cent, and humane, he was the pattern of tlie offiger Oe 
4 when very young, and applying himself with unwearied darling of the soldier. There was a sublimity in his genius =e 
iluity to the study of his profession, soon became remark- which soared above the pitch of ordinary minds ; and had his ae 
i for his knowledge and his genius. He distinguished faculties been exercised to their full extent by opportunity 
self at the battle of Lafelt when little more than twenty, and action, had his judgment been fully matured by age 
received the highest encomiums from the commander- and experience, he would in all probability have vivaliegl 
jhief. After the peace he still continued to cultivate the in reputation the most celebrated captains of antiquity. His 
»f war. He contrived to introduce the greatest regu- hody was brought to England, and buried with military 
y and the exactest discipline into his corps, and at the honours in Westminster Abbey, where a magnificent mo- 
e time to preserve thc affection of every soldicr. In nument is erected to his memory. : 
5 he was present as a brigadicr-general at the siege of WOLFENBUTTEL, a city of the duchy of Brunswick, 
isbourg. He landed first on the island at the head of in Germany. It is the capital of the province of the 
ision ; and in spite of the violence of the surf, and the same name. It stands on the river Oker, and is surround- 
ic and well-directed fire of the enemy, drove them trom ed with dilapidated walls. It was formerly the residence 
post with great precipitation. The surrender of the of the ruling family, but the palace is converted into a 
n, which happened soon after, was in a great measnre manufactory. There is a fine public library, with more 
ng to his activity, bravery, andskill. ‘The fame which he than-200,000 volumes, in which is a statue of the poet Les- 
nired during this siege pointed him out to Mr Pitt, who sing, who was librarian. This city is the principal seat of . 
then minister, as the most proper person to command the law courts. It has three Lutheran churches, 1100 houses, 
jarmy destined to attack Quebec. ‘This was the most and 8300 inhabitants, who earry on fabries of linen, silk, and 
cult and the most arduous undertaking of the whole war. leather, and some breweries and distilleries. I.ong. 10. 25. 
pbec was the capital of the French dominions in North 49. E. Lat. 52. 8. 44. N. 
lerica ; it was well fortificd, situated in the midst of a WOLLAMAIT Cars, the east point of Philip Island, on 
ile country, and defended by an army of 20,000 men, the south coast of New Holland. Long. 145. 25. E. Lat. 
jlars and militia, besides a considerable number of In- 38. 38. 8S. 
j allies. The troops selected for this expedition con- WOLLASTON, Witttam, descended of an ancient 
bd of ten battalions, making up altogether about 7000 family in Staffordshire, was born at Coton Clanford on the 
i. Such was the army destined to oppose three times 26th of March 1659. His father was a private gentleman 
ir own number, defended by fortifications, in a country of small fortune. In 1674, the son was admitted a pen- 
ether unknown, and in a late season in that climate for sioner of Sidney College, Cambridge, where, notwithstand- 
itary operations. But this little army, was always san- ing several disadvantages, he acquired a great degree of 
me of success; for they were commanded by an officcr reputation. In 1681, he commenced A. M., having previ- 
», by a very uncommon magnanimity and nobleness of ously been an unsuccessful candidate for a fellowship. In 
aviour, had attached the troops so much to his person, 1682, seeing no prospect of preferment, he became assistant 
inspired them with such resolution and steadiness in to the head-master of Birmingham school. Some time after, 
execution of their duty, that nothing seemed too diffi- he obtained a small lecture about two miles distant, but did 
for them to accomplish. The admirable skill with the duty the whole Sunday ; which, together with the business 
h his measures were planned, and the prudence and of a great free-school for about four years, began to break 
ur with which they were executed, are well known. He his constitution. During this space he likewise underwent 
led his army on the northern shore of the river St Law- a great deal of trouble and nneasiness, in order to extricate 
be, in spite of the enemy, and forced them to a battle, in two of his brothers from some inconveniences to which their 
ich they were completely defeated. The consequence own imprudence had subjected them. In 1688 affairs took 
his battle was the reduction of Quebec and the conquest anew turn. He found himself, by a consin’s will, entitled 
anada. In the beginning of the battle General Wolfe to a very ample estate, and came to London that same year, 
} wounded in the wrist by a musket-ball; he wrapt his where he settled, choosing a private, retired, and studious 
idkerchief round it, continued to give his orders with his life. In 1722, he printed a few copies of his celebrated 
al calmness and perspicuity, and informed the soldiers work, entitled “ The Religion of Nature delineated.” It 
¢ the advanced parties on the front had his orders to re-_ was printed for sale in 1725, and so great was its success, 
ll, and that they need not be surprised when it happened. that more than 10,600 were sold in a very few years. He 
Wards the end of the battle he received a new wound in had scarcely completed his treatise when he unfortunately 
breast; he immediately retired behind the rear rank, broke his arm; and this accident adding strength to dis- 
ported by a grenadier, and laid himself down on the tempers that had been growing upon him for some time, 
ind. Soon after a shout was heard, and one of the accelerated his death, which happened upon the 29th of Oc- 
Hers who stood by him exclaimed, “ See how they run!” tober 1724. He was a tender, humane, and in all respects 
ib dying hero asked with some emotion, “ Who run?” worthy man, but is represented to have had something of 
he enemy,” replied the officer; “ they give way every- the irascible in his constitution and fompeiapenis His 
pre.’ The general then said, “ Pray, do one of yourun “ Religion of Nature delineated” exposed him to some cen- 
Jolonel Burton, and tell him to march Webb’s regiment sure, as if he had disparaged Christianity by laying so much 
1 all speed down to Charles river, to cut off the retreat stress, as he does in this work, upon the obligations of truth, 
he fugitives from the bridge. Now, God be praised, I reason, and virtue, and by making no —_ Anna 
I die happy!” He then turned on his side, closed his religion. But this censure must have been the offspring o 
8, and expired. ignorance or envy, since it appears from the introduction to 
Che death of General Wolfe was a national loss univer- his work that he intended to treat of revealed religion in a 
y lamented. He inherited from nature an animating second part, which he lived oe ee ; d 
your of sentiment, an intuitive perception, au extensive WOLLASTON, hha w Y - Tn oe 
city, and a passion for glory, which stimulated him to of the preceding, an Say : oh rt — | = 
mire every species of military knowledge that study could rector of Chiselhurst, adie = a i ‘ 
Aprehend, or that actual service could illustrate and con- centor of St David s, who died in 1815. His father ha 
bh. This noble warmth of disposition seldom fails to call seventeen children. William, his second son, ee on 
OL. XXI. 
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Wologda. the 6th of August 1766, and received his academical edu- 
—\v—~" cation at Caius College, Cambridge, where he took his de- 
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gree of M.D. in 1793. 

He first settled as a medical practitioner at Bury St 
Edmund’s ; but meeting with little success, he removed to 
London, where however he was not more fortunate in his 
profession. The office of physician to St George’s Hospi- 
tal falling vacant, he was one of the candidates for the ap- 
pointment ; and on the election of his rival, Dr Pemberton, 
he was so much chagrined by his defeat, that he resolved 
to abandon the profession of mcdicine, and expressed his 
determination never again to write a prescription, were it 
even for his own father; and from this time his attention 
was wholly directed to natural science. Although almost 
every branch of science at different times engaged the at- 
tention of Dr Wollaston, chemistry was that to which he 
was most ardently devotcd; and it is on his important dis- 
coveries in this department of natural philosophy that his 
reputation will chiefly rest. In pursuing his inquirics, he 
usually made his experiments on very small specimens of 
the substance which he wished to analyse. He possessed an 
uncommon neatness of hand, and invented the most inge- 
nious methods of determining the properties and consti- 
tuents of very minute quantities of matter. Among the de- 
licate instruments which he was accustomed to make, was a 
sliding rule of chemical equivalents, and a galvanic battery 
of such small dimensions that it was contained in a thimble. 
He produced wire of platina so extremely fine as to be al- 
most imperceptible to the naked eye. ‘To him we are in- 
debted for the discovery of the malleability of platinum, a 
discovery which is supposed to have yielded him above 
L.30,000 ; and he is likewise said to have derived great pe- 
cuniary advantages from several of his other discoveries and 
inventions, which, as they were generally of a practically 
useful nature, were calculated to produce a lucrative return. 

Dr Wollaston was elected a fellow of the Royal Society 
in 1793, and second secretary on the 30th Nuvember !806. 
His communications to the Philosophical Transactions were 
numerous and important. On the 30th November 1828, the 
Royal Society awarded to him one of the royal medals for 
his essay ‘“ On a method of rendering Platina malleable.” 
Towards the end of 1828 he was scized with the disorder of 
which he died, and which was afterwards ascertained to be 
an effusion of blood in the ventricles of the brain. Feeling 
that his end was approaching, and being anxious that the 
knowledge of his discoveries and inventions should he pre- 
served for the benefit of his fellow-creatures, le devoted 
his numbered hours, in the midst of pain and disease, to 
dictate such information as he thought worthy of being 
preserved. 

At the time of his death, which occurred on the 22d 
December 1828, Dr Wollaston was senior fellow of Caius 
College. In February 1829, Dr Fitton, as president of 
the Geological Society, of which Dr Wollaston was for 
some time one of the vice-presidents, concluded his an- 
nual address with the following encomium on this eminent 
‘individual: “ It would he difficult to name a man who so 
well combined the qualities of an English gentleman and 
a philosopher, or whose life better deserves the eulogium 
given by the first of our orators to one of our most dis- 
tinguished public characters ; for it was marked by a con- 
stant wish and endeavour to be useful to mankind.” 

WOLOGDA, one of those large divisions into which the 
European part of thc Russian empire is formed, and com- 
monly denominated a government or stadtholdership. The 
extent is given differently by several authors; but as Storch 
seems the preferable authority, it is here given according to 
his representation, at 151,074 square miles. It extends in 
north latitude from 58° 23’ to 64° 56’, and in east longitude 
from 38° 47’ to 57° 10’. It is bounded on the north by 
Archangel, on the north-east by Tobolsk, on the south-east 


the south-west by Jaroslaw, on the west y 
and on the nowi-wolt by Olonetz. ” Novogord, 

The surface of this province is a most extensive plain 
on the eastern side touching the Ural Mountains aie 
branches or spurs from which penctrate into the notte, 
part. Besides these, no hills are to be seen, and but 
elevations, but immeasurable woods, broad heaths and - 
rasses, small lakes, and especially a most abundant sil “ 
of water in streams of all dimensions. The soil is of 4 
ous qualities, clayey, loamy, and sandy, and in some parts 
there is good marl. There are however some tracts of ood 
alluvial soil to be found over the worst subsoils. Jp thst 
parts it is capable of cultivation, but the best portions are 
the south-west parts of the province. Cultivation in the 
whole province requires watchfulness with respect both to 
the weather, the nature of the soil, the rotation of crops 
and the nature and quantity of manure; but, with the 
greatest attention to them, it is not common to obtain 
more than five times the quantity of the seed that is sown 
even of rye, which is the most extensive crop; whereas 
in barley and oats not three times the seed are commonly 
obtained. Besides those kinds of grain, a little winter 
wheat is sown, and some pease. It is only in very good 
years that sufficient corn for the consumption is grown. 
According to Storch, the annual quantity of rye and wheat 
together does not exceed four English bushels for each 
person. Flax and hemp succeed better than either kind of 
grain. In some of the divisions beyond the Dwina, no other 
corn but barley is attempted to be raised. In the north. 
east part no fruit is grown; but in the south-west, in the 
gardens, apples and cherries come to a tolerable degree of 
ripeness. The cultivation of potatoes has of late years 
been introduced or extended, and affords a prospect of in- 
creasing the means of subsistence. 

The manufacturing industry is not considerable, and only 
extends to commen necessaries, such as woollen and linen 
goods, from their own sheep and flax. _ A little paper, some 
glass and earthenware, and a few metal articles, form the 
chief part of the products, exclusive of the leather, and of 
the brandy, which is distilled from corn in prodigious quan- 
tities. During the long nights of winter, spinning flax or 
wool is the constant occupation of the females, and hence 
much yarn is produced and sold to other districts. 

The trade is chiefly in domestic articles; and these are 
sent by the rivers or canals in summer, or on sledges in 
winter, to St Petersburg or Moscow, by merchants residing 
in the large towns. They are tallow candles, tar, peltry, 
feathers, isinglass, matts, hogs’ bristles, turpentine, potash, 
and some wooden furniture. ‘There is a transit-trade, by 
which the productions of Siberia are exchanged with those 
of Archangel. The number of persons employed in inter- 
nal navigation is very great; and besides these, others, 
living on the rivers that are not navigable, are employed 
in summer in forming rafts of timber, which are floated 
down by the stream till they reach the barges destined to 
convey them to tle places where the timber is wanted. 

The principal rivers are, Ist, The Dwina, which is com- 
posed of several rivulets, which, when united, first receives 
that name within the province. It then receives the waters 
of the Wytschegda, the Sysola, the Wym, the Keltma, and 
the Ustjuga. After leaving the province, it is increased by 
the great stream of the Vaga and its tributary brooks, and 
runs to the sea at Archangel. 2d, The Petschora, 2 €0D- 
siderable river rising from the Ural Mountains, and forming 
a means of intercourse between ‘lobolsk, Wologda, and 
Perm. It is navigable during the whole summer, with @ 
depth of from twelve to fourteen. feet. There 18 also 3 
canal, constructed in 1786, which connects the waters 0 
the rivers that run to the Caspian with those that run to 
the Frozen Ocean. There are many lakes, some of them 
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extensive. The largest are the Kubenskoe, the Piati- 
yi, the Sandor, and the Rondas. This vast province, 
hid. in extent is greater than Britain and Ireland, does not 
4n more than 940,000 inhabitants. These are divided 
obility, civil officers, clergy, colonists, merchants, citi- 
nd peasants ; the last being by far the most numerous. 
are in fact slaves, one third of whom belong to the no- 
lin and two thirds tothe crown. The whole of the inhabi- 
inrofess the Greek religion, and are under the spiritual 
‘nment of a bishop, whose see is in the city of Wologda. 
yapital of the province, and also of a circle, is the city 
hich it takes its name. It stands on both sides the 
‘Wologda, which divides it into two nearly equal parts, 
|, without fortifications. It contains fifty-one churches, 
ich six only are of stone, and the others wooden struc- 
, Ithasa monastery, a nunnery, an ecclesiastical semi- 
some charitable institutions, and public schools for 600 
sf the clergy. The dwellings are 1664, of which all but 
five are of wood. The inhabitants are 12,100, among 
are many tanners, tallow-chandlers, and some makers 
, linen, and woollen goods. ‘The commerce chiefly 
sts of the produce of the soil, or of such mannfactured 
5 as are of the simplest fabrication, whieli are sent to 
eaports in exchange for the few foreign commodities 
h the condition of society may render desirable. The 
s 870 miles from St Petersburg. Long. 40. 6. E. Lat. 
Br 30. N. 

\OLOKOLAMSK, a circlc of the Russian province of 
‘ow, bounded on the south-west by Smolensko, on the 
and north by ‘I'wer, and on the other parts by Sweni- 
1, Rasa, and Moshaik. It extends over 924 square miles, 
ehending one city, eighty-one parishes, and 152 ham- 
with 78,600 inhabitants, mostly occupied in agriculture. 
soil is moderatcly fertile. The country is well watered 
umerous brooks, and the surface is level and woody. 
capital is the city of the same name, on the river Goro- 
La, 440 miles from St Petersburg. It is slightly fortified, 
has a castle, and contains five woodcn and three stone 
iches, 290 houscs, and 3500 inhabitants. It has some 
>, from being on a great road. Long. 37.50. E. Lat. 
10. N. 

TOLSEY, Tuomas, is said to have been the son of a 
her at Ipswich. He studied at Magdalen College, Ox- 
: where hc formed an acquaintance with the learned Eras- 
; and in the year 1500 he became rector of Lymington in 
ersetshire. He was afterwards made chaplain to King 
iry VIII., and obtained several preferments. Having 
jually acquired an entire ascendency over the mind of the 
, he successively obtained several bishoprics, and at 
th was made archbishop of York, lord high chancellor 
snglaud, and prime minister, and was for several years 
arbiter of Europe. Pope Leo X. created him cardinal 
515, and made him legate a datere; and the emperor 
irles V. and the French king Francis I. loaded him with 
jurs, in order to gain him over to their interest ; but after 
ig first sided with the emperor, he deserted him to 
buse the intercst of France. As his revenues were 1m- 
4se, his pride and ostentation werc carried to the greatest 
rht. He had 500 servants, among whom were nine or 
lords, fifteen knights, and forty esquires. His ambition 
he pope, his pride, his exactions, and his political delay 
Henry’s divorce, occasioned his disgrace. In the earlier 
it of his life he seems to have been licentious in his man- 
s. It was reported, that soon after his preferment to the 
hg of Lymington in Somersetshire, he was put into the 
tks by Sir Amias Paulet, a neighbouring justice of the 
ikce, for getting drunk and making a riot at a fair. This 
tment Wolsey did not forget when he arrived at the 
h station of lord chancellor of England, but summoned 
corrector up to London, and, after a severe reprimand, 
bined him six years close confinement in the Temple. 
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Whatever may have been his faults, there can be no doubt 
of their having been aggravated both by the zealous re- 
formers and by the creatures of Henry VIII., who was 
himself neither Papist nor‘ Protestant. Wolsey was the 
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of the polite arts, and ought to be considered as the foun- 
der of Christ Church College, Oxford, where, as well as 
in other places, many remains of his magnificent ideas in 
architecture still exist. He died on the 28th of Novem- 
ber 1530. 

WOLSINGHAM or Watstncuam, a market-town of 
the county of Durham, in the ward of Darlington, 260 
miles from London, and fourteen from Durham. It stands 
on the river Wear, and has a market on Tuesday. The 
population amounted in 1821 to 2197, and in 1831 to 2239, 

WOLTSCHANSK, a circle of the Russian government 
of Ukraine. It extends in north latitude from 49° 48’ to 
50° 32’, and in east longitude from 36° 22’ to 37° 38’. It 
comprehends one city and 110 towns, besides villages, with 
88,400 inhabitants, in a space of 1254 square miles. It has 
many small rivers, which empty their waters into the Donez. 
The soil is generally fertile and the climate temperate. The 
capital is a city of the same name as the circle, and as the 
river on whieh it is built. It contains 410 houses, two 
churches, and 2850 inhabitants. It is 990 miles from St Pe- 
tersburg. Long. 37. 8. E. Lat. 50. 25. N. 

WOLVERHAMPTON, a large town of the county of 
Stafford, in the hundred of Leisdon, fourteen miles from 
Birmingham, and 130 from London. It is a place of great 
antiquity, having in 996 had a school founded by Wul- 
frina, the sister of King Edgar, and widow of Aldhelm 
duke of Northampton; previously to which the place was 
known by the name of Hampton. ‘To honour her memory, 
her name was prefixed, and it was thus called Wulfrina’s 
Hampton, which, in a series of years, was changed to the 
name it now bears. During the great civil war, it early 
declared in favour of the king, and became the head- 
quarters of the troops commanded by Prince Rupert; but 
after Charles’s final defeat at Naseby, it surrendered to 
the parliamentary forccs. 

There are four churches within the town: one of them, 
dedicated to St Mary and St Peter, was formerly a colle- 
giate institution. It is a spacious cruciform structure, with 
a handsome tower rising from the centre. The font is of 
great antiquity, and is most elaborately carved with figures, 
basses, flowers, and foliage. In the chancel are many cu- 
rious and ancient monuments. In the church-yard is a 
column twenty feet high, supposed to be of Danish origin, 
and exhibiting a profusion of rude sculpture. St John’s 
church is a handsome edifice, in the Grecian style of 
architecture, with the absurd addition of a tower and a 
lofty spire. The interior is pleasingly arranged, and is or- 
namented by a painting of the Descent from the Cross by 
an artist named Barney, a native of the town. St Paul’s 
church is a perpetual curacy, and was erected at the expense 
of the present incumbent, who, with another person, is joint 
patron of the living. St George’s is a handsome structure, 
completed in 1827, under the acts of parlianient for build- 
ing new churches. Besides these, there are places of wor- 
ship for the several sects of Protestants, a Unitarian chiapel, 
and a chapel for the Roman Catholics. One of the charit- 
able institutions of the town is a free grammar-school, en- 
dowed by Sir Steven Jenyns, a native of the place, and lord 
mayor of London in 1508. It has a liberal endowment of 
above L.1200 per annum, and has from 150 to 160 boys on 
its foundation. Among remarkable individuals who received 
their education in this school, was the late eminent surgeon 
Mr Abernethy, and Sir William Congreve, the inventor of 
that most destructive missile which bore his name till it was 
changed by the artillery into spherical case-shot. There 
is also another, called the Blue-Coat school, for the infe- 
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Womat rior classes, in which thirty-six boys and thirty girls are 
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clothed and educated; and most of the churches and cha- 


Wood. Pels have schools attached to them for the gratuitous in- 
*_ struction of children of the labouring classes. There is 
—_— 


also a valuable medical dispensary. For amusement and 
relaxation, a theatre, an assembly-room, a concert-room, 
anda subscription-library, have been established ; and there 
are annual races on three successive days in the month of 
August. 

The town is favourably situated for the conveyance of 
the heavy goods fabricated within and around it. It is on 
the Stafford and Worcester Canal, and on the Essington 
and Wyrley Canal, upon which there is easy communica- 
tion with London, Liverpool, and Bristol. The facility of 
communication has been recently increased by the com- 
pletion of the Grand Junction Railway, that connects Bir- 
mingham with Liverpool and Manchester. Thc chief trade 
of the town depends on the mines of iron and of coal which 
are worked in its vicinity. From them, by mechanical and 
human labour, are fabricated vast quantities of domestic 
fire-irons, tinned and japanned iron wares, heavy cast and 
wrought iron articles, agricultural implements, locks and 
keys, nails of all sizes, and various other commodities. 

The more ancient part of the town is ill built, and has 
a gloomy appearance; but in the modern part there are 
some large and handsome dwellings. By the reform bill 
this place has obtained the right of returning two members 
to the House of Commons. There are good markets on 
Wednesdays and Saturdays, and a large fair of three days’ 
duration in the month of May. ‘The boundaries of the 
parish are very extensive, and comprehend eight other 
chapelries or townships, in one of which is included the 
town of Bilston, with, in 1831, 14,492 inhabitants. The 
population of the town itself amounted in 1821 to i8,380, 
and in 1831 to 24,732; and that of the parisli amounted in 
1821 to 36,838, and in 1831 to 48,080. 

WOMAT Point, a roeky projection of Cape Barren 
island, between Van Diemen’s Land and the south-west 
coast of New Holland. 

WOOD, AnrTuHony, a well-known literary historian, was 
the son of Thomas Wood, bachelor of arts and of the civil 
law, and was born at Oxford on the 17th of December 
1632. He studied at Merton College, and in 1655 took 
the degree of master of arts. He wrote, 1. The History 
and Antiquities of the University of Oxford; which was 
afterwards translated into Latin by Mr Wase and Mr Peers, 
under the title of Historia et Antiquitates Universitatis 
Oxoniensis, 2 vols. folio. 2. Athenee Oxonienses ; or an 
exact Account of all the Writers and Bishops who have 
had their education in the University of Oxford, from the 
year 1500 to 1600, 2 fols. folio; which was enlarged in a 
second edition published in 1721 by Bishop Tanner. This 
work, which is highly valuable as a collection of matcrials, 
has been greatly improved by Dr Bliss. Upon its publica- 
tion, the author was attacked by the university in defence 
of Edward earl of Clarendon, lord high chanccllor of Eng- 
Jand, and chancellor of the university, and was likewise 
animadverted upon by Bishop Burnet ; upon which he pub- 
lished a Vindication of the Historiographer of the University 
of Oxford. He died at Oxford on the 29th of November 
1695. 

Woop, a substance of which the trunks and branches of 
trees consist. See PLANTING, TimBEr, and VEGETABLE 
Puysioioey. 

Woop, fossil. Fossil wood, or whole trees, or parts of 
them, are very frequently found buried in the earth, and 
that in different strata ; sometimes in stone, but more usually 
in earth, and sometimes in small pieces loose among the 
gravel. These, according to the time they have lain in 
the earth, or the matter they have lain among, are found 
differently altered from their original state; some of them 
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having suffered very little change, and others be; 
highly impregnated with crystalline, Sparry, pyritical, op En 
other extraneous matter, as to appear mere masses of stp a 
or lumps of the common reatter of the pyrites, &, of the 
dimensions, and more or less of the interna] figure, of ie 
vegetable bodies into the pores of which they have made 
their way. See Grouocy. 

WOOD-ENGRAVING is the art of representing ob. 
jects on wood, by lines and points, in order to their be; 
impressed on paper. ‘This art is of very ancient date 
having been practised by the Egyptians. Some bricks found 
on the site of ancient Babylon are preserved in the Bri. 
tish Museum, with characters upon them which have plainly 
been indented from engraved blocks of wood. It appears 
also, from specimens that are cxtant, that the Greeks and 
Romans were acquainted with methods of Wwood-cutting 
for inipressing lettcrs and characters on various substances, 
The probability of the art being known to the Chinese, or 
actually having been carried to the extent of delineating 
figures, in the thirteenth century, has been successfully dis- 
proved by Mr Jackson, in his able and learned Treatise on 
Wood-Engraving. ‘The art was however used in the thir- 
teenth and fourteenth centuries for attesting documents, and 
about the comniencement of the fifteenth century, by the 
Germans, for marking figures on playing-cards. 

The most ancient wood-cut of which there is any au- 
thentic account, is that of S¢ Christopher carrying an in- 
fant Christ through the water, now in the possession ot 
Earl Spencer. It is eleven and a quarter inches high, 
and eight and one eighth inches wide. The impression is 
dated in 1423; and the figures of the saint and the youth. 
ful Saviour are executed with very considerable spirit and 
feeling. Wood-cuts of the Annunciation and of St Bnd- 
get of Sweden appear to belong to this period, when the at 
began to be mucli encouraged by the church. Heineken, 
in allusion to this, tells us, that “ having visited in my last 
tour a great many convents in Franconia, Suabia, Bavaria, 
and in the Austrian states, I everywhere discovered in 
their libraries many of those kinds of figures, engraved on 
wood, and pasted either at the beginning or the end of old 
volumes of the fifteenth century. I have indeed obtained 
several of them. ‘Thesc facts, taken altogether, have con- 
firmed me in my opinion, that the next step of the en- 
gtaver in wood after playing-cards, was to engrave figures 
of saints, which, being distributed and lost among the laity, 
were in part preserved by the monks, who pasted them tn 
the earliest printed books with which they furnished their 
libraries.” 

Between 1430 and 1450, several works technically called 
block-books, chiefly illustrative of the Scriptures, appeat- 
ed. The most remarkable among these is the Apa 
or History of St John, which was probably engraved in 
1434, and is reputed to have been the production of Lau- 
rence Coster, a Dutchman. According to Heineken, there 
have been six editions of this book. “ Though some ot 
the designs,” Jackson observes, “ are very indifferent, yet 
there are others which display considerable ability, and se- 
veral of the single figures are decidedly superior to any 
that are contained in the other block-books. They ate 
drawn with greater vigour and feeling.” The figuresinan- 
other of these block-books, called the History of the ~ 4 
are also very gracefully delineated, and the style in ~ * 
the cuts are engraved exhibits a more advanced stage of t 
art than we find in the Apocalypse. Another specimen 
of block-books is called the Biblia Pauperum (see Plate 
CCCCXIII. art. Printine), the figures it contains ed 
it is conjectured, been executed for the purpose of con 
ing a knowledge of sacred history to those who coul & 
afford to purchase a manuscript copy of the Seriptur 
Several of the cuts in this work, though rude, are not 1D 
expressive of the scenes which they represent. The 
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»mposed of grotesque figures from wood engravings, 
robably executed about the middle of the fifteenth 
ry; and Jackson, judging from their style, thinks that 
ure the work of a native of France. 

pod-engraving began to be combined with printing 
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mals, and children, which at once give a pleasing variety _Wocd- 
to the subject, and impart to it the stamp of truth. Though Engraving. 
the figures in many of his designs may not indeed be cor- 

rect in point of costume,—for though he diligently studied 


| nature, it was only in her German dress,—yet their cha- 
the invention of the latter art, in the fifteenth cen- racter and expression are generally appropriate and natural. 


In the Psalter, printed by Faust and Scheeffcr at Though incapable of imparting to sacred subjects the ele- 
z in 1457, the large initial letters engraved in wood vated character which is given to them by Raffaele, his re- 
beautiful that they have never been excelled. From presentations are perhaps no less like the originals than 
erfection which these lettcrs exhibit, it is evident those of the great Italian master.” 
the workmen were trained to the art. The prac- Besides Durcr, there were Burgmair, Cranach, Schauf- 
icef introducing wood-cuts became general in Germany, flein, and other German artists of celebrity, who engraved 
yas known in Italy, towards the end of the fifteenth on wood. At this period the best wood-engravings were 
ry. The first books in the English language contain- of considerable size, and designed in a bold and free man- 
ood-engravings were those printed by Caxton about ner; and at no time was the art more encouraged and 
The use of cross hatchings (which are black lincs esteemed. Hans Holbein, in 1538, produced the Dunce 
ng each other generally diagonally) produced a great of Death, in a series of wood-cuts, which for truth and 
re in the art, giving colour and shadow to the sub- frecdom of execution has never been surpassed. “ The 
. manner,” Mr Jackson remarks, “ in which they are en- 
he next attempt at improvement in this art was by graved is comparatively simple; there is no laboured and 
da Carpi, to whom is attributed the invention of: unnecessary cross-hatching where the same effect might be 
oscuro. Carpi was an Italian; but the Germans obtained by simpler means; no display of fine work merely 
plaim the invention, and produce in evidence several. to show the artist’s talent in cutting delicate lines. Every 
vings by Mair, a disciple of Martin Schoen. His line is expressive, and the end is always obtaincd by the 
t of performing this was very simple. He first en- simplest means. In this the talent and feeling of the en- 
hd the subject upon copper, and finished it as much as_ graver are chiefly displayed. He wastes not his time in 
rtists of his time usually did. He next prepared a mere mechanical execution, which in the present day is 
of wood, upon which he cut out the extreme lights, often mistaken for excellence; he endeavours to give to 
hen impressed it upon the print; by which mcans a each character its appropriate expression; and in this he 
aim tint was addcd to all the rest of the piecc, excepting appears to have succeeded better, considcring the small 
jin those parts where the lights were meant to predo- size of the cuts, than any other wood-engraver, either of 
te, which appear on the specimens extant to be colour- times past or present.” 
ith white paint. The drawings for this species of en- Wood-engraving now made considerable progress in 
ing were madc with a pen on tinted paper, and the Italy, particularly in Venice; and the engravings of this 
3 were drawn upon the paper with whitc paint. period in that country were little inferior to the German 
it there is a material difference between the chiar- works. ‘he art rathcr declined on the eontinent about the 
ro of the old German masters and that of the Italians. end of the sixteenth ccutury, when copperplate engraving 
and Cranach engraved the outlinesand deep shadows came into use. In England, it continued to flourish, as 
j copper. The impression taken in this state was several works of the time show. Jegher of Antwerp, who 
over by means of a single block of wood, with those was born in 1578, was so eminent in the art, that he was 
hollowed out which were designed to be left-white employed by Rubens to work under his inspection ; and he 
i the print. On the contrary, the mode of engraving executed several pieces which are held in much estimation. 
ngo da Carpi was, to cut the outline ou one block of They are particularly distinguished for boldness and spirit. 
, the dark shadows upon a second, and the light sha- Towards the end of the seventeenth century, wood-en- 
, or half-tint, upon a third. ‘The first being impressed graving was greatly neglected, and was employed only for 
the paper, the outlines only appeared. This block common decorations, and never almost to delineate any sub- 
ig taken away, the second was put in its place, and ject of interest. 
g also impressed on the paper, the dark shadows were About the year 1723, John Michael Papillon produced 
d to the outlines; and the third block being put in many successful works in wood-engraving, particularly or- 
ame place upon the rcmoval of the second, and also namental foliage, flowers, and shells. In 1766, he pub- 
lessed upon the paper, made the dim tints, when the lished his History of Wood-Engraving, the cuts in which 
; was completed. In some instances the number of are his own workmanship. The book, although deficient 
s was increased, but the operation was still the same, in many respects, evinces a laudable diligence in bringing 
tint receiving an impression from: every block. the art into more extended employment. 
Ibert Durer, towards the end of the fifteenth and com- Wood-engraving was for many years in a very degene- 
icement of the sixteenth century, was the great pro- rate state, and almost wholly lost, till it was revived in Eng- 
er of wood-engraving. It is supposed that many of the land by the celebrated Lhomas Bewick. This artist was 
-cuts, though bearing his name, were only engraved born in the parish of Ovingham, in Northumberland, in 
t drawings made on the block by him. “ One of the 1753. Having shown a taste for drawing, he was entered 
liar advantages of wood-engraving,” Mr Jackson ob- apprentice with Mr Ralph Beilby, engraver, at Newnsaite- 
es, “is the effect with which strong shades can be re- upon- Tyne ; and in 1775 he had niade such progress as 
ented ; and of this Durer has generally availed himsclf to obtain a pec mes from the Society of Arts for his — 
the greatest skill.. On comparing his works engraved engraving of the . old hound. He — ne fee 
ood with all those previously executed in the same his well-known History’ of Quadrupeds, which was ee 
ner, we shall find that his figures are not only much ceeded by his History of British Birds and other ae ar 
er drawn and more skilfully grouped, but that, instead works, which brought him so pac ale wa that Be eo 
ticking, in hard outline, against the back-ground, they universally hailed as the reviver as well Pa a so 
ad out with the natural appearance of rotundity. he art. ES een excellence be the aa ar fide a 2 i is 
s of perspective are more attentively observed, the designs. ‘It needs only to g pee a 1€ WOFKS OF LE- 
-grounds better filled, and a number of subordinate wick,” observes an anonymous writer, “ to convince our- 
cts introduced, such as trees, herbage, flowers, anl- selves with what wonderful facility the very countenance 
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Wood- and air of his animals are marked and distinguished. There 
Engraving. is the grave owl; the silly, wavering lapwing; the pert jay; 


the impudent, overfed sparrow ; the airy lark; the sleepy- 
headed gourmand duck; the restless titmouse; the insigni- 
ficant wren; the clean, harmless gull; the keen, rapacious 
kite; every one has character. There are no ‘ muffin 
faces.’ ‘This is far beyond the mere pencilling of fur or 
feathers ; it is the seizure and transfusion of countenance. 
In this Bewick’s skill seems unapproached, and unap- 
proachable, by any other artist. who has ever attempted 
this line.” This was written in 1825, during the lifetime 
of Bewick; and since that time, although he has perhaps 
been surpassed by some of his pupils in mechanical skill, 
none has equalled him in his truthful conception and de- 
lineation of nature. 

John Bewick, brother to Thomas, acquired the art from 
him, and practised it in London for several years. His 
abilities, though respectable, were not so brilliant as those 
of his brother. His cuts have not the same interest, and 
his style of engraving is not considered very good. He 
died in 1795, aged thirty-five. His more illustrious brother 
Thomas lived till 1828, and continued to ply his art till 
within a short time of his death. Wood-engraving is much 
indebted to this famous artist, not only for the excellence 
to which he brought it, but for the taste he created for 
such productions; a taste which has been maintained by 
the many admirable works of his pupils, and other artists 
of the present day. Of late, wood-engraving has made con- 
siderable progress in Germany and France. 

The wood generally used by wood-engravers is box, 
which, from its hardness and toughness, bears the action of 
the press better than any other; and the smallest kinds, be- 
ing the most compact, are preferred. The blocks are cut 
directly across the grain. Before the drawing is made, the 
block is rubbed over with Bath-brick and a little water. If 
the drawing is a delicate one, the block, except the place 
where the artist commences, is covered with paper. The 
habit of using magnifying glasses is not recommended to 
beginners. 

There are four kinds of cutting tools used in wood-en- 
graving, gravers, tint-tools, gouges or scoopers, and flat 
tools or chisels. The gravers are of various sizes, and are 
employed for the principal part of the work. What are 
called tint-tools are chiefly for cutting parallel lines. Gouges 
are for scooping out the wood towards the centre of the 
block, and chisels for cutting away the wood towards the 
edges. The printing press is employed in taking impres- 
sions from an engraved block of wood. ‘ The block,” ac- 
cording to Mr Jackson, “ is inked by being beat with the 
pressman’s balls or roller, in the same nianner as type; and 
the paper being turned over upon it from the tympan, it is 
then run in under the platten, which being acted on by the 
lever, presses the paper o7 fo the raised lines of the biock, 
and thus produces the impression. Impressions from wood 
are thus obtained by the on-pression of the paper against 
the raised or prominent lines.” 

Wood-engraving is now generally used in illustrating 
publications of all kinds. “ In the child’s first book,” Mr 
Jackson observes, “ wood-cuts are introduced, to enable 
the infant mind to connect words with things. The youth 
gains his knowledge of the forms of foreign animals from 
wood-cuts ; and the mathematician avails himself of wood- 
engraving to execute his diagrams. It has been employed, 
in the representation of religious subjects, as an aid to de- 
votion; to celebrate the triumphs of kings and warriors ; 
to illustrate the pages of the historian, the traveller, and 
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the poet; and, by its means, copies of the works ike j 
greatest artists of former times have been afforded . 
price which enabled the very poorest classes to b 
purchascrs. As at least one hundred thousand good im. * 
pressions can be obtained from a wood-cut, if Properly " ~ 
graved and carefully printed, and as the additional cost of 
printing wood-cuts with letter-press is inconsiderable When 
compared with the cost of printing stecl or copper plates 
separately, the art will never want encouragement, yor 
again sink into neglect, so long as there are artists of ty, 
lent to furnish designs, and good engravers to execute 
them.” The great utility of wood-engraving will indeed, in 
all probability, prevent the art from ever again declinng, — 
Within these few years it has attained a very high degree 
of perfection ; and every day, works are issuing from the 
press, adorned with the most varied specimens of this va. 
luable art. (2. 2.) 
WOODAH, a long curved island in the Gulf of Carpen. 
taria, on the west coast, extending about thirteen miles in 
length. Lat. of its northern point, 13. 22. S. : 
WOODBRIDGE, a market-town of the county of Sut 
folk, in the hundred of Loes, eight miles from Ipswich and 
seventy-eight from London. It is situated on the nayj- 
gable river Deben, and has some ship-building, and son 
trade by sea with London, Newcastle, and Hull. The 
principal streets are well built and well paved. The : 
trish church is a fine structure, built of black flints, and has 
a tower 180 feet in height, which serves as a sea-mark. 
There is a large market on Wednesday, chiefly for com. 
The population amounted in 1821 to 4060, and in 1831 to 
4769. : 
WOODCHESTER, a town of the county of Glouces- 
ter, in the hundred of Longtrees, 104 miles from Londor 
It is a manufacturing place for broad cloths, but the trade 
is on the decline. ‘There is an endowed grammar school; 
and near to it is the magnificent seat of Lord Ducie. The 
population amomnted in 182] to 929, and in 1831] to 885, 
WOODWARD, Jonn, was born in Derbyshire, on the 
Ist of May 1665. He was educated at a country school, 
where he learned the Latin and Greek languages. and was 
afterwards sent to London, where he is said to have been 
put apprentice to a linen-draper. He was not long in that 
station till he became acquainted with Dr Barwick, an 
eminent physician, who took him under his tuition andinto 
his family. Here he prosecuted with great vigour andsuc- 
cess the study of philosophy, anatomy, and physic. In 
1692, Dr Stillingflect quitting the place of professor of 
physic in Gresham College, Woodward was chosen to sit 
ceed him, and the year following was elected F.R.S._ 
1695 he was created M.D. by Archbishop Tenison, andl 
the following year he was admitted to the same de 
Cambridge. His principal work is entitled “ An Essay t 
wards a Natural History of the Earth and Terrestrial 
Bodies, especially Minerals.” Lond. 1695, 8vo. A Latin 
translation of it appeared at Ziirich in 1704; and in 1714 
he published “ Naturalis Historia Telluris illustrata et 
aucta.” He wrote many other pieces, which were wel 
received by the learned world. He founded and en- 
dowed a professorship of natural history in the umiversily 
of Cambridge; and this chair was first occupied by the ce 
lebrated Dr Middleton. Dr Woodward died in Gresham 
College, on the 25th of April 1728. > 
WOODY Hkeap, a high cape on the coast of New Zea 
land, in the South Pacific Ocean. Lat. 37.42.58. 
Woopy Island, an island in the Eastern Seas. Long 
106. 5. E. Lat. 1. 46. N. 


» at a 4 
ecome " 


wo 


WOOL, AND ITS MANUFACTURES. 


2 word wool is usually employed to designate the pile had great experience in the breeding and crossing of sheep, Wocl. 
sheep and of some other animals. It may be defin- that a fine-woolled ram and a coarse-woolled ewe will pro- and its Ma- 
pecies of hair, but it is distinguishable from ordinary duce lambs with wool three fourths instead of half as fine as nufactures. 
oroperly so called, by being much more soft and flex- the wool of the sirc; whilst a coarse-woolled ram and a fine. 
and: by possessing in a superior degree the property woolled ewe will produce lambs with wool only one quarter 
ing, which we shall hereafter have occasion to de- as fine as that of the sire. To keep up the quality of wool, 
. Itis sometimes difficult to express that with which therefore, the finest-woolled rams must be continually in- 
people are familiar ; and yet, as popular conception is troduced, otherwise deterioration cannot be avoided. This 
‘inadequate and incomplete, further description be- is well understood in all the wool-growing countries. In 
necessary. This is especially the case with regard to Germany very high prices are given for fine-woolled rams ; 
We all seem at first sight to perceive the distinction and in Australia, the newest field for wool-growing, the at- 
pen wool and hair. In ordinary cases, like light and tention of flock-masters is fully alive to the same fact. 
ess, they are sufficiently distinguishable. The bristles ‘The removal of the coarse woolled is an object of equal 
» hog stand at a wide distance from the soft pile of importance. Even among the best flocks coarse-haired va- 
axon lamb. Yet, in many intermediate cases, it would _rieties will spring up from mere peculiarities of constitution. 
rd to say what is the one and not the other. There This is especially the case in our changeable cliniate, where 
ime animal coverings which seem to stand between the the sheep are liable to be affected by sudden changes of 
‘xtremes ; the hair of some goats and the wool of some temperature. If the removal of such slieep is not at once 
seeming entirely to change characters. attended to, the flock will materially deteriorate in a very 
sst of the furred animals have, in a state of nature, few generations. 
air and wool; the hair long and conspicuons, forming But although deterioration soon becomes obvious, the 
ter coating of the animal ; and the wool short, soft, superior character of a particular breed of sheep will be 
lown-like, and lying hidden bencath the coarser hair. perceptible in particular localities, even after the lapse of 
e beaver this is very conspicuous. To all outward ages; and it is not a little remarkable, that the vestiges of 
rance it is a coarse-haired animal ; and it is not until the finer-woolled animals is still to be traced in localities 
png hair is plucked that the soft wool used in the ma- which were formerly the seats of manufacture. Angora, for 
diture of hats becomes visible. The skin of the racoon, instance, the ancient Ancyra, still retains the fine-fleeced 

l2 wild cat, and even of the otter, coarse as its outer goat; and the cat and the rabbit of that district still pro- 
aunppears, produces wool; and the finer fleece of the rab- duce a wool remarkable for its fineness, its softness, and 
itpalled coney’s wool, is well known in commerce. its length. The fine-woolled shcep of Tarentum, so mucli 
le also apply the term wool to the fibre of the cotton valued by the Greeks and Romans, originally came from 
(see CoTTON MaNuracTurgss), an application which Asia Minor, where the traces of similar animals are still to 
hot unknown to the Mantuan bard: be met with; and the descendants of the same breed, con- 
spicuous cven in their degeneracy, form the common stock 
of Sicily and the southern parts of Italy. 

present article we shall confinc ourselves toa descrip- ‘This permanency in the character of the breeds of shecp 
of the wool of the sheep, and its properties ; and especi- is doubtless partly owing to food and climate. ‘The effect 
‘oits manufacture into woollen cloths and worsted stuffs. of pasturage on the ficece is well known. ‘The cxperiments 
e original stock of the several varieties of sheep is that have been made in this country have placed it beyond 
tobe the Argali (Ovis ammon), which is still found a doubt. The wool of sheep fed in chalky districts will be 
‘on the mountains of Siberia and Kamtschatka. This greatly inferior to that of sheep of similar character pas- 
s to be scarcely distinguishable from the Moufflon tured on land more congenial to the growth of soft wool ; 
s aries), or wild sheep of the mountain districts of and it is even said, that where flocks have been fed on bad 
linia, Corsica, and Asia Minor. But its fleece, which herbage, and their fleeces are harsh, considerable improve- 
iutse | I$ arse as well as short, resembles hair rather than wool; ment will take place by removing them to better pasture, 
litis} ambit is not until improved by culture that its covering as- if it be only for a single month previously to shearing. 
ts tht stiles the woolly character. In that case “ the bad effects of any late herbage will be 

e effects of a more temperate climate, of more regu- counteracted, and the ficcces of their flocks will handle soft, 
inl | latand better pasture, and especially of careful shelter and increase in weight, and consequently in value”! 
n the the inclemencies of thc weather, are indeed very re- “ By way of exaniple,” says the author we have just 
Mahld Mable. ‘The coarser hair gradually disappears, and the quoted, “ we will suppose half a flock of South-Down sheep, 
ier er and finer wool which we have described as invest- reared in the centre of the South Downs (known to be cal- 
tthe g he skin of various animals, becomes more abundantly careous and chalky land), and the other moiety transferred 
ice eloped. to some of the rich land found in the neighbourhood of 
1 mo modifying the physical character of animals by breed- Pevensey Level, near Lewes. ‘The contrast that would be 
sits it is well known that the dam has more influence over perceptible in the fleeces of these two portions of the same 
bora) thiform and other peculiarities of the progeny than the flock when shorn, is inconceivable to those who have not 
i yf Slits yet, as regards the quality of the wool, the order is had an opportunity of witnessing the powerful influence of 
ase] _Be>rsed, aud the sire has been ascertained to act the more a change in pasture on the wool of sheep. 
Mie] @@spicuous part. In the first place, the ram more rapidly « Both the temperature of climate, and herbage, have an 
Ketg| UMergoes the change above mentioned when subjected to evident effect on wocl, as may be seen in England on that 
iisq] Mih’s care ; and in the second, he imparts to the wool of the of those flocks pastured within a few miles of the sea-coast, 
Neny| Dligeny a greater share of fineness than an improved ewe beginning with the Isle of Sheppey, round the coast of Kent, 
dy Walddo. Thus it has been laid down by those who have Sussex, and Hampshire. ‘The wool of flocks which are fed 


—— nemora /Ethiopum molli canentia land. 


i 
1 Southey’s Treatise on Sheep, 1840, p. 14. 
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WOOL, AND ITS MANUFACTURES. 


within ten miles of the sea-coast generally possesses a longer 
staple, and more pliancy of texture, and consequently it is 
better adapted to the use of the spinner, than the produce 
of the same flock pastured farther in the interior on similar 
soil. This difference I am disposed to impute to the ex- 
halations arising from the sea, which, like the smoke of 
London, extend inland at least ten miles, thus operating on 
the herbage as well as on wool.”! 

Of all the varieties of which wool is susceptible, the 
length of the staple is the most important in its results. 
Wool is accordingly divided into two classes, short or 
clothing wool, and long or combing wool, each class being 
subdivided into a variety of sorts, according to their fine- 
ness, and the length.and soundness of the staple. 

The finest wools are of short staple, so that the worsted 
spinner has sométimes difficulty in obtaining wools fine 
enough for the more delicate fabrics ; but man’s ingenuity 
has found a remedy for this, by combing wools of much 
shorter staple than was formerly deemed possible. In the 
case of the coarser wools there is no such difficulty, as they 
are usually of long staple. Wools which unite a high de- 
gree of fineness and softness with considerable length of 
staple, bear a high price. 

The sorting of wool is the business of the wool-sorter, 
a trade which requires the nicest discrimination. Such 
is the tact which habit gives, that the most skilful sorter 
can appreciate differences which even the microscope can 
scarcely detect; and in appreciating the other qualities of the 
fleece, and weighing and balancing one against the other, 
a degree of accuracy is attained of which no instrument 
is capable. Of minute differences of quality, and of the 
result or balance of all the qualities taken together, the 
price of wool is perhaps the best measure, and we shall 
therefore presently advert to it more fully. 

The principal qualities which the sorter regards in short 
or clothing wools may be stated as follows : 

1, The fineness of the fibre. 4. Colour. 

2. Its softness. 5. Clean state of the fleece. 

3. Soundness of the staple. 6. Weight. 

I. The fineness of the fibre is of very great importance. 
Modern machinery is capable of producing a finer thread 
from coarser wools than formerly, and the thinner and 
lighter fabrics can be made from it; but unless the wool 
be also fine, no art can make a fine, compact, and even cloth. 
This will be readily understood when we come to describe 
the process by which a surface is produced ; a surface which 
consists wholly of the ultimate fibres of the wool. 

Besides the fineness of the fibre, its regularity is of great 
importance. ‘There are some kinds of wool which arc only 
fine at the lower end near the back of the animal, while 
the extremity of the wool is coarse and hairy. There is 
perhaps no wool in which some irregularity is not percepti- 
ble, though it is much more conspicuous in some samples 
than in others. Ceteris paribus, the value of two samples 
will depend on evenness or regularity, and it is for this 
quality that the wool of the Merino sheep is so remarkable. 

In some fleeces of the finer sorts, an admixture of coarse 
hairs will often be visible; in some cases, long and silvery ; 
in others, short and rigid: these latter are technically call- 
ed kemps. We do not remember to have seen the canse 
suggested, but we apprehend that this may merely be a 
mark of age. In the human eyebrow, for instance, it is 
well-known that long coarse hairs make their appearance 
even before the meridian of life ; and it is by no means im- 
probable that age may have some connexion with a similar 
phenomenon in the wool of sheep. When the wool is uni- 
form, it is said to be true grown. 

The finest Merino fleeces are usually divided into four 


Re 


' Southey’s Treatise on Sheep, p. 14. 


sorts; the first three being called by the Spaniard 
Jina, and tercera; the fourth or coarse part, from t 
and shanks, not being sent to market. The distis 
of quality in German and other wools will afterwar 
specified. 

In English fleeces, however, the Proportions are , 
ent, the finest portion seldom exceeding one third 
our English sorters discriminate qualities much more 
ly, making of the whole fleece no less than eight o 
sorts, varying perceptibly from each other in finen 
known by the following names: 


Prime. Seconds. 

Choice. Fine Abb. 

Super. Coarse Abb. 

Head. Livery. 

Downrignts. Short coarse or breech wool, 


Some sorters will even select from the prime sort 
few remarkably fine locks which they may find, a 
make a very superior sort, which they call pick-lock. 

It is said that the very nice discrimination whic 
wool-sorter attains by constant practice is considerab} im 
paired if the practice be discontinued for a short period, 
It follows that both the buyer and the seller, the manu 
facturer and the grower, must frequently err in their 
ment respecting the comparative qualities of part 
samples. Various attempts have accordingly been 
to determine the fineness of the fibre by means of 
ments; but, admitting that accuracy is attainable by 
means—a very doubtful point—their use can neve 
come general, as the art of using instruments wo 
bably be more difficult of attainment by the Leice 
wool-grower or the Yorkshire manufacturer than the 
sorting wool. 

The individuals who have taken the most trou 
ascertain the fineness of wool by means of instru 
are Dr Parry, Mr Luccock, and Dr Ure. These 
ments consist of a micrometer and a lens; and th 
from each other only in the mode of application 
justment. The result of these experiments seems 
that the finest wools are about +55, of an inch ind 
while the coarsest of the combing wools are abou 
aninch. Dr Parry’s table of the diameters of 
wools, which has often been printed, is as follows. 


Table of comparative Diameters of various Clothing 


Inner 


| Outward | adie. | 7am 

Spanish me is clas). stlevajes « eeeeMereece | T7953 i553 = 
Lhasteria pile.........02....0. % rye wis 
Ewes wees, er ame Pr ecdode on: Tor ranz 
Coronet pile.............. waisica'a saree aor za50 
Native Merino ram............0.00 Tras ia5 z 
SAXOM+ soesee---seseeserseesees 720 Ti9T 
Pictets Merino ram...........0.-6. i133 3035 
Best Negrette pile..........0.sc0s0s says ays 
Alva pile a, soar 42 
Rambouillet ewe..............cceces TOs7 Tit t 
oer) pileiiss crosccuvsasacrangele ivio | 7057 
Mforté........... ROSCOR OURO OOANOOOSudECo Ti TORT 
Kyeland Toot ene cecces ccs cacsescassecece Tos ros 
Souith: Downt............. Tors TWiT 
Anglo-Negrette ram............... Toi ‘Tae 
ChaT@ntonraan:..........csccsseesse 054 533 
oyeland rdim?.....-...csccec esses gaz | 7do 
Gane dihierousn &. ...:cssiesese. ose ase | oo6 
Wilts GW as)s:cleleencs'seieeioa se aneecene gaz war 


Ure in 1837 made a series of experiments on differ- 
vols, and published the results. He found that the 
qmats of the finer qualities varied in diameter from 
lo zs'00 of an inch, which agrees pretty nearly with 
rry’s table. 
[he softness of the wool is a quality of not less im- 
sce than its fineness, the more especially as the per- 
of the felting property mainly depends upon it. 
uality is easily distinguishable by the touch, both in 
w wool and in the finished cloth, which, when made 
oft wool, is itself extremely soft. Such cloth bears 
h higher price than cloth equal in other respects, but 
rom harsher wool. 
all the European wools, that of Saxony seems to be 
gninent in point of softness. When England only im- 
about 2,500,000 Ibs.of wool from Germany, “Saxony 
bore a very high price in proportion to cloth from all 
kinds of wool; but now that Germany affords us near- 
)00,000 Ibs., the supply reaches the demand, and the 
's not cxcessive. 
the European wools yield to that of India in respect 
ness. It is grown on sheep of small size, the wool 
ich is short and soft near the skin, with long coarse 
r hair growing through it, similar to what we have 
Hed in the case of the bcaver and other furred ani- 
It should be observed, that it is chiefly upon the 
3s of the wool that the felting property depends ; 


if that property, we now proceed to the quality next 


er. 
hat is called the soundness, which is only another 
mi for the strength of the staple, is obviously of less 
rance in clothing wool than in combing wool. Still 
ot wholly disregarded in the former, as the durability 
surface of the cloth will mainly depend upon it. 
he colour of the fleece, that is, its whiteness, is ob- 
itty an essential quality, whether for white cloth or for 
ind bright colours. Indeed cven the darkest colours 
obably richer, and possess niore lustre on a clear 
ground, than when the wool is dark or mixed. Black 
own woolled shcep are not uncommon in most of the 
fies of Europe; but their wool is of less value, and 
fcan be no object in encouraging the breed. The 
faced sheep of Norfolk, which is also to be met with 
ler English counties and in Scotland, and which pro- 
fine wool, has this dcfect, that dark fibres are fre- 
y to be met with. In Canada, the whole of the pea- 
is clothed in a domestic cloth, called by the inhabi- 
ftoffe du pays, which is made of a mixture of black 
ite wool. 
Romans were particularly careful in expelling the 
oolled sheep from their flocks; and we are told by 
that they even examined the tongue and palate of 
s, and if they exhibited any blackness, such sheep 
rejected. It is said that a dark soil imparts a tint to 
Which renders it wholly unfit for white or any bright 


The cleanness of the wool is another quality which 
Irchasers cannot disregard, as its influence on weight 
onspicuous. Here however there is a difficulty, which 
les a very nice balancing of opposite and conflicting 
les, and which demands explanation. Al wools, as 
tome from the sheep’s back, are more or less greasy 
touch. The cause of this greasiness is the presence 
eculiar kind of potass soap, secreted by the animal, 
illed by the farmers the yolk. The softness and flexi- 
lof the wool depends almost wholly on the abundance 
yolk; yet as it readily forms a lather with water, and 
hot add to the value, but only increases the weight of 
ece when shorn, it should be washed out. In Bri- 
his is done before shearing ; but this is not sufficient 
b. XXL. 


s we shall hereafter have occasion to speak morc 
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to get rid of the yolk in any sheep, and especially in Me- 
Tinos. 


living fleece, has been found to be injurious to the wool’ 
when shorn ; as a sort of fermentation takes place, and the 
fleece is rendered hard and harsh by the very substance 
which softens it while living. 

After this explanation, the reader will perceive that, as 
far as mere weight is concerned, the grower is interested 
in washing out as small a quantity of the yolk as possible, 
while the buyer is interested in having the wool as well 
washed as possible. Both are interested in the presence 
of a good yolk originally, as the quality of the wool is there- 
by improved. Fermentation from imperfect washing is not 
uncommon. If this proceed to a great extent, the wool is 
injured ; but a moderate degree of fermentation is said to 
render the wool better suited to manufacture. 

6. The weight of the fleece is a quality of the utmost 
importance to the grower; but it must not be obtained by 
the sacrifice of fineness or of cleanness. Weight, as we 
have seen, may arise from the presence of yolk. It may 
also arise from coarseness; and even where it arises from 
length of fibre, that is a quality which generally supposes 
a certain degree of coarseness. An abundant supply of 
food will sometimes increase the length of the staple; but 
if this be accompanied by increased coarseness, as it ge- 
nerally is, it is not to be desired. What the grower wants, 
and what the buyer cannot object to, is that weight of 
fleece which arises from the closeness of the pile on the 
back of the animal ; a quality which supposes greater fine- 
ness, and generally greater softness, though usually accom- 
panied by extreme shortness of staple. 

With regard to long wool, or combing wool, as it is indif- 
ferently called, the desirable qualities are the same, with 
the addition of length of staple, which stands at the head of 
all. Very great length of staple was formerly of more import- 
ance than it has been of late, because the mode of combing 
wools of moderate length was not known. We have seen 
accounts in old annual registers and magazines, of wool of 
twelve, sixteen, and even twenty inches staple; but that 
could only be produced by leaving the sheep two years 
unshorn. We have however now lying before us wool of 
eleven inches staple, but it is extremely harsh and coarse. 
The usual length of combing wool is from three to eight 
inches; but wool of two inches can now be combed, which 
admits of the use of very fine and soft wools, provided they 
be of sound staple, for the production of the finer Merinos, 
mousselines de laine, and the better sorts of hosiery. 

As the comber dispenses with length, soundness of staple 
becomes extremelyimportant. Without soundness, the short 
and fine wools would not bear the operation of the comb ; 
with it the skilful comber will now venture upon wools, to 
comb which would. a few years since have been deemed an 
impossibility. ; , 

The other qualities of wool,—colour, z.e. whiteness, clean- 
ness, 7. e. freedom from yolk, and weight,—are of as much 
importance in combing as in clothing wools, subject, of 
course, to the pre-eminence of the other qualities which we 
have enumerated. 

We now come to consider the sources of supply, that is, 
the various wool-growing countries whence the large de- 
mand of Great Britain has been and is satisfied. 

Various estimates have been made of the number of shcep 
in Great Britain, and of the quantity of wool produced ; but 
the earliest which enjoys any reputation for accuracy Is 
that of Mr Luccock, in his Treatise on English Wool, in 
1800. According to his very minute calculation, the quan- 
tity of wool produced in England alone in 1800 was 384,000 
packs, of 240 Ibs. each, or 92,160,000 Ibs. It is thought 
that the number of sheep has not greatly increased since ; 
but Mr Hubbard, who in 1828 submitted to gs Lords’ 

A 
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Wool, Committee some tables on the plan of Mr Luccock’s, arriv- 
and its Ma- 


nufactures. 


M‘Culloch at 520,000 packs, or 124,800,000 lbs. Th, 
ed at the conclusion that, owing to the increased weight of in Great Britain and Ireland are estimated at 32.9 


the fleeces, the quantity of wool produced had at that time The following table exhibits the quantity of pe a . 
increased to 463,169 packs. Taking Scotland and Ireland short wool produced in each county of England in 1860 and 
into account, the total quantity of wool is estimated by Mr 1828, according to Luccock and Hubbard. P 


Number of Sheep and Quantity of Sheep's Wool produced in England, according 


to Mr Luccock's Tables, revised by 
Mr Hubbard, and made applicable to 1828. 


1800. 1828. a 
atin, Shgrewoa [Wop] Neuer | umterch | Nupber [weit] amber [atmieg| : 
Sheep. Fleece. Packs. Sheep. Packs, Fleece. | Short Wool, Long Wool, I 3 
Northumberland........ Seateteceocteees 538,162 | 53 12,333 are 54 6,167 6,166 nt 
Denia. cee ieiviis see snncdleledl ” 159,385 | 5 3,320 - 53 : 3.818 A 
Dithoncssgneccsciscmet a re 9 an 67,200 8S wee 2,380 
Cumberland......... pngoOCCOnee Boocrer cad 378,400 | 3% 5,915 a0 5 7,883 P 
Wy CGtMOFGIANG : cccoses «o oceiecapeseants 223,725 | 33 3,262 5 4,660 . 
OTK, WESC TICES sossecs0sssesc0eivs ors 383,122 | var. 6,678 5} 4,399 4,389 
DOMEOMOMSE MIG Or sec cs ese eec vaeserieccece 306,240 | 5 6,380 6 oa 7,056 
Ditto, month distaewwws...cc6ss000e! 365,326 | var. 5,939 no ise 5 5,708 1,902 
Holdermessi..c: cee ee 500 8 ae 84,000 2,800 8 ae 2,800 
Other part of Yorkshire.............. we 8 sod 14,310 477 8 wes 47] 
Bc re 310,000 | 34 4,522 i ao 4} 5,82] a 
(CHACEE AH RES See. Caan 65,000 | var. 926 ee 43} * 1,218 P. 
ON rei er nn saetrecriaccuecasmirieccies 362,400 | 3 4,530 3 6 Py) 9,060 
MNOUCIIG DAT... 1. civsssssscosctecs cosscs 255,147 | var. 4,112 ae 63 ie 6,910 
Le ee eer ony 123,648 | 53 2,833 S) . 6 a 3.091 
Ditto; meh lavidsgs(.. 7. ..0nccereavereee pon 9 Bh 1,241,625 46,561 9 200 46,561 
OTTO: | ae = 8 F 87,500 2,916 9 soc 3,281 
Ditto, miscellaneous land............. ia 8 oF 505,657 16,855 6 Ay 12,641 
oon senscanteee veueanete si 5 a 114,000 2,370 6 | 2,850 { 
ee ne ca 6 = 640,000 16,000 6 se 16,000 
Nea a eee 182,962 | 3 2,287 a = 4 oat 
So rn ns Cae ee a 5 1 160,000 3,333 = 97 
1 i ee rs eisiasjes 20,000 | 3 291 3 ee 
ow ome! = rs . 380,528 | 11,100 \o o 10,018 
OREOTC aes ccd. « coetiesus cine otcee 304,584 | var. 5,303 “es 400 5 a 6,34 | 
cee. ee. ee 222,968 | 3 2,787 “ 5 $4 4,645 | 
Glowcesterss:...cch ot e.. ee 355,000 | var. 5,400 ne es L BG bc 8,875 
ORIG ae aa 8 ad 200,000 6,666 | 8 br 6,666 | 
Bom . ... sd emnin (ON awe eno ake 500,700 | 43 9,388 ae 30¢ 5 5,215 5,216 
Oe ee 330,504 | 34 4,820 ee # | 43 ae 6,541 
Monmouth.......... ioustaeeteets selcaias e's en 177,619 | var. 1,431 is as 4 Ae 2,969 hs pr 
Hereford............. Ba: ccoccosanGsonnge 500,000 2 4,200 re oe | 4 2,778 5,558 aactun 
Shropshire........ Secs ccoettenistercscetess 422,034 | 22 4,397 prt ot 4 2,344 4,960 b havd 
Stafford wie... eee 183,120 2 1,526 eee see | 4h 3,503 
BDA 01 eR NO IEE g 7 . 3,720 113 | ; 
Red fordess. sastek RI es cena 204,000 | 5 4,250 x: oll = 4,250 
pie ean rectennecmeiaterere 306,600 | 31 4,151 ie sie 34 4,471 ats wh 
FAME A ON cies celiac: weiss: 108,000 | 43 2,000 be a 
ee ee wn 7 - 87,500 2,552 sg ove - o 
COO FG ioccs..55.dccescessosscsess 67,744 | 4 1,128 Ao8 oh 4} 1,270 we 11836 
Dithowmencicnennnewert..: me 8 a 41,688 1,390 8 7 1,390 > ke 
RM le, tiresevscousavratariacieereeerg 497,000 24 5,176 Ts au 4} 8,801 vee 
NC | a 683,704 | 2 5,697 " - 4} 4,273 8,546 | 
Eats ccna acererecnaceecmaccete i | i 38,500 1,123 74 a 1,203 
LL. SO ay ee 519,000 | 3 6,486 — ~ 4 8,650 us 
12 5 ie ge aR tll: 277,000 | 4% 5,297 ; 5 2,885 | 2,880 ta 
VERSION e c. . 4. scare ete ie vee 45,000 | 4 750 ees 5 937 ve thi, | 
IIE a watt hic NR 524,475 | 31 7,000 ms ri 43 x 10,380 
Ditto, Romney market..........000.. ae 7 ae 185,000 5,400 Gk Ac 5,010 I Ded 
Dic tos ChesiMRet... -scecsciacans ceaneace as 7 - 108,330 3,160 61 a 2,934 tits 4 
So eae tmee: 283,000 | 3 3,540 fe = 31 | 4a “ | 
SUSSEX, GOWNS. «.<cs0.+..c0csceceseccanes 316,800 | 2 2,540 a B 3,966 Pou td 
MDTUDOS LOWIANUB. ..c0.1 sc: cocces voecce cee 547,000 | 3 6,837 3 6,837 “ Ho, in 
FIBMYpSBITE.......ccrscccscsesscoass| — BGIOOONI OD 6,457 3 6,457 vs ea 
Wie OF WW aeltt...... 0s sssissiiescsoeavness 61,000 | 34 800 wes 4 1,016 ‘7 eg 
WAS, CW tities. 06505: Finca senase 583,500 | 23 6,684 4: 23 6,685 "i Yel 
DDICTOM PAStUReM, casctel ona ccecncclicses 117,500 | 3 1,460 4 1,958 er of whi 
Bae rae re oaths nee akieess apna cosas 632,240 | 33 9,880 4 3 9,878 er Hy | 54 
1D a occ oe 436,850 | 4 7,280 2» - 5 2,275 | —aa ihe vid 
Den ee fr ee “ig 8 a 193,750 6,458 8 a yo her { 
Cornwall...ecscsceesessesess sessesrsstess| 2OR0CON) 4 3,382 = a» A 5,92 | a 
fees arenes eens —s SS a a ae eS d r 
DD a. srl meccamon-: | 14,854,299 193,475 | 4,153,308 | 131,794 | | 120,655 | 268,847 Wel th 
From the reign of Charles II. until the year 1825, the if we kept it in the country, foreigners would be compel MM i09 
exportation of British wool was prohibited, under an im- to come to us for manufactured woollens. ie Mitty), 
pression that our wool was superior to all others, and that early part of the last century, numerous pamphlets Is Mh thy 
| 


lhe press for and against that mischievous policy; and 
‘ence of running wool prevailed to a great extent. 
pamphlets are noticed in Smith’s Memoirs of Wool, 
fe absurdity of the prohibition is exposed in a manner 
certainly anticipated the general current of the po- 
4nd economical knowledge of that age. 
prevalence of this disposition to export wool in spite 
re laws, affords a proof that our production of wool 
advance of our means of working it up. We were 
an agricultural nation, and it was not until our spin- 
achinery was improved, and our skill became rapidly 
bed, that the tide may be said to have turned. 
‘ards the end of the last century, as will be seen by 
sle we shall presently exhibit, England began to be 
norter of wool. Laws prohibiting the “ running of 
hen became a dead letter ; and before 1800, we were 
importers to the extent of 4,000,000 lbs., our whole 
1 being about 100,000,000 Ibs. At this period, how- 
ne landowners began to take the alarm, and a duty, 
hievous duty, of 5s. 3d. per cwt. was imposed on all 

wool imported into Great Britain. In 1813 the 
as raised to 6s. 8d. per cwt.; and in 1819 Mr Van- 
(Lord Bexley), perhaps the most ignorant and vul- 
mded minister that ever managed, or rather mis- 
ed, the financial affairs of this realm, raised the duty 
. per cwt., or 6d. per lb. The effect of this was 
| to deteriorate the quality of British manufacture. 
pduce the finer cloths, foreign wools were absolutely 
ary. When Mr Vansittart imposed this duty, the 
panish wools were much used in the clothing dis- 
and the Saxony wools were coming into use. (See 
t table.) The English wools were utterly unfit for 
\duction of our finest cloths; and our exports, in con- 
ce of the virtual prohibition of foreign wools, showed 
mpms of decline. In 1824 the duty was reduced to 

id at the end of the same year to ld. In July 1825 
ty was further reduced to 3d. on wools under 1s. in 
being continued at 1d. on wools at and over ls., at 
frates the duties have since remained. This reduc- 
s produced the most beneficial effects, not merely on 
uctures, but also on the steady price of English wools, 
thave been much higher on the average since the re- 
mn than they were before, although we have become 
ers to the extent of half the whole quantity we con- 
when Mr Vansittart’s tax was imposed. The re- 
of this impolitic duty has in fact been one of the 
by which our manufactures have so rapidly increased 
ical S26. 

bing said thus much of the quantity of English wool 
med in the manufactures, we now come to the history 
jforeign importations. 
‘have already stated, that before the end of the last 
y, our production, in point of quantity, was greater 
the amount of our wants. Importation up to 1803 
r been free, some small quantity of foreign wool 
lits way into this country; but it was only an ex- 
ke of one quality for another, and our real demand 
jus to 1800 was exceedingly small. Our whole impor- 
lin fact, only averaged 4,000,000 Ibs., the greater part 
‘ch consisted of the fine soft clothing wool of Spain. 
byear 1800 exhibited an increase to nearly 9,000,000 
f which 6,000,000 was still received from Spain, and 
1 1,500,000 from Portugal. ‘This went on until the 
when an increased quantity of Saxon wool came In- 
| English markets. The Merino breed of sheep had 
introduced into Saxony by the elector, afterwards 
bf that state, and with most signal success. During 
ar, our imports from Germany had never reached 
000; in 1815 they exceeded 3,000,000, and the 
aity has since increased, so as to exceed 25,000,000 
wih the average of years, while the quantity of Spanish 
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wool has progressively declined. These changes, and the Wool, 
general progress of our importations of foreign wool, will be and its Ma- 
best exhibited by the following table, giving the importa- nufactures. 
tions in periods of five years from 1796 to 1835. ° 


Table showing the principal Sources of Supply of Forei 
Wool from 1796 to 1835. PPly of oreign 


New South Other 
ales. Countries. 


= i 
as 


Spain. | Germany. 


Total. 


300,000} ... 400,000 | 4,000,000 
1800 '6,062,824| 412,394] ... 2,140,066 | 8,615,284 
1805  |6,858,738 36,787; ... | 1,645,751 | 8,541,276 
1810 [5,952,407 | 778,835 167 | 4,264,315 |10,936,224 


1815 6,927,579 | 3,137,438] ... 4,926,696 |14,991,713 
1820 (3,536,227 | 5,113,242! 99,415 | 1,324,860 |10,073,746 
1825 8,206,472 28,799,660 | 323,995 5,507,734 |42,837,861 
1830 |1,643,513 26,073,882 |1,967,309 | 2,628,355 32,313,059 


1835 1,602,752 23,798,186 |4,210,310 12,563,276 42,174,523 


The great change that is now going on, however, consists 
in the rapid increase in the supply of wool from Australia ; 
a change which the above table exhibits to a certain ex- 
tent, but which the more detailed comparison we are about 
to offer will place in a more conspicuous light. 

The first person who became impressed with the pecu- 
liar fitness of New South Wales for the growth of wool was 
Captain John Macarthur, one of the most intelligent and 
energetic of the early settlers in that colony. He there 
commenced farming operations in 1793, but his only sheep 
at that time were Bengal ewes, whose wool is extreme- 
ly coarse. About two years after, he procured a Merino 
ram from the Cape, with two ewes of the same breed, 
and with these he began crossing, and selecting the finest- 
woolled rams to breed with, so as continually to improve 
the wool on the principle pointed out in the early part of 
this article. 

In 1802, he brought specimens of his wool to England, 
which being approved by some experienced cloth manu- 
facturers, he obtained a hearing before the privy council. 
He obtained an additional grant of land in a very fer- 
tile part of the colony, and with three fine-woolled Merino 
rams and two ewes he returned to the colony to prosecute 
his favourite plan. It is scarcely necessary to state, that the 
most extraordinary success has attended the breeding of 
sheep; and the wool is said to be equal, when perfectly 
clean, to the Merino wools of Saxony, and would sell for as 
high a price, but for the little care taken in washing pre~ 
viously to shearing. In fineness, softness, length, and sound- 
ness of staple, and in colour, the Australian wools equal 
those of Germany ; but they are in a bad state as to clean- 
ness, though we believe that in this respect more care is 
evinced than formerly. If washed after shearing, they 
would arrive in sounder condition, and would command 
a higher price; but whether they would yield a larger 
profit, depends on the additional labour which, in the 
case supposed, it would be necessary to bestow. This 
is a point sometimes overlooked. Persons unaccustom- 
ed to reason upon facts connected with production are 
apt to think it must be better worth the producer’s while 
to bring to market a good article, and so command a high 
price, than an inferior and therefore a low-priced article. 
But if to raise the value of his wool, say from 2s. to 2s. 6d., 
the New South Wales flock-master found it necessary to 
expend additional labour to the value of sevenpence, it is 
clear the advantage is on the side of the inferior wool. 

In 1810 the importation of wool from Australia was only 
167 lb. worth not above L.15. In 1820, the quantity had 
nearly reached 100,000 Ibs. ; and this year it will most likely 
exceed 12,000,000 Ibs., being equal to our whole importa- 
tion from every country in the world in 1810. The fol- 
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lowing is an account of the quantity of wool imported into 
this country from New South Wales and Van Diemen’s 
Land from 1820 to 1839. 


1820...... 99,415 liso) ae 1,967,309 
182] 175,433 ISS... an 2a oa.oo t 
VB22. sevas 138,498 1882... .%. POMM RUSTE 
I 477,26 | DE Sona 3,516,869 
1824, 382,907 cot re 3,558,091 
TS25...... Gea,99D 1835...... 4,210,310 
T826...... 1,106,302 eB Ors se 4,996,645 
| ay 315,807 TOO 640s 7,060,525 
OS... oa 1,574,186 1838...... 7,837j428 
Leg Ree 1,838,642 T8699... 30: 10,128,774 


The great advantage of the growth of wool to a new co- 
lony like New South Wales is, that what really amounts to 
a large resource for her, forms but a small proportion of the 
whole quantity required in the market which she supplies. 
Thus the price of the article is not regulated by the cost of 
production, but by the state of the home-market. The 
local price may continue many years above the cost of pro- 
duction, and therefore give a great stimulus to supply; and 
yet the quantity may go on doubling in short periods, with- 
out reducing the price. This feature has been pointed out 
in the New Zealand Journal, a newspaper published in 
London, and devoted to the affairs of the colony which it 
represents ; and also by the Westminster Review for De- 
cember, in a paper on colonization. 

‘In the production of wool,” says the writer in that re- 
view, “ Australia enjoys an advantage which is somewhat 
analogous to the rent of the most fertile land in old countries. 
The demand of the consuming countries greatly exceeding 
the power of supply possessed by Australia, and no other 
country being able to produce so cheaply, the price is kept 
up to the European cost of production. Thus they enjoy 
a species of monopoly price. This has hitherto been the 
case with the cotton of America. It is now scarce sixty 
years since cotton was first exported from America, and 
this year the production is about 600,000,000 lbs. The 
following has been its progress in round numbers. 


1790. ....2 1;000;000 1820 160,000,000 


35,000,000 1830... ...3850,000,000 
1810......85,000,000 1840......600,000,000 


eeeeee 


sees 


“ The price of cotton, owing to the large demand created 
by our continually improving machinery, has generally ex- 
ceeded the cost of production. This has generally stimu- 
lated production, and yet not so rapidly as the demand in- 
creased ; hence the cotton of America has gone on dis- 
placing successive portions of eastern cotton, until the for- 
mer now occupies all the channels of consumption ; and so 
it will be with Australian wool. The consumption of fo- 
reign wool alone is in England 50,000,000 Ibs. The greater 
portion of this will probably be displaced by the wool of 
the Australian colonies. In like manner, it will gradually 
cease to be worth while to raise sheep for their wool in 
many of the countries which now produce it.... With this 
increased facility of production,” continues the reviewer, 
“it is not impossible that the manufacture of woollens will 
greatly increase in this country ; that England will, in short, 
enjoy that pre-eminence which she now does in the case 
of the cotton manufacture, which she undoubtedly partly 
owes to the cultivation of the raw material in America.” 

Cur importations from the Cape assume an important 
place in the following table. The average supply from 
the Cape during the four years ending with 1830 did not 
reach 30,000 Ibs. annually. From that year a rapid in- 
crease has taken place ; and if a better system of coloniza- 
tion were pursued at the Cape, so as to make the colony 
attractive to capitalists, the increase would be as marked as 


tions from which, previously to 1833, were insignificant, sel. 


= 
in the Australian colonies. The progress of our imports. 


from the Cape is as follows. 


[oot 47,868 1835.........191,694 
1832......... 83,257 1836.........331,979 
1893%........ 93,325 1837......... 468,61] 
1834......... 141,707 1838......... 429 50g 


Freedom of colonization and commerce 
beneficially with respect to the production of wool in th 
East Indies. In 1820, about 8000 lbs. were imported fon 
thence; from that period to 1838 inclusive, the line in the 
official tables is blank. In 1834 the quantity imported was 
67,763 Ibs. in 1835 it was 295,848, and in 1838 it hai 
increased to 1,897,266. 

The South American States and Mexico, 


€ is also operatin 


the importa. 


dom exceeding 200,000 Ibs., now furnish considerable quan. 
tities. 

In Europe also a quarter of a century of peace hag pro. 
duced very striking effects in the production of wool, 
Russia, which furnished but little previously to 1825, now 7. 
supplies upwards of 4,000,000 lbs. From Italy, in like man. Ua 
ner, we now import nearly as much as from Spain; while nb... 
from insular and continental Greece and Turkey together . . 
we receive about 2,000,000 lbs. bc 

With these necessary explanations, we submit to the F eo 
reader the following table from the official returns, which is ees 
divided so as to exhibit the sources of supply in aconspicu. | 

eres, 


ous manner. 
Table of the Importations of Wool in 1835 and 1838, 


Country whence Imported. 

23,798,186 
4,024,740 
1,157,345 
1,602,752 
1,051,005 
1,281,839 
1,304,416 

816,625 
191,624 
5,102 
4,210,301 
295,848 


RA GEIMUMED. oases sucay 1eeGescare 


Rest of southern Europe ..........000 
EVOE LHEED TTCR ...5..0cc0crscceccsn cree 
Southern Africa 

Mestel MICH 2... . ceili sscee coun ae 
PUSHPA fos siceeleies vnerseees 

East Indies 


4,059,958 
62,976 


South America and Mexico 
North" Aimiertcd ...0%.5.. .6..thes eee 


2,195,400 
239,349 


42,194,532 


All countries 52,594,300 


The exportation of wool from this country is not exten- 
sive. We have for several years supplied Belgium with 
British wool, and France has been our customer for a small 
quantity. To the United States our export of wool is al- 
most wholly foreign. The following table exhibits the total 
quantity exported for the years corresponding with the last 
table. 


An Account of the British and Foreign Wool exported to 
the Countries specified, in the years 1835 and 1838. 


Countries. 1835. 1838. 
— _—_—____|__ aa 
PLO WEGISNIM ....0ctes<..cscess ae cee 3,282,330 | 5,489,093 
IBIHANCGS, Seer aed ceeeee es bats see 2,034,695 2,003,047 
os “UnitedStates. cia coin Ae 3,209,424 — 
+. AM other countries: ..cassccsscewevd 217,855 112,38 


———| 


8,744,304 | 7,749,200 


for ySiadifor which 7s. 6d. was paid by an extensive manufac- 


Ot at perhaps 5s. Gd.” Such fancy wools being neces- 


y 


bought, do not fluctuate much in price. 


uze 


stated in sarily very limited in quantity, and being always readily Wool, 
and its Ma. 


The origin of the manufacture of woollens is beyond the ™factures. 


reach of tradition; but the keeping of sheep was among 
the prominent occupations of the oldest nations or tribes of 
which we have any record. It has been supposed that 
sheep and goats were originally kept for their milk, and 
the use of their skins for clothing could not fail to suggest 
itself to the rudest people. Indeed, among all savage tribes, 
even at the present day, we find the skins of beasts com- 
monly employed for the above purpose ; and among those 
barbarous nations a little advanced in intelligence, textile 
fabrics of various materials, and displaying more or less of 
ingenuity, are manufactured. The arts of spinning and 
weaving were known to and practised by the Egyptians ; 
but the peculiarity of the woollen manufacture consists in 
the advantage which is therein taken of the felting pro- 
perty of wool. Pliny tells us that the art of fulling 
cloth was discovered by Nicias of Megara; but as Megara 
was founded only about 400 years before the building of 
Rome, or 1131 years before the Christian era, there is every 
reason to believe that the art was practised in the east long 
before his time. 


Indeed the accidental matting of wool upon the sheep’s: 


Whilst 
the skins of sheep,” observes Mr Luccock in his Treatise 
on Wool, “ dressed with the wool on, served as clothing, it 
is obvious that only one useful fleece could be obtained from 
one animal ; and as the fleece is generally cast or falls off 
once a year, this produce must have been wasted. In a 
very early period, however, the property which wool pos- 
sesses of felting was discovered; or, in other words, it was 
found, that by pressure and moisture, the fibres of wool 
might be made to adhere together, and produce a compact 
pliable substance, quite as durable and more convenient 
than the skins formerly used. This appears to me to be 
the first effort to produce a woollen manufacture.” 

The art of spinning and weaving wool was known in the 
time of Moses, who wrote in 1450 B.c., or 320 years before 
the foundation of Megara; and as common use and ex- 
posure to weather would, to a certain extent, full an old 
garment, the fulling of cloth could not long remain un- 
known. 

There is reason to believc that among the Romans the 
woollen manufacture had attained considerable perfection. 
We find among the Roman writers many passages drawing 
the distinction between the piled or napped fabrics and 
those which were simply woven, the threads being left ex- 
posed. The former were called pexe, and the latter trite ; 
and we may almost fancy that we discover in the distinc- 
tion the difference between a fine cloth tunic and a com- 
mon stuff garment. 

From the very complete manner in which the Romans 
established themselves in Britain—resembling more our 
modern colonies, which have been described as “ complete 
in all their parts,” than our early American colonies, which 
were mere masses of labourers—we may infer that the wool- 
len manufacture was introduced by them. Indeed Camden 
says they had a cloth manufactory at Winchester. 

From the time of the Romans until the conquest we 
have no record of the manufacture of woollens; and even 
then the notices scattered among the writings of historians 
are exceedingly scanty. This however is certain, that 
among the Saxons, and indeed for many centuries after 
the conquest, the costume of the peasantry was of leather ; 
and there is reason to believe that the ‘“ buff jerkin” re- 
tained its place as the ordinary dress of the labouring 
people of England until the time of the commonwealth. 

It is generally supposed that the woollen manufacture 


back would naturally suggest the felting process. 
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s, then, the result of our wool trade may be 
buncaumbers as follows. 
Lbs. 
wn in the British isles .................. 125,000,000 
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TIBBEMNED «2000000000000 000000seeceeeeees 175,000,000 
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was first introduced into this country in the reign of Ed- 
3 but though it increased considerably during that 
prince’s reign, there is abundant evidence of its previous 
existence. Indeed Mr M‘Culloch remarks,! that “ there 
are notices in the statute-book of ‘ broad cloths two yards 
within the list,” more than one hundred years before the 
date of the measures adopted by Edward III. for its im- 
provement ;” to which observation we may add, that scat- 
tered notices of the manufacture during most of the ten 
reigns preceding that of Edward III. are to be found. 

It is stated by William of Malmesbury, that some Flemish 
weavers established themselves in the vicinity of Carlisle in 
the reign of William the Conqueror ; but on some disagree- 
ment with the people in the reign of Henry I., they were 
afterwards removed to Pembrokeshire. In the same reign, 
cloth-weavers are mentioned in the exchequer accounts ; 
and in the two following reigns they are represented as 
paying fines to the crown for the privilege of carrying on 
their trade.* 

In the reign of Edward I. the office of aulnager of cloth 
was held for some time by one Peroult le Tayleur; but he 
having forfeited it, the office was conferred, by command of 
the king, on one Pierre de Edmonton, “if he were fit for 
it.” These several facts prove the statement of Mr M‘Cul- 
loch, that the manufacture existed; but beyond that we 
really know nothing. 

In the fourth year of the reign of Edward IIL, John 
Kemp, a Flanders cloth-worker, received a license to esta- 
blish himself in this country. Accordingly he settled, with 
a number of dyers and fullers, at Kendal in Westmoreland, 
where his name appears at this day. “Kendal Green” 
afterwards became celebrated, as every romance reader 
knows. It is mentioned by Shakspeare in his play of Henry 
IV.; and in the reign of Elizabeth the manufacture was in 
a most flourishing condition. 

During the reign of Edward III. the manufacture seems 
to have spread itself all over the country. (Rymer’s Fe- 
dera, vol. i. 195.) Woollen fustians were made at Norwich, 
baizes at Sudbury, broad cloths in Kent, kerseys in Devon, 
friezes in Wales, cloths in Worcestershire, Gloucestershire, 
Hampshire, Sussex, and Berkshire, coarse cloths in the west 
riding of Yorkshire, and serges at Colchester in Essex and 
Taunton in Devon. 

There was also during this reign, and indeed previously 
to it, much legislation in the mistaken spirit of interfe- 
rence so common in that age, and since unhappily conti- 
nued by the operation of sinister interests, for the purpose 
of regulating the trade. On the plea of the superiority of 
English wool, the cloth-makers of London had been for- 
bidden, as early as the reign of Henry II. (1185), to mix 
Spanish with native wools; but the circumstance at this 
distant day only proves two things: 1. that the wool of 
Spain, like that of Germany in modern times, is absolutely 
necessary for the production of cloth of good quality; and 
2. that the class connected with the land were at least as 
powerful as they are at the present day. 

The improvement of the cloth manufacture caused a 
diminution of the exportation of wool, and a duty was levied 
on the exportation of cloth. Various acts, which would 
now be deemed extremely vexatious, but which were then 
intended to protect the trade, were passed relative to the 
measurement and fulling of the cloth; and in the year 1357, 
Blackwell Hall was established by the mayor and common 
council of London as the cloth-market of the city. 


a a ee ee, ee 


M‘Culloch’s Statistical Account of the British Empire, vol. ii. p, 43. 


3 We may here mention, once for ull, that most 
Memoirs of Wool, and the works to which he refers. 


4 Madox’s History of the Exchequer. 


° The pound sterling of Edward III. contained three times as much silver as at the present day. 
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of the facts respecting the early history of the woollen manufactures are taken from aan 
Down to the year 1720, it is perhaps the most accurate record of the subject extant 
is extremely interesting, and is written in a spirit of liberality far beyond the age in which the author lived, 


In an exchequer record of the year 1355, publi hed by 
Misselden in 1623, we find among the exports anil alied 
the following récords of the woollen trade. ine 


Exports.—Wool, 31,65 13 sacks 


Felts, 3665 No........... 000 e000 eae 
Cloth, 4774 cloths 


woos oo ++eesL189,909 
6,073 


Imports.—Cloth, 1832 cloths...........00. reeeeeeevos Lil 0,999 


This statement is valuable, as shewing that, in th 
of Edward ITI. we imported fine cloths and 
cloths, as their respective values in the above table shew. 

During the following reigns the same spirit of undue 
interference ran through the legislation of the period. In 
the reign of Henry IV. cloths were ordered to he stamped 
with a seal of lead. In that of Henry VI. cloth-searchers 
were appointed for every hundred throughout the kin lom, 
and the exportation of yarn was strictly prohibited. In the 
same reign we find evidences of the “ reciprocity system,” 
which has since been revived in the same narrow spirit. Jt 
was enacted, “that if our woollens were not received in 
Brabant, Holland, and Zealand, then the merchandise grow. 
ing or wrought within the dominions of the duke of Bour- 
goine shall be prohibited in England, under pain of for- 
feiture;” and in the following reign the importation of — 
woollens was prohibited. These several facts are chief 
valuable for the inferences which we may draw from them 
touching the growth of the woollen manufacture, The 
first-named act shews that, early in the fifteenth century, 
we were enabled to supply with woollens the very countries 
whence we derived the manufacture; and the last-named 
act affords evidence that the cloth manufactures in the lat- 
ter part of the same century had become sufficiently power 
ful to turn the tide of bad legislation in their own favour. 

We have seen that in the reign of Edward III. the high- 
priced cloths were imported, the manufactures of this coun- 
try being ofa coarser kind ; which hogvever were even then 
produced under sufficient advantage, considered relatively 
to other nations, to form a considerable article of export, 
In the reign of Henry VII. however a change had taken 
place; cloths of considerable fineness must have been pro- 
diced, for we find that, in the fourth year of that monareh’s 
reign, a maximum was fixed on the price of fine cloth: 
“ every retailer of fine cloth who should sell a yard of the 
finest scarlet grained cloth above sixteen shillings” should 
forfeit 40s. a yard for the same. During this reign the 
‘merchant adventurers,” who dealt much in manufactures, 
selling the same to foreigners, became a powerful body. 

In the following reign the woollen trade was generally 
ina most flourishing state, and the worsted manufacture 
especially increased rapidly. Some attempts were made 
by the crown, through the agency of Wolsey, to inter- 
fere with the freedom of the merchants; but we find these 
men entertaining more correct notions than their rulers. 
Wolsey is said to have threatened that the king would put- 
chase of the manufacturers, open a new mart at Whitehall, 
and sell to the strangers ; but the merchants told the cat- 
dinal, that the king might buy as well at Blackwell Hall, 
and that the strangers would gladlier receive their goods 
there than at Westminster. In this there is good politica! 
economy, and it does not appear that the king ever acted 
on his threat. 

At this time one Jack of Newbury was deemed the 


€ reign 
exported coarse 


2 Henry III. 


cll ate clothier in England. He was the owner of one 
nde looms, and is said to have equipped as many men- 


Yor, at this time the next city to London in population 
d wulth, had long been deemed the great’ seat of the 
oll trade in the northern counties. This branch of 
df nufeture had established itself there in the reign of Ed- 
il, i \L, and it seems steadily to have increased from 
t priod. ‘The trade also spread into other parts of the 
unt? and we find many evidences that Halifax had 
owminto importance. The trade indeed prevailed in 
lif as early as 1414, but it does not appear to have 
"read until after the year 1443, when the advance was 
Ladyuntil 1540, during which period the number of 
i is stated by Wright, in his History of Halifax, to 
et creased from thirteen to 520. They had even in- 


e00', engenough to procure acts of parliament in their favour, 
(i chil in the narrow spirit of the legislation of that day. 

o' | Aen of parliament for the regulation of the woollen 
oW Xsdetow began to multiply, which, if they prove nothing 
We 0, jove the importance which the staple trade had at 
eassumed. In the reign of Edward VI. Coventry 
nchq Mnchester are named as the seats of manufacture; 
that 4d jmehat of Philip and Mary a long act was passed regu- 
ihe tingthe making of woollen cloths, and confining the 
0 Mlné 9 market-towns. ‘Ten or eleven counties, besides 
ind Sorffind South Wales, were excepted in the act; but it 
emedhs @bmed so oppressive that it was amended in the first 
i ithe next reign. 

il Afhis time it should be observed, that the freedom of 
nd itad@nd industry was wholly unknown. Guilds or cor- 
todierataodies monopolized every trade or calling; and even 
dle 4e Wole export trade of England was in the hands of 
ompAree jompanies, the merchants of the staple, the merchant 
wets\|verhrers, and the merchants of the steelyard, the latter 
and m were foreigners. In 1551 the merchants of the 
id e\eelwrd exported 44,000 cloths; and shortly afterwards 
ichahe rchant adventurers, into whose hands this branch 
el b fell, exported 100,000 cloths. The exportation of 
had blookad been for some time diminishing, and we were 
heed becoming a manufacturing nation. Acts indicative 
ignort’ the gnorance which prevailed continued to be passed ; 
tought @hough the state sought to regulate every thing, our 
durdaniiictures and trade grew in spite of vicious legislation. 
a ounties and towns, however, were relieved from the 
ive appt@sive acts of former reigns, and a considerable number 
ign af fotign artisans settled in England; but generally the 
et ofpatater of legislation was bad, and was indeed only toler- 
causpléikeause that of other countries was either equally bad 
é. twese. The exportation of sheep was prohibited “ for 
goodiverigood causes and considerations ;” and in the follow- 
¢ fign the export of “ white cloths” was prohibited, in 
détito give a boon to our dyers; but other countries 
the same narrow policy, and by prohibiting the 
itinMpomtion of British dyed cloths, defeated the intended 
oly, jougbly. The woollen manufacture now declined apace, 

& persecutions and civil disorder during the contest 
leStgith fe Stewarts, that is, from 1620 to 1688, almost annihi- 
he trate@ne trade. The exportation of wool was alternately 
ited rohiited and permitted, according to the notions of the 
ent. The great prosperity of the woollen trade 
ibe EWabeth’s reign had been coincident with free trade ; 
igntt}# ignorance prevailed throughout all classes, vain at- 

pl to secure monopolies found favour with the public, 
otWhstanding repeated failures. Oppressions drove the 
aetyrtamiacturers out of the kingdom; and it is said that 
Oisy{VOffousand left the country at one time under Thomas 

of felim of Warwick, and shortly after more joined them. 
8 jp HIS¥as in the year 1665, when the white clothing trade 
len 48dPlen off from 100,000 cloths to 11,000, without any 
herése in the exportation of dyed cloths. 
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The legislation of the commonwealth was just as unwise Woel, 


as that of the Stewarts. 


The exportation of wool, fullers’2"4 its Ma- 


earth, and all the materials of manufacture, was prevented, nudwedtnest 


and it seems never to have entered the minds of the pro- 
moters and framers of these laws that other nations could 
produce these articles; nor was it until about the year 
1660 that the superiority of Spanish clothing wool was ad- 
mitted, when our manufacturers began to mix it with Eng- 
lish wool, to the great improvement of the cloth. 

To enumerate the various schemes to remedy the de- 
pressed state of the woollen manufacture about this period, 
would occupy more space than we can afford. They will 
however be found in Smith’s Memoirs of Wool, a work to 
which we are much indebted. Suffice it to say, that bad 
legislation continued its work until it had paralyzed the 
trade. 

In the mean time the woollen manufacture found its way 
into Ireland. Some English clothiers had settled at Dub- 
lin, Cork, and Kinsale, and a more considerable establish- 
ment was formed at Clonmel. Some Frenchmen also set up 
a manufacture of druggets at Waterford, and the success of 
these excited the jealousy of the English clothiers, who as- 
cribed the depression of the trade to Irish competition. 
The farmer also attributed part of his distress to the im- 
portation of Irish wools; and, with singular inconsistency, 
the clandestine export of both English and Irish wools was 
deemed the cause of the increase of foreign manufactures. 
These erroneous notions produced another crop of bad le- 
gislation, and the result was, that the very evils complained 
of were actually produced. Nearly all the tracts on trade 
published at that time, and nearly all of which are briefly 
noticed in Smith’s Memoirs of Wool, will be found harping 
on the declining state of trade, and recommending measures 
calculated to produce the worst of evils. The great complaint 
was “ the running of wool;” and although the consump- 
tion of Spanish wool was annually increasing, because its 
merits were becoming known, manufacturers, traders, le- 
gislators, all seemed to act under an impression that no 
wool in the world equalled that of Great Britain. 

As the consumption of Spanish wool increased, English 
cloth improved; and, immediately before the Revolution, 
our manufacturers opposed with some success the rivalry of 
the French, which had become extremely injurious to Bri- 
tish manufactures. 

The tranquillity produced by the establishment of the 
princess Mary and the prince of Orange on the throne 
was extremely favourable to the woollen manufacturers, 
more especially as many of them were Protestant dissen- 
ters, who had not enjoyed under the domination of the 
Stewarts that degree of religious liberty which they craved. 
Towards the end of the century, it was calculated that the 
total woollens manufactured in this country amounted to 
L.8,000,000, of which about L.2,000,000 were exported. 
From 1718 to 1722 it averaged L.3,000,000. For the 
ten years ending with 1748 the number was L.3,300,000 ; 
and for the following five years L.4,200,000, frem which 
time the advance has been progressive down to the present 
time. 

The principal seats of the woollen manufacture are the 
western counties and the west riding of Yorkshire. From 
the year 1726 until the year 1821 accounts were kept of the 
quantity of cloth manutactured in the west riding of York- 
shire, as exhibited by the returns from the several fulling 
mills made at the Easter quarter-scssions held at Pontefract. 
The table for every year of the period will be found in 
Marshall’s Statistical Tables ; but for the purpose of bring- 
ing the progressive increase of the manufacture before 
the eye of the reader, apart from all occasional and tempo- 
rary fluctuations, we have arranged the last fifty years of 
the table in five periods, giving the total and averages for 
each: period. 
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and its Ma- Statement of the Number of Pieces and Yards of Broad and Narrow Cloth milled in the West Riding of Yor}, 


nufactures. 


1772 to 1821, divided into Periods of Ten Years, showing the Totals and Averages during each Period, 


Broads, 


Ten Years ending with the Year 
specified. 


Pieces. Yards Pieces) Yards. Pieces, Yards, 

SE ee ee a ae —— = 
ee 1,063,268 31,542,322 946,704 24,997,158 2,009,972 56,539,480 
imp ETADIO. «« sséicxeies sees 106,327 3,154,232 94,670 2,499,716 200,997 5,653,948 
1,507,097 47,674,316 1,261,103 38,249,317 2,768,200 85,923,633 
Lie ao 150,710 4,767,432 126,110 3,824,932 276,820 | 8,592,363 
2,370,073 75,612,373 1,570,154 53,277,085 3,940,227 128,889,458 
ae ee ee 237,007 7,561,237 157,015 5,327,708 394,023 12,888,946 
2,817,807 91,762,295 1,526,204 57,199,714 4,344,0)1] 148,962,009 
— 281,780 9,176,230 152,620 5,719,971 434,401 14,896,201 
BE tn aes 3,169,686 | 100,078,027 1,352,056 53,038,125 4,521,742 153,116,172 

Net 316,768 10,007,803 135,206 5,303,813 452,174 15,311,617 


The only account we have of the quantity manufactured 
in the west of England, is the following official table of the 


A Return of the Number of Yards of Woollen Cloth made in Gloucestershire in each 


so far as it can be supplied by the Records of the Excise Department. 


Broad and 


The broad and narrow cloths of the west riding of York 
do not comprise much more than one fourth of the woollen 
and worsted goods produced in that county. They are for 
the most part the produce of the clothing townships around 
Leeds, and in part of the villages in the neighbourhood of 
Huddersfield and Halifax; but they exclude the blankets 
and heavy woollens of Dewsbury and its neighbourhood, 
the worsteds of Bradford and Halifax, the « fancy cloths” 
of Huddersfield and Halifax, and the flannels and baizes 
of the district of Saddleworth, which have their market at 
Rochdale in Lancashire. In the neighbourhood of Skipton 
and Addingham are produced those worsteds which contain 
a mixture of cotton. 

The west of England still enjoys its pre-eminence in the 
manufacture of superfine cloths, besides which serges, 
blankets, and flannels, are there produced. Woollen cloths 
are made principally at Frome, Ilminster, Twerton, and 
Chard in Somersetshire; at Stroud, Wootton, Chalford, 
Dursley, Nailsworth, and Stonehouse, in Gloucestershire ; 
at Bradford, Heytesbury, Melksham, Chippenham, Calne, 
Wilton, in Wiltshire ; at Lyme Regis, Up-Lyme, and Dor- 
chester, in Dorsetshire. Kidderminster in Worcestershire is 
the seat of the carpet manufacture of the west of England ; 
Salisbury and Cullompton of the celebrated Salisbury 
flannels ; Wellington in Somersetshire, and almost every 
village in Devon, produce serges; Witney in Oxfordshire 
still manufactures blankets to a considerable exteut, and 
North Wales still sustains its reputation for superior flan- 
nels; but in point of cheapness the west of England has 


Narrow Cloth, A : elt, j Spanish Pp ¢ 
Years, | inYarde” [NSn‘Yards "| thekmdsnot | Gvnge | hatin | sinhesin | Paundsot | Bowndear | Dosenat 
distinct. 
1822 356,743 34,081 316,755 13,258 13,113 10,720 11,334° 50 5,090 
1823 1,051,909 187,924 441,137 45,487 18,425 14,880 12,324 145 13,914 
1824 1,209,827 179,213 289,352 31,469 31,259 ode 40,180 222 15,109 
1825 1,089,086 159,559 322,580 41,132 37,886 ee 128,627 66 21,367 
1826 972,394 99,961 352,770 33,646 40,890 &. 27,679 1,483 13,622 
1827 704,908 124,078 519,914 26,551 58,724 aia 9,598 240 17,386 
1828 914,834 237,115 452,360 6,702 48,318 Boo 68,476 138 15,045 
1829 914,731 201,458 359,018 14,753 21,298 9,984 29,941 500 3,196 
1830 936,279 220,274 330,799 15,123 78,030 22,408 4,796 om 20,789 
1831 1,283,577 246,322 383,122 24,737 12,592 26,272 23,829 10,960 16,206 
1832 | 1,333,664 | 330,721 433,181 50,932 23,680 7,162 27,046 30,120 15,946 
1833 1,030,632 244,613 35,550 104,510 4,760 6,624 37,415 30,583 164 
1834 1,499,676 386,114 BAA 67,754 7,770 5,532 38,631 46,146 164 
1835 1,265,100 381,467 79,909 115,709 3,200 19,138 17,544 31,246 200 
1836 1,283,771 304,054 141,589 153,421 8,913 22,770 14,573 21,876 00 
1837 1,045,857 296,085 299,876 78,991 4,007 27,392 13,491 16,640 Aico 
1838 863,443 358,099 284,620 40,869 6,040 39,523 3,474 9,240 11,206 


shire ff Tom, a ; 


Narrows. Both. 


manufactures of Gloucestershire, taken from the Assistant 
Hand-Loom Commissioners’ Report of that district, 


Year from 1822 to 1838 inclusive, 


been for years giving way to the west riding of York, 
though the latter owes a considerable portion of its trade 
as much to its proximity to Liverpool, the great shipping 
port of the trade of the western world, as to any circum: ¢ 
stance more immediately connected with production. ‘ 
The west of Scotland has long carried on the manv- 
facture of such woollen fabrics as were formerly pecu- 
liar to the country; but of late years the manufactures of 
other articles, such as blankets and fine and coarse broad 
cloths, have established themselves there with great suc: 
cess. The woollen goods now produced in the south-west 
of Scotland are, carpets, fine and coarse cloths, blankets, 
fancy trouser-pieces, tartans, shepherds’ plaids, shawls of 
various kinds, and mousselines de laine. 
Numerous estimates have been attempted of the num- 
ber of persons employed in the woollen and worsted ma- 
nufactures of Great Britain, or rather of the proportion of 
the population supported thereby; but as the data afforded 
by official returns for making even an approximate estimate 
are exceedingly imperfect, no reliance upon them can eI 
sibly be claimed. There is a note to Marshall's Statistica 
Tables, noticing many of the errors which have been com- 
mitted ; but he has himself not escaped errors. He says, 
“ the first Lord Ellenborough, in his place in parliament, 
once stated that there were upwards of 3,000,000 of per- 
sons engaged in and dependent on the woollen man ~# 
ture. The Edinburgh Review more recently = “ 
that there were upwards of 1,000,000 so occupied . “il 
pendent. From the statement below his own table,1 


stand as follows: : 


,OL. XXI, 


| 
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‘en to be doubtful whether, in all its varied operations, 
) than 250,000, certainly not 300,000, persons are en- 
in or dependent on that branch of industry.” (P. 3.) 
| statement to which Mr Marshall alludes, was madc 
Jr Law, afterwards Lord Ellenborough, in 1800, when 
ged as counsel for the pctitioners against the exporta- 
of wool to Ireland. He said there were 1,500,000 Selkirk, Edinburgh, and slightly in Peebles and Bute. 
ns immediately employed, and that 3,000,000 were We are disposed to estimate the woollen trade somewhere 


terally employed ; meaning thereby to include ma- bctween a fourth and a fifth of that of England. The cli- 
»makers, carriers, and so forth. 


means of separating the woollen manufactures of Scotland Wool, 
from those engaged in other branches; but we find from 2nd its Ma- 
the Report of the Assistant Hand-Loom Commissioners for ™{¢tures: 
Scotland, that the woollen trade is carried on to a consi- 

derable extent in the shires of Lanark, Renfrew, and Ayr; 

and also, though not so largely, in Dumfries, Roxburgh, 


- , ; 
No doubt he was mate being more severe, there is a much more constant 


1 by woollens manufactured elsewhere. 


WETEIOL VOLK.......220000.sceseccsssessvcceess 


wrong; but at the present day we cannot think the use of woollen among the people than in England. The 
per short of 1,000,000, and when the census of the shepherd’s plaid takes the place of the linen smock-frock of 
nt year is made, it will be probably found to exceed the south, so that the extent of the manufacture niust not 
Indeed Mr Marshall’s own table shows a much greatcr be judged by the quantity exported. However, to be on 
er. He takes the several counties, and separates the 
rultural, mining, and manufacturing, from each other. or 32,800 families, or 174,933 people, dependent on the 
s, in the west riding he gives,—coal and iron, 13,997 
‘ies; agriculture, 15,331; manufactures, 85,096; all gives 196,781 families, and 1,059,495 people. 

ys, 17,767; making the manufacturing families about But it must be further observed, that this calculation is 
thirds of the whole. Now thcse are nearly all en- based on the population returns of 1831, since which time 
din the woollen tradc, for those engaged in the cot- our population, manufactures, and trade, have greatly in- 
manufacture will be compensated by at least an equal creased. Between 1821 and 1831, the increase for the 
ber in Lancashire engaged in the manufacture of whole kingdom was 153 per cent.; and since then, from 
2s, flannels, &c. In like manner, the manufactures improvements in agriculture, and generally productive har- 
r than woollen are insignificant, and will be compen- vests, it is generally thought that the ratio of increase will 
His table then be found to be greater. The increase of the manufactur- 


the safe side, we will fix it at one fifth of that of England, 


woollen manufacture, which, added to our previous number, 


ing districts generally was much greater, for the most part 


....85,096 exceeding twenty per cent. With the moderate addition 
t of England woollen districts.............sss.+++..20,851 of fifteen per cent. for the increase of the woollen manu- 
wich and Kendal mixed stuffs..............0.02s-217,570 facture in 1841, as compared with 1831, we have 226,298 
ester North Derby hosiery, half worsted. ........-20,464 families, consisting of 1,218,424 persons, dependent on 


——-——_ the woollen manufacture for their subsistence.! When we 


Familics.........c0cccosecess cee ceceeccececceseseeeeee 143,981 consider that our manufactures employ 1,350,239 families, 
he proper multiple to count families into population is and that the woollen manufacture requires a greater num- 
hat is, Great Britain in 1831 contained, in round num- ber of manual operations than any other, we are inclined 
, 3,000,000 families, and 16,000,000 individuals. Hence to think our estimate within the truth. 

1981 families = 766,899 persons. 


This does not in- | Although the quantity produced, and amount of capital 


manufacture in England and Wales. 


ethe flannel manufacturers of North Wales, the blan- employed, in thc manufacture, is a subject of difficulty, and 
manufacturers of Oxfordshire, and some scattered ma- all calculations are mere approximations, more or less re- 
ctures in other districts, for which an allowance of mote, according to the care with which the calculations 
() families is not excessive. We shall then have 163,981 were made, the quantity exported is more accurately ascer- 
lies,and 874,565 persons, directly supported by the wool- tained; and the following table conveys the most recent 


We have no account published. 


An Account of the Quantity of Woollen Manufactures exported in the year 1838, shewing the Country lo which each Article was sent. — 


i} . . 
Napped 6 Stuffs; Blankets | Carpets; Woollens | Hosiery. | Sundries, | Deelared 
c A Woollen ort Coat. Kersey- Cal Woollen ' Fyannels.| and and Mixed | Stockings, Coverlids, Value of 
pemiries: Yarn ore ings, | meres. 8 3 H *| Blanket- | Carpet-| with Woollen or |Rugs, Tapes,| Woollen 
Sorts. Duties, — Worsted. | ing. ing. Cotton. | Worsted. | and Small | Goods. 
&e. | 
| _ Lbs Pieces. | Pieees. | Pieces. |Pieces| Pieees. | Yards. | Yards. | Yards.| Yards. | Doz. Prs. it. 
sia, . . ~ — 144,308 1,713 9 138 re 35,063 | 11,909 72 | 10,212 23,860 31 0 94,419 
hden, . . . : C 1,355 71 2 147 co 7,731 1,409 1,270 | 1.204 2,490 61 0 67 13,899 
way, . i . f 390 418 46 39 46 2,395 | 4,413 1,088 1,345 871 403 0 438 10,978 
oS # 50 16 56) || 7. 264 177 we 714 24 22 0 96 1,373 
i 3s a 18 ei Type 3 | 100 = er - aa er “ ws 
man . ci F . | 1,647,680 | 13,061 | 11,593 4,723 466] 346,034 342,650 11,60 59,646 | 282,92 , ’ 4, 
—... ‘600291 2755 | 6,970 | 924 117,052, 96,778 | 190,110) 2,860 | 44,711) 30,356 | 9,104 6 7,161 299,503 
gium, . ae . 113,485 694 5,693 810 248 70,081 216,139 2,410 | 17,131 123,260 | 6,746 6 2,030 160,451 
nce, . . . ° 140,254 560 20 436 a 22,152 20,330 1,185 | 17,111 71,843 93 6 603 53,708 
tugal, Azores, &c. . . 3,806 | 30,630 225 | 1,530] 8,298} 27,579 5,970 2,389 2,480 31,962 314 0 1,135 224,383 
inand the Canaries, 435 | _ 862 10} 153 | 1,538] 18,260 9174 | 10,200] 895] 1,863] 216 0 266 44,054 
iraltar, ' - ‘ ‘ 1,099 3,234 71 636 107 11,102 11,434 2,240 | 4,884 33,878 358 0 1,098 55,700 
yy . es . : 63,831 | 13,198 5 1,731 3] 114,578 22,253 2,836 | 32,206 171,000 | 1,939 0 2,570 258,157 
ta, . . . fi C j 36 1,789 ove 116 1 2,270 3,993 2,460 2,137 4,500 93 0 190 16,245 
jan Islands, 9 : q cen 78 22 8) |e 1,021 | 4,340 620 418 ao aes ass 410 3,140 
*key and Greece, 2,369 52 21 i 10,332 ! 8,185 1,872 4,004 2,458 117 6 1,022 25,083 
ea and Greck Islands, . 5 AP Hs 63 | we eer 55 : an aes oe 100 ae 
occo, . dj = ee an i ae ase ane ae ’ ree a an 2 
ia and Palestine ; : = F 5 i 173 ey Pro oes tee aa : nee ae | 
t Indi Shit i 6 342 1] 138,667 | 112,497 | 54,231 | 41,308] 51,116 | 874 0 4,364 619,345 
> 7. Mane oT opt 1 | 380 | aie! 10,028 | 62,658 | 239,940 | 52,610] 23,975 | 6,007 0 8,124 104,120 
be of Good Hope 3709 | 1,346| 1,792 | 826 11,334 | 59,276) 34,140; 18,865] 14,081 | 2,030 0 2,881 64,778 
jica (other parts), |. “555 | 2306] «. 173 | 208) 5,719 6,355 9,970 230| 23618 | "106 0} 3,251 32,448 
tish North Amer. Colonies 10,991 | 52,394 540 | 1,344 | 509| 34,191 | 384,584 | 260,844 | 123,723) 60,520 117,322 0 22,542 359,632 
ish West Indies ne 7,191 43 378 | 3,800; 12,703 74,380 | 163,810) 3,354 21,786 | 1,540 0 10,017 95,412 
ted States — 322,003 | 258,314 62 | 13,999 | 447! 315,542 | 120,588 al 200,648 sale sie 4 sa 1g eo 
ign West Indies ‘ rz 63} 9115] 3,4 107, ‘ ,626 170 B82 
ae poet Poles fy. 1,540 ee - ae Pes 20°756 6,000 | 107,728 ba Peed i 4 oe De ate 
Rcoend South America, _ a ; e 5,354 | 2,266] 22,639 11,905 36,559 | 58,608 ; ; 08 ; 
Meee Go | going | ‘saas| ““so| se] s7| 3311! 88127) 19,127 | 14269) — 162 2] 2051 40,531 | 
| 92,089) 2833) 50] : 
Total, i 3,085,890 | 587,903 | 26,847 | 36,428 41,813) 1,358,984 | 1,779,525 | 2.658,806 | 727,539 | 1,846,231 | 109,758 y 123,335 5,796,069 


oe : ; i 2 ,000. is i 
Mr M‘Culloch, in his Statistical Account of the British Empire, estimates the number of people employed in 1826 at 334,000. This is 
inconsistent with our estimate of 226,298 families in 1841. 
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Wool, 
Pe An Account of the Woollen Manufactures exported from Great Britain, distinguishing each Description of 
nufactures. Goods, from 1820 to 1838. 


Napped 
Date, | Cloths of | Coatings! Kersey- Stuffs 


1820 | 288,700 | 59,644 | 78,944 | 37,183] 828,900 | 2,569,105 
1821 | 375,464 | 69,622 | 91,402 | 41,610 | 1,022,342 | 3,504,851 
1822 | 420,497 | 67,757 | 95,870 | 43,447 | 1,078,428 | 4,503,612 
1823 | 356,027 | 54,226 | 94,344 | 41,539 | 1,150,133 | 4,311,997 
| 1824 | 407,720 | 51,585 | 108,012 | 47,105 | 1,242,403 | 3,105,961 
1825 | 384,880 | 45,268 | 126,448 | 47,100 | 1,138,808 | 2,959,594 
1826 | 328,559 | 41,800 | 86,038 | 36,862 | 1,125,308 | 2,432,120 
1827 | 371,965 | 51,690 | 122,049 | 47,574 | 1,258,667 | 2,518,887 
| 1828 | 335,042 | 40,646 | 84,524 | 49,567 | 1,310,853 | 2,539,766 
1829 | 363,075 | 16,186 | 33,465 | 52,777 | 1,307,558 | 1,572,920 
1830 | 388,269 | 22,377 | 34,714 | 49,164 | 1,252,512 | 1,613,099 
1831 | 436,143 | 13,892 | 29,650 | 30,259 | 1,487,404 | 1,572,558 
1832 | 396,661 | 23,453 | 40,984 | 34,874 | 1,800,714 | 2,304,750 
1833 | 597,189 | 19,543) 31,795 | 43,036 | 1,690,559 | 2,055,072 
1834 | 521,214 | 22,868 | 23,891 | 43,338 | 1,298,775 | 1,821,394 
1835 | 619,886 | 20,083 | 29,203 | 47,854 | 1,673,069 | 2,067,620 
| 1836 | 720,587 | 22,814 | 29,610 | 45,555 | 1,406,000 | 2,190,008 
1837 | 387,587 | 23,605 | 22,930 | 43,477 | 1,041,636 | 1,635,457 
1838 | 587,903 | 26,847 | 36,428 | 41,813 | 1,358,984 | 1,779,522 


In 1815, Mr Stevenson estimated the whole value of the 
woollen manufactures of Great Britain at L.18,000,000, 
and the number of people actually employed at 500,000. 
Mr M‘Culloch estimates the value in 1827 at L.22,500,000, 
on the supposition that the manufactured article is worth 
three times the value of the wool, the quantity of which he 
estimated at 490,000 packs English, or 117,600,000 Ibs. ; 
and 30,000,000 imported, a quantity far within the present 
amount. Our calculation proceeds on the basis of 226,298 
families, earning on an average 1%s. 6d. per family, and 
allowing a consumption of wool worth L.10,000,000, with 
an allowance of twenty-five per cent. on all outlay for wear 
and tear, interest, and profit of capital. We then have the 
following estimate : 


Value of wool employed...........+... L.10,000,000 
Oil, dye-stuffs, soap, OTe senwwowewss. «week 00, 000 
WA B06) «0292: « aisennsis ones soceogvaves,.vel 906,599 
Wear and tear, profits, &........00..  ABEO SUI 


L.26, 155,870 


We now come to describe the manufacture of the wool 
of the sheep in its two great divisions of woollen and worst- 
ed manufacture. Before we enter fully into the two pro- 
cesses, it may be well to indicate in what the difference 
consists. We have already described that peculiar pro- 
perty of wool called the felting property, by which the 
fibres, when submitted to heat, moisture, and pressure com- 
bined, form one almost homogeneous mass. Of this pro- 
perty advantage is taken in almost every article of woollen 
manufacture, the yarn being softly and loosely spun for 
the purpose. In the case of worsted, on the other hand, 
the felting property is neglected, the wool is submitted to 
the process of combing, which rather impairs, though it 
does not destroy, the felting property ; and the fibres being 
elongated and laid even, the thread is twisted and spun 
hard, so as to feel close, hard, and thread-like to the touch, 
and not soft and loose like the yarn destined for the manu- 
facture of woollen cloths. Keeping this distinction in 
view, we will first treat of the manufacture of cloths, the 
most perfect of woollen fabrics; and the following is a ca- 
talogue of the processes, which we shall describe seriatim. 


J. Sorting the wool. 4. Willying or twillying.* 
2. Scouring or washing. 5. Picking or moating. 
3. Dying (when wool- 6. Oiling. 

dyed), 7. Scribbling.* : 


all Sorts. OK acc Baizes. | Woollen cr Flannels. Blanketing. and mixed with; Hosiery. | Sundries, | Declared 
Duffles. Worsted. Carpeting. | Cotton. Value 
Pieces. Pieces, | Pieces. Pieces. Pieces. Yards. Yards. Yards 


Carpets Woollens 


1,288,409 | 526,124 
1,424,238 | 764,922 
1,926,711 | 884,922 
2,131,632 | 778,426 
1,990,041 | 848,842 
2,162,834 | 888,324 
1,082,582 | 903,597 
1,899,600 |1,195,939 
2,097,542 1,197,947 
1,839,961 | 811,538 
2,176,391 | 672,869 
2,546,328 | 678,656 
1,681,840 | 690,042 
3,128,106 | 667,377 
2,537,772 | 606,912 
3,122,341 | 938,848 
4,333,876 1,008,013 
2,431,683 | 753,964 
2,558,806 | 727,539 


918,469 
1,393,443 
1,793,301 

531,517 

846,768 

981,152 
1,074,077 
1,099,518 
1,000,004 
1,334,072 
1,605,056 
1,723,069 
1,778,389 
1,467,927 
1,051,972 
1,846,231 


148,117 | 43,559 | 5,245,649 
159,463 | 48,314 5,069,741 
91,285 | 41,948 | 4,587 606 
111,146 | 54,038 | 4,728,666 
143,774 | 64,648 | 5,939,013 
152,810 | 55,443 | 5,994,478 
232,766 | 78,236 | 6,294,439 
173,063 | 75,841 | 5,736,871 
207,014 | 110,689 | 6,840,511 
163,182 | 142,553 | 7,639,353 
74,047 | 92,617 | 4,655,977 
109,758 | 123,335 | 5,795,069 


8. Carding.* 18. Fulling or felting* 
9. Slubbing.* 19. Scouring. 
10. Spinning.* 20. Drying (tentering), 
11. Reeling.* 21. Raising, dressing, or 
12, Warping, patenting. teazling.* 
13, Sizing.* 22. Shearing or cutting* 
14, Weaving.* 23. Brushing.* 
lb: Scouring. 24. Picking, drawing, and 
16. Dying (when piece- marking. 

yed). 25. Pressing.* 
17. Burling. 26. Packing. 


* These processes are performed by machines. 


The sorting of the wool, and the éact or delicacy of hand 
and nice discrimination which it requires, have been de- 
scribed in the first division of this article. The sorter is 
usually attended by a boy to distribute the sorts: so at- 
tended, a skilful sorter can sort a pack of German wool in 
about two days, and a pack of English in one. The wages 
which a sorter is capable of earning vary from 25s. to L.2, 
L.2. 10s., and even L.3; but the latter demands a union 
of skill and rapidity seldom attained. 

The proper sort having been selected, the wool is 
scoured or washed, to free it from the animal grease with 
which it abounds. This in the west of England invariably, 
and in Yorkshire generally, is effected as follows. Stale 
urine, called in the west of England «“ ley,” is mixed with 
a small quantity of soap, and heated to about 120% In 
this detergent the wool is soaked. On removal, it is placed 
in a wire basket, and submitted to the operation of running 
water, by which the grease and other impurities are washed 
away. By some manufacturers of Yorkshire, the wool Is 
washed with warm soap and water, and, after receiving 8 
second washing in clean water, to free it from the soap, is 
passed through strong iron rollers, by which the wool is 
pressed nearly dry. ‘The business of scouring or washing 
is performed by men; and by the first process, two are 
capable of cleaning two packs in a day. 4 

Cloth, other than white cloth, is either “wool-dyed” ot 
“ piece-dyed.” Of the former, the dyeing is the first pro- 
cess after washing. The larger manufacturers themselves 
dye all the common colours, such as browns and olives; 
but the true or woaded colours, such as blue, wool-black, 
and green, can only be well done by those who make it 
their special business. ‘The small manufacturers send all 
colours to the dyers. The prices paid for dyeing vary, a¢- 
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ging to the colours, from 10d. to Is. 6d. per.Ib.; that or four pounds of Gallipoli oil being intimately mingled Wool, 

j0d. to 1s. for woaded medleys, Is. to Is. 2d. for wool- with twenty pounds of wool. A man can oil about twenty 2nd its Ma. 

dvd blacks, and Is. 2d. to Is. 6d. for blues. Piece-dyed score, that is, 400 Ibs., in a day. nufactures. 

@ihs are sent to the dyeing-house after fulling and scour- The process of scribbling differs but little from that of iil 

ini (see DYEING). carding; the only difference being that the machine is : 

elivered at the mill :—the wool (dyed or undyed, asthe coarser, and that the wool is delivered in a continuous 

» may be) is now submitted to the first of a series of fleece instead of narrow bands or slivers. The object of - 

phines, all of them admirably adapted to perform their both is further to separate and open out the fibre of the ' 

f@ective parts in the production of the woven fabric. wool, and even to tear it asunder. Both processes should, 

s first machine is called the willy or the shakewilly in if successfully performed, equalize the quantity of wool in 

kshire, and the twilly in Gloucestershire. Both seem a given length of cardings. In order that the disentangling | 

pe a corrupt mode of pronouncing the willow of the and separating of the wool may be as complete as possible 

jon manufacture (as the Scotish call window windy); before it is moved from the scribbling to the carding en- 

; even willow is probably a corruption of winnow, win- gine, it is sometimes made to undergo the scribbling pro- 

ving the wool being really the office it performs. cess two or even three times. 

‘here are various kinds of willying machines in use, but In Plate CLXXVII. (Corron Manuracture) figs. 1, 

ibest appears to be the conical willy, made by Mr Lilly 2, 3, and 4, the carding engine used in the cotton manu- 

Manchester. It was first applied to the cleansing of cot- facture is shown; but the wool-carding engine is some- 

; but it has been tried in Lecds with success, and, we what different, as it consists of one large cylinder or card- 

eve, is now used to a considerable extent. drum, surmounted by three pairs of smaller cylinders, called 

che willy consists of a revolving cone, armed with four urchins, all of them covered with card-cloths armed with 

is of iron spikes, strongly fixed to four longitudinal bars, carding wires. The smaller cylinders are of unequal size. 

ch being fastened to three concentric wheels of different The larger of the two is called the worker, and the smaller 

meters, the common axis of which forms the shaft of the cleaner, which revolves at great speed. At one end of 

machine, the conical form thereof is at once accounted the engine is an endless feeding apron, upon which equal - 
This cone revolves at the rate of from 300 to 500 portions, by weight, of the oiled wool is evenly spread by 

olutions per minute, within a casing cylinder, armed hand. This apron, by its motion fowards the engine, de- 
similar spikes, but placed so as to alternate with the livers the wool through a pair of feed-rollers, which distri- 

kes on the cone. At the small end of the cone is a bute it upon the card-drum. From this the wool is gra- 

‘centric covering of thin sheet-iron, and at the large dually stripped, as it were fibre by fibre, by the first worker, 

is a gridiron plate. whence it is reccived by the first cleaner, and by it again 

(he machine is fed by means of an endless apron, the deposited in the card-drum. This is twice repeated, so 

l entering at the smaller end, so that when most en- that the disentanglement and separation of the fibre be- 
led it is subjected to the least motion. This apron is comes more and more complete. When it has passed over 

reat improvement on former machines, which were filled the last cylinder on to the drum, it is taken from it by a 

bjhand; an operation attended with danger, and some- cylinder somewhat larger than the workers, and called a 

jes resulting in accidents. By the revolutions of the doffer; from which again the wool is scraped off by a dof- 

inder, the wool is torn, disentangled, and cleansed ; and fing knife, which moves rapidly up and down by means of 

ithe gradually increasing centrifugal force, it is impelled a crank, so that it scrapes the doffer downwards only. In 

wards towards the large end of the cone, encountering the scribbling process, the wool is wound round a revolving 

its way increased motion; which, however, it is the bet- roller, in an endless fleece, having the appearance of a fine 

jable to bear, by becoming less and less cntangled at blanket. But the carding engines differ from the scrib- 

sry revolution. bling machines in the mode in which the doffer is armed, 

When the wool thus reaches the base of the cone, it is and in the contrivance for receiving the wool from the 

sed into a chamber, where it is received upon another doffer. The doffer, instead of being uniformly covered 

iless apron, moving in a direction from the machine in- with wires, is merely armed with a succession of card-lea- 

ad of towards it. Over this apron is a cylindrical wire thers, arranged in longitudinal bands parallel with the axis 

te, which revolves on an axis disposed parallel to the of the doffer. The effect of this is, that the doffing-knife 

jon, and immediately over it a revolving fan. Both detaches the wool from the doffer, in the shape of bands or 

se are covered and protected by sheet-iron casings, but slivers. These, instead of being wound round a roller, fall 

mmunicate with the chamber which receives the wool into the flutes of a fluted cylinder ; and as half of this cy- 

mthe cone. When the whole is at work, the fan, drawing linder is covered with a case, called a shell, near enough 

dust out of the chamber, blows it through a chimney to the cylinder to touch the slivers as they lie in the flutes 

pipe, connected with the machine for the purpose. The or grooves, they are rolled into what are called cardings, 

e prevents the escape of the wool with the dust, and and are received upon an apron moving in a direction from 

ts passage over the apron it lays down the wool in a the engine. 

itinuous fcece. The several cylinders move at different velocities, not 

[he coarser wools, destined for common cloths, are wil- merely in relation to their surface, but in the relative num- 

lil more than once; for instance, before as well as after ber of revolutions which they perform in a given time. 
ring, and after oiling and before being scribbled. The ‘The card-drum is usually three feet in diameter, and makes 

pr wools do not however require this, as the operation of one hundred revolutions in a minute. The workers are 

tbbling is a sufficient preparation for carding. about eight inches in diameter, and make only ten revolu- 

n the west of England the wool is beaten with wooden tions in a minute; hence the surface of the drum moves 

Hers by women, after which it is placed on a wire screen forty-five times as fast as the workers. Their surfaces 

thurdle, and pulled with the hands, so as to get rid of move in the same direction. 

y burs, or pitch, or other dirt which may not have been The cleaners revolve in the contrary direction, and they 

Starated by the willy. In Yorkshire the wool is picked card the wool on the drum as well as on the workers. They 


“trate 


iby ta boy, called a wool-moater. If this be not done, the move very rapidly, namely, 300 revolutions in a minute ; 
‘iby S&bbling machinc is injured by any lumps of pitch so fre- but as they are only one ninth of the diameter of the drum, 
tatly @pntly found in wool. their surface has only one third of the velocity of the sur- 
they The wool is next oiled for the scribbling machine, three face of the drum. 
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The worker next the doffers is called the fly, from its 
great velocity. It is furnished with straight teeth, and it does 
not take the fibres from the card-drum, but merely raises 
them to the surface, from which they are stripped by the 
doffer, the surface velocity of which is only one thirtieth 
of that of the drum. The wool is then scraped off by the 
doffing-knife, and rolled into cardings, as already described. 

These several processes come under the general term 
preparing. Within the last year, a patent has been taken 
out by Mr Thomas Walker of Galashiels, for an improved 
mode of feeding the preparing machinery, which is said to 
produce a more even yarn than the old methods. 

After the wool is thus prepared by the operations of wil- 
lying, scribbling, and carding, it is in a state to be spun 
into yarn by machines, which elongate the cardings, rovings, 
or rollers as they are called in some districts, and at the 
same time twist them in the required degree. The pro- 
cess of spinning, and the recent improvements in the ma- 
chinery employed in it, have been carefully described in 
the articles Corron MANuFAcTURE and SPINNING; and 
all that now remains is to describe the mode of spinning 
yarn proper for the manufacture of woollen cloth. This 
is effected in two operations. The first, called slubbing, 
is performed with a machine called a slubbing billy, which 
is certainly behind the generally improved state of manu- 
facturing machinery ; and the second and more complete 
spinning is effected either with the jenny or the mule. 

In the operation of slubbing, the cardings are joined to- 
gether end to end, elongated to a certain extent, and slight- 
ly twisted to give them sufficient cohesion and strength. 
The “ slubbing” thus produced has the appearance of a soft 
and weak thread. 

The annexed figure will give a clear conception of the 
slubbing billy and its mode of operation. The spindles are 
arranged on a moveable carriage, which runs along the 
frame of the billy on friction wheels. The cardings are 
arranged on an endless apron, in a slanting direction, at 
the end of the frame, opposite to the carriage. They then 
pass under a wooden roller, which presses lightly upon them, 
so as slightly to compress them. In front of this roller 
will be seen a moveable rail, which, when it rests upon the 
cardings, prevents their being drawn through the rollers, 
but when elevated by means of the lever seen underneath, 
prevents the cardings from being drawn forward by the 
retiring of the spindle carriage. Immediately over the 
spindles, it will be observed, is a wire, which, when let 
down upon the yarns, presses them downwards, and allows 
them to be wound round the spindles by their revolutions, 
as the carriage is moved home by the slubber. 


We will now suppose the carriage to be at rest, not as seen 
in the figure, but close to the rail and roller above described. 
A small wheel on the carriage, by passing under the levers 
(seen undcr the roller and rail), elevates the rail, and permits 
the cardings to be drawn freely through the roller the mo- 
ment the slubber moves the carriage towards the extremity 


of the machine. The cardings are brought from the cardine Wo 
engines by children, and, by a slight lateral rolling motion, ® 4; 

of the fingers, are joined on to the ends of the cardings gj, tla 
ready attached to the machine. This is repeated ag ollad, ™~ 
as necessary. In order to prevent the undue thickenjr 

of the cardings at the junction, each carding is smaller oe 
the ends; and some little tact is required on the part of 
the piecers, or pieceners, as the children who perform this 
work are called, to prevent any inequality at the junction, 
This tact is soon acquired, even by very young children, 

The slubber now seizes the rail of the carriage, and 
draws it slowly out. As the rail in front of the slubbin 
roller is elevated by the upward pressure of the lever the 
carding is drawn through, without being elongated, sida 
eight inches. At this point the lever is disengaged, and 
the rail descends upon the cardings and pinches them 
fast. As no more can be drawn out, the further drawing 
back of the carriage necessarily clongates the cardings, and 
by the motion of the spindles a slight twist is at the same 
time given to them. This is effected by the slubber turn- 
ing the wheel with his right hand, his left being occupied 
with the carriage-rail; and the handle, as will be seen, is 
brought within his reach for the purpose. 

It should be observed, that during this part of the opera: 
tion, from the inclined position of the spindles, the yarn is 
not wound round them by their revolution, but at every 
turn it slips off, being merely twisted by the revolutions of 
the spindles. When the slubber judges the yarn to be 
suificiently twisted, he moves the carriage forward, and at 
the same time brings the faller-wire down upon the whole 
row of yarns; then, by setting the spindles in position, the 
yarns are wound round them in the form of a double cone. 
The faller-wire is connected with the carriage-rail by two 
arms; and as the rail turns on its axis, the slubber isable to 
raise or depress the wire as he grasps the rail to move the 
carriage forward, by the motion of his wrist. 

The billy, like the jenny, has generally sixty spindles. 
One carding engine will keep one billy employed, and, with 
steady work, one slubber should have four pieceners, who 
consequently have each fifteen cardings to manage. There 
is no excessive labour in the operation, nor is the attention of 
the children painfully overstretched ; but the evidence given 
before the Factory Commissioners shews that the children 
were subject to much cruelty from the slubbers, who are 
often irregular and intemperate, making up for lost hours by 
excessive work, and beating the children who work under 
them for the slightest fault. Dr Ure mentions an invention 
by Mr Charles Wilson, intended to supersede the slubbing 
billy in preparing the wool for spinning. It consists of an 
adaptation of a system of rollers to the carding machine, by 
which the cardings are sufficiently elongated for the opera- 
tions of the mule or the jenny. We are not awarethatthis ma- 
chine has come into use: if so, it has not been our fortune 
to meet with it, though our acquaintance with the clothing 
districts of the west riding of Yorkshire is extensive. 

The whole history of the great inventions by which the 
art of spinning has arrived at its present state of perfection 
has been already given in the articles Corron Manurac- 
TURE and SPINNING. The jenny is still used to some ex 
tent in Yorkshire, though the mule is fast superseding It 
In some of the clothing villages of the west riding, it is the 
custom of the manufacturers to give out the work in slub- 
bing, and the workman spins and weaves at s0 much per 
string of ten feet. In other places the small manufacturers, 
who have perhaps two, four, or six looms, purchase the 
wool, and get it scribbled, carded, and slubbed at a mill, 
then spin and weave it themselves, and after getting It 
fulled at the mill, carry it to the Leeds cloth-market in a0 
unfinished state. In both these cases the jenny is made 
use of. These mills are not unfrequently built by subscrip- 
tion by the small manufacturers. A manager is appointety 


theregular price for slubbing, &c., is charged, and the pro- 

fire divided at the end of the year. In the larger ma~ 
ctories at Leeds, the mule is used instead of the jenny. 

Ippme of these factories all the operations from sorting 

thewool to packing the cloth are carried on, whilst in some 

theweaving is given out. The establishment of Messrs 
jit, Bramley, and Co. is a sample of an admirably regulat- 
edactory, where the whole process of cloth-making is car- 
rie on; and we are much indebted to those gentlemen for 
thifacilities afforded us in the prosecution of our inquiries. 
feMessrs Ripley and Ogle we are also similarly indebted. 
he operations of warping and weaving, and indeed cvery 
i connected with them, have been fully described in the 
tle WEAVING : all that we need mention here is, that the 
-loom is chiefly employed at present, though there 
as every probability that Messrs Sharpe and Roberts’s 
roved power-loom will rapidly supcrsede the hand-loom. 
fieveral factories of Leeds, power-looms are employed to 
weve the finest and broadest cloths, namely, such as are 
twive quarters wide in the loom ; and we could discover no 
grpter difficulty than in the weaving of worsted stuffs, to 
with power has bcen extensively applied. 
the cloth is woven of the width just mentioned, to allow 
guthe shrinking which it undergoes by the processes of 
tring and fulling, especially the latter. The outer edges 
ihe cloth have a list border, which receives the tentcr- 
ks in stretching. This list in the west of England is 
e of goats’ hair, but in Yorkshire it is merely formed 
dfoarse yarn. ‘This, we believe, is all that is necessary to 
pevdded to what will be found in the article WEavinc. 
fter the cloth comes from the loom, and before it can 

Ikergo any other process, it is necessary to scour it, in 

der to get rid of the oil and size to which the wool and 
m have been subjected in the preparatory processes. 
ls is performed at the mill, in a somewhat rude machine, 

e#ed the stocks, and consisting of a pair of wooden mal- 
ie, worked alternately by a cog-wheel. The cloth is ex- 
ped to the stroke of the mallet in an inclined trough, the 

m of which is curved, so that the tendency of the stroke 
o turn the cloth round and round, and different por- 
s are alternatcly exposed to the operation of the ham- 
s. At first soap or some other detergent is used, but at 
a stream of pure water is let in upon it. 

Mt is now carried to the drying room or tenter- ground, 
} stretched upon a vertical rail or tenter-hooks, where 

it} left to dry in the extended state. The lower rail of 
| tenter-frame is made to slide, so that the cloth may ac- 
e the requisite degrec of tension. 

Whe cloth thus cleansed and dried is delivered over to 
burlers, who pick out all irregular threads, hairs, or dirt 
whatever kind, which may remain in the fabric. This 
cess is called burling, and to perform it, the cloth is ex- 
ned both on the surface and through the web against a 
ng light. In the larger factories a room is assigned to 
ibusiness of burling ; but in the cloth-villages of the west 

¥ng, during the summer months, the process is carried on 

Withe wayside and in lanes, on walls and on hedges. 

‘The cloth is now ready for the operation of the fulling- 

i, which, like the scouring stocks, is furnished with mal- 

driven by a cog-wheel ; but the milling trough has a 

are instead of a circular end, so that the cloth receives 
) direct blow of the mallets, and is not made to escape 

the blow by the operation itself. The stroke of the 
itlets is extremely heavy, but it does not injure the cloth, 
ccount of the multitude of folds. This greater force, 
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as compared with the scouring stocks, is produced by the Wool, 
hanging of the hammers. The shafts of the scouring stocks 2nd its Ma- 


are nearer to the perpendicular, so as to cause the mallcts 
to move more horizontally, and therefore with less velocity. 
They are hence called hanging stocks, while those of the 
fulling-mill are called fudling stocks. 

Improvement has of late found its way into this branch 
of the cloth-manufacture as well as into others. The old 
fulling-mill was of wood ; but such machines are now con- 
structed of iron, with much more accuracy, and work with 
greater precision. The best of these is the invention of 
Messrs Willans and Ogle of Leeds. The bed of this ma- 
chine is hollow, so as to form a steam-chest, connected by a 
pipe with a boiler, so as to keep up the degree of heat neces- 
sary to the perfection of the fulling or felting process. But 
the great improvement of this machine is a contrivance for 
altering the form of the trough against which the cloth re- 
ceives the stroke of the mallet. This consists of a move- 
able curved plate, traversing on a fixed hinge-rod at the 
bottom of the trough. The upper edge of this curved plate 
is capable of being advanced towards or withdrawn from 
the mallets, by means of a screw-rod attached to its back. 
By this means the directness, and therefore the force, of the 
stroke is altered so as to suit the different qualities of cloth. 

To the felting property of wool we have already alluded. 
By the united operations of beating, heat, and moisture, the 
minutely jagged surfaces of the fibres of the wool are made 
intimately to cohere, and form not a mere woven tissue 
like cotton, flax, or silk, but a felted homogeneous mass, 
similar to the paper on which we print. If a piece of cloth 
be cut it will not unravel, the tissue is almost lost under the 
thick fulled surface raised upon it, and the weaving seems 
less to give a character to the fabric than to impart the 
requisite degree of strength.! Superfine cloths have four 
fullings of three hours each, a thick solution of soap being 
spread between each layer of cloth every time. Scour- 
ing is aided by fuller’s earth, that which is found in Eng- 
land being said to be superior to any other.2 Rinsing with 
clear water completes the process, which diminishes the 
width of the cloth between forty and forty-five per cent., 
and the length about fifty per cent. After every impurity 
is washed out, the cloth is again stretched upon the tenters 
uutil it is completely dry. 

The cloth next undergoes the operation of teazling, by 
which the loose fibres of the wool are raised to the surface. 
so as to form, when duly cut or sheared, the pile or nap, 
For this purpose the teazlc, a species of thistle (dipsacus 
fullorum) is employed. This useful plant is cultivated in 
the clothing countries, and especially in Somersetshire, 
where they arc sold in packs of 20,000, at about L.6 per 
pack. In periods of scarcity the price has advanced as 
high as L.22 per pack, followed by a great importation from 
France, and a consequent glut, reducing the pricc to L.3. 
A piece of forty yards consumes 3000. This state of cir- 
cumstances has induccd many to turn their attention to 
the invention of some metallic substitute, but the thistle 
teazle still maintains its supremacy. 

Formerly the teazle was fixed in a hand frame, and 
worked by two men in the manner of a large two-handled 
brush or hand-card; but for many years the gig-mill has 
been employed, in which the teazles are arranged in a cy- 
linder, and the cloth being stretched on two cloth-beams, 
one above and one below the teazle cylindcr, the cloth 
moving in a direction contrary to its revolutions, its surface 
is exposed to the operation of the teazles. In the older 


) Cloth has recently been produced by the felting process alone, without the aid of weaving. Some machinery has been erected at Leeds, 

ali it is expected to succeed. In France, cloth has been produced by the same invention. The scheme is not new, for as early as 1794, Mr 

ph Booth took out a patent for the production of cloth without weaving; but after being tried at Taunton, at Lewisham in Kent, and 

@@lerton in Surrey, it was abandoned. We trust the present effort will be successful. 

|“ Here the Dutchmen found fuller’s earth, a precious treasure, whereof England hath better than all Christendom beside; so that nature 
r seem to point out our land for the staple of drapery, if the idlenesse of her inhabitants be not the only hindrance thereof.”-—Fuller’s 
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gig-mills, the cylinder was completely bristled with the 
teazles ; but in the modern mills they are arranged in lon- 
gitudinal frames parallel to the axis of the cylinder, with 
equal spaces between each, like the bars of an immense 
reel. ‘The mode in which the cloth is stretched on the 
beams is shown in the an- 

nexed diagram, which is a 
section view of the beams 
and cylinders, without the 
frame-work which supports 
the machine. The arrows 
show the direction of the 
cloth and of the cylinder, 
on the outer circumference 
of which are seen the ends 
of the frames in which the 
teazles are made fast. It 
will now be easily under- 
stood that, by the rapid re- 
volution of the cylinder, and 
the slower motion of the 
cloth in a contrary direc- 
tion, the loose fibres of the 
wool are brought to the 
surface. The longitudinal 
teazle-frames can be re- 
moved from the cylinder at 
pleasure, and when the tea- WU 
zles become clogged with 
wool, they are removed and cleaned with a comb by children. 

The most recent invention of a gig-mill with metallic 
teazles is that of Mr Atkinson; but we have never had the 
good fortune to see it in operation, nor do we know what 
success it has been attended with. It does not differ ma- 
terially from the gig-mill just described. A series of lon- 
gitudinal teazle-cards takes the place of the teazles; these 
teazle-cards rest on a spring, which gives them elasticity, 
and prevents any damage to the cloth. The teeth incline 
slightly in the direction of the line of motion, and they are 
cleaned by a wheel similar to the cleaner of a wool-card. 
Dr Ure states that the pile is more perfectly raised by this 
machine, and the nap of the cloth is much softer. The 
superiority of the teazle over wires arises from the tendency 
of the former to break off when they meet with any knot 
or inequality, which the metallic teazle-cards would tear 
out. The spring with which Mr Atkinson’s gig-mill is fitted 
may perhaps correct this. 

The mode of winding the cloth from one roller to another 
has also varied from time to time, still varies in different 
factories, and has even been the subject of a patent by 
Mr Walker of Mill-Shaw, in the township of Beeston, near 
Leeds. Mr Walker’s improvement consists of five rollers 
instead of three. Two are immediately over the cylinder. 
The lower one brings the cloth close to it. The effect of 
this lower roller is to cause the cloth to be operated upon 
by a greater number of the rows of teazles, as the cloth 
touches the cylinder for about one fifth of its circumference. 
It then passes round another roller and ascends to a second 
pair, round one of which it is wound. The dotted lines in 
the above figure show this improvement. 

When the fibre has thus been torn to the surface, the pile 
so raised is cropped or sheared. This, like all the other 
operations of cloth-making, was formerly performed by hand, 
a large pair of shears being employed for the purpose. But 
the disposition to apply machinery to every process of ma- 
nufacture was not here neglected; and in the early part of 
this century a machine was invented, in which the shears 
were retained, but all their motions were regulated by ma- 
chinery. The cloth was stretched horizontally on a frame 
by means of two cloth beams or rollers situated at each 
end at the lower part of the frame. Two pair of shears 
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were then so fixed as to clip the surface of the cloth, being 
moved by two small cranks. Upon this first machine ‘bee and 
have been many improvements ; but it will be sufficient to Mul 
describe the most recent, which has the merit of being ex. - 
tremely simple, and will probably supersede all others, Ibis 
the invention of Mr George Oldland of Hilsley in Glouces. 
tershire, and was patented in 1832. It will be readily un. 
derstood from the annexed ' 
figure, which represents 
the machine in operation 
against a piece of cloth. 
The machine consists of a 
fixed semicircular rack, 
within or rather behind 
which is a cutting edge, 
called by the inventor a 
ledger-blade ; and a large 
revolving wheel, armed 
with eight small cutting 
discs, which, being in con- 
tact with the ledger-blade, 
form when in motion a se- 
ries of far more delicate shears than have hitherto been ap- 
plied to the process of cloth-shearing. 
It will be observed that each cutting disc has a toothed 
pinion, working in the semicircular rack, which, as the 
Jarger wheel revolves, imparts to the cutting discs an in- 
dependent rotary motion, in addition to their revolution 
with the large wheel. These motions have not inaptly 
been likened to those of a planet round its axis aod is 
orbit. The other machine in use consists of an iron 
cylinder, around which is a spiral cutting blade, which is 
made to revolve with great rapidity, cutting the pile of the 
cloth immediately in contact beneath it, the cloth being 
stretched in a longitudinal moving frame. 
Superfine cloths are cut and raised several times. In the 
west of England the first raising is called roughing, in 
which process the cloth is torn by the teazles both ways. 
After being sheared, it is subjected to the gig-mill in one 
direction only, which is called mozing. It is afterwards cut 
and teazled several times. 
In most cases the cloth is subjected to an operation 
which imparts great lustre to it, and at the same time pre- 
vents its spotting when used. This operation is called rol- 
ler-boiling, or patenting. The cloth is tightly wound round 
rollers, and is immersed in water heated to 180° of Fah- 
renheit for twenty-four hours, when it is once more stretch 
ed upon the tenters and dried. Mr William Hirst of 
Leeds, a great improver of the cloth-manufacture, finding 
the long exposure to heat injurious, proposed an alternate 
and intermitted immersion in hot and cold water, and his 
method is said to have been attended with great success. 
The cloth is now removed to the brushing machine, a 
system of brushes affixed to cylinders. In its passage the 
cloth is exposed to steam, which escapes in minute jets 
from a copper box, extending the whole length of the ma-_ 
chine. For the purpose of brushing, the cloth is made into 
an endless web by stitching the ends together, and the brush- 
ing is continued as long as may be deemed necessary: 
Before the final brushing, mozing, or finishing, is given 
to it, however, it is subjected to a further examination be- 
fore the light and on the surface, and is picked, fine-drawn, 
and marked. The picking is to remove all blemishes, 8 
milar to the process of burling, already described ; the fine- 
drawing is to close any minute hole or break in the fabrics 
and the marking is the working in, with white or yellow silk, 
a word indicative of the quality and number of the piece 
such as Saxony, extra superfine, and so forth. # ape 
The pile is again brushed, and after the final dressin 18 
thus given to it, it is pressed in a hydraulic press. 
tween each fold of the cloth is placed a polished pressing 


bord, similar to those used by printers for pressing the 

ts of books. Between each piece of cloth, for many 
pressed at the same time, are two iron-plates, each one 
the width of the cloth. If the cloth is to be hot pressed, 
peration not applied to the best cloths, as the patenting 
prsedes the necessity of this process, these plates are 
red; but this only gives a gloss which is a poor substi- 
for that beautiful face which our finest cloths exhibit. 
t cloth is now finished, and is packed in bales for 
ket. Sometimes it is cut into ends or half-pieces. 
With respect to the worsted manufacture, we need not 
mhe reader’s attention at any great length, as most of the 
esses have been described in other articles, to which we 
ia refer. 
he wool employed in the worsted manufacture is the 
or combing, as distinguished from the short or cloth- 
ool; and the object of all the preparatory processes is 
icilitate the production of a finer and more perfectly 
thread than would be fit for fulled cloth. By the 
ations of worsted spinning, indeed, the felting property 
e wool is greatly impaired, though not wholly destroy- 
and the worsted fabric is not homogeneous, like the 
bd cloth, but is reticulated like linen and cotton fabrics. 
he several processes of a worsted factory are as follows: 

1. Sorting, 7. Drawing, 

2. Washing, 8. Roving, 

3. Drying, 9. Spinning, 

4. Plucking, 10. Reeling, 

5. Combing, 11. Weaving, 

6. Breaking, &e. &e. 
or the worsted manufacture, the washing of the wool is 
‘carefully performed with soap and water, the greater 
a of the moisture being pressed out between rollers. 
4 wool is then carried to the drying room, whcre it is 
lad on the floor which is over the boilers of the steam- 
emne, by which a high temperaturc is kept up. 
When the wool is thoroughly dried, it is passed through a 
nghine called a plucker, which consists of a pair of spiked 
ers fed by an endless apron. By the revolving spikes of 
machine the fibres of the wool are cleansed and straight- 
fl ; and as the interior is furnished with a fan or blower, 
wool is blown out at the opposite end of the machine. 
he wool is now ready for the process of combing, which 
prformed either by the hand or by machincry; but as 
e of the various combing machines which have been in- 
éted has attained that perfection which has been imparted 
ther automatic contrivances, the finest long wools are 
iriably combed by hand. This is to be deplored, as 
operation is certainly not healthy. Great heat is re- 
tied to kecp the combs in a proper state, and this heat is 
luced by charcoal. 
fach comber has two pair of combs, one pair having 
rows of tceth, and the 
r three rows for the last 
Wbing. These teeth are 
Ok! in a wooden stock fur- 
Wed with a handle, as in 
lannexed figure. The rows 
oPeeth are one third of an 


Jor heating the combs the 
man has a peculiar kind 


le at top, covered with an- 
thr plate to confine the heat, 
te being just space be- 
pn the two to admit the prongs of the combs. This 
eis generally heated with charcoal, but in some fac- 
wes steam has been applied to the heating of the combs, 
am we believe it has been attended with success. 
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with an iron stem or receiver for the combs, with an upturn- Wool, 

ed end which entcrs the hole in the middle of the handle ae a ~ 

the comb, whilst at the other end of the stem is a pin which 7U2""**- 
- P —— ee’ 


enters the hollow end of the handle. The 
operation of both these pins is to keep the 
comb sufficiently firm for the workman’s pur- 
pose. In the annexed figure, a exhibits the 
pin which enters the end of the handle, and & 
the upturned end, to which the hole in the 
middle of the handle of the comb is adapted. 

The combing operation is thus performed. The comber 
first takes a handful of wool of about four ounces, and 
sprinkles upon it a quantity of oil varying from one fortieth 
to one sixtieth of the weight of the wool. One of the 
combs, duly heated, is affixed to the post with the teeth up- 
wards, and the comber, taking half the oiled wool in his 
hands, throws successive portions over the teeth of the 
comb, drawing it through and through, and leaving a por- 
tion of the wool on the comb till the whole is deposited. 
The comb is now placed with its points in the stove, and 
the wool hanging down so as to become heated. The 
other comb then takes the place of the first on the post, 
and receives the other half of the wool, when it is also re- 
moved to the stove. When the combs are sufficiently heat- 
ed, the comber takes one in each hand. That in the left 
he holds over his knee, and with that in his right he combs 
the wool upon the first, passing the teeth of one comb into 
the wool upon the other, beginning with the extremities of 
the fibres, and continuing till he reaches the thicker mass 
of wool, near to the teeth of the comb. Thus the combs 
gradually approach each other, but without touching, as 
that would break the fibres instead of laying them parallel, 
which is the object of combing. 

In order that the wool on both combs may be combed. 
equally, the comber frequently changes hands; but when 
it is nearly sufficiently combed, he continues to comb off 
the one comb on to the other, so that nearly all the wool 
is gathered upon one comb, and hangs down in a long lock. 
This comb he warms for a short time, and fixes in the post, 
and proceeds to draw off the fleece in a continuous sliver. 
A small portion of short wool remains on the combs after the 
sliver has been drawn off. ‘This is called noils, and is sold 
to the cloth-makers. ‘The wool then undergoes a second 
combing at a lower temperature, and being collected in 
parcels of ten slivers, is ready for the next operation. 

Several machines have been invented, designed to su- 
persede the hand-combs. That which has been adopted 
to a considerable extent, and which we had an opportunity 
of seeing in full operation in the worsted spinning establish- 
ment of the late firm of Messrs Hindes 
and Derham at Leeds, is a foreign in- 
vention, but patented in this country 
by Mr John Platt of Salford, in Novem- 
ber 1827, so that it has now stood the 
test of fourteen years’ trial. It consists 
of two revolving combs, fixed in a 
frame, as in the annexed figure, and 
inclined at an angle of twenty-seven 
degrees. These wheels are in the or- 
dinary form, with comb-teeth set at the 
edge of the rim, at right angles to the 
radii of the wheel. These wheels are 
made to revolve with great rapidity at 
first, at such a distance that the extre- 
mities of the wool, thrown off by centrifugal force, can 
alone be combed; but the circular combs are made gradu- 
ally to approach each other, so as to imitate the hand pro- 
cess, as already described. This motion is effected by mount- 
ing the axle of one of the wheels in slides ; the traverse move- 
ment being effected by means of an endless screw, attached 
to the under part of the frame. The frame-work of th 
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wheels is hollow, and steam circulates freely in it, so as 
to keep up the required degree of temperature. 

The circular combs are fed by a boy, who sits on the 
ground, and throws the wool upon the teeth in the same 
manner that the comber does on the hand-comb. When 
one comb is charged, they are thrown into gear by shifting 
the driving belt on to the proper pulley; and as they re- 
volve with rapidity against each other, gradually approach- 
ing, as already described, the whole length of the staple is 
combed out smooth. They are then thrown out of gear, 
and one end of the sliver being drawn through rollers, the 
sliver is pulled off by a boy. The noils being then re- 
moved, the machine is charged anew. 

After the wool has been combed by one or other of the 
above means, it is removed to the breaking frame, which 
opens out any fibres which may have escaped from the 
combs in a partially felted state. The principal part of 
the breaking frame consists of two rows of endless comb- 
chains, of which one pair is exhibited in the annexed figure. 


The reader must bear in mind that the frame-work is omit- 
ted in the drawing, as not being essential to the due un- 
derstanding of the process. The wool is introduced be- 
tween the feed-rollers at a, by means of an endless apron, 
upon which equal weights of wool are uniformly spread out 
from time to time. The teeth of the endless combs are 
arranged alternately, so that those of the upper are midway 
between those of the under comb-chain. The arrows in- 
dicate the direction of the motion, and both move with the 
same velocity. The two small rollers in the centre are 
merely to give the chain of combs a due degree of tension. 
After the wool has passed through the part of the machine 
here delineated, it is received by two rollers of the same 
diameter as the feed-rollers. The sliver then passes through 
a copper trumpet-shaped funnel, and then between another 
pair of rollers, and falls into a tin can. The respective ve- 


Statement of the Average Wages of different Classes of Work 


in the County of Gloucester, from the year 1808 to 1838, 


By whom the 1 
Description of Work-people. abour is 1808 1816 1819 1829 
¥ re. performed. | sats. | iste: | ‘isa. | Yess, || 29 | 180 
& do | a d.| & ad.) a @. | 6. a. 'l qo ee 
MEMO DC ONS sr. sramanearuacaouaamurgedlteo at on tabmlommedathe oskitee |, aMLeRD 30 0/30 0] 30 0; 30. 0! 30 0! 30 0| 380 Of 
PRAIRIE rs ba es sanad ti «nels sdfuandhbuccte Yas can oat. cd Men 15 0)15 0/14 0!13 0/13 01138 91/13 0 
3. Beaters and Pickers....... Women 8 0 7 0O| 6 0 6 0 & 6| 5 6 | 6am 
Me: Tianna Ona Nel E Lik ates cee tases innice «| Men see -- | 24 0/24 0] 24 0] 24 O| 24 OF 
5. Feeders to Scribblers ............cccecceess ota Ae Children 4 0 4 0 3.6) 2 0; 23, 0 3 0/ 3 0 
6. Ditto to Carders....... iaisteisiaatet eed «eet GS Children 4 0} 4 0} 3 6/| 3 6] 3-6! 3 ae 
7. Roller-joiners ...........00...005 Children | 3 0} 3 0/ 3 0} 8 0] 2 6| 2 6/| 20 
8. Slubber or Abb Spinner...........cscccesesessees Men 24 0); 23 0; 22 0/21 0/20 0/| 20 0/17 Of 
9. Spinner at Jenny......... Women | 14 0/14 0/12 0/10 0] 8 0! 7 0! 6 0 
10. Mule Spinner........... Men nas -- | 25 0/ 25 0} 22 0; 22 Of 22 0 
Lh. Ditto Piovew810), UA tte een Women aioe” ee 6 0; 5 O| 5 O|] 5 OO} 5 OF b 
12, Warpers............ Meledrah VS: Pingeed, ADs Widnes Women {10 0/ 9 0] 8 0| 7 0] 7 0| 7 o| 7 O 
13. Master Weavers and Factory Weavers... { Women} 16 0; 16 0;13 0/12 0/11 9/10 0/10 0 
Dh IE AI osc 0k sie is weintig + anane .ncncs vom cae, Men 21 0/21 0] 20 0/20 0] 20 ©! 20 0! 20 0 
Bt DUG cari ee cece wits os cea Women | 10'0|10 0/10 0} 7 0! 6 o| 6 O| 6 0 
16. Rowers or Roughers.........000-.606 scsseeoseeees, Men 21 0/24 0/24 0] 24 9} 24 0! 24 0} 24 OF 
17. Dyers edna Rewiellabat aowwicceaeae OREN: Sel Oks Nlasce cere ves Men 24 0/24 0/20 0/18 oO 16 0/14 0| 12 0 
Men 21 0}20 0/20 0] 18 o 16 0! 14 0; 13 0 
Men 15 0/15 0115 0114 9 14 0/14 0/14 6 
Women 10 0:}10 0 9 0 9 0 8 0 8 0 8 0 
Men 18 0/18 9|16 0} 14 0/13 0} 138 0/13 0} 


* Assistant Commissioners’ Reports, part v. p. 874, 


locities of the several parts of the machine are as fo 
The velocity of the comb-chain is twice that of the feed.2 
rollers, that of the second or receiving rollers (not shewn) 
twice that of the chain, and that of the last pair a little ~ 
greater than the second, simply because their diameter js 
a little more. 
The annexed 
enlarged view of 
one of the fluted 
cylinders, around 
which the end- 
less chain re- 
volves, will bet- 
ter explain the 
manner in which 
the comb-chain is 
formed, and the 
manner in which it operates. The chain is formed of a 
series of smal] rectangular pieces of tin, the half of one Over- 
lapping the other. The hinges are formed by little discs 
of the metal, which are turned up at right angles. The 
teeth are soldered to each piece of tin ; and in the end which 
overlaps is cut a groove, to admit of the free motion of the 
teeth as the leaves pass over the cylinders. So long as the 
chain is clear of the cylinders, the tin leaves lie evenly, one 
upon the other; but as soon as the chain meets the cylin- 
ders, the overlapping ends are lifted, as shown in the diagram, 
and the wool upon the teeth is cleaned off or disengaged, 
So as to be ready to be taken up by the second pair of rol. 
lers, passed through the funnel between the last pair of rol- 
lers, and into the can, as already described. 

The sliver is now ready for the drawing frame ; but here 
our task is at an end. The operations of the drawing 
frame, the roving frame, and the spinning throstle, have 
been minutely described in the articles Corron Manurac- 
TURE and Spinnin, and the article Weaving will fill up 
what is there and here wanting. 

A few words must yet be added on the condition of the 
people employed, and on the future prosperity of the ma- 
nufacture. The following table is from Mr Miles’s Report 
on the condition of the hand-loom weavers of the west of 
England. 
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“people connected with the Manufacture of Woollen Cloth 


shewing the Decrease per cent. in the Wages of each Class. 


Amount of Wages paid in the Year. 


the Report of Mr Chapman for the west riding of 
kshire, there is a detailed statement, from the weavers’ 
lips, of the earnings of thirty-three individuals, ranging 
7s. 6d. per week to 26s., varying according to age, 
ngth, industry, and skill. These varying circumstances 
stated, and certainly give a better view of the possible 
actual earnings of men than any statement of averages. 
although an average may be fallacious, it may be ser- 
rable to ascertain at what points in the scale the largest 
ber of cases occurs. We find it stated that 

armed above 20s. 4 earned from 10s. to 12s. 
.. from 16s. to 20s. 3 under 10s. 

ra .. 12s. to 16s. 

the manufacture of the west riding has improved, the 
ntity of work has much increased without any increase 
price, so that the weekly earnings are said greatly to 
e diminished within the last twenty years. Wages in 
kshire are paid by the string, a measure of ten feet, be- 
higher according to the set, as it is called, that is, the 
ber of porteths or thirty-eight threads of warp in the 
th. Thus eighty is deemed a medium set, and has 
22,800 yards of weft in each string, or 5700 picks or 
ots; whereas in 1817 the same set had only 12,540 yards, 
3135 picks, the effect of this increased wefting. The 
essary consequence of the improvement in the manufac- 
= upon wages is shown in the following table. 


Number] Number | Price paid 


Weight of |", or: ~| Average 

Years bie tnd of pm era ee veekiy 

String. | String. String. ? 

Lbs. 0%. & 6d. Tee Ss 

Meio 1G22....... 2 12 8 12,540 1 10 1 4 
to 1827....... 3 0 94} 14,440 2 0 1 0 
27 to 1832......} 3 4 12 18,240 2 0 0 15 
15 2 0 9 


Beto 1837......| 3 8 22,800 


The wages of the several operatives employed in Octo- 
1838 in the establishment of Messrs Hindes and Der- 
were as follows: 


dives a. EL. 8. ds 

eS ieKmeriwdvienesansel 8 - 3E to T 1 0 
BFA OC. be Maahch ciieapisaie nae salswie anes bartutheniee 110 0 
BS HAMA, iecsbccwbecdessocsrieseesse0 14° 9. to 1 6 6 
Overlooker, 28s., with a house worth 3s....... a= (1) 18, 70 
By machine (boys)... 0 4 0 to O10 0 

BO VETIOOKEY vse .,seessesscccrnersaneseeeranereeasacas ces Ta 0 


WOOL, AND ITS MANUFACTURES. 


937 


Tie aSaida L. s. 4d Wool, 

Washers (paid by the week, not by the job) 018 Odnd its Ma- 
Preparers (at the drawing frames), girls.....0 6 6 to 0 7 Onnufactures. 
Spinners, girly under 13.........-+seeeeereeeeees O 1 6 to O 2 Oe panne 

ne OVEL 13B......c0rcceecesereersvsens 0 3 0 tod 6 0 
Overlookers in both departments.........+..+5 018 0 tol 1 0 
Reelers, girls and WOMeN......cssseeeceeteseeees 0 8 56 to0 13 9 
Bunchers, who make up the hanks into) 4 7 6 too 8 0 

packets, girls and women.......:.+.ss.-0 

Men (who are overlookers)......sssseeeeeeeereet 018 0 tol 4 0 
aC era Gn cen cveel .oevies cctlevslgctdoasinesneticeiles estes odes ses 018 0 
Engine-man.....sccssssese adie seat thaals slo gfor alates snisnielselet o Wy 4,40 
Fireman...... Peseta: <coeheitaibes eae vas pa naoe ncaodeagns 0i6 0 


But the most important feature in the condition of the 
weavers, as pointed out in Mr Chapman’s Report, is, that in 
1800, and for some few years after, money wages were as 
low, and perhaps lower, than in 1838; that about the year 
1804 or 1806, wages advanced; that they continued high 
until 1815 or 1816, since which time they have declined, 
but not quite to the point they were at in 1800. The fol- 
lowing statement confirms this view. 


Weekly Earnings of a skilful Worsted Weaver, from 1787 
to 1838. 


1787......103. 1815...3ls. Gd. 1829...20s. 1835...15s. 6d. 
1800...... 10s. 1820...21s. 1831...18s. 1836,..15s. 6d. 
1804......17s. 1822...24s. 1833...17s. 1837...14s. 

1814......34s. 6d. 1824...21s. 1834...16s. 1838...123. 6d. 


The high wages which prevailed from 1804 to 1815 
arose entirely out of the improvements in spinning. The 
quantity of yarn was so great that it was difficult to get 
weavers, and they were enabled to make their own terms ; 
but the profits of weaving soon increased the supply of 
weavers. Children were extensively taught to weave; and 
as, in the case of cotton and worsted, the work is light, the 
labour of the parent was soon transferred to the child. In 
the case of woollen cloth, however, this could not take 
place. Cloth-weaving is emphatically a man’s work; so 
that the cloth-weaver’s wages are as much as those of the 
worsted and cotton-weaver put together, the average pro- 
portion being as 15s., 9s., and 6s. per week. 

But a comparative statement of mere money wages does 
not inform us respecting the improving, stationary, or re- 
trograde condition of the operative. For that purpose we 
must ascertain the command he has over the necessaries, 
comforts, and conveniencies of life. In this the following 
table will aid us. 


latement of the Prices of various Articles of Food and Household Stores for the use of Greenwich Hospital, from 
1800 ¢o 1835. , 


Year. Rape) Seen a 

a Ss | Os s. d, 

416 0 0113 

4 8 4 1 12 

Redy 9 L 2 

215 1 0 93 

213 4 | 0 103 

21411 | 0 64 

et tliat Atast daw ieake 111 03{ 0 7 


From this table it appears that every article in which the 
rative’s wages are expended, is considerably cheaper 
Ww than at an earlier period; and if we could collect a 
ilar comparative table of the price of clothing, the sav- 
i would be more conspicuous. In 1800 a week's wages 
lild purchase -71 of a bushel of wheat, or 173 Ibs. of 
h, or fifteen Chelsea rations; in 1837 a weck’s wages 
ld purchase 1°64: bushels of wheat, or 34 Ibs. of flesh, 
twenty Chelsea rations, the ration consisting of one 
”’s food for a man. On so much of the weaver’s carn- 
s as he expends in butter, cheese, salt, candles, &c. 
VOL. XXI. 


\ 


Oatmeal Price per 
carte, | bet, | ‘pune | Barrel. | Gon, ib | Satlon at 
d. s. dd. sd. & od. d $s. d, 
6, | 14 0 0 8 
Scitods Wik aed aye a 011 
8 10 3 | 19 9 |15 43 1 0 ° 
7 1s 4 19 9 ; 15 103 1 0 
5; | 17 6 | 210416 6} 0113 
6, | 1611 | 1 8] 12 64 0 83 
4 14 6} 1 8.413 94 0 73 


there is a saving of about 40 per cent.; and on his clothing 
much more, so that 10s. in 1800 was certainly no more than 
6s. Sd. at the present time. 

The manufacturer’s moral condition has improved with 
his physical condition. He is careful to educate his chil- 
dren to the full extent of his means; he evinces self-re- 
spect in all the relations of life, and therefore commands the 
respect of others. The legislature and the government have 
also of late years done much to elevate and improve his 
condition. The various provisions for the regulation of 
factories bring the employer under a system of necessary 

6c 


938 


Wooler 


| 
Woolston. 
— 


Ww 0 0 


superintendence, proved to be necessary by the disclosure of 
much mismanagementand oppression. Objections may be 
urged against some of thcir details, but not to their prin- 
ciple. Children should be under the guardianship of the 
state; and however bad in principle it may be to interfere 
with the contract between the employer and employed, that 
rule must be broken through, or rather does not apply, 
where one of the parties is morally and legally unable to 
contract. It is certainly an evil of the factory system that 
the child is taken from his home, and converted into little 
better than a portion of the machine which he attends. 
Under improved regulations howcver this evil may be re- 
medicd, by withdrawing the younger children from the fac- 
tory, and transferring them to their proper position, the 
school. ‘This has been half done already; and if the state 
of opinion of the people themselves demanded such a step, 
the legislature might take it at once. But a government 
can never be much in advance of popular opinion, and it is 
generally behind it. Neither the employers nor the em- 
ployed saw any thing disgraceful in working the tender in- 
fant instead of educating him ; and no sound legislation 
can take place, no efficient public guardianship can be esta- 
blished, until the working people themselvcs believe that 
the employment of a child is disgraceful. When that be- 
lief becomes universal, as we are convinced it will, the fac- 
tory age may as easily be limited to fourteen as to eight ; 
but if it were now to be attempted, it would only be to 
throw the child upon the labour of the hand-loom, to the 
still further depression of the parents’ already too scanty 
wagcs. 

In all other respects, machinery has done much for the 
improvcment of the operatives, and that in two ways. First, 
the better tool gives better wages ; and, second, chcap pro- 
duction daily gives the working millions an increased com- 
mand over the necessaries and comforts of life. It has becn 


WOOLER, a small town in the east division of Glen- 
dale, in the ward of Coquetdale and county of Northumber- 
land. It stands on a gentle eminence, on the eastern dccli- 
vity of the Cheviot Hills, at the foot of which runs the river 
Wooler, which falls into the Till about a mile below. It 
is a town of considerable antiquity ; but all that now re- 
mains of its ancient state is a fragment or two of the castle 
walls. This vicinity is considered as healthy, and at one 
timc was much frequented by invalids, many of whom were 
accustomed to drink goats’ milk. Thc solc trade of Woolcr 
depends on the articles required for the consumption of its 
inhabitants and those of the neighbourhood. Near to it 
are the remains of Roman and Scotish camps. It possesses 
a plain church, and several places of worship for Presbyte- 
rians. There is also a dispensary, with two subscription 
librarics. ‘The market-day is on Thursday. The popula- 
tion in 1821 amounted to 1830, and in 1831 to 1926. 

WOOLSTON, Tuomas, was born at Northampton in 
1669, and educated at Sidney College, Cambridge. He 
was chosen a fellow, and proceeded to the degree of B. D. 
His first appearance in the learned world was in 1705, in 
a work entitled “ The old Apology for the Truth of the 
Christian Religion, against the Jews and Gentiles, re- 
vived.” He afterwards wrote many pieces; but what 
made thc most noise were his six Discourses on the Mi- 
racles of Christ, which occasioned a great number of books 
and pamphlets upon the subject, and raised a prosecution 
against him. At his trial in Guildhall, before the lord chief 
justice Raymond, he spoke several times himself; and urged, 
that “he thought it very hard that he should be tried by a 
set of men who, though otherwise very learned and worthy 
persons, were no more judges of the subjects on which he 
wrote, than himself was a judge of the most crabbcd points 
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the fate of every machine to be opposed at its 
tion ; but as the working classes are almost alwa: 
in their opposition, many of the machines which 
opposed are now most cherished. Nor ought thi 
surprise. The first view of a machine seems to threate 
the displacement of labour, and it is only at a second ml 
closer view that the labourer himself finds labour facilitated 
production increased, and, in one way or another, fresh i. 
bour employed by more than the labour at first displaced 
and as all improvements are adopted gradually, it generally 
happens that the increased employment anticipates the la. 
bour displaced. Can any one doubt that this has been the 
case with regard to the improvements in spinning? It js 
to these great iniprovements that we owe our pre-emi- 
nence in the cotton manufacture. 

The woollen manufacture is certainly in a less organized 
state. ‘The machinery employed is not so highly improved, 
The application of power is recent and imperfect; the Jenny 
still performs much work that should be done by the self. 
acting mule; the whole work of preparing, including slub- 
bing, is susceptible of great improvement. In every branch 
of the manufacture there is room for more cconomical ar. 
rangements. When the woollen manufacturc has attained 
the perfection of machinery, and, above all, of organization, 
of which it is susceptible, the result must be a greatly in- 
creased trade. In the manufacture of woollens we cannot 
attain that extraordinary supremacy which we enjoy in the 
cotton manufacture, because cloth-making is to be found 
among the occupations of almost every pcople on the face 
of the earth. Still we see every prospcct of’ an improved 
trade ; and should increased freedom of commerce be con- 
current with improved economy of manufactures, we believe 
that it is on the woollen and worsted manufacture of the 
west riding of Yorkshire that the increasc would be most 
conspicuous. (D. 1.) 
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of the law.” He was sentenced to a year’s imprisonmenl, 
and to pay a fine of L.100. He purchased the liberty of 
the rules of the king’s bench, where he continued after tlie 
expiration of the year, being unable to pay the fine. The 
greatest obstruction to his deliverance from confinement 
was the obligation of giving sccurity not to offend by any 
future writings, he being resolved to write again as freely 
as before. While some supposed him to have written 
with the settled intention of subverting Christianity under 
the pretence of defending it, others believed him disor 
dered in his mind; and many circumstances concurred 
which gave countenance to this opinion. He died Ja 
nuary 27, 1732-3, after an illness of four days; and, a few 
minutes before his death, uttered these words: “ Thisis 58 
struggle which all men must go through, and which J bear 
not only patiently, but with willingness.” His body was 
interred in St George’s church-yard, Southwark. 
WOOLWICH, a large town and parish of the county of 
Kent, in the lathe of Sutton and the hundred of Black- 
heath, eight miles from London. It stands on the banks 
of the river Thames, and contains buildings of great extent 
connected with the public service, both naval and military: 
The dock-yard is well calculated for building and equipping 
ships of war of the largest size. It has attached tom a” 
extensive rope-walk ; the building called the Red Howe, 
for curing meat for the use of the navy; the government 
bake-house, a most extensive gun-yard, and magazines 10! 
securing in time of peace, and for arranging for immediate 
service, every thing requisite for fitting out a large fleet 
in a few days. ‘The barrack for the artillery is a vast ant 
magnificent pile of building, and ncar to a large field call 
ed the Warren, in which cannon and mortars are exe 
cised, and experiments made in the practice of gunnely: 
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1 adjoining yard is the laboratory, where the se- which they exhibited twenty years ago. The farms are ge- Worcester. 
af |kinds of fire-working are carried on, and the most nerally of small extent, from forty to three hundred e., 
egictive projectiles are prepared. There is also the and the cultivation is generally well conducted. The arable 
‘Roy Academy, with its appropriate professors and mas- land, which, in the rotation of crops, produces artificial 
n which the officers of the engineers and artillery grasses, is estimated to be 360,000 acres; the permanent 
e their professional instructions. Woolwich has a grass land 100,000 acres; and the woods, wastes, rivers, 
weparish church; and the weekly market, on Friday, roads, sites of towns, and gardens, 40,000. The crops of 
il supplied. The population amounted in 1821 to wheat, barley, and especially of beans, are more productive 
B, and in 1831] to 17,661. than the average of England. Hops are extensively culti- 
DOTTON-BASSET, a market-town in the county vated, and the pear-trecs are so abundant and so productive 
ts and hundred of Kingsbridge, eighty-nine miles as to afford perry for the common drink of the labourers in 
London. It stands on a gentle eminence, which com- agriculture. There is no breed of cattle peculiar to Wor- 
s an extensive view, and consists of one long street. cestershire, as it is found more profitable to buy oxen and 
. poor place, with mean houses, and has an inconsi- sheep in a lean condition from poorer districts, and to fatten 
le market on Friday. Until 1832, it returned two them in this county, than to breed them on its rich soil. 
emers to parliament. The population amounted in 1821 The great rivers Severn and Avon are both navigable, 
D1, and in 1831 to 1896. the former to an extent of nearly two hundred miles from 
OTTON-UNDER-EDGx, a town of the county of Glou- its mouth, and the latter to Stratford from its junction with 
sr, in the hundred of Berkeley, 108 miles from London. the former. The Severn abounds with salmon, shad, and 
vell built and pleasantly situated, and has a handsome lampreys, though those delicious fish are never known to 
h, in which are several monumcnts to members of ascend the Avon. The other rivers are, the Stour, the Sal- 
serkeley family. It has a good market on Friday. warpe, the Ledden, and the Rea. This county has par- 
of the finer cloths are made here. The population taken largely of the benefit communicated by internal navi- 
jented in 1821 to 5004, and in 1831 to 5482. gation. The canals are, the Trent and Severn, the Droit- 
OORCESTER, an inland English county in the Ox- wich, the Worcester and Birmingham, the Dudley and Leo- 
bircuit, and nearly in the centre of the kingdom. It minster. The town of Stourport has risen into importance 
inded on the north by Staffordshire and Shropshire, since the extension of canals, and exhibits a large maritime 
south by Gloucestershire, and on the east by War- town in the centre of the kingdom, connecting its various 
|withhire. Its figure is very irregular; and it is remarkable productions in a focus, and distributing them where needed. 
fomaving several detached portions scattered about the — Although this county has hitherto had no railways formed 
eigbouring counties, which makes it difficult to be accu- through it, yet as one portion of it is in contact with the 
in its dimensions. It may be stated as about thirty town of Birmingham, that part has, by the vicinity, the 
it in length and twenty-four in breadth, and to be 723 means of the most rapid communication with London, Li- 
te miles or 462,720 acres in extent. verpool, and Manchester ; and projects are now on foot 
1e population of the county at the four decennial cnu- which in a few years may give facilities of speedy inter- 
itions has been as follows: in 1801, 139,331; in 1811, course with Bristol and Exeter, and may perhaps be ex- 
546 ; in 1821, 184,424; and in 1831, 211,400. Atthe tended to Plymouth. 
#ef these periods the males were 103,383 and the females © The county possesses a variety of manufactures in hard- 
)82. The number of dwelling-houses was 41,406, in- ware, carpet-making, gloves, and china. At Dudley, Stour- 
dised by 45,512 families; of whom 14,654 were chiefly bridge, and Old Swinford, about 450 males upwards of 
joyed in agriculture ; 19,040 were chiefly employed in twenty years of age are employed at the forges, who make 
manufactures, and handicraft; and 11,828 were not anvils, chains, and the heavier kinds of iron tools and ma- 
prised in either of the preceding classes. At the same chinery. At Woolverley, and some other neighbouring vil- 
eid the number of males twenty years of age was 52,796; lages, about 280 men make gun-barrels, edge-tools, and 
yccupicrs of land employing labourers were 2636; the files. At Tardebig, and the parishes near it, 540 men 
piers not employing labourers, 1260; the labourers make needles and fish-hooks. The number of nailers 
mjoyed in agriculture, 14,590; the labourers employed throughout the county is about 3000, chiefly in and near 
infianufactures, and in making manufacturing machinery, Bromsgrove, Dudley, and Swinford. At and around Kid- 
8024 ; those employed in retail trade or handicraft, as derminster, 2300 men are cmployed in making carpets, and 
lers or workmen, 12,693; those described as bankers, in preparing materials for that manufacture. At Worcester, 
tssional and other cducated men, 2085; labourers em- and in its suburbs, nearly 1000 men, and a much greater 
ed in labour not agricultural, 6544; other males under number of females, are employed in making gloves; and 
ity years, except servants, 2885; male servants twenty about fifty men, besides many females, are occupied in 
& of age, 1079; male servants under twenty years of making china, chiefly in burnishing and other delicate ope- 
ugy446 ; female servants, 8162. rations. At Pershore, some men are employed in making 
ere is a soft beauty on the face of this county, when watch-springs. 
ied from any elevation, such as the Malvern or Abber- _ The salt made at Droitwich supplies nearly one half of 
ills, which is highly gratifying. From such spots the England with that indispensable article. The duty collect- 
| of its cultivation appears to great advantage, as there ed there before the abatement of the tax amounted to more 
10 parts of any considerable extent so barren or neglect- than L.1000 per day. The water, from which the salt is 
8 to be destitute of an agreeable and profitable verdure. made by evaporation, is more highly saturated than any 
h the exception of those hills, the former of which rise to other that has been discovered. Researches in the bowels 
neight of 1440 feet, the whole county consists of gentle of the earth have shown that a river of salt water, about 
Whlations, wholly enclosed, well wooded, and intersected twenty-two inches in depth, runs about 250 feet below the 
he great rivers Severn and Avon, and their several tribu- surface. Immediately above this subterranean stream is a 
istreams. ‘The abundance of orchards of pear-trecs, and bed of gypsum 130 feet thick. When this stratum is pene- 
litscattered hop plantations, give a peculiar richness to the trated by the borer, the spring rises to the surface, and yields 
mnal scenery. Even the poorer parts of the county, a never-failing supply of water, so fully saturated that no 
een the towns of Droitwich and Bromsgrove, have of more salt can be dissolved in it. ‘The springs at Droitwich 
fbeen cultivated ; and though they do not rival in beauty hold in solution about one fourth of their weight in salt ; and 
thivale of Evesham, they are far from the aspect of sterility no other in England holds more than a ninth. The subter- 
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Worcester. raneous river runs over a bed of rock-salt, whose thickness 
“—"v——" has not yet becn ascertained. Besides the springs at Droit- 
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and 8000 taken prisoners. Most of the latter were sold as W, 


wich, other mineral springs are found at Malvern, which are 
resorted to for their healing properties, as well as for the 
pure air of the district. The combinations of the wells are 
carbonate of soda, carbonate of lime, carbonate of magncsia, 
carbonate of iron, sulphate of soda, and muriate of soda. 

The most considerable places, and their population in the 
year 1831, were the following. 


Worcester......... 18,610 Randebigissisweves: 3627 The principal entrance, after ascending some semicircular 
Daher ccesiscevs. 23,043 Malvern, Great and steps, is ornamented with columns of the composite order pe 
Kidderminster ... 20,865 Ihittlewer..+...%. S685 highly enriched, and crowned with an indented cornice and pps 
Bromsgrove...... 8,612 Droitwich .®.......2 2487 open pediment, in which are the city arms. On each side a 
Stourbridge....... 6,148 Upton on Severn.. 2343 of this principal entrance are the statues of the two kings \ che 
Evesham ......... 3,991 FOnshore eis cain: 2080 Charles, in niches ; and over it a statue of Queen Anne, ip et 
Bewdley ........ so 3,908 The county-jail and the county-hall are fine buildi pe 


The titles derived from the county are the marquisate of 
Worcester and the earldom of Beauchamp. For election 
purposes the county has been formed into two divisions, 
distinguished as the eastern and the western, each of which 
elects two members to the House of Commons. The elec- 
tion for the eastern division is held at Droitwich; and the 
other polling places are Pershore, Shipston, and Stour- 
bridge. The election for the western is held at Worces- 
ter; and the other polling places are Upton, Stourport, and 
Tenbury. The city of Worcester and the borough of 
Evesham, as formerly, return two members, and Bewdley 
one. By the reform bill, Droitwich has bcen deprived of 
one of its members, and Kidderminster and Dudley have 
been constituted boroughs, each electing onc member. 

Among the numerous seats of noblemen and gentlenicn 
in this county, the most distinguished are, Madresfield, Lord 
Beauchamp; Hagley, Lord Lyttelton; Croome Court, carl 
of Coventry; Northwick, Lord Northwick ; Hartlebury 
Castle, bishop of Worcester ; Dailsford, late Warren Hast- 
ings; Ombersley Court, marquis of Downshire; Hewell 
Grange, carl of Plymouth ; Hanbury Hall, John Phillips ; 
Overbury, James Martin ; Winterdyne House, William 
Meselay ; Westwood House, Sir Herbert Packington; and 
Whitely Court, Lord Folcy.! 

WokrcestTER city, the capital of the county of that name, 
in nearly the centre of England. It is finely situated on 
a gradual ascent from the left bank of the river Severn, 
over which is an elegant stone bridge. The river is navi- 
gable for barges far above the town; and after the winter 
rains, timber is floated down from Montgomeryshire in 
Wales. ‘The trade by the river is very considerable, as by 
that channel the foreign and colonial productions required 
by the inhabitants are supplied from Liverpool or from 
Bristol. One branch of trade, that of culinary salt from 
the brine springs of Droitwich, about six miles higher up 
the river, and connected with it by a short canal, is very 
extensive, as it supplies some of the western counties of 
England, and some parts of South Wales, with that indis- 
pensable article. 

In past time this city had some trade in making wool- 
Jen cloths and carpets ; but that business has departed, and 
now the chief manufacturing employment is the making of 
leather gloves. There is also a manufactory of porcelain, 
more remarkable for the beauty of the work than for its 
being in any extensive demand. The city was anciently 
surrounded with walls, in which were six gates, some 
traces of which are still to be seen. Worcester suffered 
much during the wars between the rival houses of York 
and Lancaster; but the most remarkable event of a his- 
torical nature was the grcat battle fought here in 1650, 
by the English army under Cromwell, and the Scotish 
army under the command of King Charles II. ‘The loss 
of the king’s troops is stated to have been 2000 men killed 


1 See Nashe’s Survey of Worcestorshize; Pitt's Agricultural Survey ; Brewer’s Worcestershire, 


slaves to the colonies in Amcrica and the West Indie. 
The destruction of the walls and gates was orde 
Cromwell after his decisive victory. It is, general 
speaking, a well-built city, and the chief Street, the Fore 
gate, is remarkably fine. The guildhall, in that Street, i 
a handsome structure, finished in 1723. Its front, swlich 
is of brick, is ornamented with stone quoins, with mould. 
ings and tablets to the windows, of the same materials, 


ngs, 
The market-house is another fine edifice. It is highly -. 


mented, and conveniently arranged for the purpose it is ip. 
tended to serve. The cathedral, whose effect is lessened by 
the close approach of some of the surrounding dwellings, is a 
noble specimen of Gothic simplicity. It was first erected 
by Ethelred, king of Mercia, in 680, when it was a convent 
of secular priests. Soon after the Norman conquest, it was 
laid in ashes by the Welsh, and was afterwards rebuilt 
with greater magnificence, though not entirely completed 
until the year 1374. The building is 894 feet in length, 
78 in breadth, and the tower is 162 feet high. On the 
south side is a chapel of curious workmanship. Both the 
church and the cloisters are arched with stone of a reddish 
colour; and in the towcr are eight good bells, the largest 
of which weighs 6600 pounds. The clegant window in 
the west front was constructed on occasion of the visit of 
George III. to this city in 1788, when, at the music meet- 
ing, the throne was placed near to it. Another window 
was built at the east end in 1792, containing some exeel- 
Icnt painting in glass. The pulpit is octagonal, and of 
stone, curiously carved in the Gothic manner, with the 
symbols of the four evangelists, and a representation of the 
New Jerusalem, as described in the book of Revelation. 
The altar-piece is of plain oak, having in the centre a paint- 
ing of the descent from the cross. The chief monumentis 
that of King John, standing in the midst of the choirs but 
the body was interred under a small stone in the eastern 
part of the church. On each side of the figure of the king 
are those of the bishops Wolstan and Oswald. On the 
south side of the altar is Prince Arthur’s sepulchral ehapel, 
a most curious piece of antique workmanship, whieh was 
repaired and beautified in 1791. It consists of five orders 
of images, viz. virgins, bishops, kings, confessors, and 
angels, ornamented with the various badges of royalty; 
and under an arched roof is the tomb, of fine marble. There 
arc also several other handsome monuments, one of Bishop 
Nough, by Roubiliac. The cloisters, where the monks for- 
merly resided, and which are now inhabited by the digni- 
tarics of the cathedral, are 125 feet by 120, and sixteen 
feet in breadth. The vaulted roof is adorned with a va 
riety of sculptures. ‘The bishop’s palace stands neat the 
cathedral, in a most commanding situation, overlooking the 
river Severn, which flows at the bottom of the gardem — 
There are nine parish churches within and two withont 
the walls. The most remarkable of them are, St Michaels, 
a very ancient specimen of ecclesiastical architecture; st 
Andrew’s, with a lofty and well-proportioned tower, built in 
the eleventh century; All-Saints, which was rebuilt in 
1742, an editice of the modern style ; St Martin’s, a hand- 
some edifice, finished in 1772, after four ycars’ labour; am 
St Nicholas, of which the intericr is neat and commodious. 
Its style of architecture, executed in stone, is very be 3 
the front being of the Doric order, with six pilasters, the 
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pr part rusticated, and the roof balustraded. The other 
ches do not deserve partieular notice. Besides these, 
eare places of worship for the Roman Catholics, the 
kers, and several other denominations of protestant 
enters. 
he country around Worcester is highly fertile, and the 
siply of every kind of provisions is abundant in the mar- 
, which are held every Wednesday, Friday, and Satnr- 
The river Severn affords an abundant supply of sal- 
_and lampreys, and other fresh-water fish. Among 
articles of cultivation, hops are the most extensive ; 
this city is the largest depot for that article after Maid- 
eand Canterbury. Coals are supplied by the Severn 
tt, cheap rate; and, under all cireumstances, few places 
better adapted for the residence of families who wish 
nite economy with eomfort. 
‘he city gives the title of marquis to the eldest son of 
duke of Beaufort. It returns two members to the 
ise of Commons; and by the late law it is divided into 
ards, and is governed by a mayor, twelve aldermen, 
thirty-five councillors, with justices of the peace ap- 
ted by the crown. ‘The population amounted in 1821 
17,849, and in 1831 to 18,610. Worcester is 111 
»s from London, fifty-five from Oxford, and twenty-two 
fim Birmingham, with excellent roads in every direetion 
ind it. 
VORCESTER, Epvwarp Somerset, Marquis or, was 
stinguished political character in the time of Charles L, 
whon he was ereated earl of Glamorgan, while heir 
arent to the marquis of Woreester. ‘This nobleman 
rished chiefly in the reign of Charles I, and scems to 
hae been a most zealous adherent to the eause of that un- 
inate monarch, on whose account it is said that he and 
father wasted an immense sum. Of this the king was 
tensible, that he granted to the earl a most extraordi- 
patent, the chief powers of whieh were, to make him 
ralissimo of thrce armies, and admiral with nomination 
is officers; to enable him to raise money by selling his 
esty’s woods, wardships, customs, and prerogatives ; and 
reate by blank patents, to be filled up at Glamorgan’s 
hsure, from the rank of marquis to that of baronet. If 
thing, says Lord Orford, could justify the delegation of 
h authority, besides his majesty having lost all autho- 
when he conferred it, it was the promise with whieh 
jking concluded, of bestowing the princess Elizabeth on 
imorgan’s son. ‘This patent was given up by the mar- 
to the House of Peers after the restoration. He died 
1667, after he had published his celebrated work en- 
sd “ A Century of the Names and Scantlings of sueh 
entions as at present I can eall to mind to have tried 
perfected, which (my former notes being lost) I have, 
he instance of a powerful friend, endeavoured now, in 
year 1655, to set these down in such a way as may 
ciently instruct me to put any of them in practice.” 
me of the inventions referred to in this work are the 
wing. A ship-destroying engine, a eoach-stopping 
tine, a balance water-work, a bucket fountain, an eb- 
z and flowing castle-clock, a tinder-box pistol, a poeket 
ler, a most admirable way to raise weights, a stupen- 
is water-work. For the last contrivance the marquis 
icured an act of parliament in 1663, for the sole bencfit 
ting from it, one tenth of it bcing appropriated to Charles 
and his suceessors. 
Various and very opposite opinions have been held with 
Hard to the title of this nobleman to be considered as a 
ichanieal genius. Lord Orford has pronouneed his 
rk an amazing pieee of folly ; and Mr Hume, speaking 
lis political eonduet, says, “ that the king judged aright 
Ithis nobleman’s charaeter, appears from his Century of 
s, or Scantling of Inventions, which is a ridiculous com- 
nd of lies, chimeras, and impossibilities, and shows what 
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might be expected from such a man.” It may be fairly 
presumed, that neither Lord Orford nor Mr Hume was 
qualified to judge of the marquis’s work, otherwise a more 
temperate or more modified opinion would have been given. 
By others, its author has been regarded as one of the great- 
est mechanical geniuses; and he is considered as the in- 
ventor of the steam-engine, which he denominates a stu- 
endous water-work. See STEAM-ENGINE. 

WORGAUM, a town of Hindustan, in the provinee of 
Aurungabad, situated twenty miles west of Poonah. 

WORK, in the manege. To work a horse, is to exereise 
him at pace, trot, or gallop, and ride him at the manege. 
To work a horse upon volts, or head and haunches in or 
between two heels, is to passage him, or make him go side- 
ways upon parallel lines. 

To Work, in sea-language, is to direct the movements 
of a ship, by adapting the gails to the foree and direction of 
the wind. 

WORK-HOUSE, a plaee where indigent, vagrant, and 
idle people are set to work, and supplied with food and cloth- 
ing. Work-housesare of two kinds, or at least are employed 
for two different purposes. Some are used as prisons for va- 
grants or sturdy beggars, who are there eonfined and com- 
pelled to labour for the benefit of the society which main- 
tains them; whilst others, sometimes called poor-houses, are 
charitable asylums for sueh indigent persons as through age 
or infirmity are unable to support themselves by their own 
labour. See Poor-Laws. 

WORKINGTON, a market-town of the county of Cum- 
berland, in the ward of Allerdale, 311 miles from London. 
It stands on the sea-shore, where the rivers Derwent and 
Cocker enter the oeean. The coal-mines near it are the 
chief souree of the trade, as they supply annual loading to 
hundreds of ships. There are also a considerable salmon fish- 
ery, and some works for refining salt. The population of the 
town amounted in 1821 to 6439, and in 1831 to 6415; but 
the parish contains ether four townships, and the colleetive 
number of inhabitants at the census of 1831 was 7196. 

WORKSOP, a market-town in the county of Netting- 
ham and hundred of Bassetlaw, 143 miles from London. It 
stands in a pleasant valley near the source of the river Ry- 
ton. Here was formerly an Angustinian monastery, the 
ehapel of which, in the eathedral form, is used as the pa- 
rish church. Adjoining to the town there was formerly a 
magnificent seat belonging to the duke of Norfolk. There 
is a market on Wednesday. The population amounted in 
1821 to 4567, and in 1831 to 5566. 

WORM, O ar, or Olaus Wormius, a learned Danish 
physician, was born on the 13th of May 1588, at Arhusen 
in Jutland. After beginning his studies at home, he resided 
in several foreign universities, and travelled to various parts 
of Europe for improvement. After having taken the de- 
gree of M.D. at Basel, he returned to his native eountry 
in 1613, and was made professor of polite literature in the 
university of Copenhagen. In 1615, he was translated 
to the chair of the Greek professor; and in 1624 to the 
professorship of physic, which he held till his death. These 
oecupations did not hinder him from practising in his pro- 
fession, and from being the fashionable physician: the king 
and court of Denmark always employed him ; and Christian 
IV., as a recompense for his services, eonferred on hima 
canonry of Lund. He published some pieces on subjeets 
relating to his profession ; several works in defence of Aris- 
totle’s philosophy ; and several concerning the antiquities 
of Denmark and Norway ; for which latter he is prineipally 
regarded, as they are very learned, and contain many euri- 
ous particulars. He died on the 7th of September 1654. 

Worm, in Gunnery, a screw of iron, to be fixed on the 
end of a rammer, to pull out the wad of a firelock, carabine, 
or pistol, being the same with the wad hook, only the one 
is more proper for small arms, and the other for cannon. 
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Worm, in Chemistry, is a long winding pipe, placed ina 
tub of water, to cool and condense the vapours in the dis- 
tillation of spirits. 

WORMS, an ancient city of Germany, now in the prin- 
cipality of Hesse-Darmstadt and province of the Rhine, 
and the capital of the bailiwick of its own name. It stands 
on the Rhine, where the Eisbach falls into that river. 
It is surrounded with ancient and untenable fortifications, 
and is much reduced from the condition it once exhibited 
when it was an imperial city. It contains two Catholic, two 
Lutheran, and one reformed church, 910 houses, and 8100 
inhabitants. It has some trade by the river and at its fairs, 
but chiefly in the products of the district. It is more remark- 
able for its antiquities and the historical recollections which 
it recalls. It was the seat of frequent diets of the empire. 
Long. 8. 15. 7. E. Lat. 49. 37. 49, N. 

WORONESH, one of the governments or stadtholderates 
into which the Russian empire in Europe is divided. It 
takes the name from its capital city, and extends in north 
latitude from 48° 37’ to 52° 53/, and in east longitude from 
38° 35’ to 14° 17’. It is bounded on the north by Tambow, 
on the north-east by Saratow, on the east and south-east by 
the country of the Don Cossacks, on the south-west by Jeka- 
terinoslaw, and on the west by Slobodsk- Ukraine and Kursk. 
It comprehends the vast space, including the circle of 
Nowochopersk recently added to it, of 34,034 square miles, 
in which are sixteen cities and towns, 769 parishes with 
each its church, and numerous villages and hamlets. The 
inhabitants are 1,445,900, mostly of the race of the indige- 
nous Russians, but having many Cossacks and some Gipsys 
mingled with them. There are also several newly-planted 
people, called colonists, of various races. With the excep- 
tion of some Germans who have settled there, and kee 
separate, they all adhere to the Greek church. The nobles 
are less numerous than in some of the other governments, 
but more than one third of the whole inhabitants are their 
slaves. 

The climate is temperate, as may be presumed from the 
latitude. The rivers seldom freeze till the end of Decem- 
ber, and are open again in March. It is a healthy district, 
the people attain a great age, the cattle are large and strong, 
and the vegetable productions of the milder climates make 
their appearance in the southern parts. The grain chiefly 
cultivated is rye, some little wheat, barley, oats, buck-wheat, 
and, in the south, maize. Though the soil is fertile, from 
careless husbandry the product of corn rarely exceeds the 
consumption ; but, on the other hand, the crops of flax and 
hemp supply considerable materials for commerce. Some 
wood for fuel likewise occasions a little trade by the rivers. 
The principal manufacture is coarse cloth from the wool of 
the province, which is chiefly used for the clothing of the 
troops. Some linen is also made; and there are several tan- 
neries, distilleries, and breweries. 

The city of Woronesh is the capital of the province, as 
well as of the circle of its name. It stands on a rising 
ground near that part of the river Don into which the river 
Woronesh falls. It is without fortifications, contains the 
palace of the governor and of the bishop, eighteen churches 
all built of stone, an ecclesiastical seminary, two monas- 
teries, 3000 houses, and 20,300 inhabitants, who carry 
on some trade with Siberia and Orenburg. Here Peter 
the Great founded a dock-yard for building vessels, but 
it has since been removed to Towrow. It is 790 miles 
from St Petersburg. Long. 40. 48. 30. E. Lat. 51. 40. 
30. N. 

WORSHIP or Gop (eultus Dei) amounts to the same 
with what we otherwise call religion. See RELIGION and 
THEOLOGY. 

WORSTEAD, an ancient market-town in the county of 
Norfolk and hundred of Tunstead, only remarkable from 
having given its name to a kind of woollen thread. It hasa 


p returned home, was knighted by his majesty, and sent am- 
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small market on Saturday. The 
1821 to 706, and in 183] to 830. 

WORT, the infusion of malt, 
See Brewine. 

WORTHING, a town of the county of Sus 
nine miles from London, in the hundred of Brightford and 
rape of Bramber. It is in the parish of Broadwater, on the 
sea-shore, and within the last thirty years has been fre. 
quented for the purpose of sea-bathing. From a hamlet 
with a few fishing cottages, it has thus increased to an ele. 
gant and well-built town, containing churches and chapels 
a market-house, and splendid hotels. The climate is mild, 
being defended from the north and east winds by the South. 
Down Hills. The population amounted in 182] to 3725 
and in 1831 to 4576. 

WOTTON, Sir Henry, an eniinent writer, was the son 
of Thomas Wotton, Esq., and was born on the 30th of March 
1568. He studied for some time at New College, Oxford, 
whence he removed to Queen’s College, where he made a 
great progress in logic and philosophy ; and wrote a tragedy 
for the use of that college, called Tancredo. Accordin 
to Walton, he proceeded A.M. After leaving the university, 
he travelled into France, Germany, and Italy; and having 
spent about nine years abroad, he returned to England, and 
became secretary to Robert earl of Essex, with whom he 
continued till that earl was apprehended for high treason, 
He then retired to Florence, where he became known to the 
grand duke of Tuscany, who sent him privately with letters 
to James VI. king of Scotland, under the name of Octavio 
Baldi, to inform that king of a design against his life. Some 
months after he went back to Florence; but King James 
coming to the possession of the crown of England, Wotton 
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bassador to the republic of Venice, and afterwards was 
employed in many other embassies to that and other courts; 
but the only reward he obtained for these services was his 
having the provostship of Eton College conferred upon 
him in the year 1623. He was ordained deacon, as the 
office could not be regularly held by a layman. He died 
in December 1639. After his decease, some of his ma- 
nuscripts and printed tracts were published together in 
a volume, entitled Feliguie Wottoniane ; but he was the 
author of various works which are not included in this 
collection. His life by Isaac Walton is well known to the 
learned. 

Worton, William, a learned divine and writer, was the 
son of Henry Wotton, B. D., rector of Wrentham in Suflolk, 
where he was born on the 13th of August 1666. He was 
educated by his father, a gentleman well skilled in the 
learned languages, under whom he made such amazing 
proficiency, that at five years of age it is said he could ren- 
der several chapters of the gospels out of Latin and Greek, 
and many psalms in Hebrew, into his mother tongue 
When he was very young he remembered the whole of 
almost every discourse he had heard, and often surprised a 
preacher by repeating his sermon to him. He was adimit- 
ted into Catharine Hall in Cambridge some months before 
he was ten years old; when the progress he made in leam- 
ing in that university engaged Dr Duport, then master of 
Magdalen College, and dean of Peterborough, to write an 
elegant copy of Latin verses in his praise. In 1679 he 
took the degree of A. B. when he was but twelve years and 
five months old; and the winter following he was invited to 
London by Dr Burnet, then preacher at the Rolls, who in- 
troduced him to most of the learned men in that city, am 
particularly to Dr Lloyd, bishop of St Asaph, to whom he 
recommended himself by repeating to him one of his set 
mons, as Dr Burnet had engaged he should. In 1691 he 
commenced B.D. The same year Bishop Lloyd gave him 
the sinecure of Llandrillo, in Denbighshire. He was after- 
wards made chaplain to the earl of Nottingham, then secte= 


W RE 


f state, who presented him to the rectory of Middle- 
yxeynes, in Bucks, and to whom he dedicated his 
Jections upon Ancient and Modern Learning.” Lond. 
In 1705, Bishop Burnet gave him a prebend 
church of Salisbury ; and in 1707, Archbishop Teni- 
nferred upon him the degree of D. D. In 1714, the 


is treated with great kindness and humanity by the 
amen of that country. He then wrote the “ Memoirs 
t Cathedral Churches of St David’s and Llandaff,” and 
Miscellancous Discourses relating to the Traditions 
Usages of the Scribes and Pharisees ;” which were 
ards printed. He died on the 13th of February 
Dr Wotton was remarkable for his humanity and 
i@wliness of temper; the narrowness of a party spirit ne- 
oke in upon any of his friendships ; and his time and 


Ontiogupon Ancient and Modern Learning ; 3. A Discourse 
ens cogprning the Languages of Babel; 4. Advice to a Young 
Stdent, with a Method of Study for the first four Years ; 
an@ther learned pieces. 4 
' WOUNDS, in Surgery. See Surcery. © 

OW, a fortificd town of Hindustan, province of Guje- 
f istrict of Neyer, of which it may be considered as the 
nl. It is the residence of 1000 Rajpoot families. 
7). 23. E. Lat. 24. 11. N. 

OW AMIA, a town of Hindustan, province of Gujerat, 
le eastern shore of the Runn, where there is a ferry 
elfowjionveying travellers to the district of Cutch. Long. 
707. EH. Lat. 22. 50. N. 

IREATH, in Heraldry, a roll of fine linen or silk (like 
thatpf a Turkish turban), consisting of the colours borne 
Vin fe escutcheon, placed in an achievement between the 
t and the crcst, and immediately supporting the crest. 
REN, Sir CurisTopHeER, one of the most learned, 
tific, and eminent architects of his age, was the son of 
hristopher Wren, dean of Windsor, and was born on 
(0th of October 1632. He studied at Wadham College, 
irl; 1 Ord; where he took the degree of A. M. in 1653, and 
chosen fellow of All Souls College. When very young 


hosel wi 
iscovd haiscovered a surprising genius for the mathematics; in 
h sciq w 


h science he made great advances before he was six- 
te@iyears old. In 1657, he was made professor of astro- 
y at Gresham College, London ; but he resigned this 
1 in 1660, on his being chosen to the Savilian pro- 
ship of astronomy in Oxford. He was next year 
‘@ied LL. D., and in 1663 was elected fellow of the Royal 
He was one of the commissioners for the repara- 
f St Paul’s ; and in 1665 travelled into France to exa- 
the most beautiful edifices there, when lie made many 
us observations. At his return to England, he drew 

lc plan for rebuilding the city of London after the 
@ This plan he presented to parliament ; and upon the 
ase of Sir John Denham in 1668, was made surveyor- 
ral of his majesty’s works. From that time he had the 
ifition of a great numbcr of public edifices, by which he 
actiired the highest reputation. He built the magnificent 
thé@tre at Oxford, St Paul’s Cathedral, the churches of St 
en Walbrook and St Mary-le-Bow; the Monument, 
modern part of the palace of Hampton Court, Chelsea 
gc, one of the wings of Greenwich Hospital, and many 
tr beautiful edifices. He was president of the Royal 
disty, one of the commissioners of Chelsea College, and 
ib member of parliament, first for Plymouth in Devon- 
slit, and then for Melcombe Regis in the same county. 
718 he was removed from his place of surveyor-gene- 
‘a We died on the 21st of February 1723, in the ninety- 
tyear of his age, and was interred in the vault under 
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by many curious inventions and discoveries in natural phi- 
losophy ; and, among many others, contrived an instrument 
for measuring the quantity of rain that falls on any space of 
land for a year. He devised various methods of rendering 
astronomical observations more accurate and easy; and was 
the first author of the anatomical experiment of injecting 
liquors into the veins of animals, &c. He translated into 
Latin Mr Oughtred’s Horologiographia Geometrica ; and 
wrote a Survey of the Cathedral Church of Salisbury, and 
other picces. After his death his posthumous Works and 
draughts were published by his son. 

WRESTLING, a kind of combat or engagement be- 
twcen two persons unarmed, body to body, to prove their 
strength and dexterity, and try which can throw his oppo- 
nent to the ground. Wrestling is an exercise of very great 
antiquity and fame. It was in use in the heroic age ; wit- 
ness Hercules, who wrestled with Anteus. It continued a 
long time in the highest repute, and had considerable re- 
wards and honours assigned to it at the Olympic games. 
It was the custom for the athlete to anoint their bodies 
with oil, to give the less hold to their antagonists. 

WREXHAM, a market-town of the county of Denbigh, 
in North Wales, in the hundred of the same name, 188 
milcs from London and ten from Chester. It is finely si- 
tuated on a rising ground, and has a church, in elegance 
and beauty surpassing many of the cathedrals of the king- 
dom, and richly adorned with images and curious carved 
work, and many handsome monuments. It has a neat 
town-hall, and a well-endowed free-school. What little 
tradc there is consists in making flannels, but in the vici- 
nity are considerable iron-works. It is a borough, and, con- 
jointly with Denbigh, Holt, and Ruthin, returns one member 
to thc House of Commons. There are markets on Mon- 
day and Thursday. The town consists of two parts, called 
Wrexham Abbot and Wrexham Regis, whose population 
amounted in 1821 to 4795, and in 1831 to 5484, 

WRINGTON, a market-town of the county of Somer- 
set, in the hundred of Brent and Wrington, 125 miles from 
London. It is chiefly noted as the birth-place of that great 
philosopher John Locke. It has a small market on Tues- 
day. ‘The population amounted in 1821 to 1349, and in 
1831 to 1540. 

WRIT, in Law, signifies, in general, the king’s precept 
in writing under seal, issuing out of some court, directed to 
the sheriff or other officer, and commanding something to 
be done in relation to a suit or action, or giving commission 
to have the same done. And, according to Fitzherbert, a 
writ is said to be a formal lettcr of the king in parchment, 
sealed with his seal, and directed to some judge, officer, or 
minister, &c. at the suit of a subject, for the cause briefly 
expressed, which is to be determined in the proper court 
according to law. 

Writs, in civil actions, are either original or judicial. 
Original are such as are issued out of the court of chancery 
for the summoning of a defendant to appear, and are granted 
before the suit is commenced, in order to begin the same ; 
and judicial writs issuc out of the court where the original 
is returned, after the suit is begun. 

WRITING, the art or act of signifying and conveying 
our ideas to others, by letters or characters visible to the 
eye. 

"The most ancient remains of writing which have been 
transmitted to us are upon hard substances, such as stones 
and metals, which were used by the ancients for edicts and 
matters of public notoriety. The decalogue was written on 
two tables of stone; but this practice was not peculiar to the 
Jews, for it was used by most of the eastern nations, as well 
as by the Greeks and Romans ; and therefore the ridicule 
which Voltaire attempts to cast upon that part of the book 
of Genesis, where the people are commanded to write the 
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Wadwan law on stones, is absurd ; for what is there said byno means ©WURTEMBERG, a kingdom in the interioy 
i implies that other materials might not be used on common many, formed, within the last few years, out of 
Wurda. occasions. The laws penal, civil, and ceremonial, among duchy of the same name, with the addition of sev 
~~" the Greeks, were engraven on tables of brass, which were _ territories progressively combined with it, in th 
called cyrbes. the last two sovereigns, by an accommodating pol 
We find that wood was also used for writing on in dif- sedulous regard to their own interest during the 
ferent countries. ‘The Chinesc, before the invention of pa- and conclusion of the French revolution. By an 
per, wrote or engraved with an iron tool upon thin boards made with France in 1796, all the territories on 
or on bamboo. Pliny says that table-books of wood were bank of the Rhine were ceded to that power ; but ] 
in use before the time of Homer. These table-books were opportune peace of Luneville in 1801, and a separate 
called by the Romans pugillares. ‘The wood was cut into which followed as a consequence of it, Wurtemb 
thin slices, and finely plained and polished. The writing raised to the dignity of a grand duchy, and obtaine 
was at first upon the bare wood, with an iron instrument districts which had either been portions of smal] 
called a style. In latter times these tables were usually dent states or ecclesiastical dominions. Among th 
waxed over, and written upon with that instrument. The the cities of Heilbron, Gmiind, Hall, Rothweil, and 
matter written upon the tables which were thus waxed over others, with the districts around them. The whole C 
was easily effaced, and by smoothing the wax new matter acquisitions cxtended over 633 square miles, and cont 
might be substituted in the place of what had been written 115,000 inhabitants. In December 1805, in cons 
before. The Greeks and Romans continued the use of of the part taken in the war between France and 
waxed table-books long after the use of papyrus, leaves, and the kingly dignity was assumed, and the possessio 
skins became common, because they were so convenient veral other portions was guaranteed by the former 
for correcting extemporary compositions. These acquisitions comprehended several districts 
Table-books of ivory arc still used for memorandums, but Danube, whose inhabitants were estimated to be 15s 
they are commonly written upon with black-lead pencils. In 1806, when the confederation of the Rhine was 
The practice of writing on table-hooks covered with wax Wiirtemberg joined it, and stipulated to contribute 
was not entirely laid aside till the commencement of the support 12,000 men; in consequence of which, « 
fourteenth century. siderable additions to its territory were made. Sey 
The bark of trees was also used for writing by the an- changes of dominion took place with Baden and 
cients, and is so still in several parts of Asia. ‘The same but rather for the sake of rendering the limits more 
thing may be said of the leaves of trees. It is needless to than to increase possessions. The part taken by V 
observe the use of parchment and vellum, papyrus and berg in the wars declared by France against Prus 
paper, for writing ; it is too well known. The method of 1806, and against Austria in 1809, led to a further 
fabricating these substances has been aiready described as tation; and by choosing the precise moment for d 
they occurred in the order of the alphabet. the cause of Bonaparte in 1813, the king was enabl 
It is obvious, that when men wrote, or rather engraved, the subsequent congress of Vienna, to obtain the sa 
on hard substances, instruments of metal were necessary, of all the great European powers to the title which 
such as the chisel and the stylus ; but the latter was chiefly assumed, and to the territory which had been acquir 
used for writing upon boards, waxed tablets, or on bark. kingdom of Wiirtemberg was thus fixed in the com 
When the ancients wrote on softer materials than wood described in the following pages. 
or metal, other instruments were used for writing with, of | The whole is nearly enclosed between Baden and 
which reeds and canes seem to have been the first. Reeds ria; the former bounding it on the western and nor 
and canes arc still used as instruments for writing with by sides, and the latter on the eastern and southern, e 
the Tartars, the Indians, the Persians, the Turks, and the that on one part of its southern frontier the Lake of 
Greeks. Pencils made of hair are used by the Chinese for stance separates it from Switzerland. It is of an i 
their writing : they first liquefy their ink, and dip their pen- form, extending from 47° 35’ to 49° 35’ north latitu 
cils into it. Hair-pencils have likewise bcen used for writ- a very small portion of its northern boundary it ¢ 
ing in Europe. Large capital letters were made with them contact with the grand duchy of Hesse-Darmstadt. 
from the time of the Roman emperors till the sixteenth whole extent is 7573 square miles, or 4,846,720 
century. After the invention of printing they were drawn _ statute acres. 
by the illuminators. Quills of geese, swans, peacocks, The ancient divisions of the duchy of Wirtemberg 
crows, and other birds, have been used in these western various, according to their position and feudal claim 
parts for writing with, but how long is not easy to ascer- the additional territories that had been recently acq 
tain. Isidorus Hispalensis, or Isidore of Seville, who lived were in very irregular and unequal allotments. Of k 
about the middle of the seventh eentury, describes a pen new division has taken place into circles, which are again 
made ofa quill as used in his time. See Bisuiocrapuy, divided into Oberamts or bailiwicks. Besides these ei 
Higerocriypuics, and LANGUAGES. the capital, the city of Stuttgart, forms by itself a separal 
WUDWAN, a town of Hindustan, province of Gujerat, division, though its inhabitants are included in the popula 
district of Chalawara. It is of considerable extent and po- tion returns of the Neckar circle. 


pulation, and possesses a fort of considerable strength, al- The circles, with their extent and population, are, 
most new. It belongs to a rajpoot family noted for their Exveaema Population 
skill and bravery in predatory wars. In 1805 it was be- Statute Acres. in 1834 
sieged for two months without success by the Guicowar’s Circle of the Neckar......... 904,320.........4eemee 
army. It carries on, by means of caravans, an extensive Circle of the Jaxt.......+0.0.1,318,400....066-349,119 
trade with the Gulf of Cambay. These caravans require an Circle of the Black Forest 1.204.480 414,489 
escort of twenty to thirty matchlock-men, to guard against (Schwarzwald)........ i 
the freebooters that infest the country. Circle of the Danube....... 1,468, 160......++-362,999 
WURDA, a river of Hindustan, province of Berar. It Sinai — 
has its source in the Injardy Hills, two miles north of the 4,895,360 1,569,714 
Barooly Pass, in the province of Berar, whence it flows in By a subsequent enumeration taken at the end of the | 
a south-east direction, and after a course of about 200 year 1835, the result, no account of each circle bemg j and 
miles falls into the Godavery. given, appears to shew that the males of the kingdom were f ; 
pb Xx 


9, and the females 825,180, making thus 1,611,799. 
increase of the population seems still to be progres- 
iveyp may probably at this time (1841) exceed 1,750,000 


5 ers 1s found in 130 cities (having or formerly 
ad walls), 128 market-towns, 1115 parishes, 558 
s, 2591 farms, and 269 castles or seats of the nobi- 
he increase of population, calculated by the excess 
s over deaths, has been about 10,000 on an average 
ral years. 
TR inhabitants are partly of Swabian and partly of Fran- 
| origin, and retain the peculiar pronunciation of the 
agrom which they are descended. There are likewise 
ettlements of the Waldenses. The Swabians make 
many words very different from the other German 
and adopt many variations in the idioms not known 
semere. These may be observed to alter at every ten 
lve miles in travelling through the country. 
} prevailing religion in old Wurtemberg was the Lu- 
for which it suffered most severely during the thirty 
war. No toleration was granted to any other sect 
to the Waldenses, and they were confined within 
s@bed limits, and even in those spots were under some 
egulations, and excluded from the rights of citizen- 
Since 1806, the three religious parties have enjoyed 
e excrcise of their modes of worship, and a partici- 
in all civic rights, with eligibility to all public offices. 
@juthcrans and Calvinists, now united, ere distinguished 
name of the Evangelical Church. Their number 
33 was 1,087,413, and that of the Romish church 
5. There are many sectaries, such as Separatists, 
ts, Hernhutters, and others, who are neither favoured 
ersccuted by the government. Through the whole 
testant Wiurtemberg there is a great number of per- 
istinguished by the appellation of Pietists, who hold 
private mectings for devotion, but do not in other re- 
separate from their churches. The Lutheran church 
er the direction of six superintendents, whose dioceses 
ided into fifty deaconries, and supplied with 818 pas- 
The Catholics are governed by a vicar general, who 
agsted by a council consisting of clerical and lay mem- 
the priests under them are about 640. The Lu- 
clergy are in general better supported, and taken 
somewhat higher class of people than in most of the 
parts of protestant Germany. The Jews, who have 
dished themselves chiefly in the new provinces of Wiir- 
rg, amount to about 10,766 persons. 
parts of Germany have exhibited more or better 
ens of knowledge and talent than have been produced 
he institutions for education in Wiirtemberg. The 
has, for its population, more means for acquiring learn- 
The endowed classical schools are fifty-five, from 
the theological pupils are transferred to the univer- 
Tiibingen, where thcy are maintained from the funds 
Hinstitution. In these establishments the pupils are 
pnfined to mere professional pursuits, but have their 
@ion directed to general knowledge. The university 
; Jbingen has long becn considered one of the best in 
any. There are, besides, the gymnasium at Stutt- 
nd seminaries for the protestant clergy at Maulbroun, 
Mnthal, Ulm, Heilbron, and Ochriengen; and for Ca- 
fs at Rothenburg, Rothweil, and Ellwang. Schools for 
isfiicting the poorer classes of the people are amply pro- 
| in every part of the kingdom, so that the knowledge 
di g, pf ding, writing, and arithmetic is almost universal. No 
is (Willie is without its school, and scarcely a market-town 
itt a classical instructor. 
kingdom may be considered as hilly, if not moun- 
On the eastern part is the group of the Swabian 
SHand on the western the Black Forest, a continuation 
+ Swiss Alps. The highest points of these two groups 
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of elevations are from 2500 to 2800 fect. 
not so lofty as the western ranges of hills, but they are more 
bleak, raw, and unhealthy. There are no plains, but some 
extensive and beautiful valleys, highly fruitful, of which that 
of the Neckar with its branches, and that of the Danube 
from Tutlingen to Ulm, are the most celebrated. The va- 
rious smaller valleys, running between the hills, and ter- 
minating on the banks of the several rivers, present rich and 
beautiful prospects. The woods are extensive, and contain 
almost every kind of forest-tree ; but the absence of hedge- 
rows is a great drawback to the beauty of the country in 
most parts of the kingdom. ‘The scenery is much indebted 
to the rivers and the several tributary streams which run 
through all the valleys. The Neckar rises in the southern 
extremity of Wiirtemberg, and, with many windings, leaves 
the kingdom on its northern frontier, in its course to join 
the Rhine. It collects the waters of the Kocker, the Jaxt, 
the Rems, the Ens, the Erms, and the Zaber. ‘The Danube 
rises in this kingdom, from the mountains of the Black Fo- 
rest, and leaves it at Ulm, on the frontiers of Bavaria. It 
is increased by the several streams of the Iller and the 
Brentz. ‘The Tauber, in the north, is one of those streams 
which contribute to the waters of the Maine. The Schussen 
and the Argen are two small rivers that empty themselves 
into the Lake of Constance. That lake borders a small 
part of the kingdom. The Feder Lake, about three miles 
in length and breadth, and those of Laufen and Pfaffen, 
which are smaller, lie within its boundaries. 

The land of Wiirtemberg has been recently classed thus : 
meadows 640,000, arable 1,620,000, woods and forests 
1,520,000, and vineyards 61,000 acres; the remainder is 
either waste or occupied by the lakes, rivers, cities, and 
towns. In no part of Germany is so much attention di- 
rected to agriculture as in this kingdom, and in no part of 
it are the practices so generally good. The cultivation of 
green crops is much diffused. Turnips, but morc especially 
mangel wurzel, are grown to clear the land from weeds, and 
to a great extent have superseded the former mode of fal- 
lowing. Potatoes are very extensively cultivated, and not 
only form the chief food of the working classes, but are used 
for the purpose of making brandy, as well as feeding cattle. 
The rape and poppy plants are grown for making oil ; and 
that which is expressed from the latter is found to be equal, 
if not superior, for the use of the table, to the oil of olives. 
Hemp and fiax are raised in abundance, the former chiefly 
in the middle provinces, and the latter most extensively in 
the district of the Black Forest. The harvests of corn are 
tolerably productive of whcat, rye, oats, and, in some of the 
warmer districts, of maize. The supply of grain is estimat- 
ed for the whole kingdom at about 23,000,000 bushels ; of 
which, as potatoes are extensively used for food, some is 
every year sent to supply the wants of the neighbouring 
states. The woods afford more fuel and building materials 
than are demanded for domestic consumption; and the sur- 
plus, by means of the rivers, is conveyed to the countries 
lower down the several streams. The vineyards produce 
abundance of wine, and, though generally not of a good 
quality, and much of it very bad, its culture is found very 
beneficial. The best wines usually comprehended in the 
general class of Neckar wine are those made on the hills 
near the old castle of Wirtemberg, at Uhlbach, Fehlbach, 
Upper and Lower Turkheim, Lichtenberg, Rosswag, Maul- 
broun, and Tauberthal. The most productive vineyards are 
those on the western borders of the eastern Alps, where a 
single acre has been known to yield more than 2000 gal- 
lons ; but it more resembles vinegar than wine. It is ge- 
nerally remarked that the Neckar wines have much dete- 
riorated of late years ; which is attributed to negligence in 
the choice of the most proper plants, and to attention being 
principally paid to such as yield much, rather than to such 
as yield the best wine. The wine made in the year 1811, 
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Wiirtem- as was the case on the banks of the Rhine, and in most parts 
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of Germany, was of an unusually good quality; and such 
of it as now remains sells for 300 florins the emir,-while 
the wines of later years are not worth more than 139 florins. 
The annual value of the wines made in the kingdom ou an 
average is L.400,000 sterling. 

The cattle in Wiirtemberg have been carefully attended 
to, and the cows especially are of a very good description, 
which is attributed to the care in improving the breed, and 
to their being generally stall-fed, or soiled with green food. 
The butter is excellent, and in many districts good cheese 
is made, but the last less extensively than with due pains 
it might be. ‘The sheep have been much improved by con- 
stant crossings between the old races of the country and 
those of the Rousillon and Merino breeds, and now the 
greater part of the flocks are of the fine-woolled kind. The 
breed of horses was at one time much improved by the in- 
troduction of Holstein and English stallions. Of late years 
they have been retrograding, but the government has now 
been induced to take steps, by introducing studs of the best 
horses, for improving them again. The number of cattle 
in the year 1820 was thus enumerated: horses 80,570, 
cows 599,490, sheep 488,940, swine 114,200, goats 16,620, 
asses 1008. There is however good reason to conclude, 
from what is known of the prosperous state of the country, 
that the increase in the live-stock has kept advancing in a 
degree similar to that of the human beings. 

The fisheries are very productive both in the lakes and 
the rivers. The Lake of Constance affords abundance 
of salmon trout, perch, carp, and barbel ; the other lakes 
and the rivers yield trout, eels, barbel, pike, and several 
other kinds of fish ; and in the Feder Lake the shad is found 
of a very large size. 

The only mines that are extensively worked are those of 
iron, at Neuhausen, Fluorn, Neuenberg, Aalen, and Was- 
seralfingen. The ore from these mines is prepared both by 
smelting and the hammer, and supplies the manufacturers 
of Fredicksthal, Christophsthal, Ludwigsthal, Harras, and 
Heidenheim, with minerals for their cutlery and ironmong- 
ery. There are saline springs at Hall, Sultz, Offenau, and 
Weisbach, from whence are annually made about 8000 tons 
of culinary salt ; and a new spring, lately opened at Koch- 
endorf, promises to afford a more copious supply, so as to 
dispense with the quantity of that commodity now purchas- 
ed from the kingdom of Bavaria. 

Since the conclusion of war, some valuable mineral 
springs, before unknown or neglected, have been used for 
medicinal purposes; and accommodations have been provided 
in a style of elegance and convenience which attracts to them 
a great number of visitors in the summer months, when the 
power of the waters is deemed most efficacious. The prin- 
cipal of these are at Kannstadt, on the right bank of the 
Neckar, a few miles from Stuttgart. There are more than 
thirty springs in and about the town. ‘The waters are cold ; 
they contain Glauber, Epsom, and common salts, mixed with 
a small portion of iron, and are found of great efficacy in 
curing disorders of the digestive powers. At Wildbad 
in the Black Forest, nearer to the capital of Baden than 
to the capital of Wiirtemberg, the springs are hot, vary- 
ing from the temperature of 65° to 100° of Fahrenheit. 
The water is colourless, and has neither taste nor smell, 
but it gives out much carbonic acid gas. Few ingredients 
of a medicinal nature have been detected in it; but the 
use of the baths has been found by experience highly 
salutary in gouty and rheumatic complaints, and the tem- 
perature being nearly the same as that of the human blood, 
the use of them is highly pleasant to the feelings. The 
baths are hollows scooped out from the granite rock, 
some large enough to hold many persons at once, who, 
however, when bathing in company, have bathing gowns 
provided for them. ‘The supply of water is so copicus 


that it is constantly flowing, and never allowed to stagnate Wi 
in the baths. Rippoldsau is also in the Black Forest, and 1 
on the confines of Baden, to which duchy it formerly be- 
longed. The accommodations are tolerably settled, ang 
gradually improving, but scarcely yet adapted for more than 
150 or 200 visitors. The water is alkali-saline, js pleasant 
to take as a common drink, and is as effervescent as the cele. 
brated water of the Selzer well. 

The chief manufactory of Wiirtemberg is that of linen, 
The inhabitants of the eastern Alps and of the Black Fo. 
rest are employed in this branch of industry. In those di. 
tricts almost every female is occupied during the winter in 
spinning, and every peasant is a weaver. Both fine and 
coarse linen is produced, and also diaper and sail-cloth, 
In Miinsengen there is a manufactory for damask table. 
linen, which produces most excellent goods. In some parts 
of the kingdom the females find employment in making a 
coarse kind of bone-lace. The cloth-nianufactures are in. 
considerable, and seem to be far from flourishing ; and 
much of the wool clipped within the kingdom is either ex. 
ported in the raw state, or, after being spun, to the neigh. 
bouring countries. Cotton spinning and weaving have been 
introduced at several places, but those establishments are 
in a languishing state. Leather, glass, paper, snuff, beer, 
hardware, cutlery, with oil, pitch, tar, and potash, are all 
made in different parts of the kingdom. The breweries, 
and especially the distilleries, are numerous. In the large 
village of Mossingen there are no less than 280 stills for 
making brandy and whiskey. This is the country for mak- 
ing wooden clocks ; and those works produced in Wirtem- 
berg, or from natives of it who have transferred their la- 
bour to other countries, are to be seen in almost every part 
of Europe. 

The chief commerce of Wiirtemberg consists in the ex- 
change of its commodities with the adjoining states. It 
sells to them 18,000 oxen, 12,000 cows, 75,000 sheep and 
lambs, and 550,000 Ibs. of wool, more than it buys. The 
usual export of corn beyond the import is 80,000 quarters. 
The corn exported chiefly consists of rye, most of which is 
sent to Switzerland from the Wirtemberg ports of Frede- 
rickshaven and Morsburg, on the Lake of Constance. The 
other sales include linens, leather, snuff, pitch, tar, potash, 
oil, and wood, and wooden toys of various descriptions. 
The imports are silk, cotton, wool, East and West India 
productions, flax, hemp, hides, and salt. The balance of 
payments is usually in favour of Wiirtemberg. 

The government of Wiirtemberg is at present an here- 
ditary limited monarchy. The Ring is the sole sovereign, 
and acts without control by his ministers, in every execu- 
tive department. He appoints to all offices, makes war and 
peace, commands the forces, distributes rewards, confers 
dignities and lionours, executes justice, and dispenses par- 
dons. Under the ancient dukes, within the original ter 
ritories of Wurtemberg there existed a feudal constitution. 
The states, consisting of fourteen prelates and seventy-one 
deputies from the cities, exercised some legislative autho- 
rity ; but on the assumption of the kingly dignity, and the 
addition of the acquired provinces in 1806, the monarch as- 
sumed unlimited power, until the termination of the war, 
and the end of the congress of Vienna, when a new con- 
stitution was promulgated. ‘Two legislative chambers wett 
instituted. ‘Ihe upper was composed of the mediatized 
princes, the high nobility, and the prelates of the Protes- 
tant and Catholic churches; the lower consisted of the 
deputies from the cities of Stuttgart, Tiibingen, Ludwigs 
burg, Ellwang, Ulm, Heilbron, and Reutlingen, from the 
learned institutions, and from the several bailiwicks. The 
privileges of the nobles were thought by themselves t0 pe 
invaded, and they did not concur in this constitution. Dil- 
ficulties arose in reducing to practice the project, and how 
far it may be realized, or how it may eventually work, calte 
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fiyet be fully ascertained. The citizens and the pea- 
; enjoy equal rights, and the feudal slavery of the latter 
iversally abolished. All have equal pretensions to pub- 
ployments, and all the Christian sects enjoy the same 
s. The feudal tenures are destroyed, and the estates 
erly subject to them are converted into freehold pro- 
es. 
e administration is executed by six ministers, whose 
@tments are thus denominated : justice, foreign affairs, 
pstic affairs, war, finance, and police. Each of these 
sters is at the head of the board which regulates his 
branch of the executive government. The law is 
Hed upon the ancient fendal principles which prevailed 
Virtemberg at the earliest period, but in some in- 
ves is tempered by the addition or intermixture of the 
jan law. ‘he administration of justice in smaller mat- 
jis executed by provincial judges. There are four su- 
or courts for the four circles, and a supreme tribunal of 
al and revision is established at Stuttgart. 
he finances of the kingdom are in an improving condi- 
The income, according to the latest budget, amount- 
9 10,794,114 florins, of which about 4,000,000 are de- 
1 from the royal domains, and the remainder from direct 
lindirect taxes. The expenditure was 9,150,460, thus 
ing a surplus of 1,643,654 florins, which was applied 
he payment of the interest and to the reduction of the 
ic debt. That debt has been reduced during the long 
he, and now amounts to about 23,000,000 florins, bear- 
interest at the average rate of four percent. The florin 
e is cqual to twenty pence sterling. To the honour 
fhe kingdom, it is to be observed, that the expenditure 
the church and on education (chiefly for the latter ob- 
iq) is greater than for the war department by 350,000 
ns. 
The army consists chiefly of what may be called skeleton 
alments, and, though now not exceeding 5000 men, can 
instantly augmented in case of need to 16,000, by call- 
linto service those on furlough. It would then consist 
yur regiments of cavalry, eight regiments of infantry, a 
cps of guards, of horse and of foot artillery, a small corps 
ofiflemen, and another of sappers. The contingent to the 
Gtman league is fixcd at 13,955 men. 
[he cities whose population exceeds 6000 are the fol- 
IGing. Stuttgart, including the military, 35,000 ; Ulm, 
500; Heilbron, 10,500 ; Reutlingen, 10,400; Tubingen, 
0; Esslingen, 6500; Hall, 6300; Ludwigsburg, 6200 ; 
henburg, 6150 ; Gmiind, 6050. 
WURZBURG, a large city of Bavaria, formerly the ca- 
bl of the sequestrated ecclesiastical principality of that 
ne, but now the chief place of a bailiwick to which it 
Hes the name, in the Bavarian province of the Lower 
Mine. It still retains the name of a grand duchy, and 
Mprchends an extent of nearly 2000 square miles, with 
djopulation of about 290,000 souls. The land is for the 
st part level, but is surrounded with woody mountains 
Ithree sides. It is watered by many small streams which 
|into the Maine, and ultimatcly into the Rhine. The 
Lis fertile, yiclding abundance of corn; but the vineyards 
fupy a great portion of the land very profitably. The 
bt wines are produced near the capital, and are known 
jthe names of Stein wine, or Leisten wine. The dis- 
t is not rich in minerals, nor has it much manufacturing 
dustry. ‘The city is built on the river Maine, by which 
s divided into two parts connected by a bridge. It is 
trounded with walls and ditches; and it is defended by 
citadel of Marienburg, built on a hill 400 feet high, 
ich overlooks the city. Some of the streets are broad, 
contain fine piles of building ; but others are gloomy 
d narrow. The most distinguished cdifice is the former 
@scopal, now royal residence, a building of vast extent, 
ii of some beauty; and the grounds belonging to it are 
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laid out and preserved in good taste. The university was Wycherley 
founded after the model of that of Bologna, in 1403, and ee 
after suffering much in stormy times, was renewed in 1582 ; 
but since that period it has numbered among its professors 
some of the most eminent men of Germany. Tlie library 
of the institution contains upwards of 100,000 volumes, 
and there are also collections of the different branches of 
natural history, and all scientific helps. Besides the cathe- 
dral, Wiirzburg contains several churches and monasteries. 
The inhabitants are for the most part Catholics, and in 1834 
amounted to 22,674. The chief trade is in wine, and some 
is carried on in timber. Long. 9. 49. 25. E. Lat. 49. 46. 
af 

WYCHERLEY, Witt1am, a comic writer who occupied 
a very conspicuous place among the wits of his age, was 
born about the year 1640. He was the eldest son of 
Daniel Wycherley, Esq., a gentleman possessed of a consi- 
derable estate near the town of Shrewsbury. Wycherley 
was probably a cavalier by descent, for during the last 
years of the commonwealth he was sent by his father, at 
the susceptible age of fifteeen, to prosecute his studies in 
France; a country which an old puritan was not likely to 
select as the most eligible place of instruction for his off- 
spring. While in France, he passed some time on the 
banks of the Charente, and was a frequent and acceptable 
guest of the duke of Montausier; and in compliment to 
the duchess, the accomplished Julie d’Angennes de Ram- 
bouillet, who is celebrated in the letters of Voiture, the 
young Englishman became a convert to the Romish faith. 
From the bosom of that infallible church he was after- 
wards recalled by the eloquence of Dr Barlow; but to 
what visible communion a man so profligate, both in prac- 
tice and speculation, belonged, is a matter of no great mo- 
ment. 

Upon the eve of the Restoration he returned to Eng- 
land, and, from Wood’s Athenze Oxonienses, it appears that 
he lived for some time in the provost’s lodge at Queen’s 
College, Oxford, but left that university without being ma- 
triculated. He now proceeded to London, and entered him- 
self of the Middle Temple; but if he had acquired in 
France too keen an appetite for pleasurc to submit to aca- 
demic restraint, it was not probable that he would apply 
himself with much earnestness to voluntary drudgery. 
The gayeties of the metropolis soon converted the stn- 
dent of law into a man of wit and gallantry; nor did any 
one experience less difficulty in assuming that ostentatious 
profligacy which was regarded as the true badge of loyalty. 
In 1672 he produced a comedy entitled “ Love in a Wood, 
or St James's Park,” which was acted at the Theatre Royal 
with great applause. Among the admirers of the author’s 
genius was the duchess of Cleveland, the mistress of the 
king, and one of the most celebrated beauties of her time. 
Love in a Wood is dedicated to that lady ; a compliment for 
which she manifested the sincerity of her gratitude by the 
most signal tokens. Dennis relates, that when Wycherley 
was taking the air in that place of fashionable resort which 
had given a name to his play, his carriage came in contact 
with that of her grace, who threw herself half out of the 
window, and rallied him with a freedom and gayety that can- 
not well be repeated. The result of this rencontre was, that 
Wycherley became the successful rival of his sovereign, and 
incurred the displeasure of the haughty Buckingham. In 
this emergency, he solicited the good offices of Rochester 
and Sedley, who had such confidence in his colloquial 
powers that they hurried him off to sup at the apartments 
of the duke. The event justified this bold proceeding, for, 
like a noble bard of modern times, who should have been 
the contemporary of his grace, he was always most “ strongly 
acted on by what was nearest ;” and after some irresistible 
sally of his guest, he exclaimed with an oath, “ My cousin’s 
in the right on’t!” But Charles could be as fickle as herself. 
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Wycherley. “ This year, 1672,” says Burnet, “the king declared a new 
“—"y~=" mistress, and made her duchess of Portsmouth.” 


He now rose to high favour with Buckingham, who, as mas- 
ter of the horse, appointed him one of his equerries, and, as 
colonel ofa regiment, captain-lieutenant of his own company. 
He is likewise said to have conferred upon him many other 
advantages. But the poet had not yet reached the height 
of his good fortune. His next patron was the merry mo- 
narch himself, who thought no reward too great for a jest, 
and no recompense too inconsiderable for thosc who had 
shed their blood in his service. Such devotion indecd was 
strongly indicative of folly, and Charles admired none but 
men of wit. Wycherlcy was fortunate enough to inspire 
the king with excessive fondness, which was crowned by 
the very singular condescension of paying him a visit at his 
lodgings, when he was ill of a fever. When he became 
somewhat convalescent, his majesty advised him to try the 
air of Montpellier, and furnished him with five hundred 
pounds to defray his travelling expenses. 

In 1673 was acted at the Dukc’s Theatre Wycherley’s 
second comedy, “ The Gentleman Dancing- Master.” The 
incidents of this play are quite farcical, and the catastrophe 
is obvious from the commencement. It appears to have 
been coldly received, for in the prologue ‘to his next co- 
medy, the Country Wife, occurs the following line: 


The late so bafil’d scribbler of the day. 


“ The Country Wife” was acted in 1675, and was fol- 
lowed in 1677 by “ The Plain Dealer.” Wycherley’s first 
play made him the paramour of a woman who wanted only 
the name of a queen, and his last made him the husband 
of acountess. Being on a visit to Tunbridge, he entered a 
bookseller’s shop, and while he remained there a lady came 
and inquired for the Plain Dealer. “ There he is for you, 
Madan,” said a friend of his, one Mr Fairbeard, by whom 
he was accompanied, pushing Wycherley towards her. This 
lady was the countess of Drogheda; and an acquaintance, 
thus ludicrously commenced, soon ripened into an intimacy 
that terminated in a matrimonial union. Wycherley’s splen- 
did marriage was the most disastrous incident of his life. 
His lady’s outrageous jealousy, for which it was not impro- 
bable that he gave her some cause, imbittered his existence, 
for she became infuriated whenever he disappeared from 
her sight. Sometimes, by special favour, he was permitted 
to dine at the Cock Tavern, opposite their lodgings in Bow 
Street; but upon these occasions he was compelled to leave 
the windows open, that she might be satisfied there was no 
woman present. She did not live long to torment him, 
and left him her whole fortune at her death 3 but her will 
was contested, and he found himself heir to nothing but a 
suit at law. Being unable to pay the expenses of litiga- 
tion, and some other debts which he had contracted when 
he thought himself beyond the reach of poverty, he was 
thrown into a jail, where he was suffered to languish for 
the space of seven years. From giddy splendour to unpi- 
tied destitution there was an easy and natural transition. To 
the king it is not likely that he had the assurance to apply; 
but his father would do nothing for him, and he was re- 
fused a loan of twenty pounds from his bookseller, who 
had made large sums of money by his works. From this 
abyss of misery he was rescued at last by a hand that was 
soon afterwards deprived of the power to do either good or 
evil. Charles was now dead, and his luckless successor 
happening to see the Plain Dealer acted, was touched with 


* Among his Posthumous Works is a poem ‘‘ Ona Sea Fight which the author was in, betwixt the English and Dutch,” 
James’s kindness for him may have been prompted by the remembrance of mutual danger. 
him upon one or other of the occasions when he commanded the red squadron against the Dutch. 


ever acquired, is displayed in the Plain Dealer. 


? For this act another motive has been assigned, the wish to disinherit a nephew whom he disliked. 


3 Johnson’s Lives of English Poets, vol. iv. p. 11. 


* The letters that passed between Pope and Wycherley are to be found in Warton’s edition of Pope’s Works, vol. vile pe 1- 


WY. 


compassion for its author, and assigned him g 
two hundred pounds a year.’ He also gave ord. 
immediate payment of his debts, and Sent Lord } 
to ascertain their amount; but Wycherley was 
tell that nobleman how much he owed. Hew 
stored to liberty, but continued to be harassed 
ditors till near the close of his life, when he q 
expedient to satisfy their demands, which at suc 
crisis could scarccly have occurred to any one 
By the will of his father, to whom he seems to 
little but his birth, he was deprived of the power 0 
ing the family estate; and not wishing to quit 
in debt, a feeling which deserves commendatio 
ried a young woman possessed of fifteen hundred : 
With odious indelicacy, this creature was induced 
her hand to the expiring debauchee by the indue 
a handsome jointure. Having discharged his 
with part of his wife’s fortune, he paid the debt of y 
the Ist of January 1715, eleven days after the 
of his nuptials. A little while before he closed his 
the last time, he is said to have requested his wi 
Cervantic gravity, not to take an old man for 
husband. Thus was a life of frolics closed wit 
consistency. Major Pack says that he died a 
was a great admirer of Dryden, in whose honour | 
somc indifferent verses : perhaps the melodious 
in the Hind and Panther had some share in the 
his reconversion to the Romish faith. 
Wycherley is eminent only as a writer for the 
he is the author of a large volume entitled « Mf 
Poems, as Satyrs, Epistles, Love-Verses, Songs, | 
&e.” Lond. 1704, fol. The times had chan 
Charles’s days, but Wycherley continued the same, 
public ear had become habituated to gracefiully-e 
sentiments which he wanted the skill to supply, 
to more severe morality, to less inharmonious j 
than his; and the dissonant and licentious cruditie 
veteran rake excited little attention. The vers 
of Wycherley is scarcely more felicitous than that 
Donne. Several years after his death appeared 
Posthumous Works of William Wycherley, Esq 
and verse: faithfully publish’d from his origi 
scripts, by Mr Theobald. In two parts. To wh 
prefixed, some Memoirs of Mr Wycherley’s life, 
Pack.” Lond. 1728, 8vo. By appealing to the avaric 
Captain Shrimpton, who had married his relict, th 
sellers obtained the possession of the papers which 
this collection, in which there is nothing that 
the reputation of Wychcrlcy, cither in a moral ori 
tual point of view. His folio volume is curious 
taming the pieces alluded to in the following | 
Johnson’s Life of Pope: “ His esteem of Pope 
that he submitted some poems to his revision, 
Pope, perhaps proud of such confidence, was 
ly bold in his criticisms and liberal in his altera 
old scribbler was angry to sce his pages defaced 
more pain from the detection than content from th 
ment of his faults. They parted; but Pope 
sidered him with kindness, and visited him a little 
fore he died.” Lady M. W. Montagu says that _ 
his court to him with a view to a legacy; but this 
is sufficiently refuted in the state of Wycherley’s 
At this period Pope was about sixteen, and Wycher 
passed his grand climacteric.’ 
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It is possible that Wycherley 
Some nautical knov 
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AYCLIFFE, Joun, who was born about the year 1324, duties, had so far shocked his piety, as to dispose him to Wycliffe. 
ied his name from the place of his nativity, a village expect a specdy and signal manifestation of the displeasure —~.— 
iles from Richmond in Yorkshire. From the era of of heaven.” After an interval of a few years, he distin- 
orman conquest, the family to which he is supposed guished himself by his strenuous Opposition to the mendi- 
re belonged had been lords of the manor, and patrons cant orders, who then infested the best parts of Europe, 
e rectory of Wycliffe ; and it is tobe inferred that his and, under the pretext of betaking themselves to a life of 
ts were able and willing to give him the best educa- poverty and devotion, consumed the fruits of the earth, and 
whicli the kingdom then afforded. In duetime he be- too often set an example which did not tend to edifieation. 
a eommoner of Queen’s College, Oxford, a seminary In 1360 he published his Objections to the Friars, which 
ry recent institution; but he spcedily removed to were long afterwards committed to the press by Dr James. 
on College, which then enjoyed a highcr reputation: The errors and vices of the mendicants, it has been re. 
any other house of learning: the scholastic cclebrity marked, had never been so generally or so forcibly assailed ; 
ns, Ockham, and Bradwardine, was alone sufficient and while thosc who preceded aimed only at the removal 
secrate its walls. Having been duly initiated in lo- of particular abuses, he perceived that the institution itself 
d rhetoric, he directed his attention to other branehes was unnecessary and pernicious. The friars were a class 
owledge. His proficiency in the civil, the canon, of men whom it was dangerous to provoke ; nor is it to be 
he municipal law, has been noticed by Lewis, and doubted that he thus made a large addition to the catalogue 
biographers; but his greatest efforts were devoted to of his enemies. His friends however werc likewise nume- 
study of theology, not merely that barren art which rous. In 1361 the society of Balliol College presented 
hen taught in the schools, but that divine scienee him to the rectory of Fillingham, in the diocese of Lincoln ; 
h is derived from the spirit as well as the letter of the and he became master of that eollege in the course of the 
tures. In the prosecution of his inquiries, he had to same year. In 1368, he exehanged this living for Lutger- 
pnd with numerous and formidable diffieulties: the shall, in the archdeaconry of Bueks; a benefice of inferior 
us of the age was hostile to any plan of study or mode value, but situated at a more convenient distance from Ox- 
estigation which the church had not sanctioned; the ford. After retaining his mastership for the space of four 
of the sacred writings was in a great measure neglect- years, he was appointed warden of Canterbury Hall, re- 
hile its place was supplied by systems of scholastic cently founded in the same university by Simon Islep, 
ity; the original language of the New, as well as the archbishop of Canterbury, with a provision for twelve scho- 
estament, was almost totally unknown in the king- lars, eight of whom were to be sccular elerks, and the re- 
; the inhabitants of the western world had almost uni- maining four, including the warden, were to be chosen 
lly surrendered their understanding to the control of from the monks of Christ Church, Canterbury. The war- 
dy of priests, who reduced spiritual tyranny and delu- den first nominated by the founder, was one Wodchall, a 
toa complete system; and the student eagerly bent fierce and turbulent monk, whom he soon found it neees- 
e search of divine truth, was left without encourage- sary to remove from his offiee. Wycliffe was invited to 
and without a guide. But in spite of all these disad- supply his place, and the archbishop did not long survive. 
ages, Wycliffe pursued his course with alacrity and His successor in the primacy was Langham, bishop of Ely. 
pverance. He arrived at a degree of scriptural know- who had previously been abbot of Westminster, and still 
p which had not been cqualled for many centuries ; retained the spirit of a monk. Wodehall appealed to this 
his veneration for the sacred writings procured him new visitor, and found the support which he expected. The 
honourable appellation of the Evangelic Doctor. appointment of Wycliffe having, with little regard to ~e 
is earliest publication, entitled “ The last Age of the or fact, been pronouneed null and void, a ener oe 
ch,”! appeared in 1356, when he is conjectured to have Radyngate was first substituted in his place, an Ps the 
d the age of thirty-two. In 1347, England had course of a few weeks Wodehall resumed the office “ _. 
visited by a pestilence, which first made its appear- den. From this arbitrary sentenee, Wycliffe appealed to 
in Tartary, and after ravaging various countries of the sovereign pontiff ; and, after an interval cis gen: ee 
, proceeded by the shores of the Nile to the islands of found it was vain to expect that justice should flow from so 
bce, and carricd devastation to almost cvery nation of polluted a fountain. The decision tee 1s = ar 
bpe. So prodigious was the waste of gin a ase firmed by the reread jad mt who did not however 
q 1 is supposed to have lost a fourth pronounee an un ent. , 
arts fahabitanes? ‘The direfal distemper wasevencom- — About the time when mee was sass —— ef 
icated to the brute creation, and the land was covered Canterbury Hall, a controversy ad arisen sere : r nig 
utrid carcasses. These portcntous signs of the the Fifth and Edward the Third, in consequence of the : 
S filled the pious mind of Wycliffe with gloomy appre- newed demand of an annual a of a s 
ions, and led him to indulge in speculations respecting as an acknowledgment of the feudal superiority o — pn 
ast age of the church. He arrived at the conclusion tiff over the kingdoms of ‘ England and Ireland. The pay. 
d j ferred beyond ment of this degrading tribute had never been regular, an¢ 
fi a i "hich, pa eee lived Sr it had been entirely diseontinued for thirty-three years; 
ee : ] of the papal claim, the king thought it 
isi urn of mind, and some possessed but on the renewa pap: aim, igh 
. Bi Nae ol naan tee have in mB ages necessary to consult mc houses ms eee a _ s 
ip llay predictions, I is stated by Dr Vaugban, pron che morrow, the lords epritual end temporal, 
ee Seas ane the Kiger a “é oe aa tie tnadies of the commons, were unanimous in stat- 
i i rfect eveloped, are su : 0 a 4 
= nad ees ~ Weeli ffe a devout op- ing, that neither King ape -~ rah ae 
nt of the corruptions which it describes with such so- ae bye ee Lion pet sae oe ee 
ity and pathos. It is important to know, that even = a hb eit te other difficulties; ‘the whole teansac- 
period of his history, the nefarious practices connecte¢ an P Aen of ‘tha: king, wae baoidlatide alignasiah 
the appointment of the clergy to the sphere of their tion, on the p ? 


Phe last Age of the Church, by Jobn Wycliffe : now first printed from a manuscript in the University Library, Dublin. Edited, with 


. D., &c. Dublin, 1840, sm. 4to. : i M. D., p. 77. 
Ae, Bie penthors Todd, D. > Gevtury, from the German of I. F. C. Hecker, Mi D.. translated by B. G. Babington, M. D., p. 77 


. ‘ ing “ i it ts.”” 
1833, 12mo. “ It may therefore be assumed, without exaggeration, that Europe lost during the Black Death 25,000,000 of inhabitan 
a ; ; 
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Wycliffe. which he had taken on receiving the crown. By the tem- 
“v= poral nobility, and the popular representatives, it was far- 


ther determined, that should the pontiff commence his 


threatened process against the monarch of England, as his 


_ vassal, the strength of the nation should be instantly call- 


ed to the king’s aid.’ But the most gross and scandalous 
usurpations will always find a sufficient number of defend- 
ers, when the usurpers have the power of bestowing a suf- 
ficient number of rewards. The claims of the pope werc 
maintained by some nameless monk, who on this subject 
published a tract, in which he called upon Wycliffe to re- 
fute his arguments. In this appeal to him by name, we 
discover an obvious proof that his character had already 
become very conspicuous; and although it was apparcntly 
the writers intention to do him an injury rather than an 
honour, he did not decline the challenge which had thus 
becn given. He published a work in which he endeavour- 
ed to circumscribe the arrogant claims of the church, and 


‘to fix the legitimate extent of civil authority: he main- 


tained the right of the king and his parliament to refuse 
the tribute claimed by the court of Rome, to subject all 
ecclesiastics to the secular Jurisdiction in all civil cases, and 
even to alienate the property of the church. Some of his 
opinions are so much at variance with the doctrines of the 
canon law, that he had evidently made no inconsiderable 
progress in his retrograde motions from the popish stand- 
ard of orthodoxy. 

The question respecting the wardenship was finally de- 
cided in the year 1372, when the king confirmed the sen- 
tence of the pope. Wycliffe now found other employment 
in the university. Having taken the degree of D. D., Says 
Lewis, he “ publickly professed divinity, and read lectures 
in it; which he did with very great applause, having such 
an authority in the schools, that whatever he said was re- 
ceived as an oracle. In these lectures he frequently took 
notice of the corruptions of the begging friars, which at 
first he did in a soft and gentle manner, till finding that 
his detecting their abuses was what was acceptable to his 
hearers, he proceeded to deal more plainly and openly with 
them.” It is more than probable that the influence which 
he exercised over his own age, is in some degree to be 
ascribed to the circumstance of his occupying a theologi- 
cal chair in this university, which about that period was 
frequented by a great multitude of students. The in- 
vention of printing had not yet afforded the means of dis- 
seminating knowledge with great facility, and with great 
rapidity: books, which could only be multiplied by the 
slow process of transcription, were necessarily sold at a 
high price; and the number of individuals capable of read- 
ing them was surprisingly small. But the voice of the 
public teacher was raised with living energy; and his opi- 
nions, inculcated with learning and fervour, could not fail 
to influence those who in their turn were to become public 
teachers. 

In the year 1374, he was employed in an embassy to the 
pope, Gregory the Eleventh, whose residence was at Avig- 
non. The first person named in the commission is the 
bishop of Bangor, and the second is Dr Wycliffe. Their 
mission had a reference to one of the flagrant abuscs of 
that period, the papal reservation of benefices in the Eng- 
lish church. The ecclesiastical revenues, to a very great 
amount, were appropriated in this manner, and in many 
instances were most unworthily bestowed upon foreigners 
who were entirely unacquainted with the language of the 
country, and who were sometimes of too tender an age to 
be intrusted with the cure of souls. Against this branch 
of pontifical usurpation, the statute of provisors had been 
enacted in the year 1350. The embassy was not received 


‘religion of that period, and who is known as the 


at Avignon, but at Bruges; and with most ofthe pont 
would have been an act of wisdom to keep all Strangers 
distance from their ordinary place of residence, which vg 
too commonly the fountain-head of all iniquity. John of : 
Gaunt, duke of Lancaster, had at the same period repaired 
to Bruges on another diplomatic mission; nor is it impro. 
bable that Wycliffe may thus have had a favourable oppor- 
tunity of recommending himself to his powerful protection 
The duke, as Dr Vaughan has remarked, is « the only son 
of Edward the Third, whose name is connected with the 
: ‘ patron of 
Chaucer and Wycliffe.” It is not certain that the latter 
returned to England before the year 1376; butin the mean 
time he received different marks of the royal favour. He 
had formerly been nominated one of the king’s chaplains, 
In the month of November 1375, the king presented hiin 
to the prebend of Aust, in the collegiate church of West. 
bury, in the diocese of Worcester, and about the same pe- 
riod to the rectory of Lutterworth in Leicestershire, the 
presentation to this bencfice having devolved upon the 
crown, in consequence of the minority of the patron, Lord 
Ferrars. 

Wycliffe had now risen to high distinction, and if his views 
had been directed to the ordinary objects of a mere church- 
man’s ambition, it is probable that he might have obtained 
much higher preferment. Many individuals of the middle 
classes were gradually added to the number of his converts; 
nor was the duke of Lancaster the only man of rank and 
influence who regarded his person and doctrines with a 
favourable eye. But his procecdings must for a long time 
have excited the watchful jealousy of those who enjoyed 
the principal emoluments of the church, and were suspi- 
cious of all spiritual innovations, lest they might evellil 
lead to some encroachment on their own temporalities ; for 
it has been remarked in every age, that those well-beneficed 
clergymen who, by the general tenor of their conduct, indi: 
cate the most perfect indifference as to the vital interests 
of religion, are yet the most loud and vehement in proclaim- 
ing the danger to which their “ excellent establishment” 
must be exposed by the slightest change or concession. 
Being accused of heresy, he was summoned to appear be- 
fore the convocation, which commenced its sittings in the 
month of February 1377, and in which Courtenay, bishop 
of London, made the most conspicuous figure. This pre- 
late was son to the earl of Devonshire, by a grand-daughter 
of Edward the First, and added the pride of royal descent 
to the arrogance of priestly elevation. Wycliffe made his 
appearance at St Paul’s on the 19th of the same month, 
and, to the no small dissatisfaction of the bishop and his 
partisans, was accompanied by the duke of Lancaster, and 
by Lord Percy, earl-marshal of England. So great was 
the concourse of people, that it was not without consider- 
able difficulty that the marshal could procure him an ave- 
nue to the presence of his judges, Archbishop Sudbury, 
and other prelates, who were assembled in our Lady's 
chapel, behind the high altar. “Dr Wicliffe, according to 
custom, stood before the commissioners, as one cited to ap- 
pear there to hear what things they had to lay to his charges 
but the earl-marshal, out of tenderness for Dr Wiclifie, 
and having but little regard to a court which owed all its 
authority to a foreign power, bid him sit down, telling him 
he had many things to answer to, and therefore had need 
of a soft scat to rest him upon during so tedious an atten 
dance. The bishop of London, hearing that, answered, 
‘he should not sit there;’ for, says he, ‘it is neither ac- 
cording to law nor reason, that he who was cited here to 
answer before his ordinary, should sit downe during the 
time of his answer ;’ adding, ¢ that if he could have guesse 
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* Vaughan’s Life and Opinions of John de Wycliffe, D. D., vol. i. p. 280, s2cond edition. Lond. 1831, 2 vols. 8yo. See the Edinburg’ 


Review, vol. li. p. 221. 
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the earl-marshal would have played the master there, 
en so troublesome, he would not have suffered him to 
(2 into the court.’ On which many angry words passed 
tixt the bishop and the earl-marshal. The duke of 
raster took the earl-marshal’s part, and told the bishop 
‘< the earl-marshal’s motion was but reasonable, and that 
i him, who was grown so proud and arrogant, he would 
> down the pride, not only of him, but of all the prelacy 
ngland ; that hc depended upon the greatness of his 
ly, but that they should have enough to do to support 
selves.” 

he duke of Lancaster did not then stand high in the 
lar favour; and his magnificent palace of the Savoy 
attacked during the tumults which followed this stormy 
ission. A clergyman, who had the misfortune of being 
aken for Lord Percy, was put to death by the populace. 
decease of the agcd king ensued on the 21st of June 
, and he was succeeded by his grandson Richard, who 
ot completed the twelfth year of his age. A parlia- 
was summoned soon after his accession, and the sub- 
of the papal encroachments was again resumed. By 
arliament, a question was submitted to the judgment 
ycliffe, whether a kingdom might not, in a case of ne- 
ity, prevent its treasures from being conveyed to a 
gn country, although it should even be demanded by 
ipope himself. Here we have a sufficient proof that 
charge of heresy, however it might expose him to re- 
iment from the rulers of the church, had not diminished 
predit with the rulers of the state. What answer the 
issor of divinity returned to this question, no reader 
fail to anticipate. His opinions as to the temporalities 
ne church must have becn thought fully as dangerous 
is theological doctrines ; and on the same day no fewer 
| four different bulls had been issued against him by 
gory the Eleventh ; three of which were directed to the 
bishop of Canterbury and the bishop of London, and a 
th to the chancellor and university of Oxford. All 
ie documents, together with an apostolical epistle ad- 
sed to King Edward on the same subject, arc dated on 
\22d of May. The bulls of this “servant of the ser- 
s of God,” enjoin the parties to whom they are ad- 
ked to commit John Wycliffe to prison, and, having 
smitted to Rome a full account of his heretical tencts, 
etain him in custody until they should receive further 
uctions; but should they fail in thcir endeavours to 
b his person, they are required to affix in suitable places 
ation for his appearance before the pontiff within three 
Iths from the date of such citation. These pastoral 
idates were not however very effectually executed ; but 
ng the earlier part of the year 1378, he appeared be- 
| a meeting of papal delcgates in the archiepiscopal 
bel at Lambeth. His doctrines were rapidly extending 
k influence, not nicrely among the people, but even at 
t. The populace were now alarmed for his personal 
y, and, having surrounded the chapel, many of them 
led their way into it, and gave sufficient indications of 
jpart which thcy were prepared to act; nor was the 
ification of the delegates diminished by the appearance 
r Lewis Clifford, who, in the name of the queen mother, 
iwidow of the Black Prince, prohibited them from pro- 
ing to any definite sentence respecting the doctrine or 
uct of Wycliffe. 

le therefore rcturned to his former occupations, and by 
pulpit discourses, his academical lectures, and his vari- 


Lewis's History of the Life and Sufferings of the r ¢ 
y of the last edition, Oxford, 1820, 8vo, which contains vari 


|i Jablonski has described Wycliffe as “ vir excellenti ingenio, magno anime, & 
(Institutiones Historie i sae? cee ae 

i : st, it clearly a 
| a é much attention on the subject, 1 
From the researches of Mr Baber, who has bestowed has prefixed memoirs of the translator, inclu 


iish language had preceded that of Wycliffe. 


hrumque elegantiorum studia deficiebant.” 


This editor 
ikewise Dr Vaughan’s Life of Wyclitte, vol. ii, p. 379. 
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reverend and learned John Wicliffe, D. D., p. 53. Lon 
ous additions. 
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ous writings, laboured to promote the cause of truth. The Wyeliffe. 
great and glorious labour of his declining years was his —~—~ 
complete version of the Bible. It has always been one of 
the chief arts of priestcraft to keep mankind in a state of 
ignorance ; and it may easily be conceived that an attempt 
to render the sacred books intelligible to every person: ca- 
pable of reading his mother-tongue, could not fail to kindle 
the fiery rage of the old Red Dragon. In our own time, 
we have heard divers denunciations from high-churchmen 
as to the danger of circulating the Bible without the Book. 
of Common Prayer. According to their estimate, it is. 
better to withhold the one, unless it can be duly qualified 
by the other. Are we then to conclude that there is no 
safety beyond the precincts of their own church; that the 
religion of protestants is only a safe way to salvation, when 
that way is paced in certain trammels, and swept with a 
white surplice? Or is the spiritual improvement of man- 
kind of real importance in so far only as it may be circum- 
scribed within the boundaries of episcopacy? The spirit of 
popery is not confined to professed papists. ‘To trans- . 
late the Bible was in Wycliffe regarded as an act of 
heresy, and his version continued to be a proscribed book 
till the era of the Reformation. Being ignorant of the 
Hebrew and Greek languages, which he had no oppor- 
tunity of learning, he was under the necessity of trans- 
lating from the Vulgate.® What aid he may have re- 
ceived from others in the prosecution of his laborious 
undertaking, it is impossible to ascertain; but it is com- 
monly understood that he was not without coadjutors. In 
a thcological point of view, the value of his translation is 
far from being inconsiderable, and its value is still more 
conspicuous in illustrating the history of the English tongue. 
Wycliffe may indced be regarded as the father of English 
prose. His version affords a very ample specimen of the 
language, as it existed in the fourteenth century; nor is it 
a little curious to remark, in very many instances, how im- 
materially his phraseology differs from that of the autho- 
rized version executed in the reign of King James. Of 
his translation of the New Tcstament, an edition was pub- 
lished by Mr Lewis in the ycar 1731, and another by Mr 
Baber in the year 1810; but it is not very creditable to 
his countrymen, who have derived so much benefit from 
his pious labours, that his translation of the Old Testament 
still remains in manuscript. This great deficiency however 
is at last to be supplied: Mr Forshall and Sir Frederic 
Madden, both of the British Museum, are now engaged in 
preparing an edition, which is to issue from the university 
press at Oxford. Of the influence of Wycliffe’s biblical 
labours, no person seems to have obtained a clearer view 
than Dr Lingard. He made, says this historian, “ a new 
translation,’ multiplied the copics with the aid of tran- 
scribers, and by his poor priests recommended it to the 
perusal of their hearers. In their hands it became an en- 
gine of wonderful power. Men were flattered with the 
appeal to their private judgment; the new doctrines insen- 
sibly acquired partisans and protectors in the higher classes, 
who alone were acquainted with thc use of letters; a spirit 
of enquiry was generated ; and the seeds were sown of that 
religious revolution, which, in little more than a century, 
astonished and convulsed the nations of Europe.” 

Wycliffe had at first exposed the discipline of the church, 
and the scandalous lives of churchmen; but he at length 
raiscd his voice against scveral of its doctrines, and parti- 
cularly against the doctrine of transubstantiation. Wher- 


d. 1720, 8vo. See however 


et pietate solida przstans, sed quem linguarum sacrarum peritia, 
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Whyeliffe. ever the understanding of mankind can be so completely 
——~—~” debased as to admit this portentous doctrine, the dominion 


of the priest must be absolute: he is thus invested with a 
creative power; after the admission of such a dogma, no 
other can be found of very hard digestion; and he who 
exercises so much influence over a future world, must not 
be left without an ample share of what belongs to this. A 
persecution was again excited against the reformer; and 
the duke of Lancaster, who had hitherto befriended him, 
and who was well aware of the secular corruptions of the 
clergy, was not however prepared to support him in his 
attack on what was considered as a fundamental doctrine 
ofthe church. Courtenay, who had now become archbishop 
of Canterbury, was endowed with the spirit of an inquisitor, 
and appears to have wanted no inclination to confer upon 
Wycliffe the honour of martyrdom. This venerable man 
was summoned before a convocation held at Oxford; but 
although he made no recantation of his supposed errors, 
they did not venture to treat him as an obstinate heretic. 
A letter was however procured from the king, command- 
ing him to banish himself from the university. About the 
same period, he was cited to appear before the pope; but, 
in return, he gave his holiness some salutary advice, and 
informed him that he neither felt strength nor inclination 
for so long a journey. His constitution was indeed ex- 
hausted by his multifarious exertions, and he had already 
been affected with a paralysis, which at length proved fatal. 
But after his final retirement to Lutterworth, he still 
continued to labour in the same great cause. He dicd 
on the last day of December 1384, when, according to the 
computation of his biographers, he had attained the age of 
sixty. 

The grain of mustard-seed which was now sown became 
a great tree. The doctrines which Wycliffe propagated 
with so much zeal and ability, could not again be sup- 
pressed : the seat of Antichrist was gradually shaken from 
its old foundation ; and the impulse which he gave to reli- 
gious enquiry is apparently destined to reach the distant 
ages of futurity. His theological opinions cannot be de- 
tailed in this brief and imperfect notice. It may however 
be remarked, that he clearly anticipated the most distin- 
guishing doctrines of the protestants, and that his opinions 
on certain points present an obvious coincidence with those 
of Calvin. Of the simplicity of primitive times, he was too 
devoted an admirer to secure the unqualified approbation 
of modern churchmen; and one biographer is not a little 
scandalized, because it seems perfectly clear that he did 
not consider the episcopal order as at all essential to the 
legitimate constitution of a Christian church. We find 
Wycliffe “ zealously inculcating the lessons of inspiration 
on the fall of man, and the consequent depravity of human 
nature; on the excellence and perpetual obligation of the 
moral law; on the exclusive dependence of every child of 
Adam, for the remission of his sins, on the atonement of 
Christ ; and for victory over temptation, and the possession 
of holiness, on the aids of divine grace.” We have already 
had occasion to state, that the influence of his opinions ex- 
tended to persons of various ranks and denominations. Lord 
Cobham, the most illustrious of his followers, sealed his tes- 
timony with his blood, and many individuals of inferior con- 
dition were likewise brought to the stake. The religion of 
the people was to be purified by fire and fagot ; and Henry 
the Fifth, endeavouring to atone for the follies of his youth 
by the bigotry of his manhood, rendered himself a willing 


1 Lenfant, Hist. du Concile de Censtance, tom. i. p- 110. Gilpin, who is not very critical in his enquiries, has stated that a he 
great pains made himself master of the English.” (Lives of John Wickliff, 
Huss, Jerome of Prague, and Zisca. Lond. 1765, 8vo.) 

® If the reader has any inclination to see how perfidy and cruelty can be justified by a true Jesuit, we beg leave to refer him to th 


many of them into his native language, having with 
most eminent of his Disciples, Lord Cobham, John 
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instrument of persecution in the hands of an unhol 
unrelenting priesthood. 
The influence of Wycliffe’s doctrines soon exteng 
England to the continent, and their connexion 1 
subsequent progress of the reformation may ver 
traced. The next conspicuous stage was the kin 
Bohemia. The king of Bohemia’s sister was the 
of Richard the Second, and she came to England 
year 1382. She was a religious princess, and co 
studied the four gospels in English, explained by 
positions of the doctors. The Bohemians who | 
quented her court, returned to their own count 
carried along with them some of the works of 
reformer, which, being written in Latin, were j 
to the learned of all the European nations, 
Prague, who had studied in the university of 0: 
said to have translated many of" his works into the ] 
mian language ; but, according to another and a me 
bable account, he only copied some of them in 
and carried the transcripts to Bohemia.) By this 
person, and by his pious leader John Huss, the 
and character of Wycliffe were held in the highest 
tion ; and they endeavonred to follow his footsteps, 
tributing to remove the corruptions of the church. 
earthly career was however terminated in a more 
manner. The council of Constance, which con 
them both to the flames, added gross perfidy to i 
cruelty, by violating the safeconduct which Huss 
tained from the emperor Sigismund, and which tha 
had not the honour or the resolution to enforce. 
same council, a miserable assemblage of those who 
as the representatives of the Christian communi 
nounced sentence of condemnation on the whole 
cliffe’s writings; and having deeided that he ha 
obstinate heretic, and that his memory should be 
infamous, they further decrecd that his bones, which 
now reposed in the dust for the space of thirty years, 
be removed from consecrated ground, and scattered 
dunghill. But the cardinals, archbishops, bishops, 
and doctors, who were permitted to play such fanta 
before high Heaven, are themselves mingled with 
carth, while the name and memory of John Wyeli 
tinue to be held in unimpaired veneration. 
WYCOMBE, Curprpine or Hicu, a market-to 
county of Bucks and hundred of Desborough, tw 
miles from London. _ It is a well-built town, pleasan 
ated on a brook which joins the Thames at Marlo 
near Wycombe turns the wheels of several paper- 
of others for grinding corn. It is incorporated un 
mayor, four aldermen, and eleven councillors. A 
market is held on Friday. The population amount 
1821 to 5599, and in 1831 to 6299. q 
WYE, a town of the county of Kent, in the lathe of § 
and hundred of the same name, fifty-five miles from 1 
don. It stands on the river Stour, and had a market, y 
has of late years been discontinued. The popul 
amounted in 182] to 1508, and in 1831 to 1639. 
WYE, a river of South Wales, which, issuing out of F 
lymmon Hill, very near the source of the Severn 
the north-east corner of Radnorshire, giving name 
town of Rhyadergowy (Fall of the Wye), where it is 
pitated in a cataract; then flowing between this coun 
Brecknockshire, it crosses Herefordshire, and dividi 
counties of Gloucester and Monmouth, falls into the m 


publication of Heribertus Rosweydus, “ De Fide Hereticis servanda ex decreto Concilii Constantiensis Dissertatio cum Daniele Plant 


Schole Delphensis Moderatore ; in qua, que de Husso Historia est excutitur.” Antverpia, 1610, 8yo. 
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Severn below Chepstow. The romantic beauties of 
ye, which flows in a deep bed, between lofty rocks 
with hanging woods, and here and there crowned 
ed castles, have employed the descriptive powers of 
m and pencil. 
E is also the name of a river in Derbyshire, which 
the north-west part, above Buxton; and, flowing 
east, falls into the Derwent below Bakewell. 
| MONDHAM, a market-town of the county of Nor- 
1 the hundred of Forehoe, 100 miles from London, 
ine from Norwich. It is pleasantly situated, and has 
ch formed out of the ruins of an old Bencdictine 
t. It has a market on Friday. The population of 
hole parish, comprehending six divisions, amounted 
1 to 4708, and in 1831 to 5484. 
’NAAD, a distriet of Hindustan, province of Mala- 
tuated between the 11th and 12th degrees of north 
ie, and comprehending an area of 1250 square miles. 
jountainous, and overrun with wood. It is now in- 
| in the Malabar collectorship. Its immediate ruler is 
' chieftain, now tributary to the British. 


or x, is the twenty third letter of our alphabet, and a 
double consonant. It was not used by the Hebrews 
cient Greeks; for as it is a eompound lcttcr, the 
ts, who used great simplicity in their writings, ex- 
td this letter by its component letters ¢ s. Neither 
the Italians this Ictter, but express it by ss. X 
ly begins any word in our language but such as arc of 
origin; and is in few others but what are of Latin 
tion, as perplex, reflexion, defluxion, &c. We often 
ss this sound by single letters, as chs, in backs, necks ; 
in books, breaks ; by ce in access, accident ; by cé,in 
, unction, &c. The English and Freneh pronounee 
es or ks ; the Spaniards like ¢ before a, viz. Alexan- 
s it were Alecandro. In numerals it expresses 10, 
ein old Roman manuscripts it is used for denarius ; 
s such seems to be made of two V’s placed one over 
her. When a dash is added over it, thus, X, it signi- 
0,000. 
TIVA, a government of Spain, in the kingdom of 
eia, extending from the rivcr Aleia to the shores of 
editerranean Sea. It is now more commonly called 
ilipe, its aneient name having been changed by law 
he expulsion of the Moors. The eapital of the par- 
f the same name was founded by the Romans, and 
i by them Setabis. It is situated on the declivity of 
fareous mountain, overlooking a plain not very fruit- 
hough watered by the river Albayda, one of the tribu- 
Mtreams of the Xuear. The city is surrounded with 
t walls, partly of Roman and partly of Moorish con- 
ion, on which are thirty towers. It has also double 
s, and a strong citadel; but all have alike fallen into 
|. It is supplied with water by two ancient aqueducts. 
¢ the reeent changes, this city contained four parish 
hes, thirteen monasteries, nine chapels, and eight 
houses or hospitals. The inhabitants are estimated at 
hO souls, some of whom are employed in making linen 
silk goods, and some writing paper. Near to it are 
ty-two warm medicinal springs of various curative 
. This place gave birth to a celebrated painter 
Ribero, but better known by the assumed name of 
paholetto. ; 
EBEC or Zesec, a small three-masted vessel, navigat- 
XXI. 
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WYNDHAM, Sir Witiam, descended of an ancient Wyndham 


family, was born about the year 1687, and succeeded young 
to the title and estate of his father. On his return from 
his travels, he was chosen member for the eounty of Somer- 
set, in whieh station he served in the three last parliaments 
of Queen Anne, and as long ashe lived. After the ehange 
of the ministry in 1710, he was appointed secretary at war ; 
and in 1715 was raised to be chaneellor of the exchequer. 
Upon the breaeh between the earl of Oxford and Lord’ 
Bolingbroke, he adhered to the interests of the latter. He 
was removed from his employment on the aceession of 
George I., and falling under suspicion on the breaking 
out of the rebellion in 1715, was apprehended. He made 
his eseape ; a reward was published for apprehending him ; 
he surrendered, was committed to the Tower, but never 
brought to a trial. After he regained his liberty, he con- 
tinued in opposition to the several administrations under 
which he lived, and died in 1740. 

WYRA Guor, a town of Hindustan, provinee of Gund- 
waneh, formerly tributary to the rajah of Nagpore. Long. 
80. 56. E.. Lat. 20.31. .N. 
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ed in the Mediterranean Sea, and on the coasts of Spain, 
Portugal, and Barbary. See Suip-Buiipine. 
XENOCRATES, a celebrated aneient Grecian philoso- 
pher, was born at Chalcedon in the ninety-fifth Olympiad. 
At first he attached himself to Aschines, but afterwards 
became a diseiple of Plato, who took mueh pains in eulti- 
vating his genius, whieh was naturally heavy. His temper 
was gloomy, his aspect severe, and his manners little tine- 
tured with urbanity. Thesc material defeets his master 
took great pains to correct, frequently advising him to sa- 
crifiee to the Graces; and the pupil was patient of instruc- 
tion, and knew how to value the kindness of his preceptor. 
As long as Plato lived, Xenoerates was one of his most 
esteemed diseiples ; after his death he elosely adhered to 
his doctrine; and in the seeond year of the 110th Olym- 
piad, he took the ehair in the academy, as the successor of 
Speusippus. Xcnoerates was eclebrated among the Atheni- 
ans, not only for his wisdom, but likewise for his virtues. 
So eminent was his reputation for integrity, that when he 
was called upon to give evidence in a judicial transaction, 
in whieh an oath was usually required, the judges unani- 
mously agreed that his simple asseveration should be taken, 
as a public testimony to his merit. Even Philip of Maec- 
don found it impossible to eorrupthim. So abstemious was 
he with respect to food, that his provision was frequently 
spoiled before it was consumed.- His chastity was invin- 
eible. Phryne, a celebrated Athenian eourtezan, attempt- 
ed without suceess to seduce him. Of his humanity the 
following pathetic incident is a sufficient proof. A sparrow, 
whieh was pursucd by a hawk, flew into his bosom; he af- 
forded it protection till its enemy was out of sight, and then 
let it go, saying that he would never betray a suppliant. 
He was fond of retirement, and was seldem seen in the 
city. He was diserect in the use of his time, and earefully 
allotted a certain portion of eaeh day to its proper business. 
One of these he employed in silent meditation. He was 
an admirer of the mathematical scienees ; and was so fully 
eonvinecd of their utility, that when a young man, who 
was unacquainted with gcometry and astronomy, desired 
admission into the aeademy, he refused his request, saying 
that he was not yet possessed of the handles of philosophy. 
In fine, Xenocrates was eminent both for the — ot his 
E 
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Xenopha- morals and for his acquaintance with science, and supported 


nes 


the credit of the Platonic school by his lectures, his writings, 


x ~ a and his conduct. He lived to the first year of the 116th 


Olympiad, or the eighty-second of his age, when he lost his 
life by accidentally falling, in the dark, into a reservoir of 
water. 

XENOPHANES, the founder of the Eleaic sect of phi- 
losophy among the Greeks, was born at Colophon, probably 
about the sixty-fifth Olympiad. From some cause or other 
he left his country early, and took refuge in Sicily, where 
he supported himself by reciting, in the court of Hiero, 
elegiac and iambic verses, which he had written in repre- 
hension of the theogonies of Hesiod and Homer. From 
Sicily he passed over into Magna Grecia, where he took up 
the profession of philosophy, and became a celebrated pre- 
ceptor in the Pythagorean school. Indulging, however, a 
greater {rcedom of thought than was usual among the dis- 
ciples of Pythagoras, he ventured to introduce new opinions 
of his own, and in many particulars to oppose the doctrines 
of Epimenides, Thales, and Pythagoras. Xenophanes pos- 
sessed the Pythagorean chair of philosophy about seventy 
years, and lived to the extreme age of 100 years, that is, 
according to Euscbius, till the cighty-first Olympiad. The 
doctrine of Xenophanes concerning nature is so imperfect- 
ly preserved, and obscurely expressed, that it is no wonder 
that it has been differently represented by different writers. 
Perhaps the truth is, that he held the universe to be one in 
nature and substance, but distinguished in his conception 
betwcen the matter of which all things consist, and that la- 
tent divine force which, though not a distinct substance, but 
an attribute, is necessarily inherent in the universe, and is 
the cause of all its perfection. 

XENOPHON, an illustrious philosopher, commander, 
and historian, was the son of Gryllus, an Athenian, and is 
supposed to have been born in the fourth year of the eighty- 
third Olympiad, 445 B.c. When he was a youth, Socrates, 
struck with his personal appearance, determined to admit 
him into the number of his pupils. Meeting him by acci- 
dent in a narrow passage, the philosopher put his staff 
across the path, and stopping him, asked where those 
things were to be purchased which are necessary to human 
life? Xenophon appearing at a loss for a reply to this un- 
expected salutation, Socrates proceeded to ask him where 
honest and good men were to be found? Xenophon still 
hesitating, Socrates said to him, “ Follow me, and learn.” 
From that time Xenophon became a disciple of Socrates, 
and made a rapid progress in that moral wisdom for which 
his master was so eminent. Xenophon accompanied So- 
crates in the Peloponnesian war, and fought courageously 
in defence of his country. He afterwards entered into the 
army of Cyrus as a volunteer in his expedition against his 
brother. This enterprise proving unfortunate, Xenophon, 
after the death of Cyrus, advised his fellow-soldiers to at- 
tempt a retreat into Greece. They listened to his advice ; 
and having had many proofs of his wisdem as well as cour- 
age, they gave him the command of the army, after the 
death of their generals. In this command he acquired 
great glory by the prudence and firmness with which he 
conducted them back, through the midst of innumerable 
dangers, into their own country." The particulars of this 
memorable service are related by Xenophon himself in his 
Anabasis, frequently called the Retreat of the ten Thou- 
sand. After his return into Greece, he joined Agesilaus, 
king of Sparta, and fought with him against the The- 
bans in the celebrated battle of Cheronea. The Athe- 
nians, displeased at this alliance, brought a public accu- 
sation against him for his former conduct in cngaging in 
the service of Cyrus, and condemned him to exile. The 
Spartans upon this took Xenophon, as an injured man, 
under their protection, and provided him a comfortable 
retreat at Scillus. Here, with his wife and two children, 
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he remained several years, and passed his time j 
ciety of his friends, and in writing those histor; 
which have rendered his name immortal. A war a 
arose betwecn the Spartans and Eleans; and Xe 
was obliged to retire to Leprcum, where his sons had 
refuge. He afterwards removed, with his whole fa 
Corinth, where he is supposed to have died, abont 
of ninety; but the chronology of his life is invol 
scurities from which it cannot easily be extricated, 

Of the works of Xenophon there are man 
The editio princeps was printed by Junta, Florent, ] 
fol. An edition more correct, and containing som 
omitted in the first, issued from the press of Aldus, 
1525, fol. After several intervening impressions ap 
that of H. Stephanus, 156], fol. 
tion, several times reprinted, was that of Leunclavius 
1569, fol. 


was republished with considerable improvements byT 
Lipsie, 1763-4, 4 tom. 8vo. A valuable edition 
commentary was afterwards published by Weiske 
1798-1804, 6 tom. 8vo. We shall only mentio 
edition, that of J. G. Schneider, Lips. 1815, 6 to 
A very useful accompaniment of any edition must 
overlooked, namely Sturz’s Lexicon Xenophonteun, 
1801-4, 4 tom. 8vo. The materials had partly 
lected by Thieme. Of several works of Xenophon 
are many separate editions, some of them very 
Several of them have likewise been translated into 
different languages. Gail published “ C&uvres compl 
Xénophon, traduites en east accompagnées du 
de la version Latine, et de notes critiques.” Paris, 
1804, 6 tom. 4to. A supplementary volume, in three p 
containing various appendages, was subsequently pub 
The French version is not entirely new. ‘The trans 
of the Cyropzdia, Anabasis, and Memorabilia, by 
Larcher, and Levéque, have been adopted with some 
modifications. Some of his works have been re 
translated into English ; but we shall only specify th 
sion of the Cyropsedia by the Hon. Maurice Ashley C 
of the Anabasis by Edward Spelman, of the Mem 
by Sarah Fielding, of the Symposium by Dr Wellw 
and of the History by Dr Smith, dean of Chester. 
XENOPHON, a native of Ephesus, is supposed 
written towards the close of the second century. 
mance, “ De Anthia et Habrocome Ephesiacorum li 
was first edited by Cocchi, Lond. 1726, 4to. A 
translation had previously been published by Salvini, 
1723, 8vo. The original work appears in the collect 
Mitscherlich, Seriptores Erotici Greci. Biponti, 17 
3 tom. 8vo. It was about the same time edited by Po 
Vienne Aust. 1793, 8vo. A much better edition 
afterwards published by Baron Locella, Vien. Au 
4to. Another edition, regarded as the best, was pub 
by Peerlkamp, Harlemi, 1818, 4to. This romance of J 
phon the Ephesian has repeatedly becn translated 
French and German, as well as Italian; and an E 
version was published by Rooke, Lond. 1727, Svo. 7, 
XERES bz xa Frontera, so called to distinguish it 
from a small town of the same name near Antequera. 10 
the capital of a district of the province of Andalusia, 10 
Spain, about ten miles from the sca-shore at Puerto Santa 
Maria. The early history of this place is obscure, al 
origin of its name a very disputable matter with Sp 
antiquaries. It was known to the Romans as Acta eo 
in the time of Pliny, but only the name is given. aps 
chiefly remarkable in history as the place where the great 
battle between the Moors and tlie Goths was fought in 74 
by which, after a contest of eight days, the former wele 
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yrors of the whole of the peninsula. The river Gua- 
, on whose banks the decisive action took place, is 
] stream, about a mile and a half from the city, 
at some seasons of the year is nearly dry. It has 
bridge, about four miles below which are a wharf 
rehouses, from which wine and other goods are ship- 
Port St Mary’s. 
es is situated in the lap of two rounded hillocks, 
shelter it to the east and the west; and it covers a 
rable extent of ground. ‘The city, properly so call- 
mbraced by an old crenated Moorish wall, which, 
enclosing a labyrinth of narrow, ill-built, and worse 
dd streets, is of no great circuit, and is so intermixed 
he suburbs as to be visible only here and there. The 
ifof the old town are however well defined by the nu- 
5 antique gateways. Some of the buildings are of a 
. kind of architecture. It once had ten churches, 
j chapels, four hospitals, twenty-one monasteries and 
nts. It is doubtful how many of these institutions yet 
> the convulsions to which Spain has been subjected 
: last quarter of a century. The population is dense, 
imestimated at 50,000 souls; but the amount is sub- 
great variations, dependent on the recent or remote 
ience of the last endemic fever generated in its pesti- 
gutters and its uncleanly streets and lanes. 
» environs of this city afford abundant supplies of 
specially wheat, of oil, and of cattle. It was long 
lated for its breed of horses, reared by a well-endow- 
yvent of Carthusian monks, now robbed and nearly 
2d; but the chief produce is the white wine so gene- 
nown by the name of Sherry. This wine is collected 
-merchants of the city from the neighbouring vine- 
but some of them are also wine-growers. The quan- 
nually produced is about 30,000 butts, of 120 gallons 
Of these, rather more than two thirds are sent to Eng- 
The remainder is consumed at home, or sent to the 
| States of America, to the Havannah, to Mexico, or 
ps Ayres. ‘There are not less than twenty-five great 
tile houses, chiefly engaged in the trade with Eng- 
| There is always on hand a large stock of old wines, 
are mixed with the new in such a proportion as is 
e for the various markets. The storehouses are 
ground, are vast piles of building, having lofty roofs 
tted on arches, and their walls are pierced with 
fous windows, and thus admit a free circulation of 
Some of these storchouses are so large as to be capa- 
containing 4000 butts. The oldest wines are kept 
re casks, little inferior to the celebrated tun of Heidel- 
nnd some of them have wine nominally 120 years old ; 
quantity withdrawn is every year supplied from casks 
hter growth; and when wine is mixed for shipping, a 
ortion of the oldest is mingled with the new. Much 
y is mixed with all the wine for exportation, and the 
ants are commonly the distillers. 
OCO, or S1KoK¥, an island, the smallest of the 
hat compose the empire of Japan. In length it is 
iles, and sixty in breadth. It is only separated by 
straits from the island of Niphon on the one side, 
imo on the other. This island is almost entirely un- 
to Europeans, as they are rigorously prohibited from 
ercourse with the Japanese empire. 
{ENA, a city of Spain, in the province of Andalu- 
out twenty-five miles from the British fortress of 
tar. It is utterly inaccessible for any kind of wheel- 
pes. It was once a place of importance, as it gave 
le of king to Abou Melic, the son of the emperor of 
In more ancient times, it was a ltoman station, as 1s 
H by the walls of the castle, and by numerous tserip- 
@which have been found in its vicinity. J he town 
Inder the shelter of a rocky ledge, which is detached 
he mass of the lofty mountains, and is crowned with 
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the ruined towers of an ancient castle, which forms a pic- Ximenes 
turesque view from the surrounding country. Ximena is 4 Cisneros, 


nearly a mile in length, and principally consists of two 
long narrow streets, one extending from north to south, and 
the other leading up to the castle: the alleys between them 
are In steps up the steep side of the impending hill, and can 
only be reached on foot. The old castle, of Roman foun- 
dation, but of Moorish superstructure, is accessible only 
on the side of the town, and in former days must have 
been impregnable. ‘This citadel is 400 yards in length, 
and varies in breadth from fifty to eighty yards. It is sur- 
rounded by a turreted wall, except where the scarped rock 
has rendered it unnecessary. It has been provided with 
vaulted tanks and magazines, but from neglect they are in 
a dilapidated state. It was exposed to great injury in 
1811, when it was partially blown up by General Ballasteros, 
who abandoned it on the approach of the French, to seek 
a more sure protection under the guns of Gibraltar. The 
town at the present day is poor, containing about 8000 
inhabitants, who are chiefly occupied in agriculture; but 
many are employed in the seductive but hazardous trade 
of smuggling tobacco and other goods from Gibraltar into 
the interior of Spain. The river Sogarganta runs at the 
foot of the place, and has on its left bank the ruins of a 
vast building, erected sixty years ago for the purpose of 
casting cannon-balls for the’ siege of the British fortress. 

XIMENES DE CISNEROS, Francisco, a celebrated 
cardinal, was born at Torrelaguna, in Old Castille, in 1437, 
and studied at Alcalaand Salamanca. Hethen went to Rome; 
and being robbed on the road, brought nothing baek but a 
bull for obtaining the first vacant prebend; but the archbishop 
of Toledo refused to grant it, and threw him into prison. 
Being at length restored to liberty, he obtained a benefice in 
the diocese of Siguenca, where Cardinal Gonzales de Men- 
doza, who was the bishop, made him his grand vicar. Ximenes 
some time after entered among the Franciscans of Toledo; 
but being there troubled with visits, he retired to a solitude 
named Castanel, and applied himself to the study of divi- 
nity and the oriental tongues. At his return to Toledo, 
Queen Isabella of Castille chose him for her confessor, and 
in 1495 nominated him archbishop of Toledo, which, next 
to the papacy, is the richest dignity in the church of Rome. 
“ This honour,” says Dr Robertson, “ he declined with a 
firmness which nothing but the authoritative injunction of 
the pope was able to overcome. Nor did this height of 
promotion change his manners. Though obliged to display 
in public that magnificence which became his station, he 
himself retained his monastic severity. Under his ponti- 
fical robes he constantly wore the coarse frock of St Fran- 
cis, the rents of which he used to patch with his own hands. 
He at no time used linen, but was commonly clad in hair- 
cloth. He slept always in his habit, most frequently on 
the floor or on boards, and rarely in a bed. He did not 
taste any of the delicacies which appeared at his table, but 
satisfied himself with that simple diet which the rule of his 
order prescribed. Notwithstanding these peculiarities, so 
opposite to the manner of the world, he possessed a 
thorough knowledge of its affairs, and discovered talents 
for business which rendered the fame of his wisdom equal 
to that of his sanctity.” 

His first care was to provide for the necessities of the 
poor; to visit the churches and hospitals; to purge his 
diocese of usurers and places of debauchery; to degrade 
corrupt judges, and place in their room persons whom he 
knew to be distinguished by their probity and disinterest- 
edness. He erected a famous university at Alcala; and in 
14.99 founded the College of St Ildephonso. Three years 
afterwards he undertook the Polyglott Bible ; and in order 
to carry on this great work, invited many learned men to 
Toledo, purchased seven copies of the Old tr estament in 
Hebrew for 4000 crowns, and gave a great price for Latin 
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Ximenes. and Greek manuscripts. Biblia Sacra Polyglotta, &c. 


Compluti, 1514-7, 6 tom. fol. The edition was begun in 
1502, and although completed in 1517, was not published 
till 1522; the court of Rome having during that interval 
remained in suspense whether it ought not to be entirely 
suppressed. The cardinal himself was but a doubtful friend 
of sacred literature; for when it was proposed to translate 
the Bible into Spanish, in order to convert the Saracens, he 
opposed it on the ground that men might become Chris- 
tians without reading the Bible. The Complutensian or 
Alcala Polyglott contains in the first four volumes the 
Hebrew, Greek, and Vulgate texts of the Old Testament 
in parallel columns; and the Chaldee paraphrase at the 
bottom of the page, with a Latin translation. The fifth 
volume contains the Greek text of the New Testament, 
with the Vulgate version. -The last contains a Hebrew and 
Chaldee vocabulary, a Hebrew grammar, and a Greek dic- 
tionary. In this Polyglott appeared the first edition of the 
New Testament in Greek. 
In 1507, Pope Julius II. gave Ximenes a cardinal’s hat, 
and King Ferdinand the Catholic intrusted him with the 
administration of affairs. He was from this moment the 
soul of every thing that passed in Spain. He distinguished 
himself at the beginning of his ministry by discharging the 
people from the burdensome tax called acavale, which had 
been continued on account of the war against Granada; 
and laboured with such zeal and success in the conversion 
of the Mahommedans, that he made 3000 converts, among 
whom was a prince of the blood of the kings of Granada. 
In 1509 Cardinal Ximenes extended the dominions of Fer. 
dinand, by taking the city of Oran, in the kingdom of Al- 
giers. He undertook this conquest at his own expense, and 
marched in person at the hcad of the Spanish army, cloth- 
ed in his pontifical ornaments, and accompanied by a great 
number of ecclesiastics and monks. Some time after, fore- 
seeing an extraordinary scarcity, he erected public grana- 
ries at Toledo, Alcala, and Torrelaguna, and had them fill- 
ed with corn at his own expense ; which gained the people’s 
hearts to such a degree, that to preserve the memory of 
this noble action they had an eulogium upon it cut on mar- 
ble, in the hall of the senate-house at T oledo, and in the 
market-place. King Ferdinand dying in 1516, left Cardi- 
nal Ximenes regent of his dominions; and the archduke 
Charles, who was afterwards the emperor Charles V., con- 
firmed that nomination. The cardinal immediately made a 
reform of the officers of the supreme council and of the 
court, and put a stop to the oppression of the grandees. 
He vindicated the rights of the people against the nobility ; 
and as by the feudal constitution the military power was 
lodged in the hands of the nobles, and men of inferior con- 
dition werc called into the field only as their vassals, a king 
with scanty revenues depended on them in all his opera- 
tions. From this state Ximenes resolved to deliver the 
crown, and issned a proclamation, commanding every city 
in Castille to inrol a certain number of its burgesses, and 
teach them military discipline ; he himself engaging to pro- 
vide officers to command them at the public expense. ‘This 
was vigorously opposed by the nobles; but by his intrepi- 
dity and superior address he carried his point. He then 
endeavoured to diminish the possessions of the nobility, by 
reclaiming all the crown-lands, and putting a stop to the 
pensions granted by the late King Ferdinand. This addi- 
tion made to the revenues enabled him to discharge all the 
debts of Ferdinand, and to establish magazines of warlike 
stores. The nobles, alarmed at these repeated attacks, ut- 
tered loud complaints; but before they procceded to ex- 
tremities, appointed some grandees of the first rank to exa- 
mine the powers in consequence of which ‘he exercised acts 
of such high authority. Ximenes received them with cold 
civility; produced the testament of Ferdinand, by which 
he was appointed regent, together with the ratification of 
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that deed by Charles. To both these they object 
he endeavoured to establish their validity. As the, 
sation grew warm, he led them insensibly to g } 
from which they had a view of a large body of te 
der arms, and of a formidable train of artillery, 
says he, pointing to these, and raising his voice, 
powers which I have received from his Catholic 
with these I govern Castille ; and with these I will 
it, till the king, your master and mine, takes pos k 
his kingdom.” A declaration so bold and haughty: 
them, and astonished their associates. They saw i 
and laid aside all 4 


“RP 


from the repeated entreaties of Ximene 
impatient murmurs of the Spanish ministry, Charles r em- 
barked and landed in Spain, accompanied by his favourites, 
Ximenes was advancing to the coast to meet him, but at 
Bos Equillos was seized with a violent disorder, which his 
followers considered as the cffects of poison. Thisaccident 
obliging Ximenes to stop, he wrote to the king, and with his 
usual boldness advised him to dismiss all the strangers in 
his train, whose number and credit already gave offence to 
the Spaniards; and earnestly desired to have an interview 
with him, that he might inform him of the state of the na. 
tion, and the temper of his subjects. To prevent this, not 
only the Flemings, but the Spanish grandees, employed all 
their address to keep Charles at a distance from Aranda, 
the place to which the cardinal had removed. His ad 
was now slighted and despised. Ximenes, conscious 
own integrity and merit, expected a more grateful retur 
from a prince to whom he delivered a kingdom more 
flourishing than it had been in any former age, and a more 
extensive authority than the most illustrious of his ances- 
tors had ever possessed; and lamented the fate of his 
country, about to be ruined by the rapaciousness and in- 
solence of foreign favonrites. While his mind was agitated 
by these passions, he received a letter from the king, 
which, after a few cold and formal expressions of regar 
he was allowed to retire to his diocese; and he expired 
few hours after reading it, on the 8th of November 1517 
and in the 81st year of his age. 
XIMO, or Krust, an island of Japan, second in mag- 
nitude to Niphon, being upwards of 200 miles in length, 
about 150 in breadth, and containing many excellent hat- 
bours and flourishing cities. Europeans are rigoroush 
excluded from all intercourse with this island, with i 
exception of the Dutch, who are still allowed to send 
their annual vessel to Nangasaki. Near the coast is the 
city of Firando, where the Portuguese at one time had 
an establishment, but from which they are now enti ly 
banished. In other respects, Ximo is very little known to 
Europeans. 4 
XIXONA, a city of Spain, the capital of the fertile pat- 
tido of that name, in the province of Valencia. It is to the 
north-east of the port of Alicant, from which its chief = 
ductions are exported. The vicinity is covered with abun- 
dant woods of palm-trecs; and mixed with them are exten- 
sive plantations of almonds, which form the greatest article 
in its commerce. From almonds mixed with honey a ond 
serve is made, which is very delicious, and much in deman 
in almost every part of Spain. The grapes are abundant, 
and much brandy is distilled from them. The population 
of the city is stated to be 5000 souls. 
XULLA Istanps, four islands in the Eastern Seas. The 
most considerable of them is Xulla Bessey, which is about 
eleven leagnes in length, in good cultivation, and well in- 
habited. This island abounds with wax and honey. A 
is a village adjacent to the south-east point, ae 
Dutch have a fort, and where ships may procure aa, 
ments. These islands are situated to the south-east 0 fe 
Molucca passage. They are occasionally invaded by 
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_ aiieabiaie pe rae is nearly Hecatombzon, to commemorate their leaving, by the per- Xystarcha 
iles. eme ormed by the English on suasion of Theseus, their country seats, in which they la ll 

| these islands; but they were induced to abandon it, dispersed here and there in Attica and unitingwe at ; Yamychef- 
4he badness of the soil, and other circumstances, and one body. j ne ee Meets 
nove to the eoast of Borneo. XYSTARCHA, the master or di } 5 
‘LLABELLA, an island in the Eastern Seas, about In the Greek Ge iansthelin, the cotiears edie i a 

( oa long and six broad. Long. 126. 12. E. officer, and the gymnasiarcha the first. The former was 

ee Ss. his lientenant, and presided over the xysti i 
iILLAMANGOLA, an island in the Eastern Seas, of the ailena annie i i tie 

thirty miles long and ten broad. Long. 125. 42. E. XYSTUS, among the Greeks, was a long portico, open 

|. 54. S. ' or covered at the top, where the athlete practised wrest- 

N, acity of China, of the second rank, in the pro- ling and running. The gladiators who practised in it 

lof Sechuen. Long. 103. 20. E. Lat. 30. 18. N. were called xystici. Among the Romans, the xystus was 
NOECIA, an anniversary feast observed by the only an alley, or double row of trees, meeting like an ar- 

jans in honour of Minerva, upon the sixteenth of bour, and forming a shade to walk under. 
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or y, the twenty-fourth letter of our alphabet. Its shelter in the frozen solitudes of the Lower Lena. They 
sound is formed by expressing the breath with a occupy an extensive territory, extending eighteen degrees 
n expansion of the lips from that configuration by from north to south, and nearly fifty from east to west. 
we express the vowel w. At the beginning of words, This desolate country is but thinly peopled. ‘The number 
ommonly taken for a consonant, being placed before of males paying tribute amounts to 34,979, which, it is sup- 
vels, as in yard, yield, young, &c. but before no con- posed, may be about the third of the entire number of both 
‘At the end of words it is a vowel, and is substi- sexes. Those who inhabit the southern districts of this 
for the sound of 7, as in éry, descry, &c. Inthe middle province are tolerably rich and industrious, and possess the 
irds it is not used so frequently as @, unless in words usual size, activity, and vigour: but those. farther to the 
od from the Greek, as in chyle, empyreal, &c. though north live poorly; they are seldom able to procure bread, 
dmitted into the middle of some pure English words, and feed on onions, garlic, and other roots, with various 
dying, flying, &. The Romans had no capital of sorts of berries, both fresh and preserved, which form their 
etter, but used the small one in the middle and last chief luxuries. They are remarkably ignorant and super- 
Hes of words, as in coryambus, onyx, martyr. Y is stitious, and live in the continual dread of evil spirits. ‘The 
1 numeral, signifying 150, or, according to Baronius, Shamans, a set of magical impostors, enjoy unbounded 
| and with a dash over it, as ¥, it signified 150,000. — influence among them. They are eager for spirits, and 
A, a city of China, of the second rank, in Sechuen. greedily drink brandy when they can procure It, and use 
Paee. 39. E. Lat. 30. 9. N. as a substitute fermented mare’s milk, which forms the 
BARKULSKAIA, a village of Tobolsk, in Asiatic chief luxury of their feasts). They now submit quietly to 
a, on the Irtysch, 120 miles east of Tobolsk. the Russian yoke, though they long continued to view that 
CHT, a vessel rigged as a queen’s cutter, having a nation with hostility. They acknowledge their subjection 
«mainsail, foresail, and jib. They are generally used by an annual tribute, generally paid in furs. i 

asure-boats. YakouTsk, the capital of the above province, 1s situated 
ADI, a river of Asiatic Russia, which falls into the Ob- on the western bank of the Lena, on a plain surrounded by 
}Gulf. Long. 72. 38. E. Lat. 67. 95. N. mountains, which enclose it at the distance of ten or twelve 
AKOUTSK, one of the four districts into which the miles. It is a place of some. trade, notwithstanding the in- 
ince of Irkoutsk, in Asiatic Russia, is divided. It ex- hospitable climate in which it is situated, being the empo- 
as far as the Frozen Ocean, north from the bonn- rium of the fur trade; all the furs which are collected in the 
of the provinces of Irkoutsk proper and of Nerts- extensive regions of the north being brought to this place, 
Bk. It-is bounded on the east by the province of as are also all the Russian and Asiatic eommodities which 
otsk, which intervenes between the eastern extremity are imported in exchange. _It also forms a species of entre- 
isia. It is watered by the great river Lena, whieh pot for the Russian trade with Kamtschatka ard the western 


brses its whole extent from south to north. The cli- coast of America. The dreary winter is the greatest disad- 
vantage of this place. The cold is excessive; and the inha- 


PIS SO Sev Vv he ripening of grain to ad- ( i 
pce ; cen 4 fap of a te cette uncertain, bitants are almost entirely eonfined to Bae soe oe a 
| June the ground in the vicinity of Yakoutsk is frozen light continuing during the deadness of the Te a a y 
p feet deep. The inhabitants subsist chiefly by hunt- a few hours. They consume —. i accol ding ¥, 4 
| but this formerly lucrative branch of trade has consi- tween drinking and sleeping 3 an mig “ as the on 
bly fallen off, in consequence of the depredations made effectual mode of patlgn up aon Cc ot eo 
he game by the activity of the hunters. The sables ing applied, like double g ne e outsi ; X. " a “4 
» become extremely scarce; but other animals still Yakoutsk contains 500 or 6 m0 an : a _ 
nd, and bring considerable gain. ee aE pe = “ig el oe t are Cossacks or Ya : 
he tribe that inhabits this dreary region bears the name Long. 140. 5. XK. -60.2,N. mi . 
ne Yacoutes. They PEE 00 7 pied the countries YAMSKOI, a fortress of ries pa is sya em 
he Angara and Upper Lena, and are supposed to have ment of 2 ee lg 1 of the 1 ama, 
originally a Tartar race; but being driven from their $V0 aa ae ae A S : eval alae: 
inal abodes by the Mongols and Burats, they have taken YAM A, 8 , 
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the government of Tomsk and district of Blisk, situated on 
a high bank of the Irtysch. It was built in 1715 of wood, 
and was rebuilt in 1765 of earth, with 200 well-built houses 
attached to it, besides barracks for the garrison, maga- 
zines, and a stone church. ‘he inhabitants are exposed to 
inconvenience from the quantity of sand that is blown from 
the river when the wind comes from that quarter. Long. 
77. 50. E. Lat. 60. 12. N. 

YANG, the name of two towns in China, of the third 
rank, one in Chan-si, near the river Han, the other in Yu- 
nan. There is also a town of this name in Corea. 

YANG-CHAN, a town of China, of the third rank, in 
Quang-tong. 

YANG-CONG, a river of China, which runs into the 
Kincha. 

YANG-HO, a river of China, which joins the San-cam- 
ho. Long. 112. 49. E. Lat. 40. 23. N. 

YANG-KANG, a town of China, of the third rank, in 
Tche-kiang, twenty-two miles south-cast of Kin-hoa. 

YANG-TCHEOU, a city of China, of the first rank, in 
Kiang-nan, situated on the bank of the Royal Canal, where 
it crosses the great river Yang-tse-kiang. It is a place of 
great trade, and, besides dealing in all manner of Chinese 
goods, is a great mart for salt, which is made on the sea- 
coast, and which is distributed over the country by means 
of small canals cut for this purpose, and ending in the great 
canal. It is 485 miles south-south-east of Peking. Long. 
118. 54. E. Lat. 32. 26. N. 

YANG-TSE-KIANG, the largest river in the Chinese 
empire, and one of the greatest in the world. Its source, 
which is unknown to Europeans, is laid down in the Chinese 
maps as situated among the mountains of Tibet. It flows 
during the first part of its course along the borders of 
China; after which it enters the Chinese territory, and 
passes, in a westerly course, through Sechuen, Houquang, 
and Kiang-nan, the central provinces, diffusing, far and 
wide, commerce and fertility, and facilitating the internal 
intercourse of the empire. Increased in its progress by nu- 
merous tributary streams, it becomes truly magnificent 
when it passes the great city of Nanking, from the fleets 
of trading craft with which it is covered; and there is 
thence a continued succession of cities, towns, and villages, 
diversified by the high cultivation of the intervening coun- 
try. It falls into the Gulf of Tsong-ming, in the Eastern 
Seas, about 120 miles to the east of Nanking. 

YANGUIN, Cuarnwan, a town of the Birman empire, 
situated on the east bank of the Irrawuddy river. It is the 
station of a custom-house. Long. 95. 45. E. Lat. 17.7. N. 

YANTCHIN or Wanrtcuin, a city of China, of the 
second rank, in Quangsee. Long. 106.51.E. Lat. 28. 1. N. 

YAO, a city of China, of the second rank, in Chan-si. 
Long. 108. 31. E. Lat. 35. 54. N. 

YAO-NGAN, a city of China, of the first rank, situated 
on the frontier province of Yunan. Near it is a well pro- 
ducing a very white salt. Long. 101. E. Lat. 25. 33. N. 

YAO-TCHEOU,a city of China, situated on the northern 
side of the Poyang lake. Itisa great emporium of the porce- 
lain manufactures, and supports a great population. Long. 
116. 14. E. Lat. 29. 0. N. 

YARD of a Suir, a long piece of timber suspended 
upon the masts, to extend the sails to the wind. All 
yards are either square or lateen; the former of which are 
suspended across the masts at right angles, and the latter 
obliquely. The square yards are nearly of a cylindrical 
surface. They taper from the middle, which is ¢alled the 
slings, towards the extremities, which are termed the yard- 
arms ; and the distance between the slings and the yard- 
arms on each side is by the artificers divided into quarters, 
which are distinguished into the first, second, third quarters, 
and yard-arms. The middle quarters are formed into eight 
squares, and each of the end parts is figured like the frus- 
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tum of acone. All the yards of a ship are squar 
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that of the mizen. —t 
Yarns also denote places belonging to the nay 

the ships of war, &c. are laid up in harbour, 


Ys where fi 
YARE, among sailors, | 


See Docx 

: implies ready or quick: Me 
at the helm; that is, be quick, ready, and expeditioys at the 
helm. It is sometimes also used for bright by Seamen : ag 
to keep his arms yare; that is, to keep them clean and bright 

YAR, a river of Norfolk, which runs from w a 
through that county, passing by Norwich, and 
the German Ocean at Yarmouth. 

YARKUND, a city of Cashgar, 
Tartary which commonly goes by the name of Little Bu. 
charia. It is situated on a river of the same name, on the 
eastern side of that great range of mountains which extends 
northwards from the Himalaya range, and divides Chinese 
from Independent Tartary. This city, after enjoying a high 
degree of celebrity in that part of Asia, was destroyed by 
Meerza Abubekr, grandson of Timour, who however restor. 
ed it to prosperity, when its population increased ; and the 
air being salubrious, he made it his residence, adorning 
it with splendid edifices, bringing water into the streets, 
and in other ways rendering it fit for a royal abode, Its 
walls are about 1200 feet high; and numerous gardens, the 
finest in the world, were planted around it. It is at present 
defended by a wall of stone cemented with mud, in which 
there are five gates. The houses are mean, being built of 
stone and mud, and have all balconies. The bazaar runs 
from east to west, and is described as consisting of a range 
of seats upon a platform, behind which there are handsome 
shops, chiefly occupied by Chinese. It contains more than 
ten large colleges, for the support of which lands are as- 
signed, and plenty of caravanserais for the accommoda 
tion of travellers. The town is watered by canals from 
the river, from which are filled certain reservoirs, of mud 
and stone, which supply the inhabitants with water when 
the canals are frozen and the river low. ‘The water of the 
river is also employed in irrigating the surrounding cultiva- 
tion and gardens. The inhabitants of this and the other 
towns in this part of Asia are chiefly mechanics, merchants, 
and teachers or priests. Many of them are afflicted withthe 
glandular swelling in the throat called goitre. The women 
of the country, whether high or low, do not wear veils. The 
Russians carry on a commercial intercourse with Yarkund, 
which is a great emporium of inland trade. It is within 
the dominion of the Chinese, under whose government it 
has been for the last eighty years. Long. 78. 27. 45. E. 
Lat. 38. 19. N. 

YARM, or Yarum, a market-town of the north riding 
of Yorkshire, in the wapentake of Langbarough, 244 miles 
from London. It stands on the river Tees, over which is 
a handsome bridge, and consists of one long wide street. 
It has a considerable trade by sea, and much cor and lead 
are shipped for London. ‘There were in ancient times two 
monasteries, founded by the family of Bruce. It has a 
good market on Thursday. The population amounted in 
1821 to 1504, and in 1831 to 1636. 

YARMOUTH, a seaport town and borough of the coun- 
ty of Norfolk and hundred of East Flegg, 124 miles from 
London. The old town is situated on the eastern ee 
the Yare, and is connected with the new town, calle 
Little Yarmouth, by means of a bridge over that river. 
The old town, which is still surrounded by walls, Ce 
of four principal lines of streets running nearly para F 
with the river, and of about 150 narrow lanes called - 
which are impassable for wheel-carriages. The 
pal streets are well built and wide, opening in some Pci 
to the spacious quay, market-places, and squares. ; The .. 
dwelling-houses are situated along the quay, which 2. 4 
sidered the finest in the kingdom, having in the ore 
noble promenade, planted on each side with trees, 82 
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g those on the banks of the Seine at Paris. The 
ij the town beyond the walls consists of extensive 
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YAWNING, an involuntary opening of the mouth, ge- Yawning 
nerally produeed by weariness or an inelination to sleep. _ |! 


by docks, timber-wharfs, building-yards, and other 
s connected with the trade of the port. The 
are well lighted with gas, and well supplied with 
The town-hall, church, and theatre, are hand- 
ildings. In addition to the church, there are other 
lapels conneeted with the establishment, and places 
hip for the various bodies of dissentcrs. There is an 
ve manufactory for crapes and other silk goods, whieh 
o be in a thriving eondition, and whieh gives em- 
mnt to about 500 persons, prineipally women. Ship- 
g, and the various trades connected with it, are also 
}on to some extent in Yarmouth ; nevertheless it 
‘be considered as a mannfaeturing town, but derives 
ortanee and prosperity from the trade and commeree 
it owes to its situation and port. The rivers Yare, 
ey, and Bure, which unite in Braydon Water, eon- 
to the town, are navigable; the first to Norwieh, 
sond to Bungay, and the third to Aylsham; and se- 
Yarmouth an extensive inland trade in the expor- 
pf the agricultural produee of the distriets that are 
ed by these rivers, and in supplying thein with coals 
her heavy goods. The exportation of grain and malt 
his port is eonsiderable ; but the prineipal business of 
uth is the herring and mackarel fisheries, and the 
jand exportation of this staple commodity to foreign 
cs, particularly to the states bordering the Mediter- 
. An extensive timber trade with the Baltic is also 
on; and there are at present nearly 400 square- 
egevessels belonging to the port. Yarmouth Roads have 
een the principal rendezvous for the eollier trade ; 
2 town derives some advantages from the supply of 
rovisions to the numerous shipping employed in this 
The harbour of Yarmouth, formed by the river 
as an awkward entrance, which, as is always the 
n harbours of this description, is obstrueted by a 
Great attention, however, is bestowed on the reme- 
pf these defects, and on the general improvement of 
it. Vessels drawing about twelve feet of water, or 
ht 200 tons burden, can eross the bar, and proceed 
town at spring-tides. Yarmouth has two weekly 
flats, and that held on Saturday is much frequented. 
nual fair is held on the Friday after Good Friday, 
neither of importance to the town nor its neighbour- 
The town is divided into six wards, and is govern- 
ia mayor, twelve aldermen, and thirty-five eouncil- 
It returns two members to the House of Commons. 
ties collected here in 1837 amounted to L.66,169, 
1838 to L.70,775. The population amounted in 
o 18,040, and in 1831 to 21,448. 
kMOUTH, a small market-town of the Isle of Wight 
county of Hants, a part of the parish of Medina, 100 
ifrom London. It stands on a rising ground faeing 
h, and retains traces of having been mueh larger at 
former period than it is at present. In its present 
it eonsists of several well-built streets. There is but 
l@rade carried on. The population amounted in 1821 
}, and in 1831 to 586. ; 
YRMUC, or Yaroun, a village of Palestine, in the dis- 
f Saphet, on a small river of the same name, which 
jtothe lakeof Tiberias. It is twenty-four miles south 
het. 
RMUC, a river of Syria, the ancient Marsyas, which 
ato the Orontes near Apamea. 


ULY, a town of Hindustan, province of Berar, nine- 
Long. 79.1. E. Lat. 


juse premises, and inferior dwelling-houses. The Yawning, aceording to Boerhaave, is performed by expand- Yellow 
wn prineipally consists of substantial private resi- ing at one and the same time all the muscles eapable of rap 
¢; and the space between them and the river is oc- spontaneous motion, by greatly extending the lungs; by Soa 


drawing in gradually and slowly a large quantity of air, and 
gradually and slowly breathing it out after it has been re- 
tained for some time and rarefied, and then restoring the 
muscles to their natural state. Hence the effect of yawn- 
Ing Is to move, accelerate, and equally distribute all the 
humours through all the vessels of the body, and eonse- 
quently to qualify the museles and organs of sensation for 
their various funetions. Sanetorius observes, that a great deal 
is insensibly discharged, when nature endeavours to get rid 
of the retained perspirable matter, by yawning and streteh- 
ing the limbs. To these a person is most inelined just after 
sleep, beeause a greater quantity going off by the pores of 
the skin than at other times, whenever a person wakes, 
the inereasing contraetion that then happens closes a great 
deal of the perspirable matter in the eutaneous passages, 
which will eontinually give sueh irritations as exeite yawn- 
ing and stretching ; and such motions, by shaking the mem- 
branes of the whole body, and shifting the contaet of their 
fibres, and the enclosed matter, by degrees throw it off. 
Hence we see the reason why healthful strong people are 
most inclined to such motions, because they perspire most 
in time of sleep, and therefore have more of the perspirable 
matter to lodge in the pores, and greater irritations. The 
advantages of some little exereise just after waking in a 
morning are eonsiderable, as it throws off all the perspirable 
matter that is ready for its exit from the body. When 
yawning is troublesome, Hippoerates says that it is cured 
by long, deep respiration, or drawing in the air at long in- 
tervals. 

YAYNANGHEOM, a town of the Birman empire, si- 
tuated on the eastern bank of the Irrawuddy river. It 
earries on a very considerable traffic, and has a manufac- 
ture of earthen ware. Five miles east of the town are situ- 
ated the petroleum wells, whieh supply the whole kingdom 
with this oil, whieh is used in lamps and for all other pur- 
poses of train or wood oil, and is sold very eheap. ‘The 
government farms out the ground that supplies this extra-- 
ordinary oil, and the renter draws it out at his own expense. 
The depth of the pits is about thirty-seven fathoms, and it 
is drawn out by means of pots, which are let down to the 
bottom by ropes. Long. 94. 35. E. Lat. 20. 28. N. 

YEAR, in Astronomy and Chronology. See AsTRONo- 
my and CaLENDAR. 

YEAST, or YEsrt, a head or seum rising upon beer or 
ale while working or fermenting in the vat. See Brewine. 

YELCUNDEL, a district of Hindustan, province of Hy- 
derabad, situated between the eighteenth and nineteenth 
degrees of north latitude, and bounded on the north by the 
river Godavery. 

YELL, one of the islands of Shetland, lying north-east 
from the Mainland, and divided from it by an arm of the 
sea, ealled Yell Sound. By some it is thought to have been 
the Thule of the ancients. It is seventeen miles long and 
from six to eight broad. It is very mountainous, and full 
of moss; but there are eonsiderable pastures, in which the 
islanders feed a great many sheep ; and it also affords plenty 
of peat. It has eight large harbours. It is divided into 
two parishes ; and its inhabitants are partly supported by 
the eod, ling, and whale fisheries, and by agrieulture. Their 
number in 1831 amounted to 3492. 

YELLOW, one of the original eolours of light. 

YELLOW River, or Hoaneuo, a great river of China, 
which, along with the parallel stream of Yang-tse-kiang, 
or Blue River, bas its sourees in the unknown ele{ts of 
the Tibetian Mountains, probably the lofty central chain 
of the Asiatic continent ; and after a tortuous course of 
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Yellow Sea great length, estimated at about 1800 or 2000 miles, it falls 
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into the Yellow Sea by numerous channels, in about 33° 
north latitude. In the early part of its course it runs north- 
ward, and is carried beyond the limits of the Chinese em- 
pire, being turned aside by a lofty chain of mountains for 
500 or 600 miles. It afterwards turns into an opposite di- 
rection, and reaching the original line of its course, again 
enters the Chinese empire, and by its winding progress dif- 
fuses more widely the benefit of its waters. Though broad 
and rapid, it is in many places so shallow as to be unfavour- 
able for navigation. It is also liable to overflow its banks, 
so that it has been necessary to raise dikes for the defence 
of the surrounding country. 

YELLow Sea, a large gulf, about 120 miles in length and 
eighty in breadth, connected with the Gulf of Pe-tche-lee, 
and extending along the coast of the province of the same 
name in Chinese Tartary. 

YELPOOKRA, a small town of Northern India, province 
of Canara, situated above the Ghaut Mountains, in the 
Soonda district. It is inhabited by Christians, Mahom- 
medans, and Hindus. Long. 74. 55. E. Lat. 14. 57. N. 

YEMEN, a large province of Arabia, comprehending its 
fincst and most fertile portion, situated partly on the Red 
Sea and partly on the Indian Ocean. It is surrounded by 
the provinces of Hadramaut, Nedjed, and Hedjaz. It was 
celebrated by the ancients under the title of Arabia Felix, 
but modern researches do not by any means justify this ap- 
pellation : some parts are no doubt fertile, but in general it 
is barren and unproductive. It is divided into two parts, 
differing greatly in soil and climate. The plain of the Te- 
hama, which forms a broad belt along the whole of the 
coast, consists almost entirely of a waste of dry and unpro- 
ductive sand. It is about two days’ journey in breadth, and 
is scorched by torrid heats. The Djebal, or mountainous 
district, in the interior, presents in many parts a more agree- 
able aspect. The hills, though precipitous, arc fertile in 
many spots, and enjoy a more temperate air. The lower 
declivities are covered with trees and aromatic shrubs, and 
the mountain chains are divided by fine valleys, which, being 
watered by numerous streams, can be advantageously culti- 
vated. ‘The natives are industrious agriculturists, though 
their instruments are rude; and in many districts the fields 
are cultivated like gardens. The grains chiefly raised are 
barley, millet, and dhourra: there is not an adequate supply 
of water for the cultivation of rice. The aromatic plants 
which grow upon the sides of the hills are the most valuable 
products of this region. The coffee produced in Yemen 
has always possessed a flavour which cannot be rivalled 
by that of any other country to which the shrub has been 
transplanted from this its native region; and Mocha coffee 
is in request all over the world. The balm of Mccca, and 
the tree bearing incense, are also produced in Yemen, 
though they are found in greater perfection on the opposite 
coast of Africa. 

Like the rest of Arabia, Yemen was formerly parcelled 
out among a number of different sovereigns in unequal 
portions; but it has been formed into a considerable mo- 
narchical state, subject to a sovereign who assumes the 
modest title of Imam or doctor, but excrcises over his sub- 
jects an authority nearly absolute. Hc is forced however 
to pay respect to the pride of the aristocracy, namely, the 
schiechs or hercditary chiefs, who here, as over all Arabia, 
possess a high influence, and, seated in thcir strong castles 
in the interior, often set his mandates at defiance. The 
sovereigns of Yemen were formerly reduced under the Sa- 
racen power, and afterwards under the soldans of Egypt. 
They were since menaced by the growing power of the 
Wahabees, who made themselves masters of all the sea- 
ports except Mocha; but their power and kingdom bcing 
extinguished by Mehemet Ali, this country came under his 
dominion. In consequence of the late successful operations 
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of the British flect against Syria, it will revert 
country to the rule of the sultan. 4 

YEN, a river of China, which falls into the F 
seventeen miles south-east of Yen-tchang. 

YEN-KIANG, a city of China, of the second; 
Pe-tche-lee. Long. 125. 30. E. Lat. 40. 30, N. 

YEN-NGAN, a city of China, of the first ran 1 
si, situated in an agreeable plain surrounded by lo 
tains. The territory abounds in fens. Long. ] 
Lat. 36. 44, N. 

YEN-PING, a city of China, of the first rank, ip 
It is situated on the river Min-ho. It is not 
considered a stirring commercial city. Long 
Lat. 26. 40. N. 

YEN-TCHEOU, a city of China, of the first 
Tchekiang, situated on a river near the sea, SO 
approaches its walls. It contains beautiful build 
its vicinity are mines of copper, and trees which y 
nish that is much esteemed for lackered work. 
tung there is another city of this name, of the fi 
territory is plentifully watered by many stream 
closed between the Hoangho and another great 
has also numerous dependent cities, nearly as larg 
The territory is celebrated as being the birth-p 
fucius. Long. 116. 36. E. Lat. 35. 44. N. 

YEOMAN, the first or highest degree among 
beians of England, next in order to the gentry. 4 
men are properly freeholders, who having land o 
live on good husbandry, 

YEomaAN is also a title of office in the king's h 
of a middle place or rank between an officer a 

YEOMEN of the Guard were anciently 250 
best rank under gentry, and of larger stature th 
each being required to be six feet high. At pres 
are but 100 yeomen in constant duty, and seve 
notin duty; and as any of the 100 dies, his place is 
out of the seventy. They are dressed after the 
King Henry VIII's time. They formerly had 
as wages when in waiting, but this was withdraw 
reign of Queen Anne. 

YEOVIL, a borough-town of the county of Som 
the hundred of Stone, 121 miles from London. I 
on the river Yeo or Ivel, which joins the Parret, 4 
to the Bristol Channel. It is a well-built town, ; 
once famed for its woollen manufactures; but 
been superseded by the making of gloves, which 
the chief occupation, and has augmented the 
Besides the church, there are various places of 
dissenters. There is a well-frequented market on 
The inhabitants amounted in 1821 to 4655, and it 
5921. 

YEOWAH, a town of the Birman empire, 
bank of the Irrawuddyriver. Long. 94.30. E. La 

YERNAGOODUM, a town of Hindustan, 
the Northern Circars, in the vicinity of which are 
of timber, which might be conveyed to the se 
streams of the Wurda and Godavery. Long, 81. 
Lat. 16. 58. N. 

YETHOLM, a parish on the confines of Englat 
county of Roxburgh, containing two villages 0 
namc. One of these, Town Yetholm, is the plac 
the largest colony of Gipsys in Scotland is to 
The strolling habits and vagabond life which they 
too well known to require any description here; 
be stated, that in consequence of the operation 
police act for Scotland and England, there is every f 
lity of a change taking place in their erratic mod 
their being compelled to settle to steady occupatio 
ed place of abode, or otherwise being liable to be 
as vagrants. Their number is at present about 10 
village is situate in a valley about one mile in 


Y ON 


ter of a mile in breadth, through which the Bowmont 
The parish church is situated in Kirk Yetholm, 
ili in Town Yctholm there are two dissenting places of 
fp. The population of the parish in 1831 was 1289. 
|ZD, a city of Persia, in the province of Khorassan, on 
pntier of Seistan. It is situated in a sandy descrt, con- 
s to a range of lofty mountains. Being a great com- 
] emporium betwcen Hindustan, Bokhara, and Persia, 
:place of considerable trade, is large and flourishing, 
c bazaar is supposed to contain 20,000 houses, besides 
of the Guebres or worshippers of fire, which are esti- 
at 4000. These Guebres are a persecuted remnant, 
miter the extinction of the greatcr part of their race, 
ll suffered to exist in a state of oppression, being sub- 
i toa poll-tax of twenty piastres, besides the various 
pxagons of the Persian government. There were formerly 
jopulent Hindus in this place; but, in order to escape 
xactions of the governor, who intended to plunder 
they all fled in one night to Candahar, where they 
‘established themselves, and since that period thcre 
ot been more than nine Hindus in Yezd. The city 
ts corn from Ispahan. Cattle are scarce, and scl] 
| The town is famous for the manufacture of silk 
{which are superior to any in Persia. The fort has 
{mean appcarance, and the town is destitute of a 
It is about 300 miles east of Ispahan. Long. 55. 30. 
it. 32. 30. N. 
IZDIKHAST, a town of Persia, in the southern part 
| province of Irak. It is the first which occurs in the 
oad to Ispahan, after passing the frontier of Laristan. 
UISAN, a small island among the Philippines, near 
rthcoastof Panay. Long. 122.32. E. Lat. 11.35. N. 
MCA. See Inca. 
-YUEI, a city of China, of the second rank, in Yunan. 
| 98. 24. KE. Lat. 25. 58. N. 
KE, in Agriculture, a frame of wood fitted over the 
of the oxen, by which they are coupled together, and 
ssed to the plough. 
E of Land is the space which a yoke of oxen, that 
» oxen, may plough in one day. 
NG-NING, a city of China, of the first rank, in 
n, on the borders of Tibet, situated near a fine lake. 
keighbouring country abounds in cows having those 
ails with which the great men of Cluna arc accus- 
i to adorn themselves. 1095 miles south-west of 
iz. Long. 100.24. E. Lat. 27.50. N. Of the same 
| there are several other cities. of the second and third 


NG-NGAO, a small island near the coast of China, 
langtong, twenty miles south-south-east of Macao. 
)NG-PE, a city of China, of the first rank, in Yunan, 
ountainous district, yet fertile, and watered by a fine 
Long. 100. 34. E. Lat. 26. 42. N. 
NG-PING, a city of China, of the first rank, in Pe- 
ee, on a river which runs into the Gulf of Leao-tong. 
nvironed by the sca, by rivers, and by mountains co- 
for the most part with fine trees. From the sea it is 
ied with great plenty of all the necessaries of life. Not 
m the city stands a fort named Chun-hai, whicl: 1s 
ry of the Tartar province of Leao-tong. This fort Is 
the castern extremity of the great wall. 115 miles 
$f Peking. Long. 118. 34. E. Lat. 39.55. N. 
ING-TCHANG, a city of China, of the first rank, in 
h. It is large and populous, and is built in the midst 
1 mountains, in the neighbourhood of a savage pcopie. 
ountry produces gold, honey, wax, ambcr, and a vast 
@"ity of fine silk. 270 miles south-west of Peking. Long. 
YER E. Lat. 25. 6. N. , 
NG-TCHEOU, a city of China, of the first rank, in 
fhuang, forming the most southerly city of the province. 
uated ona fine river, amid verdant and well-cultivat- 
y wal. 
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ed mountains, particularly abounding in bamboos. 882miles Yonne 


south-west of Peking. Long. ] Llib. Ee Ieape@Ge 100Ne 

YONNE, a department in the north-east of France, form- 
ed out of Auxerois in the ancient Burgundy, and Sennois, a 
part of ancient Champagne. It extends in north latitude 
from 47° 22’ to 48° 37’, and in east longitude from 2° 4:7' 
to 4° 19’, It is bounded on the north by the departments 
of Seine-Marne and Aube, on the east by Aube and 
Cote d’Or, on the south by Nievre, and on the west by 
Loirct. It is 2846 square miles in extent, is divided into 
five arrondissements, thirty-seven cantons, and 481 com- 
munes, containing 355,237 inhabitants in 1836, all of whom 
adhere to the Roman Catholic church. The face of the 
country is undulating, with valleys extending between hillsof 
moderate height. In the western division, the soil chiefly 
consists of clay, which is much covered with wood, and over- 
run with wet marshy pools and ditches. In the south and 
east it is calcareous and stony, and in the north a produc- 
tive loam. It is on the whole tolerably fertilc, yielding 
more corn than is requircd for the consumption of the in- 
liabitants. The climate is mild and peculiarly healthy. 
The chief river, from which the department takes the name, 
is navigable. It entcrs from Nievre, flowing from south to 
north; and after receiving the waters of the Vannes, tlie 
Armoncon, the Scray, the Eure, the Voisin, and the Tholon, 
it passes into the department. of the Seine and Marne. 
The canal of Burgundy terminates near to St Florentin, and 
the canal of Briare touches a small part of this division of 
the kingdom. 

The chief occupation is agriculture, and the corn grown 
here is of a good quality, especially in the northern part ; but 
in the east and the south the cultivation of the vine is found 
a more beneficial pursuit. A large quantity of exccllent 
wine is made, especially in the district adjoining to Cote d’Or. 
There is nothiug remarkable in either their cows or sheep ; 
and the cultivation of green crops is very rarely attended 
to, the only good pasture being the natural meadows on the 
banks of the Yonne. Fruit trees are very abundant, and 
yield large annual crops, especially of plums; and the nuts 
and chestnuts are objccts forexport. The other articles ex- 
ported are wood, charcoal, wine, hay, and live cattle. There 
are manufactures of cotton, linen, and woollen ; paper-mills, 
tanneries, glass-houses, and potterics ; but barely sufficient 
for the home demand, and all upon a contracted scale. 
There are some small mines of iron, not yielding more than 
300 tons of raw iron, which does not suffice for the supply. 
This department elects three deputies to the representative 
chamber. 

YON-NIM-KIEN Horton, a town of Chinese Tartary, 
on the eastern coast of the Ycllow Sca, 263 miles east ef 
Peking. 

YOOL or Yow Istanps, a cluster of small islands in 
the Pacific Ocean, so called by Captain Forest in 1774, 
They were called, in 1788, Tattee Islands by Mr Meers. 
They are situated off the north coast of Wagiou, about the 
31st degree of E. long., and are surrounded by coral reefs. 

YORK, an English county, by far the largest in the 
kingdom. In extent it more than equals the two next 
largest counties, viz. Devonshire and Lincoln. According 
to the parliamentary returns of 1831, the whole surface 
is 5836 square statute miles, or 3,730,040 acres, or nearly 
one-ninth part of the southern division of the united king- 
dom. ‘This county is bounded on the cast by the German 
Ocean; on the north by the countics of Durham and West- 
morcland; on the west by the latter county and Lancashire ; 
and on the south by Cheshire, Derbyshire, Nottinghain- 
shire, and Lincolnshire. The river T ees on the north, and 
the Humber on the south, are boundaries marked by the 
hand of nature, and so, in some degree, are the ranges of 
hills on the western sides; but these last are indefinite, and, 
like most other divisions of counties, those of oe 
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are mostly imaginary lines, whose position is chiefly ascer- 
tained by local tradition. 

This county is divided into three portions called Ridings, 
designated from their positions as the East, the North, and 
the West, and one smaller division called the Ainsty of 
York, comprehending the city of that name and a district 
surrounding it. As the statistical account of the popula- 
tion may be more appropriately shewn under the heads of 
the respective divisions, we need here only state the col- 
lective results of the several decennial enumerations that 
have been made in the present century. They are as fol- 
lows. In 1801, 858,892; in 181], 986,174; in 1821, 
1,173,187; and in 1831, 1,371,359. 

The members of the upper house of parliament taking 
their titles from places in the county are the following, viz. 
dukes of Richmond, Leeds, and Cleveland; marquis of 
Normanby; earls of Doncaster (duke of Buccleuch in 
Scotland), of Scarborough, of Pomfret, of Beverley, of 
Harewood, and of Ripon; Barons Hawke, Bolton, Ribbles- 
dale, Prudhoe, and Wharncliffe. The representatives of 
Yorkshire in the House of Commons have been much 
altered by the reform act of 1832. The three ridings re- 
turn two members each; the boroughs of Aldborough, 
Boroughbridge, and Hedon, which returned two members 
each, have been disfranchised; and Thirsk and Northaller- 
ton, which returned two, now elect but one each. The 
large towns of Leeds, Sheffield, Bradford, and Halifax, 
have been created boroughs, electing two members each, 
as weli as Wakefield, Whitby, and Huddersfield, which 
have one each. The whole county thus returns five more 
members than it did before the passing of the act in 
question. 

The wealth and fertility of Yorkshire are much promoted 
by the rivers which in various directions pass through it, and 
by the several navigable canals, which either unite the dif- 
jerent branches of those rivers, or draw from them a supply 
of water for their immediate use. The ‘fees forms a boun- 
dary to Yorkshire on the side of Durham, but a very small 
portion of its waters is collected trom the former county. 
In the west riding, the rivers Ribble and Wenning flow 
towards the Irish Sea; but they are inconsiderable streams 
till they enter Lancashire. All the others that have their 
sources in Yorkshire empty themselves into the German 
Ocean, in a river then denominated the Ouse, through the 
great estuary the Humber. The Ouse is composed of two 
small rivers, the Swale and the Ure, which unite below 
Boroughbridge, and, soon after receiving the waters of the 
Nidd, passes by the city of York, to which place it is navi- 
gable. It is soon afterwards increased by the reception 
of the Wharfe on its right bank, and of the Derwent on 
its left. It then receives the river Aine, whose waters near 
Snaith have been increased by those of the Calder and its 
numerous tributary rivulets; and soon after, on the same 
bank, the river Don, whien its breadth is nearly equal to that 
of the Thames. The most important canal is the Leeds and 
Liverpool, which connects together, by internal navigation, 
the two important ports of Hull and Liverpool, and affords 
to the manufacturers facilities of exporting their produc- 
tions from either of those places, as may be most suitable 
for the various markets to which they are destined. There 
are several shorter canals, which connect the towns with 
the navigable rivers, or convey from the coal-mines their 
important produce. Many projects for the construction of 
railroads through this county have been formed, and some 
of the works have been begun; others are yet waiting for 
parliamentary or legal decisions; but a few years will pro- 
duce great changes in the modes and facilities of commu- 
nication. 

The north riding of Yorkshire is divided into ten wapen- 
takes, two liberties, and the towns of Richmond, Scar- 
borough, and Whitby. The area of the riding is 1,315,200 


acres, as measured on the best maps; while that relia. y.. 
from the returns of each parish is only 1,275,820, a dig. 
crepancy that cannot be accounted for. Mr Tuke om | 
years ago estimated the area at 1,311,187 acres, of shit 
442,565 acres were then uncultivated. It is now sy 

: Pposed, 
though not ascertained, that more than one half of what 
was then classed as uncultivated has, within the last forty 
years, been rendered more or less productive. 

The population at the four decennial enumerations has 
been found to be, in 180], 158,225; in 181], 169,391» in 
1821, 187,452; and in 1831, 190,756. At the last of these 
periods, the males were 93,203, and the females 97,553, 
The families were 40,760, of whom 17,964 were chief} 
employed in agriculture, 11,298 in trade or handicraft, and 
11,498 were not comprised in either of the preceding clases, 
The number of males at that time under twenty years of 
age was 47,396 ; the occupiers of land employing labourers 
was 4950, of those not employing labourers 43345 the 
labourers employed in agriculture were 14,646; the persons 
employed in manufactures, or in making manufacturing 
machinery, were 1009; those employed in retail trade or 
handicraft, as masters or workmen, 12,749; the Capitalists, 
bankers, professional or other educated men, 1870; the 
labourers employed in labour not agricultural, 4391; other 
males twenty years of age, excepting servants, 2836; male 
servants twenty years of age, 615; and under twenty years, 
229. The female servants were 9261. 

The land on the sea-shore is generally lofty, and the 
cliffs precipitous, varying in height from one hundred and 
fifty to nine hundred feet. Within this narrow sea-boun- 
dary is a tract called the Eastern Moorlands, about thirty 
miles from east to west, and fifteen from north to south. 
It is apparently a barren country, penetrated with some 
beautiful and fertile valleys, which are indeed narrow; but 
the hills that rise on both sides of them are cultivated 
nearly to the top. Rosebury-Topping, a mountain whose 
summit is 1480 feet above the level of the sea, overlooks 
the beautiful vale of Cleveland, and the other parts of the 
western division of this riding, especially the rich and pic- 
turesque districts in the vicinity of Boroughbridge and 
Richmond. ‘The western moorlands are superior in ferti- 
lity to the eastern. Some of the dales in this district are 
celebrated for their beauty and fertility, particularly Wens- 
ley Dale, Swale Dale, and some of the smaller sheltered 
spots. 

oT he cultivation varies so much that it is difficult to give 
even an outline of the different practices. The greater 
portion of the land is in pasture. In Cleveland and Rye 
Dale the best wheats are grown; and the average produce 
is somewhat more than twenty-three bushels to an acre. 
Barley is not much grown, nor rye, except on poor and 
sandy soils. Oats are extensively cultivated, and great 
crops are produced in Rye Dale and some other of the 
vales. They are chiefly consumed in the manufacturing dis- 
tricts, where they form the food of the greater part of the 
labourers. In many parts of this riding, a mixture of wheat 
and rye is sown: this corn is commonly known by thename 
of meslin, and is made into flour, of which the bread of ale 
most the whole district is composed. The breeding and fat: 
tening of cattle, and the operations of the dairy, are of more 
importance to this riding than the growth of corn. +n€ 
cows are generally of the short-horned kind, and 
of small size, but clean made, and fine in the bone. The 
average weight of the oxen, when fat, is about forty stone. 
The sheep are still mostly of the old large coarse-bon 
the gradua 
race, but improvements are proceeding by The 
mixture of the Dishley and Northumberland breeds. ihe 
fine wool clipped in this district is mostly consumed E. 
domestic manufactures of hosiery, in i knitting of whl 
the females are very generally occupied. : 
The whole of Ete: ~ heart loath celebrated for 11s 


¥G 
R K. 
963 


9 tion 7” 
th 
g them : e bre 
opal eds of 
| ng cl the ho 
f ea no arse 
ee eae rh riding. ‘The hors 
; of the racing die the és and: he — ief seat 
hiseful oe aoe Ang of re sar of Cl for w 
pf great Riedie rear m Ben! a me ag viele roe oar aoe pow 
s are ad ount ns of thi lorses e T » ve pts re 46 rers 
‘ * h ar erve 63: e 
Seer! vantageo Tote = divish of a small ¢ kn - of alee a sche et ai 
| Whitby ane c! ‘athe of ae Yorksh ., Thi: pe sat: dbs 2697 males ~ éther ti 
andon nd Sc he fe wT chmo shir or is divisi swe , and ; the went han agri 
t ed. arbo orm ron nd s e are peculi 1si0 re 6 tho m y ye gric 
i eos pi vices nud copper Oak ‘ne phism th Yorkshi oo unter cleale a 
ief su y is sm und i t the 1s still per hw pect nery ; rikin shire i that a ts tw ze : 
val pply 0 all a n vari min pr ve b s ne s gO g fea is n ge ) ent 
beat lad fuel — the quali nee “) hae ns divided i and te 4: ae marked _ the 
ared i ral obtai ualit s of th atte owe into ast ar > includi ough: x b 
hern sh in lar producti ined fi y bad; e ridi r th TS. Th thre e rath ing th in so y any 
*his di sore: of Ae quan tion sag) rom D ; andh ing oy iver & e ‘firs 2@ par ay dldan’ e se ome f etrone 
. : F ? . t ts pleas a-V ew 5 
ufacturi ion of e ridin tities ‘at um, whi urham. = ee umber is a trac as far ms: The 1 th ak 
| layed i of Yorkshire A amy which is elected The se is 10 aly th level Sec! en st 
jnd of maki ell an s TKS S next di som art a he no and, prod 1ay 
e than domestic goods * Seg be vi on the anal ext division na! the sas A piety extending from 
400. Shi perso ndustry A mange: porti iewed a dail 2 elevated to the the W t feedi , inclu ~ Je 
ing “Shipbu and the in no i of ate of pe a ike rather one —— ven ae land ak Mi Aad 
adn ah and 4s wholasbe plac a, whichets to 4 gravel a light e level hey ning fi this island. 
the nea -cloth the aN prods n Is 00,00 »in oth dant ch alies tem amazin and. 
i a Snes Rg tea hy mh a 
: st 3 an -work erati S e wa hirt P Wve tesa c 
Lic most stri : ‘a herrin me that ? Masog: ret of good eerie : sectalieance 4 What a he Prva my hela The 
orough ate . g-fisher part of y man thie kus ae of and co ed; bu 0, av in is HO es mix 
Moy astle, ren P- y affords netaait: at eee Fi ye Mag late én eomallva free 
pow a. the ab antiquity i some oc- extends Th r maki in this 0 corn land mu ortion 
» Some vast numb beys or in the c- darie s from € hindi such part of -land. ch of it of 
of Ri + r th Th h 
stor aut most of seats of Rievaule, Byk are = atly sain the western fo een Ne county, the at of 
jer] bishob-of 7 ts of nob » Byland ures¢ ed poe se daraa a ; though 
e of ome ishop picuo lem | Saesits the L nr thee of th hn and nes 
P of Y us en atu Th Le est ridi e W e ne 
t. 5 com pan a prey rho gentl emeew From t soil at is Fagan olds ae diag 
e the om Hall a Feversham pom pr lets, a the om Gilbert verywhe tae tye fa 
ry; B arquis on lL. Si 3H le » oF is ry i ele t in at c @ 
: Brompton, Si Noranb LD dnaclee caste, No is extremely has ours general and ‘unpe 
e, earl , Esq.; eor nby ; . Dundas; s Tur ’ tabi part of irty. di wd wit s ver ardent 3 
: lof tad Genre Caley, Ba 33 Mula ral improvements tant | ee ih and 
eid , duke it 3 Re All een, b than this ridi p sal ham 
3. 31 ns i ath Cie Rok de i are te y pari this ri 10re iff P 
M » wer n the ri Cl eb im into parin s ridi proofi cult 
4; wr e the e ridi eveland y, J. prove corn g and ng of s ofr to 
5 Thi » 41 se: S mo : me men -beari born; Yo recent agri 
ee gl arr the po oo merlyfoded Hie also & land. yee ste yee 
fing pl re held’ Pickeri ond, 3 gh, 836 pulation eee Ps ——— bie In tl ged fr @ Wold 
ae pe as he ring, “Peet age oe has = with hing But part Ponce mt low Leaks tro 
Irthall rough alton city of ; Th orthall y, een in such ¢ rushe : ye ensive ome 3 P 
The erton , Romald » Scarb York; e electi erton, b olds, in creased rops of s, have ar, and evens = 
_—,. and Ki kirk pone ; and ions for reedi their f ina grain been rn ey for- 
wentak riding irby M , Rich gh, Whi the or mo ing ho r form most that th drain ely pr 
ough on atone Moors pict Stokes: more profiuble Seri od extraordinary de st Asie are 
illest of ingst ugh of y of Y g, Thir iL mero n. Th as affordi their e ver y degre e land 
D160 f the th on-u Bev ork is divi sk, us and e war ing presen y well es’ Tt 
eS, th es, but e€ ridin ull. Th and th ed int “ quali tive b ensive. or S bbits for sl proved pted fo 
apd differen the ents wars he are e coe six sou ity. T y bein , but, fo its w sheep state r 
| i h he fi gc » for th ere fe and a are 
he g includ ce prob rns from easured a of thi and i en arms. overed e most ormer] $s grow 
~ © pptlation at oa om pares ol akin neon 1,200 " ~h nrerety eee wai ae ah 
ae th putati rom y7 ,is is in 20 mes th ge m 
#1, 153,8 be, i e fo tatio road 1,36 s cold g_ vari 00 s, ar e Wi of a ore 
ye tag aa comprbes een 3360 W gee he rpernenden Fett a 
th 3 andi y aed ennial river olds fre nsid nnum eral] , and i er 
he Fe ke male in 183 0,992 ial _en s bt the quentl erabl a y lar in th 
i S 1 ; umerati it t cold i y y: he ii ge the 
poly ate Arle 1 168.891: —F et ier ar cold is more pik antl he climate cans 
| yed i sw a t th 9753 i ridin to of ere en oast, e 
her and handi in agri as 36,9 nd th € last Mae __ and produ the hi » and se fog the ai 
of th ndicrafi gricult ,960 e fem of the which i no ce agu ills. th the s gs. O air 
ent ese cl: im ure , of wh ales 8 se Oo 1s manu es. az e air i now li n th 
ite da vrs — and 13,10 wer in eas 3,025 we vs eee ws stig ie ani hp en areal es longer 
ourers labour ge was aa numb ere no e, man ere Is s. Th emales i e aii cept th oe moist, 
e nl er tc unufac- whol e forei in cien e spinni es , 
e were 127 ers were 90, Satay cps whol cased and it cient eth, and of ax 
pmaking ac ae ees ee rincpatne st 1 my tn he ohh th jaiihag at Po peer 
. e 4 ae i r @ 
b capital ornare ee: empl employed emplo ee. capid scorhoae fase: aounies kel eee 
ists, one oh ie ica ake oyed in In shal. ie and pear eae om. asd forty Hull riding 
nkers, “ asters pbs those manufrs ane er pro e than rte Pie we ne place 
a seer Napier ployed ities of ae ab perty have wir ala period uch as 
or other , were 12,0 re- stori ssels, and cks hav een incr its zed its po- 
edu 017; ing fi e be eased reanti 
cated =. has hed their os affordi en const far + cin 
, the sen, on argoes ing faci structed yond 
anc wh . ili ed fo 
cie at A tie rth 
nt part i was round t Ss in ere 
rt in form th the | cepti 
ch erl ese d andi 10n 
, eerfuln y a sw ocks ing a 
ess and amp, @ a new ri 
bea nd it town 
uty. ‘T surpass 
he fo sing 
reign 


964 


York. 


West 
riding. 


YOR K. 


trade of Hull consists in the importation from Russia, Swe- 
den, and Denmark, of naval stores, and the other produc- 
tions of those eountries, and in the exportation to them of 
the manufaetured goods produecd in the eounties of York, 
Laneastcr, Derby, Chester, and Nottingham, with which 
the town is counected by means of canal and river-naviga- 
tion. The same description of trade is carried on between 
Hull and the ports of Holland and Germany as exists be- 
twixt it and the towns on the Baltic Sea. Although these 
are the most aneient and the most natural sources of the 
commeree of Hull, yet to them it is by no means eonfined. 
Considerable trade is earried on with the United States of 
America, with the West Indies, with the ports of the Medi- 
terranean, with Spain and Portugal, and recently with South 
Ameriea. The building and equipping of ships is a souree 
of great employment, and some ships as large as those with 
74 guns were built here during the war. Many vessels be- 
longing to Hull shipowners are to be hired for freiglit, and 
may be found in almost every part of the globe. The whale- 
fishery has, from the first years of the discovery of Green- 
land, been pursued by the inhabitants of Hull, but with 
pre-eminent suceess ever since the year 1766, when an indi- 
vidual merchant of that town gave an impulse to that braneh 
of industry, by whieh its prosperity has been much pro- 
moted. In order to promote the internal trade of this divi- 
siou of the county, the town of Goole, on the river Ouse, 


has, by a reeent act of parliament, been made a custom-’ 


house and bonding port. Many ships now repair to it to 
load and discharge cargoes, from its being near to the chict 
seat of the manufacturing distriets, where the population is 
the most dense, and where is the greatest production as 
well as consumption of various articles of merchandize. 
The trade with the interior, by the different rivers that 
empty their waters into the Humber, and by the eanals 
that connect these rivers with each other, is of an extent 
whieh has no parallel in any other part of Europe, where 
their rivers have a course of navigation of mueh greater 
length. 

The most interesting objeets in this division of Yorkshire 
are the natural eaves at Flamborough Head, York Minster, 
Howden Chureh, Kirkham Priory, Bridlington Priory, and 
Trinity Chureh in Hull. 

The most distinguished seats of noblemen and gentle- 
men are Wressle Castle, Colonel Wyndham ; Birdsal, Lord 
Middleton ; Boynton, Sir William Striekland ; Cave Castle, 
H. B. Barnard, Esq. ; Burton Constable, Franeis Constable, 
Esq.; Hotham, R. C. Burton, Esq.; Ragwell, D. Sykes, 
Esq.; Sledmere, Sir M. M. Sykes, Bart.; Woodhouse, Ro- 
bert Denison, Esq.; Melburn, Sir Henry Vavasour, Bart. ; 
and Scampson, Sir William St Quintin, Bart. 

The election for members of parliament for the east rid- 
ing is held at Beverley; and the other polling plaees are 
Hull, Driffield, Pocklington, Bridlington, Howden, Hedvn, 
and Settrington. 

The prineipal towns and their inhabitants in 183] were, 
Hull town, 32,958, but including its very large suburb 
Seulcoates with 13,468, and Sutton with 4383 inhabi- 
tants, the population of the port was 50,809; Beverley, 
8302; Bridlington, 4792; Howden, 4531; and Driffield, 
2990. 

The west riding of the county very far exeecds the other 
two in extent, population, wealth, and activity. It is di- 
vided into nine wapentakes; and beside these, a small 
distriet is, for clection purposes, comprehended in this rid- 
ing, although some parts of it are situated in the other two 
ridings. The division of this part, called the Ainsty of the 
city of York, comprehends the eity itself and eighteen other 
parishes, whose extent is 54,400 acres. Leaving out this 
Ainsty, the west riding eontains 2576 square statute miles, 
or 1,648,640 acres. The population at the four decennial 
enumerations was found to be, in 1801, 565,282; in 1811, 


655,350; in 1821, 801,274; and in 1831, 976)950) 
last of these periods, the males were 485,812, and the females 
490,538 ; the familics were 198,646, of whom 31,188 “7 
chiefly employed in agriculture, 118,733 were engaged re 

; m 
trade and manufactures, and 48,725 not Comprised in either 
of the other two elasses. The number of males at that 
time under twenty years of age was 231,666; the occy. 
piers of land employing labourers were 7096 3 the occupiers 
of land not employing labourers were 10,636 ; the labourers 
employed in agriculture were 24,502; those persons em. 
ployed in manufactures, or in making manufacturing ma. 
chinery, were 74,699; those employed in retail trade or 
handieraft, as masters or workmen, were 60,109; the capi 
talists, bankers, professional and other educated men, were 
8354; the labourers employed in labour not agricultural 
33,685; other males twenty years of age (excepting oer 
vants) 10,366; male servants twenty years of age, 2949 
and under twenty years of age, 1025; the female servants 
were 22,107. 

The faee of the country furnishes scenes strikingly con. 
trasted. The eastern portion, stretehed along the banks of 
the Ouse, is generally a flat, moist, and marshy district, in 
some parts fruitful, but in all uninteresting to the tourist, 
The middle part, as far as Sheffield, Bradford, and Otley, 
is an undulating country, finely varied, and rising gradually 
till it reaches the most western portion, which is very rugged 
and mountainous. Beyond Sheffield, black moors are the 
only objeets, till Blackstone Ledge is reaehed, on the con- 
fines of Lancashire. The western part of Craven presents 
heaps of rocks and mountains in the most picturesque forms 
and situations. Pennygant, Wharnside, and Ingleborough, 
the most conspicuous of these, may be classed among 
the loftiest mountains in England. According to the Tri- 
gonometrical Survey of Colonel Mudge, the height of 
Wharnside is 2263 feet, of Pennygant, 2270, and of Ingle- 
borough, 2361. Amidst the hilly and mountainous tracts 
of this riding are many romantie and some sequestered 
valleys, presenting the most beautiful scenery. ‘The most 
extensive of these are Netherdale, watered by the Nid, 
Wharfdale, and the vale of Aire; but many of the smaller 
vales vie with them in picturesque beauty, and, being 
gencrally enelosed, well wooded, and thickly studded with 
villages and houses, present, from the surrounding emi- 
nenees, the most enchanting prospects, eombining often in 
the same vicw the most sublime and the most lively of 
rural scenery. The roads from Knaresborough or Ripon 
to Pateley Bridge, from Tadeaster to Otley and Skipton, 
from Leeds by Bradford and Keighley to Skipton, from 
Bradford to Halifax, and from Halifax by Dewsbury to 
Wakefield, unfold some of the finest scenery that can be 
seen in this island. The climate of this riding is very 
mueh varied; in the eastern part, near the Ouse, it is warm 
and moist; in the middle district the air is sharp, clear, 
and generally eonsidered healthy ; in the western parts the 
elimate is eold, tempestuous, and rainy. The mountains 
of Craven and the moors near Blaekstone Ledge are the 
most foggy, rainy, and stormy districts in England, though 
the elimate is considered to be salubrious to those of sound 
constitutions, and the inhabitants have a robust and healthy 
appearanee. _ 

A very great portion of the land of this riding is pos 
sessed by small proprietors, although some few noblemen 
have extensive tracts of land. Most of the occupancies are 
rather small; none is large; the greater part are less af 
fifty acres. A great part is kept exelusively in grass, an 
used for thc dairy or for fattening eattle. On the arable 
lands a greater quantity of wheat is raised than of any on 
grain. It is mostly of the red kind, and is sown after fa a 
or turnips, but sometimes on a elover ley. Rye is . 
tivated to any great extent. Barley is raised in much . 
quantities than wheat. Oats are cultivated to a great & 
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ut little attention is paid to procuring the best seed, 
"4 og oatmeal forms the chief part of the food of the inha- 
5 “hitats, especially in the more western parts of the riding. 
agare not much raised, nor beans, except on the moorish 
par the Ouse. ‘The turnip husbandry is not so exten- 
6 practised as good farming requires; and where it is 
pd, it is generally executed in a slovenly and imper- 
pnanner. Great crops of potatoes are raised in the 
‘the riding below the junction of the river Aire with 
use. In the same part of the country much flax is 
the preparation of the land for which employs the 
of many hands, as does the dressing and preparing 
ticle for market. Rape for making oil, and woad for 
ers, are both cultivated in this riding, but not to any 
extent. The waste lands in the west riding were 
imted about twenty-five ycars ago at 400,000 acres, of 
250,000 were considered capable of profitable im- 
ent, and the rest fit for no other purpose but that 
ating. Since that period much marsh land has been 
fl, many commons enclosed, and some bleak hills 
1 with Scotish firs and larches. Vast improvement has 
nade on some large tracts of land by the operation 
called warping, which is performed by permitting 
er, at the highest of the tide, to overflow the land. 
ch mud with which the turbid rivers abound is depo- 
in the surface, and each return of tide increases the 
us deposited, so that a depth of alluvial soil of four- 
iches has been raised by this means on a field which 
asly was of very little value. The lands thus im- 
-are so enriched that they will yield abundant crops 
veral successive years without any manure. ‘The 
. cattle, sheep, and horses of the west riding have no 
uishing characteristics, but vary in kind, as in the 
wo ridings. The same care is not here excrcised in 
jing the breed of horses as in the other two divisions 
kshire. The agriculture of this division, if it has not 
p rapidly progressive as in some other parts of Eng- 
nas much improved within the last twenty years ; 
nce, though in that period the population has in- 
Hl fifty per cent., yet the quantity of corn required 
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ther tonayther districts for its subsistence is scarcely greater 
ia tlie first period. 

this d Imphis division of Yorkshire the mines produce great 
ities ouatities of coal, ironstone, and lead, and vast quarries of 
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The coal and limestone indeed appear to be 
| inexhaustible. ‘The limestone district commenccs 
itract between Doncaster and Tadcaster, and extends 
western limits of the county. The coal-mines are 
umerous between Leeds and Wakefield, and in the 
jourhood of Bradford, Barnsley, and Sheffield, al- 
| there are many in other parts of the riding. Iron 
thin } fot in the greatest quantities near Bradford, and often 
P samt tl same mine with coal. ‘The best strata of coals 
bse found under the seams of iron, at a depth from 
240 fcet below the surface. The chicf mines of 
e at Grassington, a manor belonging to the duke of 
shire, about ten miles to the westward of Pateley 
idg. It is more owing to the abundant supply of fuel 
b any other single cause, that so much manufacturing 
ty has been developed in this part of Yorkshire, as 
| in the neighbouring county of Lancaster. | 
great branches of industry which have so rapidly 
d ano and so vastly enriched the west riding of York- 
Fare ¢Pir@\ire the several manufactures that have becn esta- 
Min dislif. in every part of it. Scarcely a hamlet, or even a 
Pis tp PUseis to be found wherein some part of one or other of 
1) | 
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the occupations of manufacture, or of those subservient to York. 
it, are not seen in different stages of progress. The iron “~~ 


and other hardware goods are produced at Sheffield, Ro- 
therham, and all the villages in the vicinity of those towns. 
A little to the northward, the large towns of Leeds, Hali- 
fax, Bradford, Huddersfield, Wakefield, and the overflow- 
ing villages of Almondbury, Kirk-Heaton, Birstall, Dews- 
bury, with many other places, are devoted to the production 
of woollen, worsted, cotton, and some linen goods. The 
progress of the two last fabrics, especially that of linen 
goods, has been most remarkable since the introduction of 
power-looms for weaving, and the improvements in machi- 
nery for spinning flax. ‘Io enumerate the various articles 
produced by the manufacturers of this most industrious of 
our districts, would be to copy a catalogue of almost every 
thing adapted to the use of civilized life. 

The most remarkable remains of antiquity in this riding 
are Selby Abbey, Knaresborough Castle, Fountain’s Abbey, 
Skipton Castle, Bolton Priory, Kirkstall Abbey, Conisbrougli 
Castle, and Roche Abbey. 

In proportion to the great extent of the west riding of 
Yorkshire, it contains more seats of noblemen and gentle- 
men of distinguished beauty than any other part of Great 
Britain. Our limits do not allow of our even noticing one- 
tenth part of them, but the most remarkable are tlie follow- 
ing: Wentworth House, Earl Fitzwilliam; Harewood, 
earl of Harewood; Farnley Hall, Walter Fawkes, Esq. : 
Ripley Castle, Sir William Ingilby; Metheley Park, Lord 
Mexborough; Gisborne Park, Lord Ribblesdalc; Sand- 
beck, earl of Scarborough ; Studley Royal, Miss Lawrence ; 
Ribstone Hall, Sir Henry Goodricke, Bart.; Copgrove, 
Henry Duncombe, Esq.; Bramham Park, James Lane 
Fox, Esq.; Wentworth Castle, Henry Vernon, Esq.; Cus- 
worth Hall, William Wrightson, Esq. ; Campsall, Bacon 
Frank, Esq.; Wortley Hall, Lord Wharncliffe; and Topcliffe, 
Ear] de Grey. 

The towns of the west riding whose population exceeded 
10,000 persogs in 1831 were, Leeds, 123,393; Halifax 
(parish), 109,854; Sheffield, 91,692; Bradford, 23,223 ; 
Dewsbury, 19,854; Huddersfield, 19,035; Saddieworth, 
15,986; Wakcfield, 12,232; Keighley, 11,176; Doncaster, 
10,572; Rotherham, 10,417; Barnsley, 10,330. 

The riding returns two members to parliament ; and the 
polls are taken at the following places, viz. Wakefield, Shef- 
field, Doncaster, Snaith, Huddersfield, Halifax, Bradford, 
Barnsley, Leeds, Keighley, Settle, Knaresborough, Skip- 
ton. Pateley Bridge, and Dent.’ 

York, a very ancient city, the capital of the county of 
the same name. It is 198 miles from London, and 201 from 
Edinburgh. This city ranks as the second in the kingdom, 
and is said to have been founded by Ebrancus, 983 years 
before the Christian era. In form it is very similar to 
Rome, the river bor (now called the Ouse) running di- 
rectly through it. Little is known of its history till the 
year of our Lord 150, when it was one of the greatest Ro- 
man stations in the province, having an imperial palace, a 
tribunal, and a regular government within its walls, the 
same as at Rome. In 207 the emperor Severus undcr- 
took an expedition to Britain, and lost 50,000 men in 
defeating the Britons at York. He lived in the palace 
three years, and died there. His body was burnt on 
an elevatcd ground near the city, now called Severus’s 
Hill, and his ashes were sent to Rome. He was succeeded 
by his sons, Caracalla and Geta, the former of whom mur- 
dered the latter in York, and returned to Rome. About 
a century after, Carausius landed in Britain, and was pro- 
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York. claimed emperor at York. He was slain by his friend 


Y OR 


winding steps lead to the summit of the 


—v—” Alectus, who in his turn was slain by the emperor Con- 
stantius, father of Constantine the Great, the latter of 
whom was born in York in 272, and left it in the fourth 
century. Constantius died in the palace at York in 307. 
In the twentieth year of the reign of Constantine, Octavius, 
king of the Britons, rebelled, but was subdued. Being 
afterwards joined by the Scots, he defeated the Romans. 
Britain was then connected with Gaul, and Constantine 
divided it into three parts, York remaining the metropo- 
lis. Constantine soon after this left Britain, and removed 
the seat of government to Byzantium. The Picts and 
Scots now rushed upon the Britons, and the latter engaged 
the assistance of the Saxons. York was consequently the 
scene of many a deadly conflict, Britons, Saxons, and 
Danes struggling for dominion, till William the Conqueror 
came and took possession of the English crown. In all 
the subsequent national troubles York has had her share, 
and was particularly conspicuous during the civil wars of 
Charles the First. The walls, gates, and posterns are 
to a considerable degree still remaining, and possess high 
and gratifying interest to the passing stranger. The walls, 
which are three miles in circumference, have a delightful 
promenade on the top of them, which commands a beauti- 
ful prospect of the surrounding country. 

The civil government of the city, under the municipal cor- 
poration act, which divides it into six wards, is vested in a 
mayor (who still retains the title of lord mayor), twelve al- 
dermen, and thirty-five councillors. There are also a re- 
corder, town clerk, and prothonotary. The city gives the 
title of duke of York to the second son of the sovereign, 
and returns two members to parliament. The aldermen 
were formerly justices of the peace, but the magistrates 
are now appointed by the crown. ‘he situation of York is 
on a pleasant and healthy plain, through which flow two 
rivers, the Ouse and the Foss. They are both navigable ; 
but the former is the more important river, and, joining the 
Humber at no great distance, has a direct communication 
with the main ocean. There are two markets every week, 
one on Thursday, the other on Saturday. The latter is the 
principal, and is always plentifully supplied. There for- 
merly was a division in connection with York, entitled the 
Ainsty, or County of the City. It was formed by King Rich- 
ard in 1392. This division included thirty-five towns and 
villages. In 1837, however, this county of the city being 
joined to the west riding of Yorkshire, was parcelled into 
the eastern or York division, and into the western or Tad- 
caster division ; the townships of the former to attend spe- 
cial and petty sessions at the castle of York, those of the 
latter at Tadcaster. There is another distinct and impor- 
tant division of the city, connected with the cathedral or 
church of St Peter, and called the Liberty of St Peter. 
In this division district courts are held, and Magistrates 
preside, in connection with both ecclesiastical and common 
law. 

The minster or cathedral stands 
the public buildings of the city, and is worthy of the at- 
tention of every stranger. It is unquestionably the finest 
Gothic building of the kind in Europe ; and in every respect 
may be pronounced, both as regards the interior and the 
exterior, truly imposing and magnificent. It was first found- 
ed in 626, by Edwin the Saxon king of Northumberland, 
and through succeeding ages has been enlarged, repaired, 
and improved, with great taste, and with a uniformity which 
is highly creditable to all concerned. Our limits will not 
allow of a minute description, but we may venture to give 
a brief outline. The nave, from the west end to the door 
of the choir, is 261 feet long, 109 feet wide, and ninety- 
nine feet high. The windows of the nave are long, narrow, 
aud pointed, containing representations of some of the 
apostles, archbishops, &c. Near the south entrance 273 


the foremost among 


Principal tower You 
from which there is a splendid view of the city and nes 


bourhood. The body of the nave comprises eight equa] 
arches, the principal part of the western towers belo : 
ported by columns. Over the arches TUNS a Curious 4 
lery. On each side, and beyond the choir, are the mond. 
ments, many of which are highly interesting. In 74] the 
minster suffered much by fire. It was repaired, and in 1069 
during the siege by the Northumbrians and Danes, wasa in 
the victim of that unsparing element. Being rebuilt, it 
remained the admiration of every beholder, till June 1137 
when a tremendous fire in the city consumed it, St Mary's 
Abbey, and thirty-nine parish churches. It was partly re. 
built in 1171, and was subsequently enlarged. In 1829 the 
choir was set on fire by Jonathan Martin, a maniac, who hid 
himself behind a tomb after the evening service, and effected 
his purpose when all the vergers had departed. He was 
apprehended, tried, found guilty, and sent for confinement 
during life to the Criminal Lunatic Asylum, St George's 
Fields, London, where he died in 1838. e choir was 
repaired by subscription; and in May 1840, a fire broke 
out in the south tower of the western front. The flames 
quickly spread, and the fire continued all night, leaving that 
tower and the roof of the nave a complete wreck, the very 
excellent peal of bells having also been destroyed. On 
inquiry, it was discovered that a person from Leeds, who 
had been engaged to repair the clock, had been careless 
with his candle, and that it had communicated with a quan- 
tity of combustible matter on the floor, but that no inten- 
tion to do mischief had ever been entertained. A sub- 
scription was again commenced, and the work of testora- 
tion is now rapidly advancing. We have already stated 
that the minster was founded in 626. We may here ob- 
serve, that Paulinus was the first archbishop, having been 
instituted the previous year, and that from that time to 
the present there have been no fewer than eighty-three 
archbishops ; the present being the Hon. Edward Vernon 
Harcourt, who was translated to the see in 1808, The 
archbishop of York is primate and metropolitan of England, 
and has the honour of crowning the queen, and of preach- 
ing the sermon at the coronation of the king. There are 
twenty-three churches in York, in addition to the cathe- 
dral ; four Methodist chapels; three Independent chapels ; 
two Quakers’ meeting-houses ; one Catholic chapel, and a 
nunnery, with extensive premises occupied as a Catholic 
ladies’ school ; a Unitarian chapel ; and a Primitive Metho- 
dist chapel. 

Among the charitable institutions of the city, we may 
mention the County Lunatic Asylum; the Retreat, for 
the same purpose, established by the Society of Friends; 
fourteen hospitals or alms-houses for poor widows, &c. ; 
the County Hospital for the sick ; the Eye Institution; the 
School for the Blind ; the Blue-Coat Boys’ and Grey-Coat 
Girls’ Schools, &c. &c. The other objects of public interest 
are, the city-walls, the castle, the ruins of Clifford’s Tower, 
the ruins of St Mary’s Abbey, the Yorkshire Museum and 
Gardens, the Assembly Rooms, the public cemetery, &c- 
York has also its railway stations, very splendidly built, 
under the direction of George Hudson, Esq., the spirited 
chairman of the York and North Midland Company. They 
are connected both with the north, the west, and the 
south; and the city is altogether improving beyond 
has been known in former years. The population of Yor 
and its suburbs, according to the census of 1831, mA 
ed to 35,362, viz. 16,510 males, and 18,852 females; i 
population of the city, exclusively of the suburbs, “ial 
26,260, viz. 11,989 males, and 14,271 females. _Accor a 
to the census of 1841, the population of the city alone ! 
nearly 30,000. . Hol- 

York Cape, the north-eastern promontory of NG ;,. 
land, consisting of a double point, one of which is situ 


\ x o 
long. 141. 36. E. and lat. 10. 37. S.; the other in lat. 
s 


x a @ 967 


tinction. This poem was inscribed to Queen Anne, but Young, 
the dedication does not now appear. About the same time Edward. 


orK Islands, three small islands in the South Pacific he produced “ The Force of Religion, or Vanquished Love,” ~~~ 


an, near York Cape, on the north coast of New Hol- 


ork, New. See New York. 

O-TCHEOU, a city of China, of the first rank, in 
quang, situated on the great river Yang-tse-kiang, 
e it connects with the large lake of Tong-ting. It is 
of the most populous and trading cities in the empire. 
neighbourhood is fertile, and abounds in fruit. Long. 
35. E. Lat. 29. 23. N. 

OUGANE, a river of Asiatic Russia, in the govern- 
t of Tobolsk. It rises in the district of Narym, and 
{ afr passing through a lake of the same name, falls into 
Obi. 

OUGHAL, a town in the county of Cork, is situated 
t 140 statute miles from Dublin, and lies on the shore 
harbour of the same name, into which, at spring-tides, 
els of 400 or 500 tons burthen can enter. It is of great 
quity, and was formerly a place of strength. The old 
s in great part remain, and still form, on the summit of 
hill to the westward, the boundary of the town. Owing 
he very abrupt rise of this hill, the town is confined be- 
en it and the water, and can only extend itself in the 
ction of its length from north to south; but in both 
e directions it has outgrown its ancient limits, which 
there only to be traced by partial remains of the walls. 
ighal, notwithstanding its vicinity to Cork, which will 
ably prevent its ever rising into any great commercial 
ortance, has yet a considerable trade with England, 
‘icularly in the export of agricultural produce. It con- 
ed, according to the census of 1831, about 9600 inhabi- 
s, and 1200 houses, being, on an average, exactly eight 
house. ‘The increase of population in ten years is sup- 
ed to have been about 1000, but is not very accurately 
wn. When the census was taken, there were only six 
ses building. The greater part of the town belongs to 
duke of Devonshire. 

OUNG, Epwarp, born at Upham in Hampshire, in 
be 1681, was the son of Dr Edward Young, who after- 
ds became dean of Salisbury. The son was educated 
the foundation at Winchester, but he did not succeed 
n fellowship at New College, Oxford. In 1703, he was 
ted by the warden of that college, a friend of his father’s, 
ive at his lodge until he should be qualified to stand 
a fellowship at All Souls. He had scarcely availed him- 
of this acceptable offer, when death deprived him of his 
t; but he was not long in finding a second patron. From 
president of Corpus Christi College, another of his fa- 
v's friends, he received a summons to join that society, 
hich he remained until he was nominated by Arch- 
op Tennison, in 1708, to a law-fellowship of All Souls. 
s father had now been dead for three years. 

n 1712, Young commenced his poetical career as a 
ber of greatness, a branch of the art which he pursued 
h unabated ardour until its close. His first poem was 
itled “ An Epistle to the Right Honourable George 
rd Lansdowne ;” one of the twelve worthies whom Queen 
ine raised in one day to the dignity of the peerage. If 
lordship had half of the talent and virtue ascribed to 
by the poet, the nation ought to have been reconciled, 
ion the catholic principle of supererogation, to the whole 
tch ; but Young became ashamed of this lavish panegyric, 


same year appeared “ The Last Day,” part of which 
d been previously printed in the Tatler. Although he 
templated a period when human grandeur and insigni- 
fiance must meet on equal terms, he had no apprehension 
@ the speedy consummation of all things, and drew near 
h becoming reverence to the fountain of sublunary dis- 


he did of many succeeding ones, and suppressed in.’ In p 


founded on the history of Lady Jane Grey and Lord Guil- 
ford. It was inscribed to the countess of Salisbury, but, 
as usual, he denied a place to the dedication among his 
works. An entire poem on the death of the queen and 
the accession of George II. he also suppressed. In 1714 
he took the degree of LL. B., and five years afterwards 
that of LL.D. When the Codrington Library was found- 
ed in 1716, Young was appointed to deliver a Latin oration, 
which he dedicated to the ladies of the Codrington family. 
The selection of Young to compose this harangue speaks 
favourably of his academical attainments ; but it is said that 
his moments of relaxation were passed in such a manner 
that he reflected upon them afterwards with little compla- 
cency. But whatever was the nature or amount of the 
indiscretions into which he was betrayed, Dr ‘Tindall, a 
fellow of All Souls, was unsuccessful in his attempts at 
making him @ convert to infidelity. . 

Young’s next patron was the duke of Wharton, “ the 
scorn and wonder of his days.” His grace was stained with 
every vice but that of avarice, which, however, in the eye 
of Young, was probably the most heinous of all. From a 
passage in his letter to Richardson on original composition, 
it is conjectured that Young accompanied the duke to Ire- 
land in 1717. Two years afterwards was brought upon 
the stage at Drury Lane the tragedy of Busiris. This, or 
some other play of Young’s, is referred to in a number of 
the Englishman so far back as 1713. It probably lay for 
six years on the manager’s shelf, and was at last taken 
down in deference to the suggestion of Wharton, or some 
other competent judge of dramatic writing, whose opinion 
on that or any other subject it might have been inexpedient 
to controvert. The first edition of Busiris contains a dedi- 
cation to the duke of Newcastle, which is only to be found 
in the copies of that impression. 

About this time, Young entered the family of the earl 
of Exeter as tutor to Lord Burleigh. This employment 
he quitted at the solicitation of Wharton, who, among other 
unequivocal tokens of his favour, paid him the compliment 
of accompanying him to Oxford, where, at his recommen- 
dation, he defrayed the expense of a range of buildings 
then unfinished at All Souls College. In 1721 was acted 
“ The Revenge,” the most successful of Young’s three tra- 
gedies, and the only one that retains possession of the stage. 
The Revenge is dedicated to the duke of Wharton, whom 
the poet acknowledges to have suggested the most beauti- 
ful incident in the play. His debt of gratitude to Wharton, 
which he became studious to conceal, he was compelled to 
divulge in the Court of Chancery under the solemnity of 
an oath. After the duke’s death, it was found that his es- 
tates, already sufficiently involved, were threatened with 
additional perplexity by some unsatisfied claims of Young. 
The other creditors submitted it to the decision of Lord 
Hardwicke, whether the arrears of two annuities of one 
hundred pounds each, granted to Young by the duke, as 
tokens of his friendship for the poet and esteem for letters 
in general, considerations not recognized by law, ought not 
to be regarded as gratuities only, and postponed to their de- 
mands, many of which were for money advanced to the de- 
ceased nobleman. Being put to his oath, Dr Young swore 
that he gave up one hundred pounds for life as the tutor of 
Lord Burleigh, at the pressing entreaty of the duke, who 
romised to provide more amply for him. It also appeared 
that in 1721 Wharton had given him a bond for six hundred 
pounds, to reimburse him for the expenses of a contested 
election at Cirencester, for which place he had stood candi- 
date, but unsuccessfully, at the duke’s request, and in consi- 
deration of his refusing to take orders and accept of two liv- 
ings in the gift of All Souls College. Lord Hardwicke’s deci- 
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sion was fatal to the bond, as every man must be supposed, 
in the estimation of the law, to endeavour to get into par- 
liament with the sole view of serving his country. As to 
the livings, they were not actually held, and no man can 
be said to relinquish what he never possessed. But the 
abandonment of the pecuniary advantages enjoyed by Young 
in the Exeter family at the time the grant was made by the 
duke, was pronounced to be a consideration as legal as if 
money had been paid down. . The chancellor therefore 
directed the arrears of his annuities to be paid out of the 
funds remaining in the hands of the trustees. 

In 1719, he published “« A Paraphrase on a part of the 
Book of Job.” Of his seven satires, entitled “ Love of Fame, 
the Universal Passion,” we have not seen the original edi- 
tions, but they probably appeared between the years 1725 
and 1728. The satires were followed by “ Ocean, an Ode,” 
occasioned by the new king’s speech, which recommends 
the encouragement of seamen to enter the service volun- 
tarily. This production he wisely excluded from the col- 
lection of his works. In 1728, he entered into holy orders, 
and was soon afterwards appointed chaplain to George II. 
His ode was preceded by some stanzas addressed to the 
king ; and this preferment was probably the reward of his 
loyalty. If his lyrical poetry improved his fortune, it 
added nothing to his reputation, for Young’s dithyrambics 
are the worst of all his writings. He now thought it 
suitable to his new character to withdraw from the players 
a tragedy entitled “ The Brothers,” which was already in 
rehearsal. This play he suffered to be performed many 
years afterwards, for the benefit of the Society for Pro- 
pagating Christianity in Foreign Parts; but it met with 
little success, and he made up the profit to a thousand 
pounds. Soon after he assumed the character of a clergy- 
man, he published a prose work entitled “ A true Esti- 
mate of Human Life,” and a sermon preached before the 
House of Commons on the anniversary of King Charles’s 
martyrdom. The title of this discourse is “ An Apology 
for Princes, or the Reverence due to Government.” In 
1730, Young produced « Imperium Pelagi, a naval Lyric, 
written in imitation of Pindar’s spirit.” He did not escape 
the fate of Icarus; and this nautical Pindaric, one of the 
many productions which the author refused to acknowledge 
as his offspring, was justly ridiculed by Fielding in Tom 
Thumb. During this year he was presented by his college 
to the rectory of Welwyn in Hertfordshire. In 1731, he 
married Lady Elizabeth Lee, daughter of the earl of Lich- 
field, and widow of Colonel Lee. If he received any for- 
tune with this lady, which is probable, he must have been 
rendered very easy in his circumstances ; for, in addition to 
the emoluments of his living, it is inferred from the following 
couplet in Swift’s Rhapsody on Poetry, which was written 
soon after this period, that he had an allowance from the 
court. 

Where Young must torture his invention 
To flatter knaves, or lose his pension. 

Wycherley and Addison found little felicity in splendid 
alliance; but Young was more fortunate in that respect, if 
we are to estimate the value of his wife by the vehemence 
of his lamentations for her loss. That mournful event, 
which happened after ten years’ cohabitation, and some 
other family afflictions that befell him, gave rise to the 
Night Thoughts, the occasion of which poem, he says in 
his preface, “ was real, not fictitious.” Of this work the 
different portions were published from 1742 to 1744, 
“ The Centaur not Fabulous, in six letters to a friend on 
the life in vogue,” appcared in 1754. This performance 
is very rhapsodical and declamatory, and there appears in 
it a prose Lorenzo, who is called Altamont; a proceeding 
which, to use an illustration of Jeremy Collier, seems like 
cutting a diamond in two in order to double its value. The 
Centaur was followed, in 1759, by “ Conjectures on Origi- 


nal Composition,” in a Ictter addressed to Richardso "4 
which are displayed all the fire and fancy of youth, 7, 1 
1761, he was appointed clerk of the closet to the rin ha 
dowager of Wales; and in the year following he — 
a collection of what he considered the best of his a 
four volumes duodecimo. In the same year, when i 
past fourscore, appeared Resignation” When the oa 
part of this poem was going through the press, he receive 
the intelligence of the death of Richardson, who was: “ 
ing it, and with whom he lived on terms of affectionath ing 
macy. Resignation was written to console Mrs Boscayw 4 
for the death of the admiral, but he has dedicated ml 
stanzas to the memory of the novelist. It is touching tp 
hear the veteran poet complain, in the postscript to “i 
production, that some critics had upbraided him willie 
failure of his powers. ‘This Judgment is equally savage and 
unjust, for Resignation has many stanzas that exhibit al] 
the vigour and originality of his earliest productions, But 
commendation and reproaeh were soon to be alike indiffe. 
rent to him’; for, as the dying bard reminds Voltaire, then 
an old man also, 
One who writes Finis to our works 
Was knocking at the gate. 

This dreadful summons Dr Young obeyed in April 1765, 
having reached the eighty-fourth year of his age. He'was 
buried under the conimunion-table of the church at 
Welwyn. 

It is unnecessary to consider Young in the character of 
a lyric poet, as, in his attempts to rise to the level of Pindar, 
he has sunk beneath his own. His fame as a tragedian rests 
on the Revenge. Thinking a fair complexion less suitable 
to the European than to the African notions of diabolical 
malignity, Young has reversed Shakspeare’s arrangement 
in Othello, by making the villain a blackamoor and the 
noble dupe a white man. Young however has taken no- 
thing from Shakspeare but the general idea of exemplify- 
ing the effects of Jealousy, stimulated by the machinations 
of pretended friendship. There is much passion in this 
tragedy, but there is also much rant and hyperbole. The 
character of Zanga is a favourite with those performers who 
are better provided with lungs than brains, and with those 
spectators who have a keener relish for “ sound and fury” 
than for nice touches of art and masterly strokes of character. 
Ridicule itself can scarcely heighten some of the extrava- 
gancics of this play. Zanga demands an eclipse of the sun 
on every future anniversary of the day on which he has 
received corporal punishment from Alonzo; a request 
which we must own is somewhat more modest than that 
of Bombardinian in Carey’s Chrononhotonthologos, who 
roars for the immediate dissolution of nature, to testify the 
divine displeasure at a box on the ear lent him by the king. 
It is remarkable that Young’s three tragedies all end with 
the obvious expedient of suicide. In the N ight Thoughts, 
faults and beauties are scattered with almost equal prodi- 
gality. He is perhaps more deficient in judgment than 
any poet who has attained to the same degree of eminence. 
This deficiency appears in the N ight Thoughts, by the per- 
petual blending of sublimity and epigrammatic point; an 
error into which few poets are in danger of falling, but 
which we could wish that Young had avoided. There is 
also a palpable straining after effect in this poem; much 
labour without art, and inuch smoke without fire. But if 
he often offends us by turgid exaggeration and mean con- 
ceits, he as often makes us amends by passages of tre 
beauty and grandeur. Next to the Night Thoughts, the 
Universal Passion is Young’s greatest performance. But 
the effect of these satires is almost neutralized by the lavish 
applause bestowed upon those to wliom they are dedicated. 
The coarse fondness of Churchill for his pot-compamions, 
and his ruffian swagger to all the world besides, are more 
edifying, because more disinterested, than the mean pat= 
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y of the satirist, who pockets his scourge, and is all 
facted grimace, at the approach of every titled knave 

pleton. It must however be admitted that if Young 

praised the worthless, he never abused the virtuous, 
i is too often a kindred propensity. Though every 
of the Universal Passion sparkles with wit or anti- 
s, the reader must regret with Swift that the poet was 


givither more angry or more merry. The greater part 


of Young’s rhyme and blank verse, for he is the most 
al of all poets, is of a structure more peculiar than 


jexing to the ear. 


punG, Thomas, one of the most distinguished men of 


erresent age, was born at Milverton in Somersetshire on 


'3th of June 1773. Both his parents were Quakers, 
His father bore 
ame name with himself; his mother was a niece of Dr 
kelsby, an eminent physician in London. His parents, 


fe informed, were among “ the strictest of a sect, whose 
famental principle it is, that the perception of what is 


or wrong, to its minutest ramifications, is to be looked 
the immediate influence of a Supreme intelligence, 
hat therefore the individual is to act upon this, lead 
it may, and compromise nothing. To the bent of 
» early impressions he was accustomed in after-life to 
ute, in some degree, the power he so eminently pos- 


std of an imperturbable resolution to effect any object 
ayhich he was engaged, which he brought to bear on 
vey thing he undertook, and by which he was enabled to 


out his own education almost from infancy, with little 
arative assistance or direction from others.” 


» a very early period, he becamc an inmate in the fa- 


of his maternal grandfather, Robert Davics of Mine- 
i; who, although engaged in mercantile avocations, had 
ated a taste for classical literature, and, without being 
y deep or accurate scholar himself, was anxious to in- 
this grandson with the love of scholarship. Here he 
ied to read with fluency when he was only two years 
He was afterwards placed under the tuition of a vil- 
schoolmistress ; and, during the intervals of his attend- 
i he was occupied with the task of committing to me- 
| various English, and even some Latin poems. It is 
that he easily retained the words, although unac- 
ted with their mcaning ; but this mode of exercising 
emory can scarcely be regarded as very judicious. 


@&e he had completed his sixth year, he attended the 


nary of a dissenting minister. He was ncxt sent toa 


hil at Bristol, where he remained about a year and a 


and whiere, as his biographer remarks, “ the deficiency 
le instructor appcars to have advanced the studies of 
upil, as he here first became his own teacher, and had 
mself studied the last pages of the books used, before 


@ihd reached the middle under the eye of the master.” 
Ung the holidays he appears to have dcrived no small 


Ntage from his acquaintance with one of his father’s 
tbours, a land-surveyor and land-steward ; in whose 


i} he was indulged with the use of mathemiatical and 


sophical instruments, and, what was then of more im- 
mce, with the perusal of three volumes of a Dictionary 
mts and Scicnces. New sources of knowledge were 


Bopened to him, and the delight which they afforded 


d to be inexhaustible. 
| the year 1782 he was sent to the school of a Mr 
pson at Compton in Dorsetshire. Of this preceptor 
as accustomed to speak with great respect, as a man 
enlarged and liberal mind ; and under his tuition, he 
beded through the ordinary course of Greek and Latin 
tcs, together with the elementary parts of mathematics. 
fmaster possessed a miscellaneous library of moderate 


“tat ; and of this he encouraged his pupils to make a free 


(i ‘ : . 5 i = 
allowing them a certain degree of discretion in the em 
ment of their time. This method of proceeding was 
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peculiarly adapted to the taste and exigencies of such a Young, 
pupil as Thomas Young, whose prematurity of judgment, Thomas. 


accompanied with an insatiable thirst of knowledge, quali- 
fied him to act as his own preceptor. He rose earlier and 
went to bed later than his companions, and was thus en- 
abled to devote himself to a surprising variety of pursuits. 
By the aid of a school-fellow, who had some French and 
Italian books, he rendered himself tolerably familiar with 
those languages. “ The next study he undertook was bo- 
tany; and for the sake of examining the plants which he 
gathered, he attempted the construction of a microscope 
from the descriptions of Benjamin Martin. This led him 
to optics ; but in order to make his microscope, he found 
it necessary to procure a lathe. Every thing then gave 
way to a passion for turning, and scicnce was forgotten for 
the acquirement of manual dexterity; until, falling upon a 
demonstration in Martin, which exhibited some fluxional 
symbols, he was never satisfied till he had read and mas- 
tercd a short introduction to the doetrine of fluxions. Mr 
Thompson had left in his way a Hebrew Bible. He began 
by enabling himself to read a few chapters, and was soon 
absorbed in the study of the principal oriental languages. 
At the age of fourteen, when he quitted Mr Thompson’s 
school, he was thus more or less versed in Greek, Latin, 
French, Italian, Hebrew, Persic, and Arabic ; and in form- 
ing the characters of those languages, he had already ac- 
quired much of the beauty and accuracy of penmanship 
which was afterwards so remarkable in his copies of Greek 
compositions, as well as of those subjects connected with 
the literature of ancient Egypt.” Such a statement as this 
might appear scarcely credible, if we were not possessed 
of the most unexceptionable evidence that, in every stage 
of his intellectual career, Young was a very remarkable 
person. 

After hc had completed the fourteenth year of his age, 
he went to reside in the family of Mr David Barclay of 
Youngsbury in Hertfordshire. Through the intervention 
of Sir William Watson, it had becn arranged that Young 
and a grandson of Mr Barclay should pursue thcir studies 
under a private tutor; but in the mean time the person 
who had been engaged, found a situation which appeared 
more advantageous ; and Young, who was only about a 
year and a half older than his companion, began to act as 
his preceptor. They were afterwards joined by another 
youth, named Hodgkin, who was of an age somewhat more 
advanced, and who in 1794 published a work entitled “ Cal- 
ligraphia Graeca’ Young did not however relinquish his 
office of tutor, and he found himself capable of directing 
the studies of both his companions. About this early pe- 
riod of his life, he exhibited symptoms of what was supposed 
to be incipient consumption ; but under the care and skill 
of Dr Brockelsby and Baron Dimsdale, he recovered his 
health without suffcring any ultimate inconvenience. Nor 
did his studies experience any material interruption ; for 
we are informed that he was enabled to pursue his labours 
through nearly the whole duration of his indisposition, and that 
he merely relieved his attention by what to him answered 
the purpose of repose, namely, a course of reading in such 
Greek authors as amused the weariness of his confinement. 
From 1787 to 1792, he resided during summer in Hertford- 
shire, and during winter in London. With only the occa- 
sional assistance of some masters in the metropolis, he ren- 
dered himself perfectly familiar with the great poets and 
philosophers of antiquity. Of his daily studies he preserved 
ample notes. “Of the various and conflicting opinions of 
the ancient philosophers,” says Mr Gurney, “ he had drawn 
up a most admirable analysis ; and as his reading was not 
merely the gaining words and phrases, and the minuter dis- 
tinctions of dialects, but was invariably also directed to 
what was the end and object of the works he laboured 
through, it is probable that the train of thought ~ which 
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he was led in this analysis, was not without its effect in 
somewhat mitigating his attachment to the peculiar views 
of the sect amongst whom he had been born. He had ac- 
quired a great facility in writing Latin. He composed 
Greek verses which stood the test of the criticism of thc 
first scholars of the day, and read a good deal of the higher 
mathematics. His amusements were the studies of botany 
and zoology, and to entomology in particular he at that 
time gave great attention.... During the whole term of these 
five years, he never was seen by any one, on any occasion, 
to be ruffled in his temper. Whatever he determined on, 
he did. He had little faith in any peculiar aptitude being 
implanted by nature for any given pursuits. His favourite 
maxim was, that whatever one man had done, another might 
do; that the original difference between human intellects 
was much less than it was generally supposed to be; that 
strenuous and persevering attention would aecomplish al- 
most any thing; and at this season, in the confidence of 
youth and consciousness of his own powers, he considered 
nothing which had been compassed by others beyond his 
reach to achieve, nor was there any thing which he thought 
worthy to be attempted, which hc was not resolved to 
master.” 

It was the wish of Dr Brockelsby that he should devote 
himself to the medical profession; and having prepared 
himself by previous reading, he attended Dr Higgins’s lec- 
tures on chemistry during the winters of 1790 and 1791. 
He began to perform some simple experiments; but at no 
period of his life was he much disposed to spend his time, 
cither in devising original experiments, or in repeating 
those of others. His first appearance as an author is sup- 
posed to have been in the Monthly Review for 1791, to 
which he communicated a short note on gum ladanum, 
with a verbal criticism on Longinus. ‘The criticism, we 
arc informed, was admitted by Dr Burney to be correct. 
The critic had only attained the age of eightecn. To- 
wards the closé of 1792, he took lodgings at Westminster, 
where he resided about two years, and pursued his medical 
studies. He attended the lectures of Baillie and Cruik- 
shank in the Hunterian school of anatomy; and during 
that period was among the most diligent of the pupils 
who frequented St Bartholomew’s Hospital. He likewise 
attended courses of lectures on the practice of physic 
by Dr Crichton and Dr Latham, on midwifery by Dr 
Clarke and Dr Osborn, and on botany by Sir James Ed- 
ward Smith. 

In 1793 he varied his pursuits by making a tour in the 
west of England, chiefly with the view of studying the 
mineralogy of Cornwall. About this period he had been 
introduced to the duke of Richmond, to whom his uncle 
was well known; and the duke, then master-general of the 
ordnance, offered to retain him as his private sccretary. 
Such an appointment might have conducted a young man 
of his talents to much higher preferment, but he was re- 
luctant to quit the onward path of science. Mr Burke and 
Mr Windham, to whom he had likewise been introduced 
by Dr Brockelsby, recommended the plan of entering him- 
self at Cambridge, as a preparation for the study of tlie law. 
Burke, it has been stated, “ was so greatly struck with the 
reach of his talents and the extent of his acquirements, 
more particularly by his great and accurate knowledge of 
the Greek language, that Dr Young may be considered as 
in no small degree indebted to the good offices of that emi- 
nent statesman, for the extent of interest which his uncle 
took from this period in his future settlement in life.” Ad- 
hering to his previous choice of the medical profession, he 
proceeded to Edinburgh in the autumn of 1794, and there 
attended the lectures of Black, Monro, and Gregory. He 
cultivated the acquaintance of the Greck profcssor, Mr 
Dalzel, to whom he communicated somc notes, as well as 
a Greek epigram, which were inscrted in the second vo- 
lume of the Collectanea Greeca. ‘He pursued every branch 
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but made the physical sciences more peculiarly the objects T} 
of his research. He now separated himself from the society 
of Quakers ; and amidst his medical, scientific, and classical 
labours, he determined on cultivating some of those arts in 
which he considered that his early education had left him 
deficient. But every thing, be its nature what it might 
was with him a science ; whatever he followed, he followed 
scientifically. He was extremely fond of music, and of the 
science of music he rendered himself a master. He had at 
all times great personal activity, and in youth he delighted 
in its exercise. But perhaps it may provoke a smile, though 
too characteristic an anecdote to omit, that in instructin 
himself in the figure of a minuet, le made it the subject of 
a mathematical diagram.” 

Towards the close of the year 1795, he removed to the 
university of Gottingen. Here he attended lectures on 
civil and natural history, as well as on different branches of 
medical science. Of the very extensive and well-arranged 
library belonging to that university, he did not fail to make 
an assiduous use. As he was entirely exempted from those 
dissipations into which so many young men fall, he had suf. 
ficient Icisure for recreation as well as study; and at Git. 
tingen, as well as at Edinburgh, he diversified his occupa. 
tions by engaging in various bodily exercises. “ He took 
lessons in horsemanship, in which he always had great 
pleasure, and practised under various masters all sorts of 
feats of personal agility, in which he excelled to an extra- 
ordinary degree.” On the 10th of July 1796 he took the 
degree of M.D. His inaugural dissertation was printed 
under the title, “ De Corporis Humani Viribus con- 
servatricibus Disscrtatio.” | Gotting. 1796, 8vo. He 
easily obtained a dispensation from the oath which, in 
this and other German universities, is very absurdly ten- 
dered to candidates, that they will not take the same 
degree in any other university. Having visited Dresden 
and Berlin, he now directed his course to England. Ashe 
could not be admitted to immediate practice as a licentiate 
of the College of Physicians, hc entercd himself as a fellow- 
commoner of Emanucl College, Cambridge. Dr Farmer, 
the master, was his uncle’s intimate friend. Here he re- 
sidcd three years, and afterwards kept his terms, so as in 
due time to take his degrees in physic. He did notattend 
any of the public lectures; nor is it to be supposed that a 
graduate who had studied at Edinburgh and Gottingen 
could derive much advantage from an elementary course a 
Cambridge. 

Dr Brockclsby died in the month of December 1797, 
having bequeathed the larger part of his fortune to his 
nephew Mr Becby. ‘The remainder, including his house, 
library, and pictures, fell to the share of his grand-nephew 
Dr Young. At the age of twenty-four, he was thus placed 
in a state of comfortable independence ; and after he liad 
completed his necessary residencc at college, he establish- 
ed himself in Welbeck-street, and commenced the practice 
of physic. In 1802 his reputation as a man of science 
procured him the appointment of professor of natural phi- 
losophy in the Royal Institution, where for two - 
was associated with Davy. Of the Journals of the Roya 
Institution, the first volume and a part of the second i 
edited and chiefly written by Young. During this year 7 
published “ A Syllabus of a Course of Lectures on Nati- 
ral and Experimental Philosophy,” containing mathematt 
cal demonstrations of the most important theorems 1 a. 
chanics and optics. Here he announced his great Os 
covery of the general law of the interference of lights i. 
“‘ wherever two portions of the same light arrive at the a 
by different routes, either exactly or very nearly i ie 
same direction, the light becomes most intense va 
difference of the routes is any multiple of a certain lengt"s 
and least intense in the intermediate state of the ine 
portions ; and this length is different for light of differe 


of study in that university with his accustomed intensity. y 
uy, 


irs.”!_ His lectures were too scientific and too profound 
intelligible to any considerable proportion of his au- 
s; and the matter was so abundant and the style so 
ensed, that students of a more academical training 
ht frequently have found it extremely difficult to ac- 
any him in his masterly discussions. 

uring the summer of 1802, he accompanied, in a me- 
capacity, the present duke of Richmond and his 
her Lord George Lennox, in an excursion to France. 
uttended some of the meetings of the National Insti- 
, and formed an acquaintance with several members of 
jlearned body. On his return to London, he was elected 
ign secretary of the Royal Society, of which he had been 
itted a fellow at the age of twenty-one. This office he re- 
pd during the remainder of his life, and was always one 
he most leading and most efficient members of the coun- 
| In the year 1804 he married Eliza the daughter of 
es Primrose Maxwell, Esq. of Cavendish-square; and 
lunion is said to have been attended with uninterrupted 
piness. His wife, who still survives him, had no children. 
scientific attainments have not been overlooked by Ara- 
g@ After his marriage, he thought it expedient to resign his 
essorship, in order to present the appearance of a more 
e devotion to the practice of physic; but it was impos- 
} for such a man to withdraw himself from the pursuits 
cience and literaturc. He now occupied himself in 
aring for the press a most elaborate and valuable work, 
Course of Lectures on Natural Philosophy and the 
‘hanical Arts.” Lond. 1807, 2 vols. 4to. This work 
ithe result of assiduous and energetic labour for the 
¢ of five years ; two of which were devoted to the pre- 
ttion of the lectures as delivered, and three more to the 
nination and arrangement of the great body of refer- 
ps contained in the second volume, as well as to the im- 
yement of the texture of the work, particularly where 
} materials, or new experiments, or repeated investiga- 
, seemed to render it necessary. In a commercial 
it of view, the book was by no means successful. The 
ksellers became insolvent soon after its appearance, nor 
| the sale sufficient to defray the expense of the publi- 
on. Of the merits of a work so truly scientific, very 
readers were competent to form an opinion; and, ac- 
ling to the author’s own impression, his labours first 
lan to be generally appreciated by the philosophers of 
| continent. 

1808 Dr Young was admitted a fellow of the College 
hysicians; and in 1810 he was elected physician to St 
prge’s Hospital. For fourteen successive years from the 
tod of his marriage, he passed his winters in the mctro- 
is and his summers at Worthing. We are informed that 
ipractice, though respectable, was never very extensive, 
that he was avcrse to some of the ordinary methods 
vhich practice is acquired. “ He was not,” says Dr Petti- 
i, “a popular physician. He wanted that confidence or 
rance which is so necessary to the successful exercise 
is profession. Ele was perhaps too deeply informed, 
| therefore too sensible of the difficulty of arriving at true 
wledge in the profession of mcdicine, hastily to form a 
ment; and his great love of and adherence to truth 
e him often hesitate where others felt no difficulty 
itever in the expression of their opinion. He is there- 


| Pettigrew’s Medical Portrait Gallery ; Biographical 
| 8vo. 

} Young's Account of some recent Discoveries in Ifier 
mpollion’s Phonetic System of Hieroglyphics, p. 44. Lond. 1 
incient Egyptian, and to have written in his native language. 
tian into the Greek tongue by a certain Philippus, wl 
al other reliques of Greek literature. Venet. 1505, fol. 
y been published by Leemans: “ Horapollinis Niloi 
1m varias lectiones, et versionem Latinam subjunxit, 
. Theor. Mag. Lit. Hum. Doct.” Amst. 1835, 3vo. 
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le , ’ i ; I ol. i. p. 464, vol. li. p. 633. . : 
Cee ee oe eee aiourapiics eos at the most celebrated Physicians, Surgeons, etc. vol. iv. 


no is otherwise unknown, 1 
The subsequent impressions are not numerous. 
Hieroglyphica. Edidit, diversorum codicum recenter collatorum, priorumque eti- 
adnotationem, item hieroglyphicorum imagines, et indices adjecit Conradus Leemans, 

The Greek text, accompanied with an English version, has stil] more recently ap-= 
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fore not celebrated as a medical practitioner, nor did he Young, 
ever enjoy an extensive practice; but in information upon Tomas. 


the subjects of his profession, in depth of research into the 
history of diseases, and the opinions of all who have pre- 
ceded him, it would be difficult to find his equal.” Br 
Young was likewise connected with the Middlesex Hospi- 
tal, where for two seasons he delivered a course of lectures, 
which, according to his own statement, “ were little fre- 
quented, on account of the usual miscalculation of the lec- 
turer, wlio gave his audience more information in a given 
time, than it was in their power to follow.” He printed 
“ A Syllabus of a Course of Lectures on the Elements of 
the Medical Sciences.” Lond. 1809, 8vo. This was fol- 
lowed by a more elaborate publication, “ An Introduction 
to Medical Literature, including a System of Practical 
Nosology.” Lond. 1813, 8vo. A second edition appeared 
in 1823. This volume is another monument of his inde- 
fatigable research, as well as of the sagacity and judgment 
which he exerted in all his investigations. After an inter- 
val of two years, he produced another professional work, 
which greatly extended his reputation, “ A practical and 
historical Treatise on Consumptive Diseases.” Lond. 1815, 
8vo. 

His separate publications exhibit but a small portion of 
his literary labours. His contributions to periodical works, 
and to the transactions of various societies, wcre very nu- 
merous, and not a few of them were very elaborate. At 
the suggestion of his intimate friend George Ellis, he was 
induced to lend his powerful aid to the Quarterly Review. 
His first undertaking was merely to furnish notices of me- 
dical publications; but he immediately began to include 
other branches of science, nor did he overlook some of his 
favourite branches of literature. His review of Adelung’s 
Mithridates, inserted in the tenth volume, would alone have 
been sufficicnt, had he Icft no other monument of his inge- 
nuity and Icarning, to procure him the character of an un- 
common man. To the Imperial Review, which ran a shorter 
course, he likewise contributed a variety of articles. Dr 
Young was one of the many distinguished individuals who 
appeared as contributors to the Supplement to the Ency- 
clopeedia Britannica. His articles, or portions of articles, 
sixty-three in number, relate to subjects not a little dissi- 
milar in their nature. Most of them are reprinted in the 
present work, and, unless where his name is expressly men- 
tioned, they are generally distinguished by the signature 
L. L. He supplied several biographical notices, not only 
of scientific men, but likewise of classical scholars, among 
whom are Bryant, Porson, and Wakefield. In his excellent 
notice of Porson (vol. xviii. p. 452, a.) we must here request 
the reader to correct a Greek quotation, which is printed 
in such a manner as to be altogether unintelligible. It 
ought to stand thus: ugly wergoton Budiey roppuseng AéoCiov 
2% véaov. He had previously written several papers on the 
very difficult and obscure subject of hieroglyphics ; and in 
the erticle Ecyrr he now presented the result of his inves- 
tigations. In this bewildering field of literature, the only 
ancient guide is Horapollo, whose work Dr Young de- 
scribes as puerile, and “ much more like a collection of 
conceits and enigmas than an explanation of a real system 
of serious literature”? The labours of many different 
scholars had left the subject of hieroglyphics almost as ob- 


Lond. 1840, 4 


oglypbical Literature. p. 3. See likewise Mr Salt’s Essay on Dr Young and M. 


825 ; 
The treatise which bears his name is professedly a translation from the 


8vo. Orus, Horus, Horus Apollo, or Horapollo, is said to have been 


It was first printed by Aldus, in a volume containing 
An elaborate edition has re- 
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scure as they found it, when Young and Champollion,! 
nearly at the same time, commenced their more fortunate 
enquiries. Dr Young afterwards published a separate work, 
under the title of “ An Account of some recent Discove. 
ries in Hieroglyphical Literature, and Egyptian Antiqui- 
ties: including the author’s original Alphabct, as extended 
by Mr Champollion, with a Translation of five unpublished 
Greek and Egyptian Manuscripts.” Lond. 1823, 8vo. He 
was likewise the editor of « Hieroglyphics, collected by 
the Egyptian Society.” Lond. 1823, fol. This is a col- 
lection of lithographic plates, executed at the expense of 
the society; but the subscriptions being insufficient to de- 
fray it, the work was transferred to the Royal Society of 
Literature, and he still continued his superintendence. 
Ris unrivalled merits in this difficult province have been so 
fully estimated in the article Hreroctyruics, that it would 
here be superfluous to resume thé subject. 

Early in the year 1817, Dr Young had been’ called to 
Paris for the purpose of attending a patient; and he was 
much gratified by the reception which he there experienced 
from the most distinguished men of science. With Alexan- 
der von Humboldt, Cuvier, Arago, Biot, and Gay-Lussac, he 
had previously become acquainted in England. With such 
individuals as these it was a great pleasure to renew his 
personal intercourse ; and in the summer of the same year 
he again revisited Paris, and resided there for a few weeks. 
In 1818 he was appointed one of the commissioners for 
taking into consideration the state of the weights and mea- 
sures employed in Great Britain. In this commission, is- 
sued under the privy seal, he was associated with Dr Wol- 
laston, Captain Kater, Mr Davies Gilbert, Sir Joseph 
Banks, and Sir George Clerk. He acted as secretary to 
the board, of which he appears to have been the most effi- 
cient member; for to the three Reports presented to par- 
liament, he furnished both the scientific calculations, and 
the account of the various weights and measures in common 
use. Before the close of this year, he was appointed secre- 
tary to the Board of Longitude, with the charge of the su- 
pervision of the Nautical Almanac. In the act of parlia- 
ment under which this appointment took place, he was no- 
minated one of the commissioners. “ This appointment 
was to him a very desirable one, though the labour in 
which it involved him was great, as his anxiety to increase 
his medical practice henceforth ceased. and it made that the 
business of his life which had always been his inclination.” 
After a period of ten years, the board was suppresscd ; but 
the Admiralty was permitted to retain the officer entrusted 
with the calculations of the almanac. The assistance of 
men of science was soon found to be necessary in other 
departments connected with the Admiralty ; and a new 
council of three members, consisting of Dr Young, Captain 
Sabine, and Mr Faraday, was entrusted with those ser- 
vices which had previously been performed by the board. 

After his appointment to the office of secretary, he discon- 
tinued his summer residence at Worthing. During the sum- 
mer of 1819 he proceeded to Italy, where he spent about five 
months, and visited all the most remarkable cities. One ob- 
ject of peculiar interest was the examination of the Egyp- 
tian monuments preserved in that country. He returned 
homeward by Switzerland and the Rhine. He afterwards 
published a work entitled « Elementary Illustration of the 
Celestial Mechanics of La Place ; with some additions re- 
lating to the Motion of Waves and of Sound, and to the 
Cohesion of Fluids.” Lond. 1821, 8vo. This volume, and 
the article T1pEs reprinted in the present work, he was 
disposed to regard as containing the most fortunate of the 
results of his mathematical investigations. During the en- 


peared, under the title of “ 
Lond. 1840, 8vo. 


* See the work of Klaproth, Examen critique des Travaux de feu M. Champoliion sur les Hiéroglyphes. 


suing year he paid another visit to Paris ; and in 1824 y 
he made an excursion to Spa and to Holland. On his re. Th 
turn, he undertook the scientific direction of a company for 
life-insurance. The rage for joint-stock schemes had about 
this period attained its utmost height; but he declined al] 
participation in the commercial part of the speculation, and 
restricted himself to his own mathematica] department 
He was thus induced to deviate into a new path of ep uity; 
and, in 1826, he contributed to the Philosophical rans. 
actions “ A Formula for expressing the Decrement of 
Human Life ;” and to Brande’s Philosophical Journal, 
“ Practical Application of the Doctrine of Chances.” He 
had the satisfaction of witnessing the Prosperity of the 
company with which he had formed this connexion. 

In the course of the preceding ycar, he had removed 
from Welbeck-street to a house which he had built in Park. 
square; “ where he continued to reside during the remain. 
der of his life, and where, in a situation to which he was 
extremely attached, he led the life of a philosopher, sur. 
rounded by every domestic comfort, and enjoying the plea- 
sures of an extensive and cultivated society, who knew how 
to appreciate him. Hc expressed himself as having now 
attained all the main objects which lie had looked forward to 
in life as the subject either of his hopes or his wishes” Jn 
1827 he was elected one of the eight foreign members of 
the Royal Institute of France. But the life which had 
thus been so prosperous and so honourable, was not destin- 
ed to be long. With the exception of the consumptive 
tendency which he had exhibited at an early period, his 
health had not been impaired by serious illness a single day. 
In the summer of 1828 he made an excursion to Geneva ; 
and on his return, his friends began to perceive symptoms 
of decaying strength. The business entrusted to the 
Board of Longitude having about this time been transfer- 
red to the new council, he was subjected to the labour of 
drawing up various reports, when the state of his health 
rendered this an exertion to which he was no longer equal. 
From the month of February ensuing, he had repeated at- 
tacks of what he supposed to be asthma. In the beginning © 
of April, he experienced great difficulty of breathing ; and 
this symptom was accompanied with a habitual though not 
copious discharge of blood from the lungs. “ Though thus 
under the pressure of severe illness,” says Mr Gurney, 
“‘ nothing could be more striking than the entire calmness 
and composure of his mind, or could surpass the kindness 
of his affections to all around him. He said that he had 
completed all the works on which he was engaged, with the 
exception of the Rudiments of an Egyptian Dictionary, 
which he had brought near to its completion, and which he 
was extremely anxious to be able to finish. It was then 
in the hands of the lithographers, and he not only conti- 
nued to give directions concerning it, but laboured at it with 
a pencil when, confined to his bed, he was unable to holda 
pen. ‘oa friend who expostulated with him on the danger 
of fatfgning himself, he replicd it was no fatigue, but a great 
amuscment to him; that it was a work which, if he should 
live, it would be a satisfaction to him to have finished, but 
that if it were otherwise, which seemed most probable, a8 
he had never witnessed a complaint which appeared to make 
more rapid progress, it would still be a great satisfaction to 
him never to have spent an idle day in his life....In the very 
last stage of his complaint, in the last lengthened interview 
with the writer of the present memoir, his perfect self-pos- 
session was displayed in the most remarkable manner. After 
some information concerning his affairs, and some instruc- 


tions concerning the hieroglyphical papers in his hands, he 


said that, perfectly aware of his situation, he had taken the 


The Hieroglyphics of Horapollo Nilous, by Alexander Turner Cory, Fellow of Pembroke College, Cambridge 


Paris, 1832, 8vo. 
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nents of the church on the day preceding; that whether 9 i i —" : 
ould ever partially recover, “4 aekia he were rapidl ai peli Ne rae gt ‘ ; — se 
| rapidly stands on the river Yperle, by which it has a . |. 
off, he could patiently and contentedly await the issue." communication with the sea at Nieuport. It is in a fruit- *¢ 
some slight variations, his illness continued till the ful district, is fortified and well built with a fi i. an 
ing of the tenth of May 1829, when his strength hav- place and most magnificent town-house. There et 
een gradually exhausted, he expired without astruggle, lege, a cathedral, four other churches, and several convents 
afae he had completed the fifty-sixth year of his age. The There was formerly much more trade than at present opie 
disease was ascertained to be an ossification of the sisting chiefly in linens. It now contains 16,500 tnkalie 
exhibiting the appearance of having been in progress tants. Long. 2.47. E. Lat. 50. 51. 10. N. ; 
any years. His intellectual labours had been so great YU, two rivers of China; one rises in Honan, twelve 
andjo incessant as to produce the indications of an age miles north of Pi-yang, and joins the Hoai, twenty miles 
. more advanced. His mortal remains were deposited east-south-east of Sin-tsai. The other rises ébcht Caney 
ault belonging to his wife’s family, in the church of six miles west from Ngan-fou, in Kiang-see, and runs into 
anborough in Kent. the Kan-kiang, seven miles north-north-east of Lin-kian 
je Work which had engaged his attention during the last It is also the name of several cities of the second rank. af 
aysof his life, was published under the title of ‘* Rudi- YUCATAN. See Mexico. Since that article was 
s of an Egyptian Dictionary in the Ancient Enchorial written, the state of Yucatan has separated itself from 
acter ; containing all the Words of which the sense the Mexican confederation, and having declared itself in- 
agpeen ascertained. Intended as an Appendix to Mr dependent, has established a constitution on the most libe- 
m’s Coptic Grammar.” Lond. 1830, 8vo. It appears ral principles, religious, political, and commercial. 
e same volume with the work of Mr Tattam, “A YUEN, a city of China, of the second rank, in Hoo- 
pendious Grammar of the Egyptian Language, as con- quang. Long. 109. E. Lat. 27. 23. N. 
d in the Coptic and Sahidic Dialects.” This learned © YUEN-KIANG, acity of China, of the first rank, in Yu- 
-labourer, it may not be improper to add, has con- nan, on the Hoti river, ina mountainous but fertile country, 
id to prosecute his researches in the same department, abounding with silk. Long. 101. 44. E. Lat. 23. 37. N. 
has subsequently produced a “ Lexicon Hgyptiaco- | YUEN-TCHEOU, a city of China, of the first rank, in 
um.” Oxonii, 1835, 8vo. ; _ Kiang-see, on the borders of an agreeable little lake. 
nong other advantages, Dr Young possessed that ofa Alum and vitriol are produced in the neighbourhood. 
aisome person and prepossessing appearance. Hisman- Long. 114. E. Lat. 27. 50. N. 
émwere polished and even elegant, though perhaps exhi- YUEN-YANG, a city of China, of the first rank, in Hoo- 
a very slight tendency to a scholar-like preciseness. quang, on the river Han, and on a plain encompassed by 
i at least was the impression received by the writer of mountains, where tin is found. It is 517 miles south-south- 
resent imperfect notice. By his friend and biographer west of Peking. Long. 110. 29. E. Lat. 32. 50. N. 
described as “a man in all the relations of life, up- YUNAN, a province of China, situated on its south-west- 
, kind-hearted, blameless. His domestic virtues were ern frontier, bounded on the north by Sechuen and _ Tibet, 
emplary as his talents were great. He was entirely on the east by Quang-sce and Koei-tchoo, on the south by 
om either envy or jealousy ; and the assistance which Laos, and on the west by Ava and Pegu. It is about 300 
gave to others engaged in the same lines of research miles in length by 250 in breadth, and though mountain- 
himself, was constant and unbounded. His morality ous, it is one of the most fertile and opulent in China, being 
gh life had been pure, though unostentatious. His well watered both by rivers and lakes. Its produce is 
ous sentiments were by himself stated to be liberal, gold, pe Si and tin, amber, rubies, sapphires, agates, 
zh orthodox. He had extensively studied the Scrip- pearls, precious stones, marble, musk, silk, elephants, horses, 
, of which the precepts were deeply impressed upon gums, medicinal plants, and linen. It has a vast commerce, 
ind from his earliest years; and he evidenced the faith contains twenty-one cities of the first class, and fifty-five of 
he professed, in an unbending course of usefulness the second and third. The population is estimated by Sir 
ectitude.” Of his merits as a man of science, it may George Staunton at eight millions. ' 
én be sufficient to state that a very high estimate hasbeen © .YUN-HING, acity of China, of the first rank, in Honan, 
ed by Arago.? His literary attainments were equally watered by a river called Yuho. The country within its 
and extensive ; nor would it be easy to mention an- district is large, and is watered by several rivers, which ren- 
individual of the present age worthy in all respects der the soil very fruitful. Long. 113. 52. E. Lat. 33. N. 
fiking compared with Thomas Young. (x.) YUN-LEAN-HO, a canal of China, formed of the river 
DUNG NICK’S HEAD, a cape on the east coast of Pey-ho, or rather the river itself made navigable from Hiam- 
Zealand, so called from the boy Nicholas Young, on ho to Tien-tsin, in the province of Pe-tche-lee, for the pur- 
i the Endeavour, who discovered it in 1769. It forms pose of conveying corn towards Tong-tcheou and Peking. 
outh-west point of Poverty Bay. YUNSHAN, the territory lying between the eastern li- 
DOWRY, a small island in the Eastern Seas, near the aie of the Birman fog and China, of which very little 
i . . 0. is known, even to the birmans. 
4 coast of New Guinea. Long. 130. 45. E. Lat. 0 TLINTLA LL on iolendnesn dhe Comat of Chic, ki ten’ Elaah- 
PRE ‘rcle of the province of West Flanders, in ern Seas, thirty miles in circumference, about two miles and 
eo ee ding ale 330 square miles, divided a half from the continent. Long. 119. 19. E. Lat. 34, 


seven cantons, and those into forty-six communes, with 35. N. 


: ney’s Memoir of the Life of Thomas Young, M. D., ete. p. 41. Lond. 1831, 8vo. To this Memoir he has subjoined “ A Catalogue 
: . » which bad been prepared by himself in 1827. ; ae 
te eg ahead 5 Aad par M. Arago S Mbentiied de l’Académie Royale des Sciences de l'Institut de France, tom. 


. lvii, Of the life and scientific labours of Dr Young, an ample and satisfactory account is expected from the able pen of Dr Peacock, 
deaiof Ely. 
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4, the twenty-fifth and last letter, and the nineteenth 
9 consonant, of our alphabet; the sound of which 
is formed by a motion of the tongue from the palate down- 
wards and upwards to it again, with a shutting and open- 
ing of the teeth at the same time. This letter has been 
reputed a double consonant, having the sound ds; but, 
some think, with very little reason ; and, as if we thought 
otherwise, we often double it, as in puzzle, muzzle, &c. 
Among the ancients, Z was a numeral letter, signifying 
2000 ; and with a dash over it thus, Z, signified 2000 times 
2000, or 4,000,000. 

In abbreviations this letter formerly stood as a mark for 
several sorts of weights: sometimes it signified an ounce 
and a half, and very frequently it stood for half an ounce 3 
sometimes for the eighth part of an ounce, or a dram troy 
weight ; and it has in earlier times been used to express 
the third part of an ounce, or eight scruples. ZZ were used 
by some of the ancient physicians to express myrrh, and at 
present they are often used to signify zinziber or ginger. 

ZAARA, Zanara, or the Desert. See SAHARA. 

ZAB, a river of Kurdistan, which rises in the mountain- 
ous country to the east of the Tigris. It falls into the Al- 
tun Su, or Golden Water, about 150 miles north of Bagdad, 
on the road to Mosul, and the united streams afterwards 
reach the Tigris. 

ZABULON, one of the twelve tribes of Israel ; bounded 
on the north by the tribes of Asher and Naphthali ; on the 
east by the Sea of Galilee ; on the south by the tribe of Is- 
sachar or the brook Cison, which ran between both ; on the 
west by the Mediterranean ; so that it touched two seas, or 
was bimarous. 

ZAFRA, asmall town of Asiatic Turkey, in the govern- 
ment of Marasch, fifteen miles west of Tarsus. There is 
another town of the same name in the government of Tre- 
bisond, fifty miles north-west of Trebisond. 

ZAIRE, a river of Southern Africa, likewise called 
Congo. See Conco. 

ZALEUCUS, a famous legislator of the Locrians, and 
the disciple of Pythagoras, flourished 500 years B.c. He 
made a law, by which he punished adulterers with the loss 
of both their eyes ; and his son offending, was not absolved 
from this punishment ; yet, to shew the father as well as the 

just lawgiver, he put out his own right, and his son’s left 
eye. This example of justice and severity made so strong 
an impression on the minds of his subjects, that no instance 
was found of the commission of that crime during the reign 
of the legislator. It is added, that Zaleucus forbade any 
wine being given to the sick, on pain of death, unless it was 
eae by the physicians; and that he was so jealous of 

is laws, that he ordered, that whoever was desirous of 
changing them, should be obliged, when he made the pro- 
posal, to have a cord about his neck, in order that he might 
be immediately strangled if those alterations were esteemed 
no better than the laws already established. Diodorus Si- 
culus attributes the same thing to Charondas, legislator of 
the Sybarites. 

ZAMA, an ancient town of Chamane, a district of Cap- 
padocia, of unknown situation. Another Zama, of Meso- 
potamia, on the Saocoras, to the south of Nisibis. A third, 
of Numidia, distant five days’ journey to the west of Car- 
thage. It was the other reyal residence of the kings of Nu- 
midia, hence called Zama feegia. It stood in a plain, was 
stronger by art than nature, richly supplied with every 


_ besides a cathedral, had seventeen churches, and fo 


a ae 


necessary, and abounding in men, and every weap 
of defence and annoyance. This town is remark 
the decisive battle fought between the two greate. 
manders in the ancient world, Hannibal the Carth 
and Scipio Africanus. 
ZANGUEBAR, a region of Africa, lying on t 
ern coast, between three degrees of north latity 
eighteen south. It includes several petty kingdoms, i 
the Portuguese have various settlements. The inha 
except those converted by the Portuguese, are all } 
medans or idolaters ; and the latter much the more 
rous. The names of the principal territories are, Mo 
Lamon, Melinda, Quiola, and Mozambique. The 
guese built several forts in Mombaza and Mozambig 
there settled several colonies. 
ZANTE. . See Ionran Isuanps. 
ZAPATA, a kind of feast or ceremony held in Ital 
the courts of certain princes, on St Nicholas’s day. Pe 
hide presents in the shoes or slippers of those to y 
they would do honour, in such a manner as mays 
them on the morrow when they come to dress. Th ] 
in imitation of the practice of St Nicholas, who used 
night-time to throw purses of money in at the wind 
furnish marriage-portions to poor maidens. 
ZARAGOZA, a city of Spain, in the corregimiento 
name, and the capital of the ancient kingdom of j 
It was built by the Roman colonists, and bore the n 
Cesar Augusta. It is about 175 miles from Madri 
the same distance from Valencia. It stands on the 
bank of the Ebro, over which are two bridges conr 
the city with the suburbs. The streets are narrow, | 
one, the Cozo or Cosso, which runs the whole length 
town; and the houses are old, and, though not lofty, are 
ly ornamented. Zaragoza is the seat of an archbishoy 


ligious houses of different orders, for males and for fe 
One of the churches, called Our Lady of the Pillar 
most celebrated in Spain, and, except that of Lore 
Europe, fromm the number of pilgrims that every 
sorted to it for devotional purposes. On a lofty 
Jasper is an image of the holy virgin, the great 0 
adoration, and excitement to delusive feelings of d 
In the rich and highly cultivated plain that surro 
city, stand the ancient palace of the Alguferia, t 
dence of the kings of Aragon, and several monaste 

A little below the city, that magnificent work th 
of Aragon joins the river Ebro, which rans about 1 
parallel to that river, and connects the provinces 
gon and Navarre with the Mediterranean Sea. Itisd 
to assist commerce as a means of conveyance, and 
ply to agriculture water for irrigating the fields. 
nal has been constructed by the eminent civil e 
Don Ramon Pignatelli, and 3,250,000 livres had beet 
pended when it was stopped. Had it been continued 
cay, it would have brought the Mediterranean and 
lantic Seas into commercial contact. 

The great celebrity of this city arises from the 
fences made during two sieges, in the years 1808 and 
when the courageous and enduring spirit of an undis 
and ill-armed population was assailed by two su 
French armies, furnished with all that science could 
tribute to the art of war, and commanded by some 
most distinguished officers belonging to the armies of 
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pm the latest accounts of this city, the actual popula- 
scarcely amounts to 40,000 persons, though it is 
apale of housing 150,000. 
ALAND, one of the provinces of the kingdom of 
nark. It comprehends the large island of that name, 
‘ich is Copenhagen, the capital of the kingdom, and 
aller islands of Amak, Saltholm, Syeroe, Omoe, and 


The island is 2790 square 
ilé in extent, and the wholc province 3140. 

‘e island is generally a level plain, with few eleva- 
iom but is deeply penetrated by arms of the sea, callcd 


are clothed with woods, present pleasing prospects. 
Boil is evidently composed of coral and mussel-shells, 
the course of ages has converted into calcareous 
nces. This is mixed with sand, pebbles, clay, and 


jially on the south and south-cast coasts. It yiclds 


mograte crops of wheat and rye, but better of barley and 


Flax, rape, and some tobacco, are cultivated ; but 
neifler these plants nor the grain is sufficient for the con- 
Butter and cheese, with swine’s flesh, are more 
dant, and indecd the dairy is an important branch of 
application. The fishery on the coasts is, next to 
ulture, the chief occupation. The chief trade is in 
apital, Copenhagen ; and the other towns are inconsi- 
le, except Roskilda, Elsineur, and Kioge, in the for- 


= 
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'm@jof which, in the cathedral, is the burial-place of the 


family. ‘The climate of the island is very variable, 


| esprially in winter, and not generally favourable to lon- 


géwy. The population in 1834 amounted to 464,607, 
él: an increase since 1801 of 28 per cent. 
RALAND, a province of the kingdom of Holland, which, 
béfles the group of islands formed in the river Scheldt, 
in@des a section of the continental dominions. ‘The 
mee extends in north latitude from 51° 14 to 51° 
nnd in east longitude from 3° 8’ to 4° 2’. The whole 
ht is 667 square miles. ‘The surface is flat and low, 
but a few feet higher than the water at half-flood 
As the shore in this province is not, as in somc 
offs, protected against the sea by sand-hills or downs, 
itll#s been found necessary to defend it by artificial walls, 


AG 


t the article AusTrALasiA (vol. iv. p. 215) we have 
ndy given a general description of New Zealand, suffi- 
ly comprehensive for the degree of importance which 
belonged to the subject. But within the last two 
s the New Zealand group has been made the theatre 
0 extraordinary a movcinent in colonization, that we 
nduccd to devote to the subject a greater space than 
d otherwise have been justifiable ; and we avail our- 
es of a license which the name furnishes, to give In this 
le a bricf history of the recent proceedings for the co- 
vation of thcsc interesting islands. 

may, in the first place, be proper to describe the com- 
b revolution which of late years has taken place, both 
he practice of colonization, and in the state of public 
ion respecting it. 

Intil within a very recent period, it was the custom of 
tieBritish government to give away the waste lands in our 
System there was nonc; but 
s@fral hundred diffcrent modes of granting land have at 
Wrent times been recognised by the government, all of 
however agreeing in rendering land as cheap as pos- 
*. Every labouring man who applicd for land had a 
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which are from fourteen to sixteen feet in height, with a gen- Zealand, 


tle declivity towards the sca, and nearly perpendicular on 
the land side. In front they have placed stakes, which, by 
dividing the waves, in some measure break their force. 

The soil of the island is uniformly rich; being clayey, 
with a fruitful loam, which requires but little manure, and 
scarcely ever disappoints the hopes of the husbandman. All 
kinds of corn and green crops come to perfection in these 
soils. As agriculture is thus productive, there is every 
year a surplus of food. ‘The wheat, cspecially in South 
Beveland, is considered the best in the kingdom ; besides 
which, much ryc is cultivated, and likewise barley, which is 
of peculiar excellence for malting. Beans and pease are 
raised in great quantities, chiefly for export; and flax is raised 
to a great extent both for home use and for foreign trade. 
Madder is a valuable article of cultivation, and that of the 
island Schouwen is in the highest estimation. The annual 
export of this dye amounts to more than 20,000 quintals. 
The dairies yield large portions of good cheese and butter, 
and fatten swine, whose flesh, when pickled, furnishes pro- 
vision for the shipping. ‘lhe sheep are small, and their 
wool indifferently fine. The horses are a heavy breed, but 
strong and tolerably hardy. 

The climate is heavy, moist, and variable, and for stran- 
gers very unhealthy, but much less so for the natives. It 
snows and freezes much less on the islands than on the 
mainland. 

The inhabitants consisted in 1833 of 67,059 males, and 
70,203 females ; thus making together 137,262, of whom 
43,145 were found in the cities, and 94,117 in the villages. 
The divisions of rcligion shew 100,747 Protestants, 36,060 
Roman Catholics, and 455 Jews. The population had in- 
creased in 1837 to 145,542; and, on the whole, they are 
supposed to be in as easy circumstances as any in the 
kingdom. They adhere to their ancicnt customs, inanners, 
and dress, and speak a peculiar dialect of Dutch, nearly 
approaching to that of the Flemings. Many of them are 
engaged in fishing and other marine pursuits. Their 
manufacturing industry is chiefly applied to spinning fine 
linen yarn; and there are many distilleries, breweries, oil- 
mills, limekilns, salt-rcfineries, and establishments for ship- 
building. The capital is the city of Middelburg, in the 
island of Walchercn, containing 14,700 inhabitants. 
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certain number of acres allotted to him: although condi- 
tions werc somctimes imposed, they were easily evaded ; 
and, in practice, land may be said to have becn given un- 
conditionally away. The cffect of this upon men of the 
labouring class may easily be conceived. In the country 
which they had just quitted, to own land was to be great 
and powerful. ‘The idea cf wealth was inseparably unit- 
ed with that of land; and the prevailing desire of nearly 
every emigrant is to become an independent freeholder. 
The consequence of this very natural desire was, that no 
man would labour for hire, but would rather content him- 
self with scratching up the soil by the aid of some rude 
help to labour, which scarcely deserved the name of capital. 

Now, where labour cannot be obtained, capital is not 
very pronc to establish itself: and even if it did perchance 
find its way into such a country, a considerable portion of 
‘t must have remaincd unproductive, and must frequently 
have rotted for want of hands to use it. In a country, in 
short, where the temptation to take land is very great, the 
capitalist can offer to the labourer no inducement to labour 
for hire, equal in force to the inducement to occupy land. 
On the other hand, the land-owning labourer cannot pre- 
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sent to the capitalist’s mind any motive to induce him to 
part with lis capital. Thus that degree of co-operation 
between the capitalist and labourer, which effects such 
wonders in this country, cannot exist in a country where 
land is excessively cheap; and production, wanting that 
co-operation, is reduced to the minimum. The labourer 
certainly gets the whole produce of the soil; he has no- 
thing to pay to a capitalist for the use of his implements ; 
but then it is a very small whole that he secures. In 
like manner, the capitalist may perhaps felicitate himself 
on having nothing to pay for labour. In his turn he se- 
cures all the produce of his fields, but that all is extremely 
scanty. 

Another evil of the excessive cheapness of land is, that 
there can be no combination of labour wherever it exists. 
There may be some degree of skill, together with many 
other valuable qualities, generated by the labourer’s habit 
of independent exertion; but that exertion is isolated, and 
results which require the combined exertion of numbers 
can never be attained. 

It must be further evident, that where each individual 
possesses a considerable breadth of land, only a small por- 
tion can generally be brought under cultivation. The cul- 
tivated spots are therefore scattered over a vast extent of 
country ; dispersion of population necessarily exists; and 
barbarism prevails throughout the country. In a country 
so circumstanced, a man scarcely knows his neighbour ; 
schools cannot be maintained; and the very rudiments of 
the social state become extinguished, if indeed they ever 
appeared. 

Into a country in such a condition, capital would speedily 
cease to flow, because there would be nothing to attract it ; 
and the country would soon exhibit the phenomenon of a po- 
pulation of pauper land-owners. There would be no colo- 
nization, properly so called; there would simply be the emi- 
gration of masses. 

The last colony deliberately established on the principle, 
if such it can be called, of rendering land as cheap as pos- 
sible, was that of the Swan River in 1829. Mr Peel was 
the first grantee. He took five hundred thousand acres, 
and marked out his land around the port. This, says Mr 
Wakefield, in his evidence before the Waste-Land Com- 
mittee in 1836, was as much as to say, “ this is a desert ; 
no man shall come here; no man shall cultivate this land.” 
Other persons took large blocks ; and so complete was the 
dispersion, that the settlers could not find each other. 
“« That,” continues Mr Wakefield, “ was why some people 
died of hunger ; for though there was an ample supply of 
food at the governor’s house, the settlers did not know 
where the governor was, and the governor did nat know 
where the settlers were. Then, besides the evils resulting 
from dispersion, there occurred what I consider almost a 
greater one, which is the separation of the people, and the 
want of combinable labour. The labourers, on finding out 
that land could be obtained with the greatest facility, the 
labourers taken out under contracts, under engagements 
which assured them of very high wages if they would la- 
bour during a certain time for wages, immediately laughed 
at their masters. Mr Peel carried altogether about three 
hundred persons, men, women, and children. Of these, 
about sixty were able labouring men. In six months after 
his arrival, he had nobody even to make his bed for him, or 
to fetch him water from the river. He was obliged to make 
his own bed, and to fetch water for himself, and to light his 
own fire. All the labourers had left him. The capital 
therefore which he took out, viz. implements of husbandry, 
seeds, and stock, especially stock, immediately perished. 
Without shepherds to take care of the sheep, the sheep 


wandered and were lost ; eaten by the natiy a 
by the natives and by some of the other cole " 
likely by his own workmen; but they were destroyed, Hj 
seeds perished on the beach; his houses were of ae. 
his wooden houses were there in frame, in Pieces, but co id 
not be put together, and were quite useless, and rotted 4 
the beach. This was the case with the Capitalists . 
rally. The labourers, obtaining land very readily, fl 
ning about to fix upon locations for themselves, and 
establish themselves independently, very soon sei 
themselves into isolated families, into what may be termed 
cottiers, with a very large extent of land, something like 
Trish cottiers, but having, instead of a very small piece of 
land, a large extent of land. Every one was Separated, and 
very soon fell into the greatest distress. Falling into the 
greatest distress, they returned to their masters, and in- 
sisted upon the fulfilment of the agreements on which they 
had gone out ; but then Mr Peel said, ¢ all my capital is 
gone; you have ruined me by deserting me, by breakin 
your engagements, and you now insist upon my observing 
the engagements when you yourselves have deprived me of 
the means of doing so” They wanted to hang him, and he 
ran away to a distance, where he secreted himself for a 
time, till they were carried off to Van Diemen’s Land, 
where they obtained food, and where, by the way, land was 
not obtainable by any means with so great facility as at the 
Swan River.” (Report, &c. 53-4.) 

That the semi-barbarous state of what are called new 
countries arises from the extreme facility of acquiring land, 
was first shown by Mr Wakefield, in a little work called a 
Letter from Sydney, published in 1829 ;! but his views had 
been communicated to government, we believe, before 
the departure of the Swan River settlers. The remedies 
which he proposed have since been substantially adopted, 
and wherever they have been applied, they have been at- 
tended with singular success. 

Facility of acquisition being the evil, the remedy con- 
sisted in removing it by placing a price upon the waste 
lands in our colonies, and by stopping all alienation except 
in consideration of a price. 

The first consequence of requiring a price for land is, 
that the labourer is compelled to labour a while for hire, 
until he shall have saved a sufficient sum to enable him to 
become a purchaser; and by devoting the proceeds, or a 
considerable portion of the proceeds, to defray the cost of 
removing people from the country in which people are 
abundant to the country in which they are deficient, a 
continual supply of labour is kept up. The supply being 
thus guaranteed, the colony becomes at once attractive to 
the capitalist; capital flows readily into such a country; 
and combination of labour, with perfect co-operation be- 
tween the capitalist and labourer, being secured, produc- 
tion is facilitated and accelerated. ; 

The mode of expending the labour-fund is another point 
of importance which requires explanation. The object is 
to relieve the population of the old country, and to increase 
to the utmost that of the new country, at the smallest pos- 
sible cost. How is this to be done? Evidently by select- 
ing the emigrants as to age and sex. By confining the ex- 
penditure of the emigration-fund derived from the land, 
to equal proportions of both sexes between certain ages, 
say eighteen and thirty-five, we give the greatest reli¢ 
to the old country, and provide for the rapid peopling 0 
the new. In other words, we remove from the country 
where people are in excess, to the country where they are 
deficient, the greatest germ of future increase at the small- 
est cost. 

“ By removing the selected class,” says Mr Wakefield 
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ot only would you remove the greatest seeds of increase 
he smallest number of people, but you would remove 
| greatest quantity of labour (using the term labour to 
wress saleable muscular exertion) at the least cost. If 
fire were a pressure upon the labonr-market at home, by 
noving that class which was then commencing to work, 
| which had before it a long period of health and strength 
labour, you would give the greatest relief to the labour- 
rket with the least expenditure ; and, in the next place, 
ir object in the colony being the greatest possible la- 
yr at the least expense, by bringing to the colony a 
ng man who had just arrived at his strength, but who 
the prospect of a long life, you would give to the co- 
lay the greatest bencfit at the least expenditure. Thirdly, 
re is in emigration the same sort of evil as there is in 
‘ms and floods. Emigration per se is an evil. It is the 
atest evil to remove from the country of one’s birth and 
’s affections. Now, by the proposed selection, since the 
atest amount of emigration would really take place with 
| removal of the least number of people, you would ob- 
h the maximum of good to be obtained by cmigration, 
wn the minimum of evil, whatever that evil may be. In 
| fourth place, there are great objections to any but 
yong people; I will not say any but the narrow class to 
ich I have adverted. Children suffer immensely in be- 
removed. Thcy suffer on board ship; they suffer from 
confinement ; and when they arrive in the colony, they 
cither neglected, or are a great encumbrance. Old 
ple suffer much more from being removed from the 
nes to which they are attached, and they are also less 
2 to bear the fatigues which necessarily attend upon a 
voyage. Lastly, almost cvery young couple no 
ner marry in this country, or wherever they may be, 
they look out for a ncw home. At the moment 
pn they contemplate marriage, or at least when they 
j about to marry, they may be said to be on the move. 
it would catch them moving. You do not tear them 
a place where they are fixed, but you would enable 
to move to that place where their labour would be of 
) greatest possible value to them.” 

ich are the principles of colonization, which have becn 
cessful wherever they have been applied, and the cf- 
of which, in the colonization of New Zealand, we 
i] presently shew. They embrace a combination of the 
ans which are requisite, not only for conveying masses, 
for permanently establishing society in a new settle- 
t. They perform their peculiar functions with the 
t possible disturbance of previous habits. They arc the 
y Opposite, the antagonist principles, as it were, of that 
less practice which seems to have proceeded on the as- 
nption, that to convcy people to the new colony was the 
| thing necdful. The example of Virginia has shewn, 
the conveyance of mere masses alone to the fertile 
s of new countries, is not sufficient to establish a colony. 
Virginia, after twenty years of perseverance in colo- 
ing, and after conveying 20,000 people, not above 2009 
re to bc found at the end of the period. There were 
iple, there was wealth, there was intelligence, but all was 
lirected. There was no system, and combined exertion 
unknown. All our early efforts at colonization were 
strous. Under thc new system, the causcs of such 
aster have been investigated and guarded against, with 
at success the following pages will shew. 

nder the impulse of these principles, a complete revolu- 
has taken place in the state of opinion on the subject 
Solonization. Persons to whom the bare idea of sever- 
ithemsclves from their native country was insuperably 
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repugnant, now readily embrace a favourable opportunity Zealand, 


of emigrating. Among the educated portion of the middle 


class, whose families are numerous, it is now not unusual » 


to find some one or more of the sons seeking fortune in our 
distant possessions, and carrying to the antipodes those 
energetic habits which have made this country what she is. 


Celum, non animum, mutant, qui trans mare currunt. 


_ Women of refinement, too, no longer object to emigra- 
tion, if circumstances favour the step; and New Zealand 
affords many instances of the emigration of whole families 
who have been accustomed to a species of society of which 
the older colonies were destitute, but which in our newcr 
colonies they themselves help to form. 

In the article Austrawasta, to which we have already 
referred, and it¥the life of the great navigator Cook, are 
stated the geographical position and extent of the New Zea- 
land group, together with the circumstances of its discovery. 
As early as the year 1814, the northern part of the north- 
ern island began to be the resort of ships engaged in the 
whale-fishery, and men would occasionally desert from their 
ships and take up their residence among the natives. About 
the same time, some few of the natives of New Zealand 
occasioually made their appearance at Port Jackson, and 
being seen and conversed with by the Rev. Samuel Mars- 
den, he conceived the idea of establishing a mission in the 
islands, which he accordingly visited for the purpose ;! and 
although not immediately successful, the ultimate estab- 
lishment of a mission was the result. Since that period, 
the Wesleyan Methodists and the Catholics have establish- 
ed missions, all of which have of late years extended their 
influence, bringing the natives into familiar intercourse 
with the Europeans, and generally promoting thcir civiliza- 
tion, in spite of certain questionable practices on the part 
of the church missionaries, which have brought them into 
some disrepute. 

But the missionaries are not the only white men to whose 
influence the New Zealanders have been subjected. Up 
to the date of the commencement of the present move- 
ment, namely, 1839, the only colonizers of New Zealand 
were the very outcasts of an outcast population. Escaped 
convicts from the penal settlements ; runaway sailors from 
whaling ships ; needy adventurers, whose improvident ha- 
bits and evil courses have made them men of no country ; 
these, with a small admixture of worthy and energetic men, 
such as will find their way into all eligible fields, but who 
at that time formed too inconsiderable a minority to cure 
the vicious propensitics and neutralize the evil passions of 
the majority, formed the bulk of the European population 
of New Zealand in 1839. 

Dr Lang, principal of the Australian College at Syd- 
ney, who visited New Zealand during that year, thus de- 
scribes the mass of the European population? “ Of the 
character of the European population, now permanently 
settled in New Zealand, it is scarcely necessary to inform 
your lordship. With a few honourable exceptions, it con- 
sists of the vcriest refuse of civilized society; of runaway 
sailors, of runaway convicts, of convicts who have served 
out their term of bondage in one or other of the two pe- 
nal colonies, of fraudulent debtors who have escaped from 
their creditors in Sydney or Hobart Town, and of needy ad- 
venturers from the two colonies, almost equally unprin- 
cipled. In conjunction with the whalers who occasionally 
visit the coast, the influence of these individuals on the na- 
tives is demoralizing in the extreme. Their usual articles 
of barter are either muskets and gunpowder, or tobacco and 
rum. Most of them live in open concubinagc or adultery 
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Zealand, with native women; and the scenes of outrageous licen- 
New. tiousness and debauchery that are ever and anon occurring 
“yon their premises, are often sufficiently revolting to excite 


the reprobation and, disgust of the natives themselves. 

“ Of the character and practices of a considerable portion 
of the European population of New Zealand, the following 
may perhaps serve as a specimen. There is an individual 
at present at the Bay of Islands, who is known among the 
Europeans by the respectable soubriquet of the ‘rat-catcher” 
He had been a dealer in slop clothing, and a notorious gam- 
bler, in New South Wales; but having been obliged, when 
his affairs became desperate in Sydney, to leave that’ co- 
lony altogether, he embarked for the usual refuge of the 
destitute, New Zealand, and commenced his old practices 
as a general dealer and gambler at the Bay of Islands. On 
one occasion, when he had gambled away'All his property 
at the Bay but a single box of spermaceti candles, he took 
a boat at Kororarika, and embarking with the box, rowed 
over to Paihia, one of the stations of the Church Missionary 
Society on the opposite shore, where he offered the candles 
to the missionaries at sixpence per Ib. telling them he 
could procure them sixty pounds worth at the same price, 
from a vessel which had just arrived in the port, provided 
he could only advance the ready money for them. The 
missionaries of course advanced the money, which the 
‘ rat-catcher’ of course pocketed, and applied to his own 
purposes; thereby teaching the missionaries not to deal in 
future with disreputable persons, and especially not to at- 
tempt to purchase articles of property from such persons at 
one fourth of their market price.” 

Such was the character of the European population at 
the time when the present movement for the systematic 
colonization commenced, and indeed until it was in a man- 
ner neutralized by a large infusion of a sounder population. 
This movement had its origin in a conversation which 
took place in a committee-room of the House of Commons, 
on the occasion of the inquiry into the mode of disposing 
of the waste lands in the colonies in 1836. In the course 
of the evidence, New Zealand had been mentioned as one 
of the many eligible fields for colonization open to Great 
Britain. Mr Francis Baring’s attention was thus excited ; 
and the result was, that the New Zealand Association was 
formed, of which Mr Baring was chairman, for the express 
purpose of promoting the colonization of the islands.! 

The New Zealand Association consisted of two classes 
of members ; first, heads of families who intended to estab- 
lish themselves in the proposed settlement ; and, secondly, 
public men, who, on public grounds alone, were willing to 
undertake the responsible task of carrying the measure into 
operation. The sole aim of the association was to induce 
the legislature to apply to New Zealand the peculiar system 
of colonization which we have briefly described, and at the 
same time to make provision for guarding the natives from 
the evils to which they had been exposed by their inter- 
Course with a lawless European population. 

In 1837, this philanthropic body of men entered into 
communication with government on the subject, and at 
first there seemed some degree of willingness to promote 
the association’s views; but at length a strange objection 
was raised, namely, that the association was not a company 
trading for profit. A charter was offered, on condition of 
its becoming such; but with this condition the association 
was not able to comply, having expressly excluded all pur- 
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tion has been confined to the species described in the above extracts. 
* House of Commons Paper, 8th August 1838. No. 680, 
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poses of private profit from its object. Having thus filed gy 
in its negotiation with the government, the association } 

A bill was introduced ' ~, 
government of British settle. 


addressed itself to parliament. 
“to establish a provisional 
ments of New Zealand;” but as ministers opposed 
bill, it was of course lost. But although the association 
did not succeed in its object, it certainly did much to 
instruct the public on the subject. Through its exer. 
tions a committee was moved for in the House of: 
by the earl of Devon, and a large mass of valuable eyj- 
dence was collected ;? besides which, several publications 
issued from the press, either published by the 88s0Ciation, 
or at their instance? By these the public were undoubt- 
edly prepared for the proceedings which have since taken 
lace. 

; On the failure of its objects, the New Zealand Asso- 
ciation became virtually dissolved; but some of its co. 
lonizing members attempted the formation of a joint-stock 
company, to meet the views of the government. After 
some difficulties and disappointments, the plan was attended 
with success. A company, with adequate capital, was estab- 
lished ; and early in 1839 it had become possessed, by pur- 
chase from individuals and from the company of 1825, of 
some extensive tracts on the northern island. The pro- 
ceedings of the New Zealand Company for the yea 
1839 and 1840 constitute a somewhat remarkable history ; 
the history of British colonization from first to last does 
not furnish a more striking instance of vigorous action. 
Seldom has so much been effected in so short a period of 
time, and that too not merely without the sanction of the 
government, but in the face of opposition from it. That 
opposition, as we shall presently see, has been entirely ob- 


viated; and at this moment (August 1841) we find the New 


Zealand Company an efficient instrument for the coloniza- 
tion of New Zealand, under the superintendence of govern- 
ment. ' 

Before the New Zealand Company made its plan of ope- 
rations known to the public, it had purchased a fine bark 
of 400 tons, called the Tory. This vessel was ae 
ped and ready for sea, when, on the 2d of May 1839, he 
company deemed itself in a situation to announce its plan 
of operations to the public. “ The attention and business 
of the company,” says the Prospectus, “ will be confined to 
the purchase of tracts of land, the promotion of emigration 
to those tracts directly from the united kingdom, the lay- 
ing out of settlements and towns in the most favourable si- 
tuations, and the gradual resale of such lands i 
the value bestowed upon them by emigration and settle» 
ment. It is also proposed, that to facilitate the transmission 
of capital between England and New Zealand, the company 
shall act as agents for that purpose only.” 

The Tory sailed from Plymouth on the first of May; and 
in a very able body of instructions given to Colonel Wake- 
field, the company’s chief agent, the objects of the com- 


pany are explicitly stated under three heads: Ist, the pur- 


chase of lands for the company, including the mode of 
dealing with the natives; 2d, the acquisition of general in- 
formation respecting the country; and, 3d, preparations 
for the formation of settlements under the auspices of the 
company. 

rer instructions, a strong leaning was exhibited to- 
wards Cook’s Straits, as an eligible site for the first settle- 
ment, as being the great highway, so to speak, between the 
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¥ New Zealand seems at all times to have been considered an eligible field for the formation of a settlement. 
a plan for opening a civilizing commercial intercourse with New Zealand in 1771. 


Benjamin Franklin eae 
In 1825, a commercial company was formed in London, 


Two vessels were despatched to New Zealand, and land was acquired at Hokianga, 
Point, and at the estuary of the Thames ; but the vessels returned without forming a settlement. 


From that period until 1839, the colonia 


3 See especially the Colonization of New Zealand ; being an Account of the principal Objects and Plans of the New Zealand Associ 
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| 
Ajiralian and eastern colonies and Great Britain. These 
silections were shared by most of those who formed the 
scolony. Indeed as a commercial locality it is probably 
surpassed in any onc of our Australian possessions. 
Tory made an extremely short passage of ninety-six 
; and Colonel Wakefield being thus in the field be- 
tany competitors, was enabled to fulfil the wishes of the 
any in every particular. He acquired for the company 
whole of the territory on both shores of Cook’s Straits, 
uding Port Nicholson, one of the finest harbours in the 

, where the principal settlement has since been suc- 
fully formed, and now numbers about four thousand 
le. 
it the most gratifying feature in the company’s instruc- 
s relates to the mode of dealing with the native tribes. 
happily, the whole history of European colonization is 
hira continuous record of barbarity and injustice towards 
aboriginal races. Civilization having often been found 
sult, extermination has been openly practised. Even 
r recently, in New South Wales, a small body of the 
es was hemmed in and shot down in cold blood by a 
| Europeans ; and when the government took some steps 
ring the monsters who perpetrated the act to justice, 
press raised an outcry against punishing men for shoot- 
monkeys ; and an intimation was held out, that if this 
rse were persevered in, it would be necessary to find 
te more secure method of getting rid of the “ vermin ;” 
the mode recommended was, to dose wheaten cakes, 
hich the natives were very fond, with arsenic! This, 
fé@ler, is no exaggeration ; for in a letter from a brother- 
aw of the present writer, a member of the English bar, 
2d Port Philip, December 3, the practice is mentioned as 
‘ommon occurrence. “ Some of the white people here 
t the natives most shamefully. For the slightest offence 
y kill them, and drop their bodies into some creek; and 
ne have been known to leave about what are called 
pers, a species of bread baked in the bush, in which 
pnic has been previously put, for the very purpose of 
ttroying the blacks.” 

ut the New Zealand Company inherited the higher 
is of the association of 1837. The elevation of the na- 
sin every possible way is an object never lost sight of, 
i it is in their contracts with the natives respecting land 
it this object is especially conspicuous. In the first 
ce, as regards the original purchase-money of the land, 
was much more considerable than had been paid by any 
vious purchaser. ‘This however was not the real consi- 
lation. The substantial advantage secured to the na- 
es is, a reserve of one tenth of the whole of the lands 
chased, which tenth must, as settlement proceeds, 
come of far greater value in consequence of coloniza- 
in, and will confer much more substantial comfort on the 
ive population, than the whole of the land could possi- 
do, so long as it remained in their own possession. Of 
b 1100 town acres, with the 110,000 country acres, which 
stitute the first colony, one tenth was so reserved. The 
Impany sold these lands at 20s. per acre, consequently 
> native reserves were worth at the time L.11,110; but 
h has been their rise since, that they are worth up- 
rds of L.35,000 in the London market; a value which 
ll place the natives of Port Nicholson in a most advan- 
teous position in relation to the colonists. ; 
The plan is indeed admirably suited to promote the ci- 
ization of the natives. They do not require an enor- 
pus breadth of land, for they are, and always have been, 
Itivators, not hunters like the American Indians. Ame- 
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‘2 A great number of such letters has appeared in the Ne 
ithe colonization of New Zealand. 
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rica abounds with animals which either serve as food for Zealand, 


the natives, or furnish them with the means of procuring 
by barter such objects as are suited to their wants. New 
Zealand, on the contrary, has no aboriginal animals. This 
may have made them cannibals; but it has also of neces- 
sity made them cultivators, and has thus advanced them 
one step in civilization. It has rendered them prone to 
labour, and they now adopt with great readiness the im- 
provements of civilized life. Among hunters, such as 
the American Indians are at this day, no circumstance 
could give value to a small quantity of land, so as to make 
it provide for the subsistence of the natives; but with 
a race of cultivators, a great breadth of land is valueless. 
They cannot use much land; and they may therefore 
be dcecmed well provided for, in proportion as they are 
taught to use a comparatively smal] quantity of land with 
effect. 

All modern accounts which deserve credit agree in de- 
scribing the habits of the New Zealanders as exceedingly 
favourable to their elevation. They learn the use of me- 
chanics’ tools with great readiness, and even become good 
ship-carpenters. Many of the first settlers at Port Nichol- 
son found the houses built by the natives, called warrees, 
much more comfortable than any others. They become 
excellent boatmen and sailors; and there are instances of 
small vessels built and navigated by New Zealanders. Dr 
Lang statcs, that Toki, a New Zealander, was the best 
helmsman on board the ship in which he made a passage ; 
and in the evidence before the Lords’ Committee, many 
instances are given of natives capable of taking charge of 
a ship as master, were it not that, as foreigners, they were 
incapacitated by law from so doing? 

The views of the company touching the aborigines have 
up to this time been admirably seconded in the colony, not 
merely by their own officers, but by the settlers at large. 
In the very first instance, by the uniform fairness of his 
dealings, and especially by the temper displayed in all his 
negotiations, Colonel Wakefield succeeded in gaining their 
confidence, and in establishing the most friendly relations ; 
and the settlers, on their arrival, found them predisposed 
to receive them with friendship, and perform for them such 
services as they immediately needed. In the various let- 
ters from the first settlers which have been published* from 
time to time during the last twelvemonths, both the ca- 
pacity and disposition of the natives are well spoken of, 
and it is quite evident that mutual feelings of kindness 
and good will have grown up between the settlers and the 
natives. 

Soon after the departure of the Tory, the company 
made preparations for disposing of a limited portion of their 
lands already acquired, or hereafter to be acquired, for the 
purpose of forming the first colony. The quantity as- 
signed for this purpose was eleven hundred acres for the 
town, and one hundred and ten thousand acres to form the 
rural sections, of one hundred acres each. These lands 
were divided into eleven hundred sections, each section 
to comprise one hundred rural acres and one town acre. 
Deducting the reserved land for the aborigines, the re- 
mainder was offered for sale at L.1 per acre, or L.101 per 
section. On paying down this sum, the purchaser re- 
ceived a land-order on the company’s local officer, en- 
titling the holder to select his section according to priority 
of choice, afterwards determined by lot at the company’s 
offices. ; ; 

The quantity of land thus disposed of in the first in- 
stance, was taken in a few weeks. ‘The total sum realized, 
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Zealand, after deducting the native reserves, was L.99,990. OF this 


sum 75 per cent. or L.74,992. 10s. was sct apart to form 


“—~\m the emigration fund for the purpose of defraying the 


cost of conveying emigrants to the colony, and so impart 
value to the lands already sold. By the conditions of sale, 
the purchasers of land-orders were entitled to claim 75 of 
their purchase-money, either in the shape of free passages 
for themsclvcs and families, or for their servants and la- 
bourers ; and where no claim was made, the bencfit was 
equally conferred on the landowner, as the whole of the 
emigration fund would be devoted to the conveyance of 
labour to the colony. 

It should be observed, that the buyers of these lands 
knew not at the time where the first colony would be 
located. They knew that the company had some land to 
fall back upon, but the general impression was, that the 
first colony would be established on the lands about to be 
acquired, and Port Nicholson was looked to by some of 
the principal colonists as likely to form an eligible site. 
This has since been accomplished. Port Nicholson was 
found to be in every way fitted to become a great com- 
mercial emporium, and the satisfaction which the settlers 
express with the selection is universal. 

Immediately after the realization of the land-fund in 
July, active preparations were made for the departure of 
the first colony. A surveyor, with what was then deemed 
an adequate staff, but which subsequent experience has 
shewn to have been too small, was despatched in the Cuba. 
She sailed two months in advance of the settlers, but, 
unfortunately, she made a long passage, and at the time 
the first emigrant ship reached Port Nicholson, not a step 
had been taken towards the laying out of the town. This 
inconvenience was however obviated by Colonel Wake- 
field’s arrangements ; and by assigning small allotments of 
iand to the settlers, on which they might erect their tents 
and houses, discontent was entirely avoided. 

The ships chartered by the company to take out the 
first colony were five in number, namely, the Adelaide, the 
Aurora, the Oriental, the Duke of Roxburghe, and the 
Bengal Merchant. It afterwards became necessary to take 
up the Glenbervie to take out stores, and the Bolton to 
take about 282 passengers, who had been disappointed in 
obtaining passages by the first ships. The first sailed on 
the first of October, and the last in the middle of Novem- 
ber, and, with the Coromandel, a private ship, conveyed 
1125 persons to the colony. 

The distinguishing feature of this first colony is its com- 
pleteness. No colony was evcr established under more 
favourable prospects. The labouring emigrants, the bone 
and muscle of the colony, formed the finest body of peo- 
pte we ever saw congregated together for such a purpo<e, 
albeit our experience in such matters is not small. Selec- 
tion was observed not merely to the extent which the princi- 
ples require, but also as to the moral and physical qualifi- 
cations of the people. They were for the most part in the 
prime of life, in full health, and of approved moral charac- 
ter; and it was impossible to look upon them without a 
conviction that they were the very people to carve fortune 
out of the wilderness. 

Among the wealthier classes were several persons of 
birth, education, and refinement, who, in planting a new 
colony, will not be content with a mere rude abundance, 
nor with their new home, unless it bear distinct marks of a 
high degree of civilization. They went out impressed 
with the value of a system of which they themselves form 
a part ; they believe that system to bc efficient for the crea- 
tion of a society complete in all its parts ; and believing so, 


all their energies will be directed to the verification 
principles to which they are attached. The varie 
form in which the capital was conveyed to the colony w 
show how efficient that capital is likely to become as a 
means of contributing to the satisfaction of the Wants of 
the colonists. Houses and other buildings, in framec 
ready to be put up like a bedstead in the Course of a day! 
or two; mill-machinery of all kinds, both for sawing and 
grinding ; steam-engines ; agricultural implements of the 
most improved kind; mechanics’ tools, especially all that 
might be necessary to the builder, were among the ar. 
ticles carried out. But this was not all, In addition to 
that in which the idea of immediate profit was predomi. 
nant, the moral and intellectual wants of the people haye 
not been forgotten. Even before the departure of the first 
colony, a literary and scientific institution was established 
and the germ of a library formed, to which the archbishop 
of Dublin, the Rey. Dr Hinds, and several other friends of 
the colony, contributed. - The press also was not forgotten. 
The first number of a newspaper, called the New Zealand 
Gazette, was published in London in August 1839, with 
the intention of publishing the second and succeeding 
numbers in the colony. The types and presses, the editor, 
foreman, and compositors, went out in the Adelaide. She 
reached Port Nicholson on the 7th of March, and on the 
18th of April the second number was printed at Port Ni- 
cholson. We have now before us a file to the 5th of De- 
cember, and its contents bear remarkable testimony to the 
completeness of the system, and the extraordinary rapidity 
with which the settlement has increased. A newspaper 
‘* exclusively devoted to New Zealand,” is also published 
in London. It is called the New Zealand Journal ; it ap- 
pears once a fortnight, and has a considerable and steadily 
increasing sale; a proof that what has very aptly been 
called the “ New Zealand public” in this country is also 
large and increasing. 

We have already seen that neither the New Zealand 
Association of 1837, nor the New Zealand Company of 
1839, could win the sympathy or even the countenance of 
the government. By the energetic operations of the lat- 
ter body, however, the government were forced into action; 
and just as the first colony was ready to start, Captain 
Hobson of the navy was sent to New Zealand for the pur- 
pose of ultimately erecting it into a British colony. Un- 
fortunately, New Zealand, or rather the northern portion of 
the northern island, had been treated in 1831 as a sovereign 
independent state, and Captain Hobson was instructed to 
begin by calling himself consul. He was then to obtain 
a cession of the sovereignty from the chiefs, and declare 
so much of the country as should be ceded to him, and 
also such part thereof as should be in possession of British 
Subjects, a dependency of New South Wales. Of this 
portion he was to cease to call himself consul, and was 
to become lieutenant-governor under Sir George Gipps, 
the governor of New South Wales. In other words, 
New Zealand was treated as a foreign country, over 
which her majesty could have no authority, until it 
should be obtained by formal cession, from the date of 
which, sovercignty with all its consequences would com- 
mence. p 

From this course of policy much difficulty has since 
arisen, and more will yet arise. It is a well-understood 
principle of international law, that discovery and occupa 
tion give to the discovering nation a right of sovereignty 
as against all civitized powers. The relations which the 
discovering country may establish with the native tribes 
do not in any way affect this right of sovereignty. The 
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icans, for instance, recognise a certain modified sove- 
ty as continuing in the Cherokees and other aborigi- 
ibes, but they nevertheless assert the sovereignty of 
Jnion as against all European nations. Of our origi- 
aljovereignty over New Zealand no one ever doubted, 
it was lately repudiated or renounced by the colonial 
tment. Acts of sovereignty had frequently been ex- 
pd. Magistrates had been appointed; criminals had 
; years since been arrested, sent to Sydney, tried, and 
hed; and yet it was determined that Captain Hobson 
id take a new lease of sovereignty, dating from a first 
bn or successive cessions from the natives. 
ne of the consequences of this was, that New Zealand, 
h had all along been respected by foreign powers, was 
ediately thrown open to colonization by any European 
. France at once took the hint, and sent out the 
e de Paris transport with about sixty settlers, to 
da French colony there. This expedition was only 
jty days too late to take possession of the southern 
islad in the name of France. ‘Iwenty days before, Cap- 
t) Hobson had declared the queen’s sovereignty over 
islands, otherwise we must either have submitted to 
, a French colony on the southern island, or have 
eyrted to our ancient seisin, declared a species of retro- 
ive sovereignty, and stultified the recent proceedings 
e government in that behalf. And in point of #&act 
has been done. Captain Hobson at first pursued 
lan of cession. The chiefs of a small portion of the 
1ern island north of the estuary of the Thames were 
bled to barter sovereignty for a blanket. Captain 
30n thereafter proclaimed the queen’s authority. With 
proclamation of sovereignty a second proclamation was 
issild, appointing a commission to inquire into the titles to 
| to confirm such as might have been obtained by fair 
s, and to disallow such as might have been obtained 
fraudulent or inadequate considcration, or where the 
t of territory claimed was unreasonably large. This 
pd proclamation has since been carried into effect by an 
f the council of New South Wales. Now this act, toge- 
ith the second proclamation respecting titles, is utterly 
bsistent with the first proclamation, which makes her 
sty’s sovereignty commence with the date of the ces- 
in January 1840. Proclamation No. 1 denies her 
sty any jurisdiction previously to 1840. Proclamation 
2 asserts jurisdiction for an indefinite period before 
late. In other words, our “ancient seisin” is reverted 
her majesty, to use the language of our ancient legal 
rs, is “in of her old estate ;” and the whole ceremony 
e formal cession is treated as a solemn farce. Indeed 
ain Hobson himself found it necessary to cut the gor- 
idyknot, and renounce the scheme of obtaining the sove-~ 
ty bit by bit by means of cession; for in May he 
1 a proclamation, declaring her majesty’s sovereignty 
both islands, and so anticipated the French expedi- 
by twenty days. 
ithout reverting to our ancient sovereignty, so as to 
her majesty jurisdiction antecedently to January 
not merely could no title be questioned previously 
at date, but many crimes must go unpunished, if they 
| not crimes according to the customs of New Zea- 
What we call murder was undoubtedly sanctioned 
he “ sovereign chiefs of New Zealand” in 1839; and a 
tyro in pleading would have no difficulty in framing a 
fin abatement of the indictment, provided the doctrine 
‘Fe proclamation was to be maintained. 
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for Captain Hobson ; but in the state of uncertainty which Zealand, 


then existed, the company did not deem it expedient to 
promote emigration. Nothing had been heard of the Tory, 
all was doubt respecting Captain Hobson’s proceedings, 
the government continued hostile, or at least withheld its 
sanction, and rumours of French rivalry, greatly exagge- 
rated and over-estimated, conspired with the unsatisfactory 
state of our relations with France to render delay pru- 
dent. The friends of New Zealand felt that any one fa- 
vourable piece of intelligence would renew public interest 
in the question, and create a spirit which would dash aside 
all other difficulties; but when all was uncertainty and 
doubt, it would be unwise to attempt to carry public opi- 
nion by storm. This state of uncertainty did net long 
continue. Early in March, news of the arrival of the Tory 
reached this country. The expedition had been in every 
way successful, and Colonel Wakefield’s despatch, pub- 
lished in the New Zealand Journal of the 10th of March, 
shewed that all the expectations of the company and the 
public would be abundantly fulfilled. 

The very favourable accounts which were received from 
New Zealand at the very mgment that the rumours were 
current respecting the designs of the French in that quar- 
ter, aroused the great commercial interests of the city. On 
the 15th of April, a numerous and very respectable meet- 
ing took place in Guildhall. It had been convened by a 
requisition signed by one hundred and fourteen “ of the 
higher classes of bankers, merchants, shipowners,” as they 
were described by the Times newspaper, and it was attend- 
ed by a numerous assemblage of persons, by some of whom 
all the great interests in the city were represented. As if 
in anticipation of this mecting, a series of papers was 
laid on the table of the House of Commons the evening 
before the meeting, entitled “ Correspondence with the 
Secretary of State relative to New Zealand,” where, in the 
shape of a “ memorandum,” dated 18th March, “ the pre 
tensions made in behalf of her majesty” respecting the 
sovereignty of New Zealand were ‘ repelled,” and New 
Zealand declared “a substantive and independent state.” 
A meeting of this character was not to be put down, how- 
ever, by a mere declaration of the opinion, for it really 
aniounted to no more, of one of the under secretaries of 
state. It merely seemed to stimulate both speakers and 
listeners, and a petition to her majesty and both houses 
of parliament, praying that the subject might be taken 
into immediate consideration, “ to preserve these va- 
luable islands to her majesty’s dominions,” was nume- 
rously signed in the hall. The petition was afterwards 
brought before the house by Lord Eliot, who, with great 
industry, had completely mastered the subject. A com- 
mittee was appointed, and a body of evidence collcct- 
ed, which completely showed that the government could 
no longer lag behind the active colonizers of New Zea- 
land. 

From the period of Lord Eliot’s successful motion, the 
colonization of New Zealand, and every thing connected 
with it, have prospered in every way. From Lord John 
Russell’s speech, although in the first place he opposed 
Lord Eliot, it was evident that he was actuated by no vin- 
dictive fecling, and the friends of New Zealand were soon 
made aware that the fostering aid of government would no 
longer be denied them. Immediately after the city meet- 
ing, the arrival of a second favourable despatch from Colo- 
nel Wakefield justified the company in recommencing em1- 
vration. ‘The Martha Ridgway was taken up, and sailed 
on the 9th of July, taking out the report of the debate on 
Lord Eliot’s motion, since which time a shipload of emi- 
grants, selected on the principle we have described, has 
sailed every month; so that up to the end of June 1841, 
3469 emigrants had been sent out by the company alone, 
besides about four hundred by the Plymouth Company, 
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Zealand, and perhaps about three hundred others independently of 


either company.! 

The relations between the company and-the govern- 
ment for some time previous to the close of the year 1840 
had been on a most satisfactory footing. Though the state 
of quasi hostility which had existed might have created 
feelings of acrimony, Lord John Russell, in the negotia- 
tions which took place after the committee of July, display- 
ed great magnanimity; and towards the end of October 
the New Zealand Company were enabled to announce that 
the differences which had existed between the govern- 
ment and the company had been finally adjusted. On the 
Sth of December the terms were published, by which it 
appeared that New Zealand was to cease to be a depen- 
dency of New South Wales, as Captain Hobson, according 
to his instructions, had declared it, but was to become an 
indcpendent colony. <A charter was to be granted to the 
company, which was to cede its land to the government, 
receiving, in return for its outlay, an ample consideration in 
land. These arrangements have since been carried into 
effect. The charter has been granted, and the company 
has become a most efficieng instrument in the hands of 
government for the colonization of the country. 

Great discontent prevailed, both at Port Nicholson and 
the Bay of Islands, respecting their state of dependency on 
New South Wales, and the numerous inconveniences to 
which that relation gave birth. To quiet the minds of the 
colonists without delay, a fast-sailing vessel was taken up to 
carry the despatches containing the terms of the final ar- 
rangement, which, it was calculated, would reach Port Ni- 
cholson by the end of March. 

From this time forward, therefore, nothing will be wanting 
to the rapid colonization of the islands. All the settlers’ 
letters agree in describing the country as rich and fertile, 
and the climate as salubrious. The country is abundantly 
watered, and the droughts which prevail in Australia are 
utterly unknown. The only complaint is the scarcity of 
flat clear land. But the wooded character of the land is no 
evil. In America it is deemed the test of a good soil, and 
no man will take land which does not require the labour 
and expense of clearing. The opinion in favour of clear 
land is an Australian prejudice, justifiable if confined to 
pasture land, but not so if extended to land destined for til- 
lage. New Zealand, in fact, is destined to become a wheat 
country, the granary of the Australian colonies. As a 
sheep country, it must yield to the dry and arid wastes of 
Australia. The vine and the olive flourish already almost 
without the aid of man; and there is no doubt that New 
Zealand is adapted to all the productions of southern Europe. 

The natives, instead of being an encumbrance, are an 
acquisition. It is gratifying to read in the settlers’ letters 
the affectionate terms in which their intercourse is carried 
on. Mutual kindness to each other’s children is one of the 
most striking features. We have already stated the aptness 
of the natives to imitate the arts and contrivances of Euro- 
peans. In this respect they are improving rapidly. Their 
physical superiority is greatly in their favour. The women 
are comely, and some beautiful; they are gentle in their 
manners, and are said to make good and attached wives. 
Several are united to Europeans; and there seems no im- 
pediment to more extensive amalgamation, which the prin- 
ciples of the company, now adopted by the government, by 
investing the natives with property, will greatly encourage. 

The geographical character of both the islands seems to 


point out the peculiar mode of settling which the co -. 
have put in practice. The islands being long and mf 

present an immense line of sea-coast in proportion to 

extent of surface. This line of coast is broken into nume. 
rous splendid harbours, on many of which Europeans had 
established themselves; but as far as our present information 
goes, there are no large rivers extensively navigable for 
large ships, though many of them are well adapted for in 
ternal navigation. The best mode of colonization therefore 
is to establish distinct settlements on all to the principal 
harbours of both islands. . 

Port Nicholson, the site of the first colony, is one of the 
finest harbours in the world. Its situation will make Wal. 
lington the great commercial metropolis, not merely of New 
Zealand, but of the whole of our Australasian possessions 
The Bay of Islands, another admirable commercial station, 
is already settled to a considerable extent. A branch of 
the New Zealand Company, called the Plymouth Company 
of New Zealand, has sent out a surveying expedition, and 9 
body of settlers to establish a colony on some eligible Spot, 
to be determined by their agent, in conjunction with Colonel 
Wakefield. An eligible site for the New Plymouth settle. 
ment has been found on the banks of the Waitera river 
Teranaki, twelve miles from the Sugar-Loaf Islands. The 
town is to be called Port Eliot, after an estate of Lord §t 
Gemains, and in honour of Lord Eliot, to whose exertions 
the New Zealand colonists are so much indebted. __ 

Acting on this plan, the company are now about to form 
a second settlement (or reckoning the New Plymouth set- 
tlement as one, a third), to be called Nelson. The preli 
minary expedition, consisting of two vessels, the Whitby 
and Will Watch, and having on board the company’s agent, 
Captain Wakefield, R. N., the agent for the New oh, 
mouth settlement, Captain Liardet, R.N., who was Commo- 
dore Napier’s commander on board the Powerful at Acre, 
together with a surveying staff, consisting of a chief sur- 
veyor, six assistants, twelve improvers or apprentices, and 
eighty men, sailed on the 27th April; and a large body of 
colonists are now (August) preparing to depart. 

The extent of land allotted for the second colony is two 
hundred and one thousand acres, divided into one thousand 
allotments of one hundred and fifty rural acres, fifty suburban 
acres, and one town acre. The price of each allotment is 


nar 


L.300, so that the total sum placed at the disposal of the com- 
pany will be L.300,000. Out of the thousand allotments, 
only about three hundred remained to be disposed of at the 
The L.300,000 will be thus distributed: 


ee 


end of June. 
L.150,000 for the emigration of young couples to this part 
lar settlement; L.50,000 to defray the cost of surveys, estab- 
lishments, &c., any surplus to go to the next head ; L.50,00 
for public purposes, as, for instance, the encouragement of 
steam navigation (L.20,000), the establishment of a college 
(L.15,000), religious endowments (L.15,000) ; L.50,000 to 
the company for its expenses, and profit on the use of its@- 
pital. The body of the colonists will sail in September. 
Emigration to Port Nicholson will still be continued. [nt 
company has just increased its capital from L.100,000 to 
L.200,000, in compliance with a condition in the charter, 
and emigrants will be conveyed to the first settlement m 
anticipation of the land-sales which will take place inthe 
colony so soon as the “ final arrangement” already al 
to shall have been made known in the colony. , 4 
Oue subject of great importance to New Zealand, indeed 
to all the Australian colonies, remains to be mentione 
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t The following is an estimate of the white population of New Zealand at this time, including the emigration from this country during 


1840, but exclusive of that of the present year. 
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y, communication with those colonies by way of the 
ns of Panama and the Pacific Ocean. 
West India Steam Navigation Company have a con- 
0 carry the mails by steam for a certain number of 
The steam-ships for this purpose are now building 
hfleet near Gravesend, and we believe will commence 
g in the autumn of the present year (1841). From 
ato Chagrés or Puerto Bello, on the Atlantic side of 
thmus of Panama, is only 550 miles, which will also 
omplished by steam by the above-named company. 
isjow proved beyond all doubt that the isthmus offers 
culty, in the way of a railroad or a ship-canal, which 
y, and even a moderate sum of money, will not accom- 
See PANAMA. 
Panama, on the Pacific side of the isthmus of that 
steam is already established to Lima, and occasion- 
Valparaiso. All, then, that will remain to be done 
ehe vessels of the West India Steam Navigation Com- 
shall have commenced running, will be to establish 
regular communication between the western coast of 
America and New Zealand. This can be done month- 
h four fast-sailing vessels; and it is understood that 
mpany is prepared to give a remunerating charter to 
ilder or merchant who will undertake to provide the 
It should be observed, that there is every prospect 
emunerating trade for such vessels, as, even at this 
stage of the settlement, two vessels from Valparaiso 
arrived at Port Nicholson, and at the date of the last 
28 one was preparing to sail for that port. Callao in 
is mentioned in the Report of the Directors of the New 
nd Company as a port favourable for the establishment 
-+h communication. 
e time at present occupicd by the voyage to New 
e@ind is one hundred and twenty days. By the way of 
hmus it may be calculated as follows: 


Po Jamaica ..........0.06 baiWerbanistiies aeewis To 21 days 
mmence to Puerto Bello..........s000cs.cvseee 3 
Mermese the isthmus .6i0.. io. ces ccces ss vnseccesees 3 
rom Panama to Valparaiso... .......+sses0e. 10 
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only remains to mention that Captain Hobson has 
‘upon the harbour of Waitemata, in the estuary of the 
nes, as the scat of his government. He has made pre- 
ons for the establishment of a town, to be called Auck- 
which is in latitude 30° 51' 36” south, and longitude 
43’ east. At present it only contains about 200 inha- 
s; and although under the fostering influence of the 
mment it will doubtless increase, it must ever remain 
ificant compared with the commercial capital, Wel- 
n. To that and the other settlements separate muni- 
ies will be given. Judicial and other officers have 
appointed and sent out; so that before the end of the 
mt year the government of New Zealand will be com- 


LALOTS, an ancient sect of the Jews, so called from 
dipretended zeal for God’s law and the honour of religion. 
BID, a city of Arabia, once the capital of Yemen 3 but 
its firt having fallen into a state of decay, the principal city 
"th province is now Mocha. The old mosques and mina- 
ill give to the place a magnificent appearance from a 
isface, and it is still distinguished by an academy, much 
“Wied to by the youth of Yemen. But it is gradually 
b into ruins, so that it has become an employment for 
apople to carry off the stones, which are sold to be a 
applied to the purposes of building. Zebid is 5 

il§ north of Mocha. . 

}BU, one of the Philippine Islands, situated about the 
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pletely organized, and the country will be in a fair way to 
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become one of the most prosperous, as it is now one of —~— 


the most attractive, of our colonial possessions. 


_ For the use of such of our readers as may wish for full 
information on the subject, the following is a chronological 
list of works relating to New Zealand, which, with the ex- 
ception of a few controversial pamphlets, is believed to be 
complete. 

1770-80. Cook’s second and third Voyages. 

1807. Some Account of New Zealand, by John Savage, 
Esq. Surgeon. 

1817. Narrative of a Voyage to New Zealand, by J. Lid- 
diard Nicholas, Esq., 2 vols. 

1824. Journal of a ten Months’ Residence in New Zealand, 
by R. A. Cruise, Esq., Major in the 84th Regiment 
of Foot. 

1830. Vs New Zealanders (Library of Entertaining Know- 

edge). 

1832. Authentic Information relative to New South Wales 
and New Zealand, by James Busby, Esq. 

1832. A Narrative of a nine Months’ Residence in New 
Zealand in 1827, by. Augustus Earle, Draftsman 
to H. M. surveying ship Beagle. 

1835. An Account of New Zealand, by the Rev. W. Yate, 
Missionary of the Church Missionary Society. 

1836. Polynesian Researches, by the Rev. William Ellis. 

1837. The British Colonization of New Zealand ; published 
for the New Zealand Association. 

1838. The latest Official Documents relating to New 
Zealand, with introductory Observations, by the 

tev. Samuel Hinds, D. D. 

1838. Report of the Lords’ Committee on the present State 
of the Islands of New Zealand. 

1838. Journal of a Residence in New Zealand, by J. S. 
Polack, 2 vols. 

1839. New Zealand in 1839, or four Letters to the Earl of 
Durham, by John Dunmore Lang, D. D. 

1840. Information relative to New Zealand, compiled for 
the use of Colonists, by John Ward, Esq. 

1840. Supplementary Information, published by Parker, 
West Strand. 

1840. An earnest Address to New Zealand Colonists, with 
reference to their Intercourse with the Native In- 
habitants, by the Rev. Montague Hawtrey. 

1840. Manners and Customs of the New Zealanders, by J. 
S. Polack, 2 vols. 

1840. Correspondence relative to New Zealand. 
Paper. 

1840. Report on New Zealand, Lord Eliot’s Committee. 
Par. Paper, No. 582. 

1840-41. The New Zealand Journal, published every other 
Saturday. London. 

1841. Parliamentary Paper, No. 311, 11th May; with an 
excellent Map. (D. 1.) 
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123d and 124th degrees of east longitude. It is 108 miles in 
length by 24 in breadth. It is remarkable as the place 
where Magellan fell ina skirmish with the natives in 1521. 

ZEITZ, a city of Prussia, the capital of a circle of the 
same name, in the province of Saxony and government of 
Merseburg. It stands on a height above the river Alster, 
over which is a stone bridge. It is surrounded with walls, 
has threc good market-places, a palace in which is a library of 
12,000 volumes, four churches, a free grammar-school, two 
hospitals, and 8929 inhabitants in 1834. Zeitz is a placc of 
considerable industry, applied to fabrics of woollen goods, 
calico-printing, brewing, and distilling. It is celebrated for 
the productions of its gardens and nurserics. 
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ZELEH, a town of Asiatic Turkey, in the government 
of Sivas, twenty-one miles west-south-west of Tocat. 

ZELENIN, a small island in the Frozen Ocean, near the 
south-west coast of Nova Zembla. Long. 56. 24. E. Lat. 
70. 50. N. 

ZELENOIKOLOK, as fortress of Asiatic Russia, in the 
government of the Caucasus, on the Oural. 

ZELEZENSKAIA, a fortress of Asiatic Russia, in the 
government of Kolivan, on the eastern side of the Irtysch. 

ZELLE, a city of the kingdom of Hanover, in the pro- 
vince of Liineburg, in Germany. It stands on the river Aller, 
at the point where the Fuse falls into that stream. It is sur- 
rounded with walls and ditches, is the seat of the supreme 
courts of law, and of the Lutheran superintendent general. 
{t has a gymnasium, and several other establishments for 
education, and contains three Lutheran, one reformed, and 
one catholic church, 1460 houses, and 10,300 inhabitants, 
including those of the suburb. There are various manu- 
factures, but mostly on a small scale; but a considerable 
trade arises from the city being the great thoroughfare for 
the goods conveyed by waggons between Hamburg, Bremen, 
and the middle and south of Germany. Adjoining to the 
city is the ancient palace of the dukes of Zelle. It is not in 
very good condition, none of the royal family having lived 
in it since the death of the unfortunate queen of Denmark, 
Caroline Matilda, who held her court in it till her death. 
Long. 9. 57. 4. E. Lat. 52. 37. 3. N. 

ZEMANITAH, a town of Hindustan, in the province of 
Allahabad and district of Benares, situated a short distance 
from Ghazipore, on the Ganges. 

ZEMBLA, Nova, a large island in the Arctic Ocean, 
belonging to Russia, lying between 55° and 77° E. long. 
and 70° and 78° N. lat. It is about 700 miles in length, 
with an average breadth of seventy-five miles. No part of 
this dreary region has any permanent inhabitants, but some 
districts on the west and south coasts are occasionally visited 
by fishermen and hunters. The island is intersected in 
two places by narrow straits, and a prolongation of the 
Uralian Mountains runs along it from south to north. It 
chiefly consists of a marshy moss-clad plain, the undisturbed 
possession of bears, white foxes, and other wild beasts. 

ZEMINDAR, in its original meaning, signifies a great 
landholder of Bengal; but it is now more strictly applicable 
to those who have their title constituted or confirmed by a 
patent or charter from government, by which they hold 
their lands or zemindaries upon certain conditions. It ap- 
pears from history, that in times prior to the irruption of the 
Mahommedans, the rajahs who held their residence at Delhi, 
and possessed the sovereignty of Hindustan, deputed officers 
to collect their revenues. The word zemindar is Persian, 
and that language could have had no currency in the coun- 
tries of India, until it was introduced by the people of 
Persia. When the emperor Shehab-ul-Dien Ghory con- 
quered the empire of Hindustan at the end of the 12th cen- 
tury, he left Sultan Cutub-ul-Dien to be his viceroy at 
Delhi, and administer the government of Hindustan. From 
that time the customs and practices of the Mahommedans 
began gradually to be established in India: their armies 
were sent into the countries of the reduced rajahs, under the 
command of omrahs, in order to preserve the conquest ; and 
lands were allotted to them to defray the expense. From 
hence arose the system of jaghiredary in Hindustan. But 
when these omrah jaghiredars had established their own 
strength, several of them rebelled against the imperial 
authority, and aspired to the crown. Thus circumstanced, 
the emperors, in order to obviate these mischiefs, thought 
it would be more politic to commit the management of the 
country to the native Hindus, who had most distinguished 
themselves by the readiness and constancy of their obedi- 
ence to the sovereign power. 

In pursuance of this plan, districts were allotted to num- 
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bers of them under a reasonable revenue (Jummah Monisih) 
which they were required to pay in money to the governors 
of the provinces, deputed from the emperor; and in case 
any one of the omrahs or provincial governors should swerye 
from his allegiance, the zemindars of that country were to 
exert themselves in such a manner as should check rebel. 
lion, and restore good government. For this Purpose, 
grants of zemindary were severally conferred upon such of 
the Hindus as were obedient, describing their apportion. 
ment of the country ; and every person who had received a 
grant under the authority of the crown, was thereby full 

invested with the functions of zemindar. : 

The functions of a zemindar are, Ist, the preservation and 
defence of their respective boundaries from traitors and in- 
surgents; 2dly, the tranquillity of the subjects, the abundance 
of cultivators, and increase of his revenue ; Sdly, the punish. 
ment of thieves and robbers, the prevention of crimes, and 
the destruction of highwaymen. The accomplishment of 
these objects is considered in the royal grant as the dis. 
charge of office to the sovereign ; and on that account the 
word office (khidmut) is employed in the Dewanny Sunnud 
for a zemindary. See Hinpustan. 

ZEMPLIN, a circle of Hungary, in the province of the 
Hither Theiss. It is bounded on the north by Gallicia; 
on the east by Unghvar and Garasch ; on the west by Bor- 
sod, Abouigvar, and Saroch; and on the south by Szabolts, 
It extends over 2244 square miles, and contains twenty- 
four market-towns and 428 villages, with 27,199 houses, 
and 233,604 inhabitants, of whom four fifths are catholics, 
and the remainder of the protestant church. The northern 
part includes a portion of the Carpathian Mountains, and is 
sterile; but in the south the soil is good, yielding, among 
other products, some of the best wine. The capital is the 
town of the same name, on the river Bodrog. It has an 
ancient castle, a catholic and a protestant church, and 2800 
inhabitants, whose chief trade is in wine. Long. 21.43. E, 
Lat. 48. 25. N. 

ZEND, or ZeNnpDAvEsTA, a book ascribed to Zoroaster, 
and containing his pretended revelations, which the ancient 
Magians and modern Parsees, called also Guurs, observe 
and reverence in the same manner as the Christians do the 
Bible and the Mahommedans the Koran, making it the sole 
rule both of their faith and manners. The word, it is said, 
originally signified any instrument for kindling fire, andit is 
applied to this book to denote its aptitude for kindling the 
flame of religion in the hearts of those who read it. 

The Zend contains a reformed system of Magianism, 
teaching that there is aSupreme Being, eternal, self-existent, 
and independent, who created both light and darkness, out 
of which he made all other things; that these are in a state 
of conflict, which will continue till the end of the world; 
that then there shall be a general resurrection and judg- 
ment, and that just retribution shall be rendered unto men 
according to their works; that the angel of darkness with 
his followers shall be consigned to a place of everlasting 
darkness and punishinent, and the angel of light with his 
disciples introduced into a state of everlasting light and 
happiness; after which, light and darkness shall no mote 
interfere with each other. The Zend also enjoins the on- 
stant maintenance of sacred fires and fire-temples for te / 
gious worship ; the distinction of clean and unclean beasts; 
the payment of tithes to priests, which are to be of one 
family or tribe; a multitude of washings and purifications 
resembling those of the Jewish law; and a variety of rul 
and exhortations for the exercise of benevolence and chatity. 

In this book there are many passages evidently taken out 
of the Scriptures of the Old Testament, particularly out? 
the Psalms of David. The author represents Adam | 
Eve as the first parents of all mankind, gives in_substance 
the same account of the creation and deluge with Moses; 
differing indeed with regard to the former, by convem™ 
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yadays of the Mosaie aecount into six times, compre- 
in the whole 365 days ; and speaks also of Abra- 
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ZENO, the founder of the seet of the Stoics, was born Zeno. 
about 300 years before Christ, at Citium, in the island of —~— 


seph, Moses, and Solomon. Dr Baumgarten more- 
perts, that this work contains doctrines, opinions, 
s, actually borrowed from the Jews, Christians, and 
ynedans ; whence, and from other circumstances, he 
es that both the history and writings of this pro- 
we probably invented in the later ages, when the fire- 
limpers under the Mahommedan government thought 
ndicate their religion from the suspicion of idolatry. 
hatever period the Zend may have been written, we 
ired by Dr Hyde that it is in the pure old Persian 
je, and in the character called Peplavi. Some parts 
mtain the original text, and others Zoroaster’s se- 
joughts subjoined, for explaining more fully his doc- 
These were occasioned by the opposition of adver- 
nd unforeseen circumstances which occurred dur- 
progress of the imposture. About 300 years ago, 
e old Persian language had beeome antiquated and 
derstood, one of the destours or high priests among 
sees eumposed the Sadda, whieh is a compendium, 
ulgar or modern Persic tongue, of those parts of the 
mat relate to religion, or a kind of code of canons and 
s, drawn from the theologieal writings of Zoroaster, 
iff as an authoritative rule of faith and practice for his 
rs. This Sadda is written in a low kind of Persic 
and, as Dr Hyde informs us, it is bonorum et malorum 
,» having many good and pious things, and others 
erstitious and trifling. 
DEROOD, a river of Persia, which rises in a moun- 
the east of Ispahan, and passes through that city, 
hree handsome bridges are built aeross it. 
GHI, a river of Armenia, which falls into the Aras, 
es south of Erivan. 
ITH, in Astronomy, the vertical point, or a point 
weavens directly over our heads. 
‘O Exvgares, an eminent Grecian philosopher, was 
| Elea about 504 years before Christ. He was a zea- 
nd of civil liberty, and is celebrated for his coura- 
ind suecessful opposition to tyrants; but the ineon- 
. of the stories related by different writers coneern- 
in a great measure destroys their credit. He chose 
fe in his small native eity of Elea rather than at 
@™, because it afforded freer seope to his independent 
erous spirit, which eould not easily submit to the 
ts of authority. It is related that he vindicated the 
with which he resented reproach, by saying, “ If I 
Wifferent to censure, I should also be indifferent to 
The invention of the dialectie art has been im- 
y ascribed to Zeno; but there can be no doubt that 
losopher, and other metaphysical disputants of the 
sect, employed much ingenuity and subtilty in ex- 
examples of most of the logieal arts, which were 
ds reduced to rule by Aristotle and others. 
ding to Aristotle, he taught that nothing can be 
td either from that whieh is similar or dissimilar ; 
pre is only one being, God; who is eternal, homo- 
, and spherical, neither finite nor infinite, ncither 
ht nor moveable; that there are many worlds ; that 
in nature no vacuum ; that all bodies are composed 
elements, heat and moisture, cold and dryness ; and 
p body of man is from the earth, and his son] an 
hixture of these four elements. He argued with 
hbtilty against the possibility of motion. If Se- 
ccount of this philcsopher deserves credit, he 
the highest point of sceptieism, and denied the ex- 
pf external objects. The truth is, that after all that 
8 ign advaneed by different writers, it is impossible to 
me whether Zeno understood the term ove meta- 
ily, logically, or physically ; or whether he admitted 
ered a nature properly divine. 
CXI. 


Cyprus. ‘This place having been originally peopled by a 
colony of Pheenicians, Zeno is sometimes ealled a Pheeni- 
cian. His father was by profession a merchant, but diseo- 
vering in the youth a strong propensity towards learning, 
he early devoted him to philosophy. In his mercantile 
capacity he had frequent oceasion to visit Athens, where 
he purchased for his son several of the writings of the most 
eminent Socratie philosophers. These he read with great 
avidity ; and when he was about thirty years of age, he 
determined to take a voyage to a city which was so cele- 
brated both as a mart of trade and of seienee. If it be true, 
as some writers relate, that he brought with him a valuable 
cargo of Pheenician purple, whieh was lost by shipwreck 
upon the eoast of Pirzeus, this cireumstanee will aeeount 
for the faeility with which he at first attaehed himself to a 
sect whose leading prineiple was the contempt of riches. 
Upon his first arrival in Athens, going accidentally into the 
shop of a beokseller, he took up a volume of the eomnien- 
taries of Xenophon; and after reading a few passages, was 
so much delighted with the work, and formed so high an 
idea of the author, that he asked the bookseller where he 
might mcet with sueh men. Crates, the Cynie philosopher, 
happening at that instant to be passing by, the bookseller 
pointed to him, and said, “ Follow that man.” Zeno at- 
tended upon the instruetions of Crates, and was so well 
pleased with his doetrine that he beeame one of his disei- 
ples. But though he admired the general prineiples of the 
Cynic school, he could not easily reconcile himself to their 
peculiar manners. Besides, his inquisitive turn of mind 
would not allow him to adopt that indifferenec to every 
scientifie inquiry which was one of the characteristie dis- 
tinctions of the sect. He therefore attended upon other 
masters, who professed to instruct their diseiples in the na- 
ture and eauses of things. When Crates, displeased at his 
following other philosophers, attempted to drag him by foree 
out of the sehool of Stilpo, Zeno said to him, “ You may 
seize my body, but Stilpo has laid hold of my mind.” Af- 
ter continuing to attend upon the leetures of Stilpo several 
years, he resorted to other sehools, particularly to those of 
Xenoerates and Diodorus Cronus. By the latter he was 
instrueted in dialeetics. He was so mueh delighted with 
this branch of study, that he presented to his master a 
large pecuniary gratuity, in return for his free eommunica- 
tion of some of his ingenious subtilties. At last, after at- 
tending almost every other master, he offered himself as a 
diseiple of Polemo. This philosopher appears to have been 
aware that Zeno’s intention, in thus removing from one sehool 
to another, was to eolleet materials from various quarters 
for a new system of his own ; for when he eame into Pole- 
mo’s school, he said to him, “1am no stranger, Zeno, to 
your Phoenician arts; I pereeive that your design is to 
creep slyly into my garden, and steal away my fruit.” 
Polemo was not mistaken in his opinion. Having made 
himself master of the tenets of others, Zeno determined 
to beeome the founder of a new seet. The place which 
he made ehoiee of for his sehool was a public portico, 
adorned with the pietures of Polygnotus, and other eminent 
painters. It was the most famous portico in Athens, and 
called, by way of eminenee, Sred, “ the Poreh.” It was 
from this cireumstanee that the followers of Zeno were 
ealled Stotes. 

In his person Zeno was tall and slender; his aspeet was 
severe, and his brow eontraeted. His constitution was 
feeble, but he preserved his health by great abstemious- 
ness. ‘The supplies of his table consisted of figs, bread, 
and honey ; notwithstanding whieh, he was frequently ho- 
noured with the eompany of great men. In public com- 
pany, to avoid every appearance of an assuming temper, 
he commonly took the lowest place. Indeed so oo was 
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Zephyrus his modesty, that he seldom chose to mingle with a crowd, 
mh nd, 01 Wished for the company of more than two or three 
and. 


friends at once. He paid more attention to neatness and 
decorum in external appearance than the Cynic philoso- 
phers. In his dress indeed he was plain, and in all his ex- 
penses frugal ; but this is not to be imputed to avarice, 
but a contempt of external magnificence. Zeno lived to 
the extreme age of ninety-eight; and at last, in conse- 
quence of an accident, voluntarily put an end to his life. 
As he was walking out of his school he fell down, and in 
the fall broke one of his fingers; upon which he was so 
affected with a consciousness of infirmity, that, striking the 
earth, he said, ‘“‘ Why am I thus importuned ? I obey thy 
summons ;” and immediately went home and _ strangled 
himself. He died in the first year of the 129th Olympiad. 
The Athenians, at the request of Antigonus, erected a mo- 
nument to his memory in the Ceramicum. 

ZEPHYRUS, one of the Pagan deities, was represented 
as the son of Aurora, and the lover of the nymph Chloris 
according to the Greeks, or of Flora according to the Ro- 
mans; and as presiding over the growth of frits and 
flowers. He is described as giving a refreshing coolness 
to the air by his soft and agreeable breath, and as mode- 
rating the heat of summer by fanning the air with his 
silken wings. He is depicted under the form of a youth, 
with a very tender air, with wings resembling those of the 
butterfly, and with his head crowned with a variety of 
flowers. As the poets of Greece and Rome lived ina 
warm climate, they are lavish of their praise of this bene- 
ficent deity, and under his name describe the pleasure and 
advantage which they received from the western breezes. 

ZERBST, a city, the capital ofa bailiwick of the samename, 
in the duchy of Anhalt Dessau, in Germany. It stands on 
the river Ruthe, is surrounded with walls, and is the seat 
of a superintendent of the superior court of law. It con- 
tains two Lutheran, and one reformed church, two hospi- 
tals, a gymnasium, 1600 houses, and 84:40 inhabitants. It 
was the residence of the court of the now mediatized prince 
of Anhalt-Zerbst, and was the birth-place of the empress 
Catherine II. of Russia. The city has declined since the 
removal of the court, but has still some manufactures, and 
four large annual fairs, where the chief commodities are the 
products of the soil. 

ZEST, the woody thick skin quartering the kernel of a 
walnut; preseribed by some physicians, when dried and 
taken with white wine, as a remedy against the gravel. 

ZETLAND, or Suetianp Isuanps. The appellation 
of Zetland, given to this northern cluster of islands, is a cor- 
ruption of their ancient name. In the oldest northern 
chronicles, as the Orkneyinga Saga, their denomination is 
Hialtland, the Land of the Hilt, either from some fancied 
resemblance in the form of the whole gronp to the hilt of 
a sword, or from the warlike propensities of the inhabitants. 
This name was corrupted by Scotish writers of later times 
into Yetland or Zetland; the letters Z and Y having in 
the Scotish dialect the same sound, as is well known, in pro- 
per names like Menzies, Monzie, Cockenzie, and the like. 
The Zetland Islands, along with those of Orkney, form one 
of the counties of Scotland. Exclusively of the small island 
called Fair Isle, which lies midway between Orkney and 
Zetland, and is about twenty miles distant from either clus- 
ter, they are situated in the North Sea, between the paral- 
lels 59° 52’ and 60° 50’ north latitude. The meridian of 
Greenwich passes through them almost at their extreme 
east, and they stretch to 2° 11’ west. They are distant 
from Norway forty-four leagucs, from Aberdeenshire forty- 
seven, and from Leith ninety-six. In number they are more 
than one hundred, but of these only thirty-four are inha- 
bited. The population of the islands, by the last census 
(1831), amounted to 29,892. “ The climate of the Zetland 
islands,” we quote from the work of Dr Edmonstone, a na- 
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tive of the county, “ is very variable and da 
by no means generally unwholesome to their 
Spring can scarcely be said to commence unti 
there is but little general warmth before the mid 
The summer terminates for the most part with 
though sometimes it continues, through Septemb 
tumn is a very uncertain period, and winter eo 
with the middle of October, and occupies the 7, 
months of the year.” j 

Referring our readers to the article Orxnny f 
neral history and present political state of the 
shall notice what appears most interesting in the 
islands. 

The largest island, Mainland, is about sixty m 
and varies in breadth from twenty-five miles to 
dred yards ; the former is the distance from Sand 
Noup of Nesting, and the latter is the breadth of 
mus called Mavis-Grind. The bold and precipi 
called Fitful Head and Sumburgh Head (both 
by Sir Walter Scott in his Pirate), the castle of § 
the grcen vale of Tingwall, the remains of the ch 
barons of Burgh, Ronas Hill in the parish of N 
and the town of Lerwick with its harbour, fort, and 
(See Lerwick), are the most remarkable obj 
Mainland. The small islet of Moussa, on the e 
of the Mainland, contains the most perfect remaini 
men of those circular towers, with gracefully cu 
perforated by low galleries, which Scotland can b 
is undoubtedly Scandinavian, and affords a fair pre 
that the similar structures in Glenbeg, Dundor 
Sutherland, and other Highland districts, belong 
people. To the north of the Mainland lies Yell, 
in breadth and twenty in length. It is a flat i 
much good sheep-pasturc, and some arable land, lyin 
the shores and coasts of the voes, or ocean inlets. 
are the remains of no Icss than twenty chapels o 
houses, small unadorned buildings, in all probab 
ed long centuries ago, as votive offerings by tem 
mariners, who barely escaped with life. 

Still farther north, and somewhat to the east, is Uns 
most northerly of the British islands, ten miles 
four broad. In this island the law-tings or judi 
blies of Zetland were once held. They were 
removed to Tingwall, on the south-west side of 
land. In Unst there is much good grazing, and ve 
arable land. At Burness, near Balta Sound, in 
Biot, and afterwards Captain Kater, in the years ] 
1818, instituted a series of expcriments in order to 
the variation in the length of the seconds pend 
mate of iron has lately been found, and in 
quantity, in Unst, and is indeed its chief treasure. 
of Unst, and east from Yell, lies the small fertil 
Yetlar. Eight miles south of Fetlar, and dista 
Mainland two or three miles, is Whalsey. The 
in this island has been cultivated at considerabl 
and admirably improved; and the results shew 
and a judicious expenditure will accomplish, even 
hyperborean region. | Whalsey is surrounded byt 
smal] islands, on one of which, about sixty year 
sian frigate was wrecked, and almost all on b 
ed. Bressay, five or six miles long by three bro 
the east of the Mainland, and the channel be 
islands forms Lerwick harbour, or Bressay Sound, 
safest and most commodious havens in Britain. 
cipal entrance is a mile wide, and the anchor 
three miles long. Within the harbour, toward 
is the sunk rock called the Unicorn, from the 
caldy of Grange, which was dashed to pieces 0 
in pursuit of the infamous Bothwell. To the eas 
say is the small island of Noss; and on the sou 
of this island lies the holm of Noss, a rock rising all 
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larly to the height of 200 feet, and having its sum- 
vered with short rich pasture. The holm is thirty 
delistant from the island, and a communication has been 
and is continued in the following way. A daring 
r climbed the perpendicular face of the holm, and 
two strong posts into the ground near thc edge of 
re next to Noss, and a rope having been eonvcyed 
he larger islet, was fastened to these posts, and the 
was passed. The craigsman scorned to take advan- 
* his suecess, and attempting to return by the rocks, 
s footing and was dashed to pieces. The rope is an- 
iremoved before winter, and the eommunication is 
ed generally in July. The following is the mode 

it. A stone is fastened to the double or bight of a 
sord, the ends of which are secured, the stone is flung 
| thrower succeeds in getting the attached string be- 
he posts on the holm. When this is accomplished, 
ger line is substituted, and a still stronger one, and 
cess of substitution is repeated, till a rope of the de- 
@trength has been drawn round the posts, and secured 
@responding stakes on Noss. A wooden box called 
Micradle of Noss” is then slung upon the rope, anda 
getting into this, easily pushes himself backwards 
wards. Dangerous as all this seems, accidents, it is 
pd, seldom happen. Immense numbers of wild fowl 
requnt the holm, and their eggs, feathers, and young ones, 
je pasture afforded to about a dozen sheep, are deem- 
compense sufficient for the trouble and risk encoun- 
in annually erecting this aérial bridge. Almost op- 
to Bressay, on the west side of the Mainland, lie the 
lands of Burra, separated by a narrow channel, which 
} place is so contracted that a wooden bridgc is thrown 
it to facilitate communication. The soil of these 
s is in general of the finest quality, and they produce 
in Zetland is regarded as a large quantity of grain. 
; the middle of the seventeenth century a Dutch 
ron was driven by stress of wcather on the west side 
rra. Two vessels were lost, but the rest of tlie fleet 
ded in making a harbour. ‘To the north and west 
Ira, and separated from the Mainland by a narrow 
oubled strait, lies Papa Stour, an island two miles 
gth. Thcre are several large caves in this island, 
to the sea, which are frequented by numerous seals. 
pf these caves is lighted from above, by an aperture 
eet long by twenty broad. Here too may be seen, 
perpendicularly to a great height from its ocean bed, 
ack of Snalaa, a magnificent rock, on the summit of 
, from time immemorial, the eagle has had his eyrie. 
b bay of St Magnus, tower up the magnificent Drongs, 
erforated rocks so finely delineated by Dr Hibbert. 
d far amid the melancholy main is Foula, the most 
rly of the Zetland Islands, and with every probability 
sed to be the Thule of the Romans. At a distanee 
tsents the appearancc of five conical hills, the loftiest 
nich reaches a height of 1300 fect, an immense eleva- 
In appearance, there being no gradual rise, as in inland 
tains. “On reaching the highest ridges of the rocks,” 
x Hibbert, “ the prospect presented on every side is 
sublimest description. The spectator looks down from 
bendicular height of 1106 or 1200 feet, and sees below 
bide Atlantic roll its tide. Dense columns of birds 
t through the air, consisting of mews, kittywakes, 

sea-parrots or guillemots: the cormorants occupy 
west portions of the cliffs, the kittywakes whiten thie 
ledfis of onc distant cliff, gulls are found on another, and 
jon a third. The welkin is darkened with their flight; 
s the sca less covered with them as they search the 
sin quest of foed. But when the winter appears the 
dy is fled, and the rude harmony produced by their 
s sereams is succeeded by a desert stillness. From 
rink of this awful precipice the adventurous fowler 
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is, by means of a rope tied round his body, let down many Zetland. 
fathoms; he then lands on the ledges where the various ~~ 


sea-birds nestle, being still as regardless as his ancestors of 
the destruction that awaits the falling of some loose stones 
from a crag, or the untwisting of a cord. It was formerly 
said of a Foula-man, ‘ his gutcher (grandfather) gaid be- 
fore, his father gaid before, and he must expect to go 
over the sneug too.’” Twenty miles S.S.W. from Sumburgh 
Head, the southern extremity of the Mainland, lies the Fair 
Isle, two miles in length, and about three-fourths of a mile 
in breadth. On this island the duke of Medina Sidonia, the 
admiral of the armada, was wrecked while attempting to 
reach home after his disastrous expedition had failed. The 
crews of his ship reached the shore, but the islanders are 
said to have murdered them almost to a man, from a con- 
viction that a famine could not othcrwise be warded off. 
The duke was spared, and having wintered in Zetland, he 
afterwards rcached Spain by way of France. 

The natural history of Zetland differs little from that of 
Orkney, to which we refer. The plants in both clusters of 
islands are, generally speaking, the same ; and a similar re- 
mark applies to the zoology. 

The geology of Zetland has been discusscd at great 
length both by Professor Jamcson and Dr Hibbert; and 
appended to Ncill’s Tour in these islands is a valuable paper 
on the subject by Professor Traill. Owing to the variety 
of the rocks, and the easy access to them which the ocean 
has thrown open, Zetland presents an interesting field to 
the mineralogist. Primitive clay-slate, intermixed with a 
few quartz and hornblende beds, abounds in the southern 
parts of the Mainland. Ronas Hill, and the greater portion of 
Northmavine, eonsist of a hard red granite. In Foula the 
rocks are all micaceous schistus. Bressay and Ness are 
composed of sandstone, and much of the shores of Yell and 
Unst are of serpentine. 

It is difficult to give any thing at all approaching to an 
estimate of the trade of Zetland. Its exports are princi- 
pally salted fish, oil, tallow, butter, skins, stockings, eattle, 
sheep, and ponies. The imports are of a very miscella- 
neous description ; and as Zetland produces about one third 
less grain than its inhabitants require, large quantities of 
meal and flour are annually introduced. 

The fisheries, namely, the whale-fishing at Greenland 
and Davis Straits, and the herring and haaf' or deep-sea fish- 
ings at home, employ many hands, and bring much wealth 
into the country. 

Of the state of agriculture in these islands it is impossible 
to speak in very favourable terms. Shirreff in his Survey 
says, there is reason to believe that the undivided and con- 
sequently uncultivated waste lands amount to more than 
400,000 acres. This immensc tract is pastured In common 
by the tenants of the adjoining arable lands, which do not 
execed 25,000 acres; and in many places the arable land is 
runrig or interrupted. Little improvement can in such 
circumstances be expected. Still a few spirited individuals 
have set an example. Thc results of their exertions have 
been most favourable, and are visible ; and it is to be hoped 
that others will be prompted to imitate them. _ Till the era of 
the reform bill, Zetland had no representative in parliament, 
the landholders having no vote for the county-member. 
This anomaly is now happily removed; and though unwill- 
ing to attacli undue importance to mere political changes, 
the writcr of these remarks cannot but think, that the alter- 
ation produced on the relations of landlord and tenant eon- 
sequent on the passing of the bill, the inducements now held 
out to the former to grant leases of some duration, and the 
more frequent intercourse among themselves and with stran- 
gers which an extension(in this case a creation) of the fran- 
chise invariably produees ; all this will operate favourably 
both on the commerce and the agriculture of the islands. 
Owing to their remote situation and their poverty, the lower 
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orders are more dependent on the mere will of those above 
them than is desirable; but the great change on their politi- 
cal state to which we have already alluded, and other causes 
now in Operation, will, we trust, diminish, if they do not re- 
move, many of the hardships under which they have hither- 
to laboured. By all who have visited them, the Zetlanders 
are found to be a warm-hearted, affectionate, honest, and 
most hospitable people. (D. N.) 

ZEUGMA, a figure in Grammar, by which an adjective 
or verb that agrees with a nearer word, is also, by way of 
supplement, referred to another morc remote. 

ZEUXIS, a celebrated painter, flourished about 400 years 
before the Christian era. He was born at Heraclea; but 
as there have been many cities of that name, it cannot 
be certainly determined which of them had the honour of 
his birth. Some Icarncd men however conjecture that it was 
the Hcraclea near Crotona in Italy. He carried painting 
to a much higher degree of perfection than Apollodorus had 
left it; discovered the art of properly disposing lights and 
shades, and particularly cxcelled in colouring. He amas- 
sed immense riches, and then resolved to sell no more of 
his pictures, but gave them away; saying very frankly, 
that he could not set a price on them equal to their value. 
Before this time he made people pay for seeing them; and 
nobody was admitted to see his Helena without ready 
money, which occasioned the wags calling his picture Helen 
the Courtezan. It is not known whether this Helen of 
Zeuxis was the same with that which was at Rome in 
Pliny’s time, or that which he painted for the inhabitants 
of Crotona, to be hung up in the temple of Juno. This last 
he painted from five beautiful girls of that city, copying 
from each her greatest excellencies. Pliny observes, that 
this admirable painter, disputing for the prize of painting 
with Parrhasius, painted some grapes so naturally that the 
birds flew down to peck them. Parrhasius, on the other 
hand, painted a curtain so very artfully, that Zeuxis, mis- 
taking it for a real one that hid his rival’s work, ordered the 
curtain to be drawn aside, to show what Parrhasius had 
done ; but having found his mistake, he ingenuously con- 
fessed himself vanquished, since he had imposed only upon 
birds, while Parrhasius had deceived even a master of the 
art. Another time he painted a boy loaded with grapes ; 
when the birds also flew to this picture, at which he was 
vexed, and confessed that his work was not sufficiently 
finished, since, had he painted the boy as perfectly as the 
grapes, the birds would have bcen afraid of him. Arche- 
laus king of Macedon made use of Zeuxis’s pencil for the 
embellishment of his palacc. One of this painter’s finest 
pieces was a Hercules strangling some scrpents in his 
cradle, in the presence of his affrighted mother; but he 
himself chiefly esteemed his Athleta, or Champion, under 
which he placed a Greek verse that afterwards became 
very famous, and in which he says, “ that it was easier to cri- 
ticise than to imitate the picture.” He made a present of 
his Alemena to the Agrigentines. Zeuxis did not value him- 
self on speedily finishing his pictures; but knowing that 
Agatharchus gloricd in his being able to paint with case 
and in alittle time, he said, “ that for his part he, on the 
contrary, gloried in his slowness; and if he was long in 
painting, it was because he painted for eternity.” Verrius 
Flaccus says that Zeuxis having painted an old woman, he 
Jaughed so very heartily at the sight of this picture that he 
died ; but as no other of the ancients has mentioned this 
particular, there is the greatest reason to believe it fabu- 
lous. Carlo Dati has composed in Italian the Life of 
Zeuxis, with those of Parrhasius, Apelles, aud Protogenes. 
This work was printed at Florence in 1667. 

ZIEGENHAM, a province of the principality of Hesse- 
Cassel, in Germany, formerly a sovereign state, which came 
undcr the Hessian family in 1540. It is bounded on the 
north and the north-east by Lower Hesse, on the south- 
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east by Hersfeld, on the south by Great Hesse. on +). 
: OD the 

south-west by Fritzlar, and on the west by Upper He It 
extends over 218 square miles, and contains six cities a | 
towns, seventy-three villages, and twenty-two hamlets a al 
32,400 inhabitants. The capital is the city of theta 
name, in a marshy situation. It is surrounded with dila i 
dated wails, has a castle, in which the archives of the He 
sian family are preserved ; but only contains 260 al 
with 1280 inhabitants. i 
ZINC, a metallic substance, formerly considered asoneof 
the brittle metals ; or, according to the distinction of the 
older chemists, a semi-metal, or an imperfect met 
was found to be destitute of some of the 
metals which were considered as perfect. See CuEmistry, 
ZINZENDORE, Nicuoras Lewis, Count oF, the not. 
ed founder of the German religious sect called Moravians 
or Herrnhutters, or, as they pretend, the restorer of that 
society, was born in the year 1700. From his own narra- 
tive it appears, that when he came of age in 1721, his 
thoughts were wholly bent on gathering together a little 
society of believers, among whom he might live, and who 
should entirely employ themselves in exercises of devotion 
under him. He accordingly purchased an estate at Ber- 
tholsdorf in Upper Lusatia, where, being joined by some 
followers, hc gave the cure of the village to a person of his 
own complexion; and Bertholsdorf soon became conspi- 
cuous for a new mode of piety. One Christian David, a 
carpenter, brought a few proselytes from Moravia: they be- 
gan a new town about half a league from the village, where 
Count Zinzendorf fixed his residence among them, and 
whither great numbers of Moravians flocked and established 
themselves under his protection ; so that in 1732 their 
number amounted to 600. An adjacent hill, called the 
Huthberg, gave occasion to these colonists to call theirnew 
settlement Huth des Herrn, and afterwards Herrnhuth ; 
which may be interpreted “ The guard or protection of 
the Lord ;” and from this the whole sect have taken their 
name. The count spared neither pains nor money to propa- 
gate his opinions: he went himself over all Europe, and at 
least twice to America; and sent missionaries throughout 
the world. He died at Herrnhutt on the 9th of May 1760. 
ZION, or Sion, a very famous mountain, standing on 
the north side of the city of Jerusalem (Psalm xlviii, 2), 
containing the upper city, built by King David, where 
stood the royal palace (Josephus. Psalm xlviii. 2). A patt 
of Zion, situated at its extremity, was called Milo, of or in 
the city of David (2 Chron. xxxii. 5). Modern travellers 
who have examined the spot say that Zion is the whole 
of the mountain on which Jerusalem stands at this day, 
though not to the extent in which it anciently stood on the 
same mountain, as appears Psal. ix. 12, 15; Ixv. 1; Ixxxvil 
2, 3; Is. Ixii. 1. It is swelled into several eminences or 
tops, as Moriah, Acra Bezetha, and Zion, a particular emi- 
nence or mount, and Zion proper, &c., encompassed on 
three sides, east, west, and south, with one continued deep 
and steep valley ; by means of which it was impregnable 
on these three sides, and always attacked and taken, ac- 
cording to Josephus, by the enemy on the north side, 
where Monnt Zion became level, and the vales of Gihon 
and Jehoshaphat gradually lose themselves. This deep 
and stecp valley incontestably constitutes the compass of 
the old Jerusalem on those three sides, as plainly appears 
to any person who has been upon the spot. In opposition t0 
the opinion of former travellers, Dr Clarke thinks that the 
proper Mount Zion is an eminence entirely without the 
city, on the south side; and in the valley between wed 
the city he places the holy sepulchre. That part of the 
valley which lay to the cast was called Tehoshaphat’s hav- 
ing Mount Olivet lying beyond it; that to thesouth Gehin- 
non, and that to the west Gihon, from cognominal on, 
tains lying beyond them. At the west end of Gihon, 
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lout the city, stood Golgotha or Calvary. The i : 

Hier thinks that very littl credit is due ‘2 the a, GP ea snes a # the Greeks, and yet Zomber 
in to the different places and objects by the monks. the Arabians. The Hsitity : Sah the pee re Zoaidy. 
bre is another Zion, the same with Hermon. f the division, i i 3 pat ee 
of the division, is universally known; and Montucla has 
ISKA, Joun, a famous general of the forces of th d . . 5. 

: : ie en eavoured to prove that the Brahmins received it from 
sites, was born in Bohemia about the year 1380. His the Arabs. His opinion, we believ 

yer name was Trocznow; but he entered very young admitted; ee eee ee, 
f eth 4 y young mitted; but Sir William Jones has adduced a variety of 
7 the army, and a ter distinguishing himself on several arguments which seem to prove that neither of th 
asions, lost an eye in a battle, whence he was called tions borrowed that division from th her. ose na- 
ka, or One- eyed. At length the reformation, begun by been known among the Hindus foe - etnca . a 
in Eluss, spreading throughout almost all Bohemia, Ziska that it was probably invented by the first progenitors of 
red himself at the head of the Hussites, and had soon that race, whom he considers, before their dis ersion as th 
er his command a body of 40,060 men. With this most ancient of mankind See Asiatic Reser hes, vol ii, 
y he gained several victories over those of the Romish ZOMBAR, or Somnor, a city of the eae A aot 
ion, who carried on a kind of crusade against them; and of Hungary, the capital of a circle of the same name id the 
it a town in an advantageous situation, to which he gave province of Lower Danube. It stands on the nar oats 
name of Te abor, whence the Hussites were afterwards canal Francis, and contains a Catholic, a Greek, and a Lu- 
sed Taborites. Ziska lost his other eye by an arrow at theran church, with a free school of some celebrity. It 
siege of the city of Rubi; but this did not prevent his numbers 2961 houses, with 15,106 inhabitants, chiefly of 
itinuing the war, his fighting battles, and gaining several German origin, who carry on extensive trade in corn and 
at victories, among which was that of Ausig on the Elbe, cattle. Long. 2]. 9, 48, E. Lat. 48. 8. 32. N. 

shich 9000 of the enemy were left dead on the field. ZONARAS, JoaNNEs, a miscellaneous Greek writer of 
e emperor Sigismund, alarmcd at his progress, caused considerable note, flourished at Constantinople about the 
y advantageous proposals to be made to him, which he beginning of the twelfth century. Under the emperor 
dily accepted, and set out to meet Sigismund, but died Alexius Comnenus, who died in 1118, he rose to the dis- 
the road, on the 11th of October 1424. He ordered tinction of being nominated great drungarius, and chief 
t his body should be left a prey to the birds and wild secretary; but after the death of his wife, he retired to a 
sts, and that a drum should be made of his skin, being monastery, and there closed his carthly carcer. His prin- 
suaded that the enemy would fly as soon as they heard cipal work is his Xgovmdv, or Annals, deduced from tlic crea- 
sound. It is added that the Hussites cxecuted his tion of the world to the death of his impcrial patron. The 
il; and that the news of this ordcr made such an impres- earlier portion of it we cannot easily suppose to be very im- 
1 on the disturbed imaginations of the German papists, portant; but that which relates to the history of the Greek 
tin many battles they actually fled at the beat of the empire is not without a considerable sharc of historical 
wm with the utmost precipitation, leaving their baggage value. The editio princeps was published by Wolfius, Ba- 
| artillery behind them. sil. 1557, 3 tom. fol. ‘This was succeeded by the valuable 
ZITTAU, a city of the kingdom of Saxony, in the pro- edition of Du Cange, Paris. 1686, 2 tom. fol.; which was 
ce of Lausitz. It stands on the river Mandau, near reprinted in the Venice edition of the Byzantine historians. 
iwhere that stream falls into the Neisse. It is onan ele- Zonaras is well known to canonists by his work, “ In Ca- 
ed spot, 763 feet above the level of the sea, is surround- nones S.S. Apostolorum et sacrorum Conciliorum Com- 
lwith double walls, contains eight churches, a hospital, an mentarii.” Lut. Paris. 1618, fol. These commentaries 
han-house, 1140 houscs, and in 1834 had 8508 inhabi- are inserted in Bishop Beveridge’s Pandectx. Some of 
ats, The town is well built, has several ‘nstitutions for his works, onc in verse, may be found in other collections. 
ueation, and some extensive manufactures of linen and See particularly Cotelerii “ Ecclesia Graecee Monumenta,” 
fton, large brewcries, and several paper-mills. tom. ii. p. 483, tom, ili. p. 465, A publication more in- 
ZLOCZOW, a circle of the Austrian kingdom of Gal- teresting to philologers remains to be specificd: “ Jo. Zo- 
a, bounded on the north and north-east by Russia, on nara ct Photii Lexica, ex codicibus manuscriptis nunc pri- 
b south-east by Tarnapol, on the south by Brezazari, and mum edita, observationibus illustrata, et indicibus instruc- 
| the west by Lemberg. It extends over 2024 square ta.” Lipsie, 1808, 3 tom. 4to. The first two volumes 
lies, comprehends six cities, nineteen market-towns, and contain the lexicon of Zonaras edited by Tittmann ; the 
villages, with 208,950 inhabitants. It is a level and third volume contains that of Photius edited by Hermann. 
derately fertile district, watered by theriver Bug andits In the article Puottus, this and another important publi- 
merous tributary streams. Thc capital, likewise called cation have both been overlooked. “ @uriov rod Targicigrov 
czow, is situated between woods and marshes. It con- AéZewy Zwaywy7. E codice Galeano descripsit Hicardus 
ins a Catholic and two Greek churches, an ancient castle, Porsonus.” Lond. 1822, 2 part. 8vo. 
07 houses, and 6440 inhabitants. Long. 24, 47. 40. E. ZONE, a division of the terraqueous globe with re- 
ht. 49. 49. 45. N. spect to the different degrecs of heat found in its differ- 
'ZNAYM, a circle of the Austrian province of Moravia, ent parts. The zones are denominated torrid, frigid, and 
tending over 1320 square miles, comprehending eight temperate. Yhe torrid zone is a band surrounding the 
ics, thirty-six market-towns, and 369 villages, with terraqueous globe, and terminated by the two alae “ 
7,980 inhabitants. Thc capital is the city of the samc breadth is 46° 58’. The equator, ieee ee a 
me, on the river Taya. It is surrounded with walls, has middle of it, divides it into two equal is a er a 
h ancient fortress, and contains 512 houses, with 5430 in- ing 23° 29". The ancients imagined the tort +e ee 
bitants, who make considerable quantities of woollen inhabitable. The temperate zones arc a A 
oths. Long. 15. 57. 46. E. Lat. 48. 51. 15. N. the tropics and the polar circles. The breadth of cach 1s 


ZODIAC, a broad circle, whose middle is the ecliptic, 43° 2’. ‘The wari pans a ce of — 
d its ex ar é hereto, at such a dis- earth, terminated, one iy hearer 
i de the arctic circle. The breadth of each is 46° 58’. 


nee from it as to bound or comprehend the excursions of . - : a 

e sun and planets. Sec — ae It is a curious ZOOLOGY is that part of natural history which relates 

ough fact, that the solar division of the Indian zodiac is to animals. See ANIMAL KINGDOM. 
ee 


I See Du Cange, Glossarium ad Scriptores Mediz et Infime Grecitatis, tom. i. col. 334, voc. Agovy yttesos. 
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WueEN the word Zoophyte began to be used by natural- 
ists, it designated a miscellaneous class of beings, which 
were believed to occupy the space between the animal and 
vegetable kingdoms, and in which the characteristics of 
the subjects of cach mct and were intermingled. They 
were of a “ middle nature,” not because of their outward 
resemblance to plants, but because they were deficient in 
the more obvious qualities of animals, and were apparently 
more influenced by exterior forces than by any volitions 
springing up within. Almost insensible and immotive, their 
weak and obscure life was merely regarded as one of ve- 
getation, engendered in them by putrefaction or fermenta- 
tion, and unsusceptible of the volitions and passions which 
move and agitate higher entities. Thus the term indicated 
a mingled life or constitution, and had no reference to figure ; 
but some time after it had been allowed on all hands that 
the productions in question were “ better than mere vege- 
tives,” another class of objects, hitherto supposed to be al- 
together vegetable, was ascertained to be of animal origin ; 
and as their similitude to mosses and lichens, to sea-weeds 
and mushrooms, was undeniable, and indeed so remarkable 
as to have long veiled their nature from us, so the term 
Zoephyte was transferred to this newly-discovered order, 
and has since been applied by the majority of English 
authors to it alone. With continental naturalists, how- 
ever, the word has still its widest application, embracing, in 
their nomenclature, not merely those polypiferous beings 
which cover the bottom of the ocean with a singularly exact 
mimickry of vegetation, but also the star-fishes and sea- 
urchins, the sea-figs and sea-nettles or jelly-fish, and even 
the intestinal worms. It is in this wide acceptation that 
the word is employed by Cuvier and Blainville ; and we use 
it here with the same latitude, agreeably to the plan indi- 
cated in our article ANIMaL Kinepom. 

The Zoophytes, then, as defined by Cuvier, form a sub- 
kingdom co-equal with the two divisions in the animal king- 
dom named fadiata and Acrita by Macleay. The classes 
included in it have less of a common resemblance than the 
classes of any other sub-kingdom, so that in the great variety 
of structures which they present to our study, we seck in 
vain for any one character that shall connect them together. 
The most general character is that which has conferred upon 
them the synonyme of “ Radiated Animals,” given because 
the ogans of locomotion, and even the internal viscera, are 
arranged very often in a circular disposition round a centre, 
so as to give a sort of radiant appearance to the whole body, 
or to some part of it. The nervous system is at the best 
only rudimentary, and is demonstrable only in a few genera 
of three of the classes. Thus its existence has been shewn 
in several species of intestinal worms, where it consists of 
one or two ganglions placed near the mouth, and trom which 
diverge a few filaments, and one or two longer chords that 
follow down the length of the body. In the more normal 
Zoophytes, the nervous system forms a circle round the oral 
aperture, whence slender filaments radiate towards the cir- 
cumference, rarely dividing into a few branchlets, and losing 
themselves in the parenchyma long before they reach the 
periphery. But in the larger number of this sub-kingdom 
no trace of such a system is discoverable, unless, with Mac- 
leay, we find it in the “ minute granulations” which bespeck 
their homogeneous, mobile, and irritable pulp, and “ which 
may be considered as the nervous molecules dispersed over, 
or, as it were, confounded with, the substance of these ani- 
mals, so as to impregnate the whole with sensibility.” This 


1 “ Imperfecta veteribus, nec inepte, dicta animantia, destituuntur capite, auribus, naso, oculis, pleraque pedibus; ab insectis itaque 
sissima, a quibus dudum removi nature cryptogama.”—Linnzi Systema Nature, 1069. 


property of animal life they accordingly enjoy in 
degree of development, while their instincts are 
almost to a nullity ; and in regard to the external se 
may with truth be said of most of them, that they are 
teeth, sans eyes, sans taste, sans every thing.” Ther 
almost, without exception, indolent and slow of move 
some advancing by the writhings and contractions 9} 
body ; some by the play of invisible cilia, which ge 
set rows, their appendages; and others by the aid of 
extensible tentacular suckers; while many among 
rooted, and as fixed as the plants whose graceful forn 
seem to envy, and strive to emulate. 

There is, according to Cuvier, no true system of a 
lation in any Zoophyte; but Nordmann has deli 
very beautiful system of vesscls, apparently sangui 
some intestinal worms; and a similar one has been 
to exist in the Planariz, and in some external pa 
in the genus Phylline. Among the more regular Zoo 
we find very generally a system of aqueducts, w 
meate and ramify through the body, but which are 
guished from any circulatory vessels by having a 
communication with the water in which the animal 
This system is mainly subservient to locomotion 
certain extent it must supply the purposes of a c 
in higher organisms, for the fresh currents of water whi 
it leads within the body will oxygenate, and render fit 
similation the nutritive materials that come within their 
and influence. The Holotliwurie afford a good illustrati 
this double function, for they have two aquiferous sy 
one connected with the intestines, and in correspo 
with the organs of respiration ; the other subservient on 
the turgescency and relaxation of the organs that perf 
the offices of feet. This latter system only, it is said 
be discovered in the star-fishes and sea-urchins; wh 
vascular canals that ramify like veins through the cle 
tinous bodies of the sea-jellies, originating in the ali 
cavities, and running in divergent lines to the circumference 
seem to constitute a system accessory principally to respira 
tion and nutrition. In many fixed polypiferous Zoophytes, 
there are also found ducts for introducing water within 
body; and in others, where these aquiferous ducts h 
existence, the surface or appendages of the little c 
are clothed with minute vibratile cilia, that constitute 
breathing apparatus. —@ 

Some families, such as the holothuria, the sea-urc 
and several intestinal worms, as well as some polyp 
Zoophytes, have a mouth, an alimentary canal, and an 
mentitious or anal orifice; others have a kind of ston 
with only one orifice, which is by turns a mouth and 
in a great number there is merely a digestive cavity, 
vated in the substance of the body, for the reception 
food, which enters sometimes by one and sometime 
several orifices; and in other Zoophytes of abnormal ch 
there is no mouth, and we suppose that these must i 
their nutritive matter by pores on the general surface. 

The individuals of some species of intestinal wo 
male and female, but in general the Zoophytes are 
phroditical and oviparous. Some are propagated b 
of gemmation, or by self-division. Many of them 4 
pound animals ; a kind of monster, in which often hun 
of individuals consociate, and are organically conne 
gether, so as to make one living mass or common 
that possesses all things in common, and usually sh 
in an arborescent form. 
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nving premised these few remarks, we procecd to treat of 
thigub-kingdom under the following divisions or classes :— 
[. Bhe InrEstTiINaL Worms; II. The EcninopErMata or 
Sgastars; ILI. The AcaLepna@ or Sra-seuuies; IV. 
Th Potyres or ZooPHyTES properly so called; V. The 
SgacEs; and VI. The Litnoruytss. 


I—INTESTINAL WORMS: 


affords a striking illustraticn of the wide diffusion of 
anal life to have ascertained the fact, that almost every 
spies of the vertebrated orders, and very many of the 
infrior classes, afford, either within or on the surface of the 
baw, a place of nativity and domicile to one or more living 
cyacures, framed with especial adaptation to the circum- 
stmces of their destined abodes. They do not however 
int every animal indiscriminately ; for, on the contrary, 
tligparasites of almost every species are peculiar to itself, 
o@pey are confined to a few of analogous habits and struc- 
tuj. There are some partial exceptions. Thus, the fluke 
(Bstoma, hepaticum), so common in the liver and gall-ducts 
ofneep and other domestic cattle, is found occasionally in 
thiliver of man, but comparatively so small as to have been 
sgietimes looked upon as a distinct species. The Ascaris 
la@bricoides of man is identical with that found in the horse, 
thiox, and the sow; his 7’richocephalus occurs in the ape ; 
Cysticercus of the cellular tissue is common to him 

a the ape and pig; and the Strongylus giganteus has a 
le range, not fearing man, and rioting in the kidney of 
ivy of the inferior animals. Froelich took from a tropical 
Wgeot an Ascaris, which was apparently identical with a 
m that Rudolphi found in our domestic pigeon; and 
guilar cxamples, more especially from among the parasites 
lishes, might be instanced.? But there is no example of 
orm being common to a warm and a cold-blooded animal ; 
does the same worm ever occur in the mammalia and 
pirds, nor in amphibia and in fishes; nor, indeed, in the 
@icies of any two well-distinguished classes ; and so also it 
secrtained that the parasites of the carnivorous animals 
ith the sole exception of the renal parasites) are in every 
ance different in kind from those ef the vegetable feeders. 

t must not however be concluded, that of the animals 
ble to the attacks of intestinal worms, every individual is 
migerous. On the contrary, the Entozoa in general 

| comparatively of rare occurrence, and many are so rare 
it few helminthologists, of however wide researcli, have 
i met with them. Mr Lawrence has seen a female, 
Ho from time to time has voided many hundreds of small 
Wms (Spiroptera hominis) from the urinary bladder ;° 
, so far as is known, no other human being was ever so 
icted. Goezc found in the boar a Zrichocephalus, 
ich Rudolphi has sought for in vain both in wild and 
1estic swinc; and he tells us he had dissected innumcr- 

le mice in a fruitless search after their 77 richocephalus, 
scribed also by the first-named naturalist.‘ These are 
idoubtcdly extreme cases, but they place in a strong 
ht the partial and accidental diffusion of these crea- 
fies. What circumstances determine them to select one 
lividual in preference to another, are unknown, though 
ksons enough have been stated, of all which it may be 
ely said that the facts adverse to their admission are al- 
bst as many as those in their favour. There is no de- 
‘ing that worms in general often infest the delicate and 


{ Synonymes: #ajuv9es ; Entelmintha ; Vermes ; 


2 Of upwards of 200 species examined by Dr Bellingham, several occurre 
Cyclop. of Anat. and Physiology, 


* Medico-Chirurg. Trans. ii. p. 382. 
4 Ent. Hist. Nat. ii. part li. p. 96, 97. 

§ Rudolphi considers the Furia an apocryp 
ider that of Dr E. D. Clarke. 


Intestina ; Vermes intestinales ; Splanchnelmintha ; 


hal animal, but in favour of its existence we ha 
Travels in Scandinavia, part 1. p- 208. 
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sickly ; that youth is favourable to the evolution of some, Intestinal 
and maturity to that of others; and females may be more _‘Verms. 


verminous than males; but the contraries are numerous, 
and the lovers of statistics have not yet balanced the pro- 
portions. A erude farinaceous diet has been much blamed, 
and we should suppose justly ; yet the poor of Scotland, who 
subsist much on such a diet, are not more wormy than the 
better fed poor of England. Rich moist pastures are said 
to be favourable to the generation of the fluke in our sheep 
and cattle; but this is only the case with some pastures, 
which, in every district, have acquired tlis bad pre-emi- 
nence, and on which certainly our herds cannot be fed 
many days without the certainty of being tainted. Salt 
pastures are, on the contrary, unfavourable or destructive 
to the fluke and worms in general; nor in man does any 
cause apparently more certainly predispose the body to 
their visitation than an unsalted innutritive diet. ‘ Salt,” 
says Dr Paris, “ when taken in moderate quantities, pro- 
motes, while in excessive ones it prevents, digestion: it is 
therefore tonic and anthelmintic, correcting that disordered 
state of the bowels which favours the propagation of worms.” 
And as an instance of the results of its want, Lord Somer- 
ville adduces a punishment which formerly existed in Hol- 
land. “ The ancient laws of that country ordained men to 
be kept on bread alone, unmixed with salt, as the severest 
punishment that could be inflicted upon them in their moist 
climate ; the effect was horrible: these wretched criminals 
are said to have been devoured by worms, engendered in 
their own stomachs.”® ° 
The extrinsic causes which give a predisposition to worms 
are as little known as those which act immediately on the 
body. Very few avertebrated animals are vermiparous, 
while there is probably no species of vertebrate that is ex- 
empted from parasites. Of the latter class, such species as 
have been reduced to domesticity, or are retained captive, 
are more subject to worms than the wild and untamed ; and 
fishes appear to be pre-eminently infested with them. It 
is not yet determined that the same parasites infest the 
same animals in different and remote countries, although 
this is probably the case; but a few facts, relating princi- 
pally to the human specics, seem to prove that climate has 
a certain influence over their gencration. The Filaria 
medinensis, or Guinea-worm, is only found under the torrid 
zone, in Asia and Africa; and the Furia infernalis is pe- 
culiar to Lapland. Ascarédes prevail to such an extent 
in Abyssinia, as to regulate in some degree the movements 
of the inhabitants; and in the West India islands, intesti- 
nal worms in gencral are much more common than they are 
in Europe. We know, on the evidence of Vallisnerius, 
that Ascarides are very frequent in the calves of Italy ; 
while those born from the cows of Germany, says Rudol- 
phi, are rarely infested with them. Hasselquist tells us 
that when in Cairo he was told that three fourths of the 
inhabitants were diseased with Jwnia solium; and “ { 
have been informed by my friend Dr Knox,” says Dr 
Hodgkin, “ that our troops which were stationed in and 
near the Cape were generally infested by these animals.”’ 
Egypt and Africa may then perhaps be considered as the 
lands of choice of this Teenia, which however has spread, 
though in smaller numbers, over Germany, Holland, England, 
and France. In the latter country, it occurs, but not simulta- 
neously in the same individual, with the Tenia lata, Linn.— 
a species of extreme rarity in the English, Dutch, and Ger- 
mans, but very common in the natives of Switzerland and 


Entozoa; Vers intestinaux. 
d in six, others in ten, and one in fifteen different animals. 
Li. poy laa ’ 
5 Paris’s Pharmacologia, p. 517. Lond. 1820, 8vo. 
ve to add to the testimony of Linnzus and So 
7 Lectures on Morbid Anatomy, vol. i. p. 200. 
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Intestinal Russia.! 
Worms. 


40 OP RY TES. 


If any evidence can be drawn from the silence of duced within the body, either in their perfect or eg: 


Otho Fabricius, it would seem that the Greenlanders are 
not subjected to the tape-worm, but they breed the Ascari- 
des abundantly. 

Intestinal worms, as their name implies, are found prin- 
cipally in the alimentary canal, and the viscera subservient 
to its functions. There are species, however, which have 
their appropriated scats in the cellular and adipose and 
serous tissucs, and in the parenchyma of the most secret 
organs. _ One species peoples in myriads the voluntary 
muscles, and more than one has penetrated the heart ; 
several develope themselves in the lungs and air-passages, 
in the liver, the kidneys, and the brain; one or more have 
entered the blood-vessels or aneurismal tumours connected 
with them ;? some float in the humours of the eye; and 
more than one loathly worm bathes unharmed in the acrid 
excretion of the urinary organs. If indeed we except the 
bones, the cartilages, and ligaments, no organ seems ex- 
empted from the occasional attacks of worms, unless it be 
the spleen, in which, according to Rudolphi, no worm has 
yet been discovered ever to take up its abode. These 
parasites may in one sense be considered as accidental, 
since they are found in certain individuals only of the spe- 
cies they infest ; and there can be no doubt, although their 
evil deeds have been frequently much exaggerated, that 
they become not seldom the cause of serious or fatal dis- 
ease. And here we may cursorily notice an opinion which 
has found its advocates in every period of the history of 
medicine, that most contagious diseases, fevers, and plagues 
originate from animalcules introduced into the body, and 
are propagated by their communication to other bodies 
through the medium of the atmosphere. Linnzeus was a 
believer in this hypothesis, which has recently been sup- 
ported, with much ingenuity, by Dr Holland, who however 
properly remarks, that ‘ though the course of discovery has 
recently been approaching, in some points, nearer to the 
hypothesis in question, it still furnishes nothing beyond 
stronger presumptions and more numerous analogies” in its 
favour. 

If animalcules can be so pernicious, and we admit that 
no more probable cause of many pestilences, and especially 
of cholcra, has been assigned, their influence is, according to 
physiologists, more than counterpoised by the share which 
another class of them has in the continuance and propaga- 
tion of the species. This class is by naturalists named the 
Spermatozoa, of constant and invariable presence in the se- 
minal fluid of every animal capable of propagating its kind ; 
but they are absent in that of the mule, and of other animals 
which may be sterile from age or the season of the year. 
Like the accidental Entozoa, the Spermatozoa of every 
animal has its peculiar characteristics, but the differences 
between them are eomparatively slight. ‘ They all agree 
in having slightly oblong and flattencd heads, with length- 
ened tails, tapering so as to become nearly or quite invisible 
with the best glasses ; they possess active powers of motion, 
and are evidently endowed with sensation. No trace of 
organization has yet been discovered in them, probably on 
account of their extreme minuteness. Whether essential 
to generation or not, they may be regarded as the parasites 
of the tubuli semeniferi.”3 

The origin of the Entozoa within animal bodies, and 
their viscera, has for long been the subject of much debate 
and curious speculation. It was a hasty disposal of the 
question to say that they were no other than the worms of 
stagnant waters, of marshes, and of vegetable roots, intro- 


* Rudolphi Entoz. Hist. ii. part ii. p. 72, comp. p. 162. 

3 Hodgkin’s Lectures vol. i. p. 213. 
dogie, 573, &c. 

4 Of various hypotheses of the earlier writers, 


inal bodies.” History of Worms, trans. p. 329, &e. 
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? “Qn Animals in the Blood,” 
On these animated bodies, the reader 


Le Clerc has given an excellent account in his chapter xiv., “on the origin of Worms in ani- 


but altered in their appearance and character by the 

heat and other novel circumstances by which they y 
now surrounded. ‘Though this explanation had the sup 
of Linnzus, and has lately found a strenuous advocat 
one of the most learned men that ever graced the medical 
profession, it has been long known to be quite untenable. 
for no fact is better ascertained than that intestinal worms 
are found solely in animal bodies, where only they can live 
and propagate. The instances to the contrary which haye 
been alleged, of tape-worms and flukes living in mig 
and of earth-worms in our bowels, are known to rest on 
fiction or incorrect observation ; so that, in the discus 
of the question, it must be assumed as a fact, that the 
worms are born in, and peculiar to, the places where we find 
them. This assumption presented no difficulty to the 
earlier naturalists, who were unanimous in the belief that 
all worms were the results of a putrefactive process ; 

putrefaction into life ferments, 

And breathes destructive myriads ; J 
or of spontaneous generation ; the spawn of a superabun- 
dant phlegm, vivified by the heat and fermentation of the 
belly. But to this ancient doctrine the experiments of Redi 
on the generation of insects gave the death-blow.* ‘ 

To explain the beginning of these worms within the 
body on the common doctrine that all created beings pro- 
ceed from their likes, or a primordial egg, is indeed so diff. 
cult, that the moderns have been driven to speculate, as our 
fathers did, on their spontaneous birth; but they have 
revived the hypothesis with some modification. Thus iti 
not from putrefaction or fermentation that the Entozoa 
born, for botl of these processes are rather fatal to ¢ 
existence, but from the aggregation and fit apposition of 
matter which is already organized, or has been thrown from 
organized surfaces. Thus Buffon applied his doctrine con- 
cerning organic molecules to account for their genesis. 
Milk, he tells us, “ consists entirely of organic and prolific 
matter, which, when not properly digested by the stomach, 
and applied to the nourishment and growth of the body, 
assumes, by its natural activity, other forms, and produces 
animated beings, or worms:” hence their commonness in 
the bowels of children ; and their origin in the most hidden 
organs has the same source, for the “ living organic parti- 
cles” may, from various causes, be forced too abundantly to 
any part of the frame, and living creatures in that part are 
the result of their union. Rudolphi has adopted an opinion 
very similar to that of Buffon; for it appears to him that 
the objections which their history furnishes to a belief in 
their sexual propagation are insurmountable, and that we 
must of necessity believe in their spontaneous appearance, 
or rathcr in their production from the fit apposition of 
organic particles that have not been assimilated with the 
parent body, or from the scparation from it of organized 
particles, which, retaining their proper life, become the 
germs of an entozoan in situations and under circumstances 
favourable for their development and metamorphosis 
Their origin in this manner is not more wonderful, or 
morc inexplicable, than that of many of the inferior animals 
from sections of themselves. The Nais, the Planaria, and 
the Hydra, furnish examples of animals of as perfect orga- 
nization as worms being thus propagated ; for if a small por- 
tion is cut away from any species of these genera, and 
placed in a suitable position, it will continue to live and grow, 
and develope new organs, until it has acquired in every te- 
spect the form and structure and habits of the animal from 


see the Lancet for August 1840, p. 778. 
will find ample information in Blainville’s Manuel d’Actino- 


' wiiece it was separated. Now particles of matter fitted 
byzestion, and their transmission through a living body, 
fommnmediate assimilation with it, or flakes of lymph 
i ce ed from surfaces already organized, seem neither to 
ile d nor fall below that simplicity of structure which 
is “eyars this wonderful development; and the supposition 
jk |:natlike the morsels of a Planaria, they may also, when 
ed ied in contact with living parts, and in other favour- 
circumstances, continue to live and be gradually 
red into creatures of analogous conformation, is surely 
notjo absurd as to be brought into comparison with the 
orphoses of Ovid.! It is a speculation fairly open 
uiry; and indeed one main argument in favour of 
ontaneous generation of Entozoa, is the admitted 
inadquacy of all other hypotheses to explain the facts. Is 
ssible to believe of a worm which has been found, 
ig the nineteen centuries of the world’s age, in one or 
individuals only, that its eggs can have been trans- 
d from generation to generation, and be thus so very 
in its perfect state? But we have one proof at least 
a change of condition in an animal is capable cf ge- 
ging a worm, for a good authority assures us that a 
amite found in the flesh of the domestic swine is not to 
sjiund in the wild race ;? and Dr Jenner ascertained that 
guld produce hydatids and fluke-worms at will in rab- 
iby feeding them solely on green succulent food.’ 
i but from innate workings are we to explain the first 
in of worms that have neither sexual organs nor ova, 
ike the hydatid, increase fron buds that pullulate from 
henner surface of the vesicle that contains them? And 
blphi has even scen what he believed to be young nas- 
Tenia germinating from the villous surface of the 
bls. We think the hypothesis is supported also in some 
ee by the fact, that the origin of Entozoa in general is 
red by all causes which tend to disturb the equality 
een the secerning and absorbent systems. Thus there 
eat reason to believe that some inflammatory action of 
liver, of the eye, and of other wormed viscus, precedes 
hievolution of parasites in them; and it is well known 
‘a morbid state of the alimentary canal, especially an 
hdant secretion of unhealthy mucus, is connectcd with 
roduction and increase of all intestinal worms, so much 
hat Broussais believes an inflammatory state of the 
us membrane to be even an essential condition to their 
tence. It is obviously necessary to suppose that there 
tunknown conditions or laws regulating this, the spon- 
pous growth of worms within us, so that a ccrtain uni- 
ity in the products is the result; but it seems not 
e difficult to admit the existence of such laws, overrul- 
ithe destiny of unappropriated organic matter, than their 
btence and rule over the shred of a Planaria sevcred 
ia another’s body. ‘That there are such laws of regula- 
i, we infer from the fact that the detached portions of a 
haria, a Hydra, or a Nais, invariably evolve into their 
bective specics; and from the analogous fact that the 


108; and Dr Good’s Study of Medicine, vol. i. p. 292, &c. 


in nalogies adduced to invalidate the doctrine of equivoca 


i vol. ii, p. 440. 


lhstance of organized bodies which have been formed long afte 
) fact has been contradicted ; b 
nvalidated. 

'Cyclop. of Pract. Medicine, vol. ii. p. 438. 

‘The reader will find the subject discussed at great length by 


de genera (Ancyracanthus, 
SLamarck’s Anim. sans Vert. iii. p. 546, note 1, 2d edit. 
‘Respiratory trachea, similar to those of insects, 
toz. Synopsis, p. 579, &c. 

| M. Chevreul, however, found no oxygen in th 
tology, vol. ii, p. 490. 
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ISee an Essay “ on the Equivocal Generation of Entozoa,” by Dr Drummond, 

The argument, : 
l gencration by Dr Good seem far fetched, and some of his alleged facts are not 
The remarks of Andral in favour of their spontaneous origin are strongly stated. See the 


ysticercus cellulose: ‘* The fact of its being found in the swine which man has domest 
r the general creation. 


ut the history of insects and infusory animalcules furnishes us w 


) The Phanoglene, which tives in the larvae of some neuropterous insects, p . 
Heterochoilus) with heads furnished with filaments of various forms. 


have been ascribed to some o 


e gas of either the small or great intestines of three different subjects. 
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worms of the different cavities and textures are usually dis- Intestinal 
similar, as might have been expected from the dissimilarity Worms. 
in the structures from which their unformed and unsemi- ~~ 
nated embryos are separated.* 

The variety in the exterior forms of intestinal worms is 
sufficicntly great to form the basis of their classification into 
subordinate divisions. Thus we have the round or cylin- 
drical worms (ematoidea) ; the sacciform with prickly pro- 
boscides (Acanthocephala) ; the flat or fluke worms ( Tre- 
matoda) ; the tape-worms (Cestoidea) ; and the cystic or 
hydatids (Cystica). In very few of them arc there any 
external appendages, either to diffuse or heighten their sen- 
sibilities and perceptions, or to assist in locomotion ;° but 
we can distinguish in all of them a head, a body, and an anal 
extremity ; in some there is a neck; in the Trematodes, 
one or two ventral suckers; and in some the organs of 
generation are protruded. The skin is commonly white, 
smooth, thin, and moist, but coriaceous in many of the 
Acanthocephala, and sometimes roughened with reverted 
prickles. Minute black points, suspected to be visual 
organs, bespeckle the anterior extremity of some non-para- 
sitical genera (Planarie) often classified with the flukes ; 
and similar specks have been discovered on a few true 
Entozoa at certain stages of their development. Thus 
they are of a brilliant lustre in the Phanoglene and En- 
chelidium ; and traces of them are visible in the Gyrodac- 
tylus auriculatus, in several Cercarie, in the Polystoma 
integerrimum, in the young of many Distome, Monostome, 
and Amphistome, and in the Scolex polymorphus.6 

The internal structure of the Entozoa is as various as 
their outward form, and in some degree of harmony with 
it, as will be proved when we come to explain the charac- 
ters of their classification. It ranges from a homogeneous 
structureless tissue, such as composes the whole of a zoo- 
sperm, to that of an animal with organs of defined limits 
and function, such as we find them in a ncmatoid worm, 
where there are distinct museles, a perfected apparatus of 
digestion, and a system of generation on male and female 
individuals. In a very few intestinal worms, anatomists 
have recently demonstrated the existence of a slightly de- 
veloped nervous system. In others, there exists a system 
of vessels, in which an obscure circulation of a colourlcss 
fluid has been scen; but in none of the class is there any 
trace of a distinct respiratory organ,’ the functions of which 
are performed by the skin or surface. The genera whose 
habitat is the alimentary canal, may have a slightly oxy- 
genated atmospliere to breathe ;8 but such as live in the 
muscles, in the humours of the eyc, or in the brain, no 
uncombined air can reach; and we are forced to conclude 

that all the oxygen they require for existence is communi- 
cated to them through the fluids they feed on, or from the 
blood as it circulates over the surfaces with which they are 
contiguous, or from the medium in which they float. They 
doubtless require but a small supply, for the heat that is 
evolved by respiration in other animals is here furnished 


in the Annals and Magazine of Natural Iistory, vol. i. p. 
as handled by Dr Drummond, does not satisfy us; and 


article “‘ Ilydatids” in Cyclop. Pract. Medi- 
icated, and not in the wild race, appears to furnish 


Blumenbach’s Elem. of Nat. History, trans, p. 243, 
ith many similar, so that the argument is 


Rudolphi in cap. xviil. of his Historia Nat. E'ntozoorum, vol. i. p. 370-416. 


has some prolongations like antenna ; and Diesing has described 


f the nematoid worms, but erroneously. See Rudolphi 


See Bostock’s 
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ing of chyle, lymph, and excretions in a recent state, is 
already half prepared for assimilation. We know that their 
food must be of this soft and liquid nature ; for many worms, 
having no oral aperture, seem to imbibe all their nutri- 
ment through minute pores in the skin, or by the process 
of endosmose ; and the whole of what they imbibe is pro- 
bably assimilated. Even in such worms as have a mouth, 
this is never armed with cntting or triturating instruments, 
but constitutes a simple pore for the entrance of a soft ma- 
terial upon which suction can operate. As in the nematoid 
worms there is both a mouth and an anus, we may con- 
clnde, that of their food some part is feculent and excre- 
mentitious; and the same inference may be made from every 
species of similar structure. The Trematoda or flukes have 
no anus, and their mouth is certainly ill defined, but they 
have an alimentary canal, ramified in a dendritic fashion ; 
and Rudolphi believes it to be proved, by the colour of 
the matter in these vessels, that their food is also partly 
excrementitial, for the worm, naturally colourless, is often 
dusky, or variously tinctured by the nature of its food.! It 
is singular that this order appears to receive no part of 
its nourishment from cutaneous absorption, a mode of 
supply very general in the class, and especially remarkable 
in the order Acanthocephala. When a specimen of an 
Echinorhynchus is taken fresh from the bowels, it is small, 
flattish, and flaccid; but shortly after being immersed in 
a glass of water, it has become larger, swollen, and dis- 
tended like a sac; and the most conclusive experiments 
have proved that the water of distention could only have 
passed inwards through the skin, the structure of which is 
peculiarly adapted to the office. If any part of the skin of 
the Echinorhynchus Gigas is held up opposite to the light, 
and examined from the internal side with a common lens, 
we perceive a remarkably elegant net-work of vessels, 
sprinkled over with minute pearl-like vesicles, which are, 
as it were, the centres of the anastomosing branchlets, or 
perhaps merely dilatations of the vessels at their points of 
coalescence and union.* 

The nematoid and acanthocephalous worms have dis- 
tinct sexes; but the Trematoda and many Cestoidea are 
androgynous, that is, each individual of the species pos- 
sesses the organs peculiar to both sexes, and may of itself 
fecundate its ova, although, with regard to some of them, 
it has been supposed that the union of two individuals is 
necessary, as is the case with the slug and snail. In other 
worms, the female or reproductive organs exist alone; and 
in the cystic Entozoa no generative apparatus has been pro- 
vided. “ They would seem to be gemmiparous, and to 
have the reproductive power diffused over the whole cyst, 
at least in the Acephalocysts, in which the yonng are not 
developed from any special organ, or limited to any parti- 
cular part of the cyst.” 

The great majority of the higher Entozoa are oviparous ; 
but we have several exceptions among the Nematoids, and 
one at least among the fluke-worms, which are viviparous. 
The distinction is however iminaterial, for in both kinds 
the ovaries possess a similar structure, and the eggs accu- 
mulate in them in the same fashion. In the oviducts of 
the viviparous Cucullani, as of the oviparous Echinorhynchi, 
there are found the same bodies which Rudolphi conjectures 
to be cotyledons, or little placenta, into which the ovules 
are fixed, so that even in this respect no difference exists. 


eee! 


* Dr Drummond doubts whether the colour is dependent on the contents of the intestine. 


ZOOPHYTES. 


ng? by the warm abodes they live in; and their food, consist- 
orms. 


The ovules of the oviparous species are of two kinds, 
taining either an unformed and inconspicuous em) 
one that is fully formed, but motionless. The ovules 
viviparous species, on the other hand, contain a mo 
embryo. 

The number of ova produced by a single worm is 
times prodigious, and almost incredible. Ascaris | 
cotdes contains, when pregnant, many thousands ; 


nigrovenosa, according to Goeze, may have 700 iyino 


young at a birth; and the Cucullanus as many. But wher 
are these to the calculations of Dujardin,? who - 
that one Tenia serrata, with its 200 articulations, may eon. 
tain in the united chain not less than twenty-five millon 
of ova? And it is in fact not uncommon to find eight 
or ten of these productive monsters in one poor dog. From 
this fertility we might conclude the numbers within the 
body of those animals which they infested would be fear. 
fully great ; but this is seldom the case, and least of all with 
those very species that we have instanced as so marve 5 
in their productive powers. The Teenia or tape-wotm js 
often solitary, and rarely numerous in any ind! dae 
is not difficult to reconcile this apparent contradiction of 
means and end, when we call to recollection the nu ; 
accidents to which both worms and eggs are exposed, from 
the nature of their sites; how many undeveloped ova, bow 
many young, how many adults, must daily pass away, 
We have already slightly indicated the diseases tha 
arise from their presence and multiplicity, an injur 
some phiysico-theologists would fain persuade us is coun- 
tervailed by a series of benefits that animals derive from 
their parasites. One gravely tells us, that by their 
tions they cause a gentle irritation, in aid of the inte 
functions, which, moreover, inay stimulate the other v 
to the discharge of their duties, and prevent their f 
into a state of inaction favourable to the commence 
and increase of organic diseases. Another insists tha 
Entozoa drink up the superabundant chyme, chyle, or m 
cus, in the bowels. Another believes that they were creat 
as a wholesome check on the pride and vanity of me 
trials of his patience and other virtues, and “ finally t 
cure to him an entrance into an immutable and et 
state of felicity when that of probation is at an end, so th ! 
the gates of death may be to him the gates of peace and 
rest !’* Now it may be commendable to look for good in 
every thing; but this, we think, is looking rather too far, 
looking also into a sort of kaleidoscope, in which we see all 
beautiful though unstable pictures patterned out of worth 
less things. ” 
The relationship of the Entozoa with other animals is 
involved in much obscurity, but we cannot therefore 
cur with Bier in his proposal to excludé them from a m- 
tural classification of the animal kingdom; nor do we @X- 
actly understand Rudolphi’s notion when he says they con 
stitute a peculiar fauna, rather than any order or class pa- 
rallel with the ordinary divisions of systematists. If the 
zoosperms are to be reckoned distinct beings, they m i 
probably go to throng the chaos of infusory animaleuless 
and Dujardin has discovered in the earth-worm and in the 
slugs a parasite (Albertia) that combines with the structure 
and habits of an entozoon many of the peculiarities of the 
rotatory animalcules. The hydatids may represent the 
hydraform polypes ; the tape-worm the cestum Veneris of 
the gelatinous medusee; the Acanthocephala have some eX 


: 
| 


“Tt is certain that in a mass of individuals (of 


Echinorhyncbus acus) found in the same portion. of intestine, considerable diversity of colour prevails; and where there has been only 4 

transparent mucus present, I have found specimens of a pure white, and others of a bright orange.” Mag, of Nat. Hist. n. s. ii. p. 519% . 
* Rudolphi Entoz. Synep. p. 582. See also Owen in Cyclop. of Anat. and Phys. ii, p. 126, and Drummond in Charlesworth’s Mag. of Nat. Hist 

ii. p. 517-8. ‘i ’ 
3 Ann. des Sciences Nat. n. s. vol. x. p- 34. And so of Filaria medinensis Rudolphi writes: “ Filarie nostre prole quasi farcte sont 

quod si harum longitudinem illius vero minutiem Spectas, fetuum multa millium millia singulis tribues.” 
* Kirby’s Bridgewater Treatise, vol. i. p. 331. 


ZOOPHYTES. 


resemblance to the sipunculidous genera of the radi- 
nimals; the Nematoids a nearer one to the Annelides: 
fee Trcmatoda have, with a very general yet pierce 
ey, been made members of a family that embraces the 
yiee—leech-like natives of fresh and salt waters—which 
wainson errs no less in arranging with the mollusca. 
affinities being thus so remote and uncertain, we arc 
irprised to find the classification of the intestina un- 
1; but from among the many that have been pro- 

we only select two for exposition here ; that, name- 
Rudolphi, which has been most generally approved ; 
hat of Cuvier, for this, from its wider scope, will afford 
opportunity of noticing some tribes, remotely perhaps 
i@to the true worms, but which only now come within 
an originally laid down for our guidance. 

olphi confines himself to the proper parasites of ani- 
lodies (Entozoa), which, following Zecler and Goeze, 
@idcs into five orders :! 1. Nematoidea ; 2. Acantho- 
la; 3. Trematoda ; 4. Cestoidea ; and, 5. Cystica. In 
Kposition of their characters and genera, we shall re- 
Rudolphi’s plan, and begin with those of simplest or- 
ation. 


ORDER I.—CYSTICA. 


acter.—_Body flattened or roundish, continued posteriorly 
vesicle peculiar to one or common to several individuals. 
furnished with two or four bothria,? or with four suckers, 
circle of hooked prickles, or with four prickly proboscides.? 
wus EKcwinococcus.—An external simple or double vesicle, 
inner surface of which many entozoa adhere, like grains of 
Of these the body is obovate, and the head armed with a 
of hooked prickles and suckers. The species infest the vis- 
f man, of apes, and of domestic cattle. 
ius Canorus.—Vesicle simple, containing many adherent 
pa. Of these the body is elongate and flattish, rugose ; the 
rmed with a prickly beak and with four suckers. The only 
h species (C. cerebralis, Plate DII. fig. 8) is found in the brain 
nestic animals, especially of sheep, and it is the cause of a dis- 
them known by the name of the sturdy. It is curable by 
icious use of the trephine. 
@hus Cysricercus.—Plate DII. fig. 7.—External vesicle 
>, containing a solitary entozoon, whose roundish or depress- 
fly passes insensibly into a caudal vesicle. Head furnished 
itfgour suckers and a prickly beak. ‘The species are found in 
peds, principally in their abdominal viscera. One occa- 
ly makes good its habitat in the cellular substance between 
uscles, and even in the eye and brain, of man; aud the 
$ very common in the muscles of swine, whose flesh is then 
o be measled. Blumenbach, as we have before mentioned, 
s that the wild swine are not subject to this disease; but 
sertion seems unfounded. ‘In suis domestici cerebro et 
bus partibus musculosis vulgatissimus occurrit, neque fero 
» Rud. Ent. Syn. p. 180, c. p. 547. 
hus ANTHOCEPHALUS.—External vesicle hard and elastic, 
ning a more delicate one, within which there is a solitary 
Ubou. ‘Body elongate, depressed, passing into a large caudal 
die. Head armed with two or four bothria and four prickled 
fa. ‘Chis genus was previously named Floriceps by Cuvier, 
turalists in general have preferred that designation. The 
s seem to be almost peculiar to the fishes of southern cli- 
, nestling in the abdominal membranes and viscera. * 


lle Cystica are all gemmiparous. In the Cenurus, 
Hemme pullulate from every part of the inner surface 
» vesicle, where heads and their necks have been 
at different stages of development, and always united 
@ehcr in groups. They appear at first like minute tu- 
es, having the limpidness of glass, and gradually evolve 
ithis formless condition into their perfect state. Sic- 
has also traced the evolution of the young in the 


isin Synopsis, &e. Berolini, 1819, 8vo. 

Siothria are small pits or excavations, with a thickened rim, 
n this order the reader will consult with advantage Dr Ho 
}n this genus see some interesting observations by Dr Drumm 
227, 


placed round or near the mouth. 

dgkin’s Lectures on Morbid Anatomy, 
ond in the Magazine of Natural History, n. § 
§ See Burdach’s Traité de Physiologie, vol. il, p. 32—4. 


Echinococcus. The primary or maternal vesicle is lined 
with an extremcly delicate epithelium, to which there ad- 
here some limpid, mostly oblong, corpuscules, analogous to 
those primary buds met with in the neck of the Canuri. 
The liquid of the vesicle contains some free Echinococci, 
within whose bodies, when their coronet of hooks and suckers 
is everted, nothing more is to be distinguished than some 
scattered limpid corpuscules. These Echinococci evident- 
ly derive their origin from the primary vesicle. On ex- 
amining the inner surface of it, we notice here and there 
some minute vesicles, enclosing a mass of delicate granula- 
tions, whence the heads of the. Echinococci pullulate, either 
solitary or in groups of from two to seven or morc. In 
fact one portion of the granulous mass forms a small round- 
ish body, which is manifestly continuous with the rest of 
the mass by one of its extremities. This rounded mass 
socn acquires insensibly a pear-shape, whence it passes to 
an oval, while at the same time its attachment to the mass 
whence it issued becomes more slendcr and frail. We 
now begin to discern, in the interior of this body, the circlet 
of hooked prickles and the limpid corpuscules ; and now 
also the heads of the Echinococci commence to protrudc 
and retract these parts, in doing which the entire body is 
alternately clongated and shortened. Arrived at this stage 
of development, the thin envelope that enclosed them is 
torn, but the young Echinococci do not immediately escape, 
for they are held to its inner surface by a slender cord pro- 
ceeding trom the envelope, and penetrating within their 
own bodies at a dimple indented in the postcrior extre- 
mity. This dimple has nearly the appearance of a sphincter 
muscle grasping this cord of the envelope. After a short 
period the cords and the Echinococci scparate. On being 
torn up, the envclope of the young Echinococci shrivels 
upon itself, the Echinococci arc ejected, and in this manner 
they form a rounded mass, in the centre of which the 
shrivelled envelope is hidden, and upon which the worms 
repose, as the polypces do upon their stem. These masses 
sometimes remain for a spacc hanging from the incr sur- 
face of the maternal vesicle, and somctimes they are de 

tached even before the Echinococci have themselves sepa- 
rated. The granulous mass containcd in the vesicle is of 
the nature of a yolk, whence the heads derive the nourish- 
ment necessary for their development by means of the 
slender cords already mentioned. Siebold thinks it doubt- 
ful whether all the vesicles, large and small, that contain 
heads of Echinococci, and which float at freedom in the 
maternal vesicle among the freed heads, are detached from 
the inner surface of the vesicle, or whethcr somc of them 
do not come dircct from the treed heads, these having pro- 
duced germs of Echinococci in their interior, and become 
distended by them into vesicles. Hanging from the free 
vesicles containing heads of Echinococci, he has often secn 
hooked spinules, which were perhaps the remains of a 
former circle of them; nay, he believes that he has even 
secn the remains of suckers in these vesicles. Still how- 
ever there remains much obscurity on this strange trans- 
mutation; and even a greater darkness covers the origin 
and the propagation of the maternal vesicle. Since the 
Echinococcus hominis frequently presents us with small 
hydatids enclosed within each other after the manncr of a 
nest of pill-boxes, we are forced to believe that the exte- 
rior hydatid is the primordial vesicle, within which the 
others have been successivcly evolved; but how? “I can 
no more answer this question,” says Siebold, “ than I can 
account for the existence of the primordial vesicle itself” 


vol. i. p. 184-197. 
n. s. vol. ii. p. 655, &c. and vol. 
Paris, 1828. 
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ORDER II.—CESTOIDEA. 


ss — ——_Character.—Body elongate, flattened, soft, continuous, or joint- 


ed. Head very rarely simply lipped, usually furnished with two 
or four bothria or suckers. Androgynous. 

Genus ‘l'mn1a.—Body elongate, flattened, jointed. Head 
with four suckers. The Tveniz inhabit the alimentary canal, aud 
principally the small intestines, but they have been found very 
rarely in the liver and gall-bladder. They occur only in verte- 
brated animals, some of thém nourishing two or three species. 
Of those species which Rudolphi has described without a mark of 
doubt as to their reality, we find that one infests man, thirty- 
two the mammalia, sixty-five the birds, six the fishes, and two 
the reptiles. ‘I'hese numerous species he divides into two sections: 
first, those with an unarmed, and, secondly, those with a prickled 
head ; but Mehlis has recently shown that many species which 
are furnished with hooked prickles when young, lose them when 
they arrive at maturity. 

Genus Boruriocernatus.—Body elongate, flattened, jointed. 
Head subtetragonal, with two or four opposed bothria. Nearly 
allied to Lvenia. Of twenty-four species described by Rudolphi, 
one is peculiar to man, three to aquatic birds, and twenty to 
fishes. The genus has been subdivided into several others by 
De Blainville. The individuals of one of these subgenera, Di- 
bothriorhynchus, were affixed by the prickles of their probosces to 
masses of Ascarides, which again were the parasites of a butter- 
fly. 

Genus Trr#nornorus.—Body elongate, flattened, subarti- 
culated. Mouth two-lipped, armed on each side with two tricus- 
pidate spines. ‘here is but one species, a native both of fresh 
and salt water fishes. 

Geuus LicuLa.—In its state before evolution the body is flat- 
tened, continuous, very long, grooved down the middle with a 
furrow ; and neither head nor genital organs are visible. In its 
developed state the body is also flattened, unjointed, and very 
long ; the head armed on each side with a very simple bothrium ; 
and ovaries are seen on the medial line in a single or double 
series, with threadlike filaments (/emnisci). ‘The species are prin- 
cipally the intestinal parasites of birds; two or three kinds are 
found in fish ; and one has occurred in the common seal. 

Genus ‘eTRaRHYNCHUS.—Plate DII. fig 6.—Body flattened, 
unjointed. Head furnished with two bipartite bothria, and pro- 
truding four retractile prickly proboscides. The species are all pis- 
Civorous, although one has been also found in the stomach of a 
tortoise, and another in some cuttle-fish. They adhere to the ab- 
dominal viscera, to the gills and fins, and even infest the muscles. 
Bremser is of opinion that the species are Bothriocephali in an 
imperfect stage of development ; and Nordmann believes this opi- 
nion to be correct, at least in regard to certain species. On the 
genus see Drummond in Mag. Nat. Hist. n.s. vol. ii. p. 571, &e. 3 
and Leblond in Aun. des Sc. Nat. tom. vi. n.s. p. 293. ‘Lhe latter 
took a species from the interior of a fluke-worm or Distoma, a 


true entozoon, the parasite of another of not superior organiza. - 


tion and scarcely of greater bulk. Helminthology is indeed full of 
miracles. Lib. cit. tom. vii. n. s. p. 249-253. 

Genus GymNornyncuus.—Body flattened, unjointed, very 
long, with a subglobular receptacle for the neck. Head furnished 
with two bipartite bothria, and emitting four naked retractile 
proboscides. Found immersed in the flesh of some giltheads 
(Brame) and rays or skates (Raji). 

Genus ScoLex.—Body flattened, unjointed. Head furnished 
with four bothria. The only species described (8. polymorphus) is 
common in the intestines of many fish and of the Cephalopods. 
There exists a suspicion that other Scoleces may be metamorphos- 
ed into Bothriocephali. 

Genus CarrornyLLaus.—Body flattened, unjointed. Head 
enlarged, scalloped, two-lipped, the lips superior and inferior. 
The species is common in the intestines of the carps (Cyprino- 
Tum). 

In the preceding order there were no appropriated or- 
gans of digestion, which begin now to be developed. In the 
majority of the Tzeniz there are two or four canals which run 
through all the articulations of the long tape-like body, and 
which, underneath the cephalic knob, are connected together 
by numerous anastomoses, forming there a sort of net-work. 
It is remarkable that no one yet has succeeded in proving 
any direct communication to exist between these canals 
and the proboscis. In all the Tzniz, the Bothriocephali, 
the Schistocephalus, and in the Trizenophorus, the genera- 
tive apparatus, both fecundating and reproductive, is multi- 
plicate, while itis simple in Caryophyllus. The orifices of 
both apparatus are, it seems, always separate. In Tetra- 


rhynchus epistocotyle, Nordmann did not find any sexual 

gans ; and the four retractile spinigerous Proboscid “ 
by four canals to as many oblong transparent mus led 
reservoirs, which, he conjectures, ought consequent] me 
considered stomachs. In the posterior part of the pn Be 
these animals, the same distinguished naturalist diag 4 
a vascular system, composed of several longitudinal can " 
and ramified by anastomoses; but no Movement of : 


liquid could be perceived in it. On the poster; i 
of the body there is a thick fringe of oil whicts i a 
detached. y 


The eggs of the Cestoidea are multiform, and y 
markably in size. According to Siebold. 
: § » Some have a 
single envelope, and others not fewer than three. The 
of Tenia stylosa, when found in the intestines of Girins 
glandarius, are quite peculiar in their structure; for the 
have four envelopes, of which the two external ones are 
round, the inner one oval, and that which lies between the 
second and the fourth is very narrow and drawn Crosswige 
having at the same time two very long twisted diverticula, 
The eggs of Tenia cucumerina deserve also to be part 
cularized, from ten to twenty of them being always placed 
ina common envelope. The vesicle of Purkinje appears 
to be wanting in the eggs of the Cestoidea. 

The embryo, while yet in the egg, is endowed with cer- 
tain motions ; and Dujardin discovered that the Teenie 
have then six hooked spinules, or horny falciform teeth, 
disposed symmetrically in pairs. These spinules have no 
relation, as one is at first disposed to conclude, with the 
spinules that arm the interior of the extrusile proboscis, or 
the circumference of the oval aperture ; for they exist in 
the embryos of unarmed Teeniz, as well as in those which 
are so provided; nor are the shape and disposition of the two 
kinds at all analogous. 

The articulations of the body are not tormed until some 
time after the embryo has quitted the envelope of the egg, 
but the first traces of the suckers surrounding the beak are 
sooner recognisable. It is probable that the little worm 
from the tench, described under the name of Gryporhyn- 
chus pusillus by Nordmann, is only the young of one of 
the Cestoidea, perhaps of a Tzenia. 


ORDER III.—_TREMATODA. 


Charactcr.—Body flattened or roundish, soft, furnished with 
suctorial pores. Androgynous. 

Genus Monosroma.—Body soft, roundish, or flattened. The 
sucker anterior and solitary. The Monostome live in the abio- 
men aud intestines, and have been found in the muscles, of verte. 
brated animals. Of the species described in Rudolphi’s Synopsis, 
one is from a mammal, nine from birds, ten from fishes, and three 
from reptiles. 

Genus AsrHistoma.—Body soft, roundish ; an anterior and 
posterior pore or sucker. Of eighteen species, twelve belong to 
birds, three to the mammalia, and three to reptiles. The genus 
has been recently subdivided, or its definition will at least em- 
brace the Holostomum of Nitzsch, the Amphistoma and Diplodiscus 
of Diesing ; and the beautiful Diplostomum of Nordmann, found 
in the eyes of fishes, is nearly related. 

Genus Distoma.—Body soft, flattened, or roundish. Suckers 
solitary, one anterior, the other ventral. A genus better known 
by the name of Fasciola. The species are the parasites of every 
order of vertebrated animals, and are exceedingly numerous, 
nearly 200 having been described. Of these, the most notorious 
is the Fluke (Plate DII. fig. 9), generally believed to be the 
cause of the rot in sheep, by which disease numerous flocks are 
annually destroyed. Another species (Fasciola trachea, Montagu 
in Wern. Mem. i. p. 197, pl. 7, fig. 4) breeds in the wind-pipe 
of poultry, and produces the fatal distemper usually termed the 
apes. ; 
The three preceding genera are the heads of a large fe- 
mily, extremely variable in the degree of organization, but, 
amid this diversity, always marked by having from one to 
three suckers of more or less perfect formation. It is from 


the number, the form, and the position of these organs that 
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iM te ts have anew been made to subdivide the family in- 
ups and genera; for many new and extraordinary 
ave been discovered since the publication of Ru- 
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tary. This genus is the type of a family named Polycotyla by Worms. 
Blainville. It contains many genera, and among them the Tris- ——~,— 


vi 


hosesina 


ul U 


Molp 


aiills of various fish. 


ength of six inches. 


Whotheca; and Miram expresses an opinion the same as 


fem 


» 


s work. Our space forbids us to characterize these 
es, but we may mention the Gregarina of Dufour, liv- 
groups in the alimentary canal of tardigrade insects ; 
jplostomum, which peoples the humours of the eyes 
; the Cercaria of fluviatile mollusca, so remarkable 
anomalous mode of propagation ; and the Diplozoon, 
y animal known which is truly double, having two 
diand two bodies united at their middle, and in organic 
tion, and, unlike the Siamese twin, no monstrous 
diction, but a normal species after its kind.! 
e of the species in the family are without sex, and 
ao be composed of granules lying in a fluid gelatinous 
, held together by a thin skin, which gives the ani- 
rm and consistency. On the contrary, in the greater 
r of the species there is a digestive apparatus, con- 
r of a mouth, an cesopliagus or pharynx, and an in- 
2 forked or sometimes ramified; but there is no anus, 
ascription of this name to the posterior sucker is 
edin error. In several genera we find subservient 
p digestive organs a double system of vessels, one 


g¢, the other (furnished with a reservoir, named by 


elminthologists the cisterna chyli) has a communica- 
ith the exterior by means of a caudal aperture, the 
of some secretion. These more complex species are 
wmaphrodites, some fecundating themselves, while 
copulate after the fashion of the snail. The sexual 
s are often very complicated and much interwoven, 
1ey have distinct orifices. The eggs are diversiform, 
sually laid anterior to the formation of the embryo. 
> are some exceptions, however, and at least one 
When the embryo is 


oses through which the young passes before assuming 


ately developed.” 


ius Tristoma.—Capsala of Bosc.— Body flattened; two 
p suckers in front and a radiated one behind; the mouth 
ng a proboscis? between the former. ‘The species infests 
It is occasionally found at freedom in the 
d has occurred on the British coast. 
us Pentastoma.—Body roundish or flattened ; mouth pro- 
ga little hook, placed between the anterior suckers, of which 
are two on each side, arranged in a lunated manner. Para- 
bf the viscera of the quadrupeds. The best-known species 1s 
in the frontal sinus of the dog and of the horse, growing to 
The sexes are distinct. ‘The name 
atula has been preferred for the genus, of which Diesing has 
shed a monograph, with descriptions of eleven species. Be- 
i the sexes are separate, Cuvier gives it a place among the 
lhtoidea, while Diesing thinks its peculiar structure entitles 
be reckoned the type of a separate order, which he — 
. Recherches sur l' Anatome du Pentastoma Tenioides,in Ann. des 
Vat. n. s. tom. vi. p. 135. (Plate DIL. fig. 5.) - 
ius Potysroma.—Plate DII. fig. 10, 11.—Body roundis 


/ 
i] 


he Syngamus trachealis 


Mamarck, Anim. sans Vert. vol. iii. p. 617, 2Qde edit. 


Df this organ Dr Drummond has given a good description in Mag. 


economy in vol. iii. p. 63-71. 


has been adduced as another example, in which ews = - or 
e; but Siebold afterwards discovered that he had been deceived in this description. 


toma, and others which have often been classified with the Leeches. 
The bulk of the species prefer the exterior of animals, especially 
the gills of fish, to which they adhere by means of the prehensile 
organs or suckers on the hinder part of the body. All of them are 
hermaphrodites. The orifices of the genital organs are in front, 
not far from the mouth. On each side of this there is an oblong 
or round sucker ; in the oesophagus a body resembling a tongue has 
been distinguished ; the ‘alimentary canal is dendritic, without an‘ 
anus, and all the body is permeated with a double vascular thread, 
in which there is obviously a circulation of blood, attended with a 
vibratile motion. Some species are furnished with eyes, or eye-like 
specks; and the surface of the body is variegated with spots, or 
tinctured of a deep colour. 


ORDER IV._ACANTHOCEPHALA. 


Character.— Body roundish, utricular, elastic; proboscis retrac- 
tile, armed with spinules arranged in rows; sexes separate. 

Genus Ecutnoruyncuus.—The only genus of its order, but a 
very numerous one, for not less than 100 species have been discri- 
minated. They are found in the intestines and other viscera of 
vertebrated animals, retaining themselves in their position by 
means of the prickly proboscis,? which is not the organ for taking 
their food, for its extremity is not perforated. ‘The sexual organs 
are very complex. The ovaries are not attached, but float free in 
the cavity of the sac-like body. ‘The ova resemble spicula, and 
appear to be discharged posteriorly through a minute pore.‘ It 
seems that the species undergo a considerable change in figure in 
their progress from the embryo to the adult state; and some lose 
the prickles of their proboscis. 


ORDER V.—NEMATOIDEA. 


Character.—-Body cylindrical, elastic, the intestinal tube termi- 
nated at one end by the mouth, at the other by an anus; sexes 
separate. 

Genus Liornyncnvus.—Body elastic, round ; head evalvular ; 
mouth with a smooth protrusile tube. Of the three species men- 
tioned in Rudolphi, one infests the badger, one the seal, and one 


ppd like an operculum, allowing the embryo to pass out; the conger eel. Diesing has lately characterised several allied 

0 pndjhen it swims about vivaciously in the circumfluent genera. 
efim by means of cilia that cover the body. We know — Genus Orutostoma.—Body round, elastic, attenuated towards 
hat hogithat may be the number and the nature of the meta- each extremity; head with an inferior and superior hp. The 


Fissula of Lamarck. The species are intestinal, and occur in quad- 
rupeds and fishes, occupying the swimming bladder of the latter. 


a th¢ i of the saa The Leroi of the Monostoma It is probably in the neighbourhood of Ophiostoma that we should 
lil, malfile, observed by Siebold, contained all of them a worm place the genus Trrrastoma of E. Forbes, a strange parasite, 
pecuof | peculiar figure, having no correspondency with the “ fixing itself by means of four suckers or mouths to the walls of 
p of figt of the mother, but resembling the cyst of some - nae mo - oe cha 5 — ome gate 
bie, (Case. Analocy induces Nordmann to believe that this the circulation of the fluids.” ar oor oes eee ee elite ee 
witlwow within the a is infact changed into a cyst, from *°ngte-shaped organ existing in peal pericarp 

ienciaee 8 : .. dusans, but its parasitical nature was discovered by Major Playfair 

whiin, under favouring circumstances, the Monostoma is or st Andrews. See Athenaum, Sept. 26, 1840, p. 746. 


Genus Ascaris.—Body round, elastic, attenuated at both ex- 
tremities; head trivalvular; spiculum of the male double. The 
species are numerous, and difficult of discrimination. — The most 
common example of the genus is A. lumbricoides, found in the small 
intestines of man, of the swine, of the ox, horse, and ass. See 
Plate DII. fig. 3. : 

Genus StRonGcytus.—Body round, elastic, attenuated at boih 
ends; mouth circular or angulated ; apex of the tail in the male 
terminated with a purse-like sheath, whence the penis is protruded. 

The S. gigas (Plate DII. fig. 4) may be considered the type of 
the genus. It attains the length sometimes of two or three feet, 
and is as thick then as a man’s little finger; and it makes one shud= 
der to think that this monstrous worm is occasionally the canker- 
ous inhabitant of the kidneys of man, where it lies rolled up, 
battening on their flesh, and producing unspeakable torture. It 
afflicts other animals, as the dog and wolf, and is not confined to 
the kidneys. It is often found of a deep red colour, dependent 
undoubtedly on the blood it has sucked from its victims. Of worms 
excreted with the urine, see cases very interesting to the “ greedy 
hunters after monsters,” in Le Clerc's History, p. 264 et seq. Also 
the Cyclopedia of Practical Medicine, vol. iv. p. 516. 


ns 


ganically blended by its caudal extremity with the 
Lam. Anim. sans Vert. 2de edit. iii. p. 652. 


Nat. Hist. nu. s. ii. p. 520; and some most interesting observations on 
4 See Drummond in loc. cit. p. 523. 
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Genus PuysaLorTERra.—Body round, elastic, attenuated at 


Worms. both extremities ; mouth circular ; tail of the male deflexed, wing- 
“~~ ed on each side, ending in an inferior vesicle; penis protruded 


from a tubercle. The species are few and intestinal. 

Genus SpiropTeRra.—Body round, elastic, attenuated at both 
extremities; mouth circular; penis emerging from between the 
wings of the spirally involute tail. The species are numerous. 
One has been said to occur in the urinary bladder of man. 

Genus Cucutianus.—Body round, elastic, attenuated behind ; 
mouth circular, placed under a striated hood; the male organ a 
double spiculum. The species infest the stomach and intestines 
of various fish. 

Genus Oxyuris.—Body round, elastic, the posterior part of the 
female subulate ; mouth circular; penis sheathed. The species are 
few, and confined to quadrupeds. One is very troublesome to the 
horse; and the worm which perhaps annoys man more than any 
other (Ascaris vermicularis) has lately been removed to this genus. 

Genus TricocepHatus.—Body round, elastic, the anterior 
capillary extremity suddenly succeeded by a thicker portion ; 
mouth circular ; male organ simple and sheathed. ‘ The species 
inhabit the large intestiues, particularly the coecum of the mam- 
matia ; they do not occur in either birds or fisl.”—Bellingham. 
The 7. dispar (Plate DII. fig. 2) is said by Rudolphi to be very 
common in the large intestines of man. “It is about two inches 
in length, only one third of which is taken up by the thick 
part of the animal. This portion has a spiral form in the male, 
which is furnished with a small penis, protruding from near 
the tail. In the female, which is oviparous, the thick portion 
is straighter, and is simply pierced at the extremity. On the con- 
tinent it would seem that this is the worm which is met with the 
most frequently in the human intestines. Indeed some of the 
most distinguished helminthologists state that they scarcely ever 
fail tofind them. ‘he large intestines are their principal seat, but 
more especially the appendix vermiformis of the cecum. ‘Though 
I have re queiiily and carefully sought for this worm, I have only 
once been able to find it. In this instance it was lodged in the 
mucus filling the appendix of an emaciated and cachetic girl, who 
had been much exposed to want and hardship.” Dr Hodgkin’s 
Lectures, &c. vol. i. p. 207. Dr Bellingham’s experience is very 
different ; he finds it very commonly in the Irish. See his Cata- 
logue of the Entozoa indigenous to Ireland, in the Mag. of Nat. 
Hist. n. s. vol. iv. p 343, &c. 

Genus Tricuosoma.—Body round, elastic, very slender, grow- 
ing insensibly larger to the posterior extremity ; mouth a mere 
point ; male organ a simple sheathed thread. Named Capillaria 
by Zeder. The species are found principally in birds, next in the 
mammatia, and very rarely in reptiles and fish. 

Genus Fitaria.—Body round, elastic, linear, elongate ; mouth 
circular; male organ a simple spiculum. ‘he species are nume- 
rous, and infest many avertebrated! as well as vertebrated aniinals. 
They are principally intestinal, but a species has been found in the 
eye of the horse, another in the eye of man, and another in the 
bronchial glands. The most celebrated species (F'. medinensis, or 
Guinea-worm, Plate DIT. fig. |) burrows in the cellular tissue under 
the skin. It was well known to the ancients; and a portion of the his- 
tory of it given by Paulus 2gineta may be quoted: “In India and 
the countries above Egypt, there are bred little dragons, animals 
like worms, in the muscular parts, as the arms, thighs, and legs, and 
in children they are in the sides, and plainly move under the skin. 
But after some time a place nigh the end of the worm suppurates, 
the skin breaks, and the head of’ the little dragon comes out. 
While it is drawn out it causes pains, and especially when it is 
broke. Wherefore some say that a leaden weight should be hung 
to the dragon, that the falling out should not be in heaps, but in 
pieces. Others condemning these, because by the weight of the 
lead the worm is broken, and causes cruel pains, order the part to 
be put in warm water, by the fomentation of which the worm comes 
out, and is drawn out piecemeal by the fingers.” Le Clerc’s Hist. 
of Worms, p. 242. Freind’s Hist. of Physick, vol. i. p. 49, &c. Mr 
Hutcheson gives an account of his having extracted one that mea- 
sured three yards and a halfin length. Good’s Study of Medicine, 
vol. vi. p. 653.2 


The eggs of the Nematoidea, with a very few exceptions, 
are of an oval shape when mature. The changes which 


they undergo in the process of hatching have been minutely In 
described by Siebold, but we can only mention one or i We 
particulars. The covering or shell is colourless and single 
but frequently double. ‘The vitelline mass is whitish ney 
contains, in unripened eggs, a well-marked proligerous 
vesicle with a proligerous spot. When these immature 
eggs have passed into the uterus, remarkable changes begin 
in the yolk, which at this period is a mass of delicate granu- 
lations, set in a uniform manner, and completely filling the 
envelope of the egg. he proligerous vesicle, deeply hid. 
den in the vitelline mass, is obscurely seen, and soon after. 
wards disappears. On its disappearance, the physiologist 
is surprised to observe on the vitelline mass those remark- 
able grooves, the existence of which he had never suspected 
in any invertebrated animal, and least of all in the Entozoa, 
and which had becn seen only in the eggs of the Frogs 
(Bactracians) by Prevost and Dumas, and some other 
observers.? 


The Intestinaux constitute the second class of zoophytes in 
Cuvier’s arrangement.‘ He divides them into two orders, so dif. 
ferent in their organization, that they seem rather to deserve the 
rank of classes. The first order, the Intestinaux cavitaires, have 
an alimentary canal floating in a distinct abdominal cavity, witha 
mouth and an auus; but the body of the constituents of the second 
order, the Int. parenchymateux, contains within its parenchyma 
only ill-defined viscera, having the resemblance mostly of vascular 
ramifications ; and sometimes even these traces of organism are 
imperceptible. We shall here present a brief sketch of Baron Cu. 
vier’s system. 


ORDER I—THE CAVITAIRES, Cuv. 


This nearly corresponds with the order Nematoidea of Rudol- 
phi, embracing also the genus Linguatula or Pentastoma, and the 
Prionoderma, which Rudolphi has placed among his fictitious or 
obscure species. Cuvier believes that at the end of this order we 
ought to classify, asa distinct family, the Lennae of Linneus, or 
Erizoairnes of Lamarck; but it is now proved that these are 
really crustaceans, which, in their infancy, do not differ from the 
new-born Cyclopes, and are equally capable of swimnting about; 
but assuming the character of adhesive parasites, they suffer a 
deformity that increases with their growth, and conceals their 
nobler alliances,> for they never acquire all the members with 
which the more uormal crustaceansare provided. Of all the para- 
doxical creatures which the naturalist meets with in his researches, 
there is none that surpasses or equals these in eccentricity, none 
more at variance with our notions ofanimal conformation, and exhi- 
biting less of that decent proportion between a body and its mem- 
bers, which constitutes what we choose to call symmetry or beauty. 
Of these monsters we shall attempt no description; but the figures 
of a few of them, given in Plate DIL. figs. 13-17, will convey some 
idea of’ their shapes and variety. They are all external parasites, 
living on the skin and on the gills of fish, to which they adhere by 
hooked grasps or claws; and it is presumed that they injure the 
fish by sucking out their blood. Burmeister, who places them 
among the Siphonostomous Crustacea of Latreille, gives the fol- 
lowing synopsis of their genera. 


I. Family Penevurna. 


BODY WITIOUT TENTACULA OR ARTICULATED MEMBERS. 


* Body more or less twisted in an angular manner, unequally 
thick, and furnished anteriorly with bifurcated arms. 

+ Three long corneous arms placed around the mouth ; 
the two anterior, or all the three, forked: the ovife- 
rous sac resembling a spirally twisted cord. Ler- 
NA, Oken. 

++ Four soft and fleshy appendages placed around the 
mouth ; the anterior forked; oviferous sac cylindri- 
cal. LERNEOCERA, Blainv. 


Sean ee ee a a  - - 


1 On the Entozoa of insects consult Léon Dufour, in Ann. des Sc. Nat. n. s. tom. vii. Joh Bb 
3 Its exterior figure might induce us to place after Filaria the genus Tricwina of Owen, found in myriads in the voluntary muscles of man, 


but its simplicity of structure scarcely raises it from among the Infusoria, more especially from above the eels of vinegar and paste. On 
this interesting worm, see the elaborate essay of Owen in Z’rans. of the Zoological Society, vol. i. p. 315; and in Cyelop. of Anat. and Physiology, 
il, p. 114; Hodgkin’s Lectures, vol. i. p. 211; and several essays in recent volumes of the Lancet and Medical Gazette. 
® See Burdach’s T'raité de Physiologie, vol. iii. p. 59-64. * Régne Animal, iii. p. 245-274. 
* The males however retain their freedom and powers of locomotion at all ages. See Cuvier, Reg. Anim. iii. p. 255, note 2; and Burdach’s 
Traité de Physiologie, tom. iii. p. 130. 5 


AZAGOPHY TES. 


_* Body straight and of equal thickness; four pairs of cutaneous 
prominences toward the anterior part, which is prolonged into 
the form of a neck. 


959. 


ee in the flesh of the sea-polypus (Octopus), is four or five inch- Echinoder- 
es long, and has 104 suckers ; another of smaller size, ard with mata. 
seventy suckers, is the parasite of the Argonauta. The AsPiDo-*=—~,-—— 


+ Without arms; nor is the tail penniform. Pennicu- 
La, Nordm. : 


++ With arms, and a penniform tail. PENELLA, Oken. 


Il. Family Lernzopa. 


BODY WIT TWO TINCERS, OR PRENENSILE APFENDAGES, SITUATED 
BEIIND THE PROBOSCIS, AND WITHOUT SWIMMING FEET, WHICIY ARE 
SOMETIMES REPRESENTED BY SIMPLE CUTANEOUS PROLONGATIONS. 


* Prehensile apparatus simple, situated at the point of union 
between the trunk and the neck. ANcHORELLA, Nordm. 
¥* Prehensile apparatus elongated, composed of appendages which 
have the shape of arms, and which are united together near 
their extremity. 
+ Cephalothorax prolonged into a neck. 

§ Pincers with hooklets placed on the lower part of 
the neck, between the arms. ‘TRACHELIASTE, 
Nordm. LERNANTOMA, Blainv. 

Pincers with hooklets placed at the upper part of 
the neck, almost behind the head. Brancui- 
ELLA, Nordm. 

++ Cephalothorax short, rounded or heart-shaped; pincers, 
with hocklets, placed immediately in front of the 
arms. 
§ Arms very long and thin: the abdomen elongated, 
and not jointed. Lerneoropa, Blainv. ' 
§§ Arms very long and thin: the abdomen circular 
and jointed. ACcHTHERE, Mordm. 
§§§ Arms short and thick : abdomen not jointed, and 
yerrucose. BasanisTE, Nordm. 

## No prehensile organs in the shape of arms. 

+ Tentacula of two or three joints not formed of articu- 
lated feet, armed with hooklets; a pair of jaws and 
two palpi. CnonDrocanTnus, Cv. 

Tentacula with six joints; an eye on the top of the 

' jointed pincers behind the 


head; three pairs of 
mouth, which is conical. LERNANTHROPE, Blaino. 


After this family 
genera of marine wornis, 


38 
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there follow, in the system of Cuvier, sonie 
which are not parasitical, and are un- 
doubtedly members of the family Planarie. ‘Che NemERTEs had 
been previously characterized by Sowerby, and by him named 
Iinxus. It is remarkable for the extraordinary length to which 
it grows. We have been informed that specimens of thirty feet 
long have been seen, and have had some in our possession which, 
when extended, could not be less than fifteen or twenty. It is 
tobe found under stones, coiled upin an intricate mass of a purplish- 
brown or claret colour, smooth and glossy, of nearly uniform cali- 
bre throughout, and free of wrinkles or joints. The head is dis- 
tinct enough; and underneath it there is a long slit, which is the 
mouth. ‘The intestine runs the entire length of the body; and, 
what is very curious, we have a specimen which has swallowed a 
periwinkle, the shell forming a knob near the middle of the body, 
reminding us of the appearance of a gorged snake. After the Ne- 
mertes, says Cuvier, we ought probably to place the Tusuta- 
m of Renieri, which are equally large and very much elongated, 
but which have a small mouth pierced under the anterior extre- 
mity ; and the Opmiocernaces of Quoy and Gaimard, distinguish- 
el by having the apex ofthe snout cleft ; and the CEREBRATULES 
of Renieri, which differ from these merely in the comparative 
shortness of the body. 


ORDER IL.—THE PARENCHYMATED®, Czv. 


This order is divided into four families. The first is co-equal 
with the Acamnocephala of Rudolphi; the second enibraces the 
Trematoda of the same author, with some additions. One of the 
most extraordinary is the HECTOCOTYLES of Cuvier, along worm, 
compressed and enlarged at thie anterior extreniity, upon which is 
the mouth, whose inferior surface is garnished with numerous 
suckers, arranged in pairs ; and at the posterior extremity there is 

sac, filled with folds of the oviduct. One species, which hides 


I The best history of the Planariz is 
species of Planarie. ; 
is quoted, we presume it to be much less known than 1 

2 They constitute the class TurBeLLARIA of Ehrenberg; 
vol. iii. p. 609. . ; 

3 See a description of some British species by 

5 From ixives, a hedyehog, and Sigua, the skin. 


entitled Observations on some interesting 


By John Graham Dalyell, Esq. Edinb. 1814, 8vo. 
t deserves to be. . ‘a f 
and a synopsis of his arrangement is given 1 


Dr Johnston in the Magazine of Zoology and Botany, vol. i. p. 529. 
Synonymies: Echinoderma 


GasTER of Baer is a minute parasite of the mussel, distinguished 
by having under the belly a lamina, hollowed with four rows of lit- 
tle pits. In this family also Cuvier arranged a multitude of animals 
which were formerly comprised in the genus PLanarra of Miil- 
ler.’ They are little worm or leech-like animals, with a soft, com- 
pressed, or foliaceous body, found both in the sea and in fresh 
waters. There is no abdominal cavity. The mouth, placed in 
the belly near its middle, is furnished, in many, witli a protrusile 
proboscis, which leads into an intestine ofa dendritic character, and 
whose ramifications permeate the whole body. A vascular net- 
work occupies the sides; and there is, posterior to the oral aper- 
ture, a double system of generative organs. ‘he species are an- 
drogynous like the snails, and oviparous. he head is ornamented 
in most with black specks, which are probably eyes. They are 
voracious creatures, feeding on animal matter; but, above all, 
they are remarkable for the facility with which they reproduce 
any part of the body that may have been lost by accident, or cut 
away by the curiousexperimenter. In this wonderful power they 
equal the Hydra. ‘he species and races are extremely numerous, 
and admit of much complicated classification.2 Dugés distin- 
guishes them into the typical Planarie, with a ventral aperture ; 
the Prostome, which have one orifice at the anterior, and another 
at the posterior extremity ; and the Derostomes, in which the oral 
aperture is beneath, but placed considerably forwards.3 

The third family of the intestinal Parenchymateux is named 
the Tayio1pEs. It conjoins the orders Cestoidea and Cystica of 
Rudolphi. ‘The fourth family is the Cestoipes, and embraces 
only the genus Ligula of Bloch, parasitical worms found in the in- 
testines of some birds, and of various fresh-water fish. They 
appear the simplest of all the Entozoa. The body is like a long 
ribbon, obtuse in front, marked with a longitudinal stria, and 
finely scored crosswise. ‘here is apparently no external organ ; 
and in the interior we see nothing but the ova scattered in the 
parenchyma. The species which infests the bream grows to five 
feet in length ; and Cuvier says that the worms are considered in 
some parts of Italy an agreeable food. 

In the bowels of some seals, and birds which live upon fish, 
there are found certain worms very like the Ligue, but in which 
genital organs have been developed, and even a head similar to 
that of the Bothryocephalus or tape-worm. Judolphi hazards the 
conjecture that these worms of birds are identical with the Li- 
gule of the fish, which have acquired their fuller organization by 
passing from the intestines of the cold-blooded animal into those 
of a warm-blooded one. ‘There are some facts in the history of 
other tape-worms which give a colour to this conjecture ; and we 
may just call attention to its bearing upon the question of their 
equivocal generation.‘ ; 


Il —ECHINODERMATA? 


The Echinodermata have been defined to be radiated 
animals, with a coriaceous or crustaceous skin, commonly 
tuberculated, or even spiny, and perforated with holes ar- 
ranged in regular series, whence issue contractile tentacular 
suckers. The rnouth is either inferior or lateral, and mostly 
armed with certain osseous pieccs that form a circle of teeth 
within the lip; the stomach is a loose bag, with distinct 
parietes, and with an intestine or coccal appendages ; the 
respiratory apparatus is vascular; and the species are ovi- 
parous. ‘his definition however must not be too nicely 
examined, otherwise several animals, which offer but a 
feeble and partial adumbration of its characters, might be 
excluded from a class to which they properly belong. The 
stellated disposition of the organs is generally so remark- 
able, that fancy will dream the Echinodermata to be the 
children of night, which have drawn their figures from the 
stars that presided over their birth; but there are among 


a. ee ee 


Phenomena in Animal Physiology, exhibited by several 
Judging from the infrequency with which this interesting volume 
t=) 


n Lam. Anim. sans Vert. Qde edit. 


4 Entoz. Syn. p- 596. 
Les Echinodermes 5 Cirrhodermaires 5 Crustaceaof Blumenbach. 
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ZOOPAaYTES. 


Echinoder- them some vermiform families which have resisted the 


mata. 


planetary influence, excepting only in certain parts around 
the mouth. Their next most general character is derived 
from the tentacular tubes which the animals push out from 
pores drilled in rows between the vertical segments of the 
thick integument of the body, and withdraw again in part 
at pleasure: but the character becomes abnormal in some 
Holothuride, which have these suckers pullulating irregu- 
larly from the surface ; and it fails us altogether in Sipunculus 
and its allies. The organs in question much resemble the 
tentacula of the snail, but they are really very dissimilar 
both in the use and mechanism of their movements: they 
may be compared to the glass of a thermometer, for they 
are closed tubes, with a vesicular bulb placed within the 
body, and they are protruded by forcing the fluid, with 
which the bulb is filled, up the cylindrical portion. It is 
not through them, as Lamarck imagined, that the circum- 
fluent water gains access within the body, although it is 
very true that almost all the Echinodermata contain a large 
but variable quantity of it, partly flowing through a special 
apparatus, and partly effused, if we may so speak, into the 
visceral cavity, bathing the surface of every viscus which 
may be said to float in it; and since the quantity of this 
water can be increased or lessened at pleasure, so we find 
that the contour of all the flexible species is liable to alter- 
ation of figure, aceording to circumstances. When 
Batt’ning in ease, and slumb’ring life away, 

the skin is rotund and swollen, and the organs are distended 
and displayed; but if alarmed or removed from their sites, 
the fluid escapes from them, and collapsion and retraction 
follows. Other purposes which this water must serve, are 
its aid in rendering the crude nutritive fluids of digestion 
fit for assimilation, and its purifying influence over the 
blood; for we learn from Delle Chiaje, that in all the 
Echinodermata there is a blood of a yellowish or orange 
colour, composed of a large proportion of lymph, and a 
certain number of globules endowed with a self-rotatory 
motion.! In what course this blood circulates, has not been 
determined. Tiedemann, who may be regarded as our best 
authority on such a point, says that it “ moves in a circle, 
but which is confined to the alimentary sac and ovaria alone. 
In the Asterias, numerous thin-coated veins, coming from 
the stomach, the ccecal appendages, and ovaries, unite into 
a single trunk. This produces a dilatation analogous to a 
heart, and then ramifies like an artery. In sea-hedgehogs 
are found, on both sides of the circumvolutions of the intes- 
tinal canal, two vascular trunks, the external of which seems 
to be a vein, and the internal an artery. These two trunks 
communicate by a dilatation similar to a heart, or by their 
minutest ramifications. The intestinal canal of Holothuria 
likewise exhibits an arterial and venous trunk, connected 
with each other by their smallest ramifications, as well as 
by a large vascular net-work spread over one branch of the 
respiratory organ.”? Delle Chiaje’s description of the same 
system differs considerably ;? and it is difficult to define the 
limits between it and the system of vessels for conveying 
currents of water through the body. Blainville, of distin- 
guished excellence as a comparative anatomist, felt this dif- 
ficulty. He has concluded that there is no real circulation, 
and that the sanguineous system of the Asterias, and per- 
haps even of the Echinides, is nothing else than a system 
of ramose aqueducts, like the trachez of insects; and in- 
deed it appears certain that these vessels communicate with 
the exterior by orifices more or less conspicuous. But, he 


er 
' Blainville’s Man. d’ Actinologie, p. 65. 


* The differences are fully pointed out by Dr Sharpey in his excellent article “ Echinodermata,” in the Cyclop. of Anat. and Physiology, ii. p.41. 


4 Man. d’ Actinologie, p. 86. 
& Comp. Physiology, trans. vol. i. p. 161. 


7 Cyclop. of Anat. and Phys. art. “ Cilia,” i. p. 615. 


Dr Sharpey doubts their being rutritious vessels, as is here asserted, for their liquid is not san- 
gu neous, or even a secretion, “ but agrees almost entirely in composition with sea-water.” 


adds, it is difficult to say as much of the vessels which we Echin 
find in the Holothuridz, for no anatomist has suspected 
their direct communication either with the arbuscular ten. 
tacula, or with the real aquiferous vessels, or with the desj. 
droidal branchiz ; so that in these animals there may be an 
oscillatory movement of the blood in its special system, but 
certainly no circulation of it, returning and going to and 
from a font of pulsion.4 

The aquiferous system alluded to must not be confounded 
with the aquiferous cutaneous tubes that jut out from be. 
tween the tubercles on the dorsal surface of the star-fishes, 
but is an internal ramose set of vessels for leading water 
from the general cavity of the viscera, more especially into 
the locomotive organs of the animal, and its buccal tenta- 
cula. “It is composed of vessels,” says Tiedemann, “ which 
commence from a canal placed around the mouth, and 
spread in rays over the internal surface of the skin, as in 
Holothuria, or proceed to the chalky covering, as in gea- 
hedgehogs and asterias. These vessels open in the hollow 
tentacula,® and their vesicular dilatations. They contain 
a limpid fluid, which is shed over the tentacula during the 
animal’s motions, and causes their increase or shrinking, 
When the animal draws in his tentacula, the contraction 
of their muscular coats forces the liquid again into the yes- 
sels. The fluid contained in this vascular system is not 
therefore agitated by a circular movement, but only flows 
outwards from within, and vice versa. ‘This liquid, which 
is probably derived from the blood, seems at the same time 
to serve for the nutrition of the skin, of the chalky cover- 
ing, and the locomotive organs.”6 

With this system, that of respiration is most intimately 
associated ; nor indeed are there any separated branchia, 
either in the star-fish or sea-eggs, whose fluids are aerated 
by a flow of pure water over their surfaces, and around and 
within their viscera, driven over them in currents deter- 
mined by the regulated action of vibratile cilia, which clothe 
them almost everywhere, as the researches of Dr Sharpey 
have more especially proved.7_ In the Holothurida, anato- 
mists have generally considered as pulmonic certain organs 
which lie between the long curves of the intestine, and 
closely connected with it. They are very much branched 
in a dendroidal fashion in some species, their branches re- 
uniting successively backwards, until they form at last two 
trunks, or one only, that opens with the intestine into the 
cloacum ; but it seems to shew how readily their presumed 
function can be transferred to the general cavities, when 
we find other species of the family in which these organs 
are slightly sketched, and some in which their existence is 
not to be demonstrated. 

With Lamarck, we shall further pursue the history of 
this class under its three sections or orders, which are 
named and defined as follows. 

I. Fistutipes. Body elongate, cylindraceous; the skin 
leathery, soft, and irritable; intestine with an oral 
and anal orifice, the former encircled with retractile 
tentacula. 

Il. Ecuinipes. Body more or less rotund or angular, 
covered with a shell of immoveable testaceous pieces 
without projecting arins; anus distinct from the 
mouth. 

III. STELLERIDEs. Body depressed, circular or angulated, 
and divided into arms or rays; the skin creto-coria- 
ceous, tubercular; intestine in some families only, 
with an orifice distinct from the mouth. 


2 Treat. on Comp. Physiology, trans. i. p. 160. 


® The feet or suckers are here meant. 


Cyclop. of Anat, and Phys, ii. p. 41. 


ZO0PHY'FE S. 


ORDER IL.—FISTULIDES,'! Lamarck. 
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being thicker in texture and a little wider, may be consi- Echinoder- 
dered the proper stomach, for the remainder is of a cylin-_ ™ata. 


The radiant character of the class is faintly impressed drical form and nearly equal calibre throughout. It is tied —— 


upon this family, being marked with decision only in those 
parts which encircle the mouth. The form of the body is 
in gencral that of an elongated cylinder or pentagon, rather 
unseemly, and invested with a thick coriaceous tunic, which 
is sometimes scaly, like the skin of a fish, more frequently 
of a uniform earthy colour, or white painted with bright 
red or orange spots. If placed in a vessel of sea-water, we 
soon observe, issuing from perforations in the skin, a num- 
ber of papillary tubes, which the animal has the power of 
extending at will. These are scattered over the body, or 
more usually arranged in rows, limited sometimes in ex- 
tent, at other times running uninterruptedly from one extre- 
mity to the other. The creature gives perhaps little other 
evidence of life than what we infer from the protrusion of 
these organs, and from continual changes in the figure of 
its body. A species of Holothuria, which we watched for 
somc time, was as changeable in this particular as its native 
ocean. From a long vermiform cylinder, it would become 
gradually shortened, and swollen in the centre; then it 
would relax itself, and again become cylindrical; next one 
part would be blown out, and another drawn in, with a 
decp stricture, as if a thread had been tied round; or the 
contraction would begin ncar the head, which is then made 
very narrow, and would spread backwards, the anterior por- 
tion recovering its original diameter as the wave of constric- 
tion passcd away ; and sometimes the contraction will spread 
in the opposite direction. ‘This mutability in form is de- 
pendent on the action of the muscles which enter into the 
composition of the skin, and which are of two kinds: one 
set forms a series of transverse parallel fibres, lining its inner 
surface completely with an even muscular coat, while the 
other set is collected into five or ten strong cord-like ten- 
dinous bands, which stretch from the oral to the anal aper- 
ture, usually in pairs, but where five only, they are at equal 
distances. 

In this state, it is not always easy to say which is the 
anterior and which the posterior extremity, for the tenta- 
cula and foreskin containing the oral apparatus are retrac- 
tile, and then wholly concealed. When displayed, the ten- 
tacula form a circle, in which all the beauty of the creature 
centres. ‘They are all alike in some species ; in others two 
of them are smaller and less divided than the rest, which 
for the most part are sufficiently branched to be called 
plumose or arborescent. Whether their functions are the 
same, has hot been questioned; but we may observe, that 
the less arc often alternately pushed out and in when the 
larger are kept steadily extended. Thcy fringe, and are 
the continuation of a ligamentous neck ; and in their middle 
we tind the mouth, a round aperture, often limited by an 
interior ring of bony picces, bound together by a strong 
muscular ligament, and giving insertion to one half of 
the longitudinal muscles. The pieces of the ring are ten 
in number, a large one placed in regular alternation with a 
smaller, all of them of a fibro-crctaceous consistence, so 
that, acted upon by the muscles attached to them, they 
must prove bruising instruments of considerable power.” 
Exterior to, and betwecn them, there is a circle of five or 
more vesicular glands of a linear oblong shape and fleshy 
nature, the use of which is undetermined ; for while Bo- 
hadsch and Cuvier regard them in the light of salivary 
glands, Blainville is tempted to refer them rather to the 
aquiferous system. Thc intestine is very long. The superior 
portion, or that immediately under the osseous Ting, from 


1 Synonymes: Fistulida; Fistulidans ; 

2 “Quaeque lanterne in Echinis quasi analoga est, 
Disc. Zool. p. 156. 

3 De Anim. Marin. p. 86. 
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4 Hist. Nat. des Vers, ii. p. 150. 


Holothurida ; Holothuridea ; : 
nisi quod amplior sit, et 


to the side by a vascular mesentery; and after making a 
large bend upon itself within the belly, terminates in a 
cloacum or passage common to it and the respiratory ap- 
paratus, and which leads outwards by an aperture opposite 
the mouth. The only chylopoetic organ attached to the 
intestine, the salivary glands excepted, is what is presumed 
to bea liver, under the guise of some penicillate structures, 
which occupy the space formed by the sinous bend just 
mentioned. From this structure, and from the great length 
of the alimentary canal, we may infer with probability that 
the food of the Fistulides is of sparingly nutritious quality, 
while their organization otherwise fits them to be little 
better than the recipients of that chance fare which cur- 
rents or accident may bring almost within contact. Bo- 
hadsch found the intestine of a large Holothuria, of which 
he has written an excellent description, filled with sea-sand 
and the fragments of corallines and fuci;* and from mat- 
ter like this, and the water gulped with it, the necessary 
nourishment is extracted during its long and lingering 
course. 

The ovaries consist of a bundle of filaments attached to 
a determinate spot on the side near the middle of the vis- 
ccral cavity, and notwithstanding their numbers, they have 
only a single exterior orifice placed in the median linc near 
the head, which it is often difficult to discover from its mi- 
nutencss. Each ovary contains many ova, of a roundish 
figure, and apparently immotive, being unclothed with the 
cilia which move about the eggs of polypes. At the period 
of their maturation, there occurs a simultaneous develop- 
ment of certain very extensible filaments, which originate 
from near the anus, and are supposed by some anatomists 
to be the male organs. How and under what form the 
ova escape, is not known. ‘They are occasionally retained 
in the abdomen and developed there, which has given rise 
to a belief in their viviparous generation. Thus Bosc af- 
firms, on the evidence of personal observation, that the 
common species of Holothuria are viviparous ;* and the 
same assertion had been made long before by Otho Fabri- 
cius in regard to his H. pentactes.* But the most singular 
notion has been broached, that these animals do, at their 
full time, evacuate the entire mass of pregnant ovaries, with 
the other viscera, through the month or anus ; do, in fact, vo- 
luntarily, and from a law of their nature, eviscerate them- 
selves.° The fact on which this seemingly absurd conjec- 
ture is based is most singular, perhaps unexampled in any 
other animals. When a Holothuria is placed in a basin of 
sea-water, it has been seen to emit jets of water from the 
posterior aperture at regular intervals, the jets succecding 
each other at not more than about a minute’s interval. 
This water is undoubtedly what has been rendered inju- 
rious by its stay and use in respiration, mixed probably with 
a considerable proportion from the intestine. But when 
the water in the basin has become impure, these jets be- 
come also less regular ; and after evidence of uneasiness, 
and some unusual motions, the worm will at length vomit 
up its tentacula, its oral apparatus, its intestine entire and 
with its appendages, and a large cluster, if not the whole, 
of the ovaries. And after this complete embowelling, tlie 
animal lives for at Icast six or seven hours 5 for the empty 
skin shews, by its motions, that nearly all its irritability re- 
mains, and even its power of locomotion is not lost.“ De- 
nique, quod magis mirum est, omnia Hydre individua, 
postquam intestina sua dejecere, septem et ultra horas su- 


Wolothurina; Holothuries. _ ab 
denies deficiant, quibus ea in Echinis armata reperitur.” Pallas, 
6 Bohadsch de Anim. Mar. p. 88. 


5 Faun. Groenlandica, p. 353. : 
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dentia.” Sir John G. Dalyell has even proved, by actual 
experiment, that if this poor embowelled worm is sup- 
plied with fresh sea-water at proper intervals, it will live 
to replace all its viscera with new growths, reproduce new 
tentacula, new teeth, a new stomach and intestine, and all 
its complicated aquiferous system, so as to be in every re- 
spect as it was previous to its wondcrful evomition. It is 
by such miracles that we are brought to exclaim with 
Pliny, ‘ mihi contuenti sese persuasit rerum natura, nihil 
incredibile existimare de ea.” 

The Fistulides are natives of every sea. Blainville be- 
lieves them to be more numerous on the coasts of cold or 
temperate countries, than under or within the tropics ; but 
the data for such an opinion are unsatisfactory.2 They 
abound in the Mediterranean, and are scattered over the 
German Ocean. The more remarkable species live at con- 
siderable depths, and come rarely under the notice of the 
zoologist ; but some are littoral, lurking among sea-weed 
and in the crevices of rocks, while others burrow in the 
sand. ‘They appear to be gregarious, and are evidently 
by their organization very limited in their powers of loco- 
motion. When they reluctantly remove from their sites, it 
is by the aid of their tentacular suckers; thrusting these 
forward to the utmost, they fix them to the ground, and 
drag the body on at a pace slower than the shadow on the 
dial. By the same organs they retain themselves in their 
natural positions, and effect a safe anchorage when the sea 
is agitated to the bottom. Otho Fabricius says of Holo- 
thuria pentactes, that it can swim,? a sort of exercise which 
the structure of the creature would not lead us to predi- 
cate; but the fact appears to be confirmed by Bosc, who 
tells us that the Holothurize swim slowly, as much by a kind 
of vermicular motion as by that of their tentacula, and the 
faculty which they possess of inflating the body at will. 

We learn from Delle Chiaje, that some of the Holothurize 
are eaten by the poor inhabitants of the rich shores of 
Naples; and the Sipunculus edulis (Lumbricus edulis, 
Pallas) serves as food for the Chinese who inhabit Java, 
and who search for it in the sand, with little bamboo sticks 
prepared for the purpose.6 Their appearance is to us 
loathly, and they breathe no Sabaean odour; yet the ce- 
lebrity of the Z’repang, a species of Holothuria,® must res- 
cue the family from contempt in the eye of every liberal 
epicure, who, rising above national prejudices, allows his 
Chinese brothers to extol unchecked their treasures of the 
stormy seas. “ This animal,” says Professor Jameson, “ is 
used very extensively by the Chinese for culinary purposes. 
They make of it a very rich and palatable soup, and dress 
it in different kinds of stews. There are various modes of 
curing it. It is first gutted and the water pressed out of 
it, and then laid in dry lime, called by the natives chunam ; 
afterwards, according to the circumstances of the fishing 
station, dried in the sun, or on stages by means of fires of 
wood under them. It is a most important article of com- 
merce, and is the most considerable article of the exports 
of the Indian islands to China, unless perhaps pepper. 
There are fisheries, as they are called, of trepang, in every 
country of the Indian Archipelago, from Sumatra to New 
Guinea. It has also within these last few years been dis- 
covered abundantly on the coasts of Ceylon and the Isle of 
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* Bohadsch ut supra cit. p. 86. Also Edin. New Phil. Journ. viii. p- 47. 
* “ Alias etiam in libero mari trans littora natare conspicitur, tentacula sua extendendo et complectendo.” Faun. Croenl. p. 353. 


+ Hist. Nat. des Vers, ii, p. 148. 


6 ‘The species does not seem to have been ascertained. Mir Collier and Professor Jameson refer it to Holothuria tubulosa : Professor Grant 
says that it is the H. ananas (Outl. of Comp. Anat. p. 332) ; while Lesson calls it Hl. edulis, which is the type of a new genus named Trepang. 
From Collier’s figure, it appears to be apodous, and also destitute of tentacula, so as much to resemble an Ascidia (See Edin, New Phil. 
Journ. vill. p. 47, pl. 1, fig. 1); but his description corrects these iconographical defects. 

9 Miscell. Zoolog. p. 72. 
10 Anim. sans Vertébres, ii. p. 528. 


Edin, New Phil. Journ. viii. pp. 50-2. 
8 Syst. Nut. edit. 12, p. 1072. 


France, and is no doubt general throughout those seas, It Echj 


has, as we are informed, already been sent from thence to 
China, where it finds a ready market, althongh, from its be. 
ing unskilfully prepared, it is classed with the lowest qua. 
lities of the archipelago. When the Chinese can be em. 
ployed in fishing and preparing it, there is little doubt that 
it will form an important article in the commerce of those 
countries with China, as it can be got in any quantities,” 
After some farther details relative to the mode of fishin 
and curing it, the professor adds, “ the whole quantity sent 
to China from Macassar, and other parts of India, may be 
estimated at 14,000 piculs. Taking this quantity at the 
low average of forty dollars a picul, and valuing the dollar 
at 4s. 3d., its entire value, in a commercial view, is 
L.119,000. Notwithstanding this enormous export to 
China, we do not understand that its value in the market 
has ever been materially affected by the quantity imported ; 
an evident proof that the demand of the market still ex. 
ceeds the supply. When we reflect that the opium, pep- 
per, birds’ nests, sharks’ fins, trepang, and various other ar- 
ticles, the products of the countries under our control, which 
are fully as indispensable to the Chincse as the teas of China 
are to Europe, the fear so much entertained of the Chinese 
interdicting our trade with that empire is quite preposte- 
rous. In short, these few articles of luxury give us the 
command of the Chinese tea market. The celestial em- 
pire cannot exist without its trepang and birds’ nests.”7 


The systematic arrangement of the order has kept increasing in 
complexity with the discovery of new species, and their minuter 
examination. Linnzeus found two genera sufficient in his time, 
viz. ‘‘ SrpuncuLUs—corpus teres, rostro cylindrico angustato ;” 
and ‘“‘ HoLorHur1a—corpus ore antico, tentaculis carnosis antice 
cinctum.”° Pallas referred the latter to Actinia, of which they 
formed a section, distinguished by having two apertures to the 
alimentary canal; for it was the opinion of this great naturalist, 
that differences of structure, which, in higher grades of animals, 
were justly reckoned to be of generic value, were in worms to 
be deemed not more than specific. The family, nearly as we 
view it, was first defined by Lamarck, who made it embrace five 
genera, that stood in three separate sections, thus: 


* 1. Actinia: 
* * 2. Holothuria ; 
* * * 4. Priapulus ; 


3. Fistularia : 
5. Sipunculus.” 


In the Régne Animal, the Echinodermata form two orders, 
the pedaneous and the apodous. The Holothuries are one of 
the families of the first, while the species which Lamarck would 
have referred to his third section constitute the entire second 
order. Cuvier throws the Holothuries into unnamed groups, 
from peculiarities in the distribution of the tentacalar suckers; 
and his apodous genera are Molpadia, Minyas, Priapulus, Litho- 
dermes, Siponculus, Bonellia, and Thalassema." ‘I'he latter is now 
generally allowed to belong of right to the class Vermes. 

Latreille’s arrangement is little other than the reduction of 
Cuvier’s to named divisions, as will appear from the following out- 
line of it. 

Crass—HOLOTHURIDA. 
Order I.—Apopa. 
Fam. 1. Lombriciformia. Mouth unarmed. Genera—Bonellia, 
Siponculus, Miniada. 


2. Veretriformia. Mouth armed with osseous pieces.—Pria- 
pulus, Molpadia. 


2 Man. d Actinologie, p. 189. 


5 Griffith’s Cuvier, Moll. and Rad. p. 455, pl. 12, fig. 3. 


MH Regne Anim. iii. p. 238 and p. 241 
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1 oi Order II.—PotyPopa. i 
iil es, = oa suckers in three TOWS....cese0000e9 STICHOPUS, Brandt. Echinoder- 
, Fam. . Vagipedes. Feet scattered over the whole body. Genera e suckers in five rows........--..-10. DipLoPERIDER18, Brandi. mata. 

; —Holothuria, Actinopoda, Fistularia. ed 


2. Inferipedes. Feet ventral only.—Phantapus, Phalloide.! 


Blainville’s method of classifying the proper or pedaneous Ho- 


E. H: CUCUMIFORMES. 


Body but little elongated, more or less fusiform, pentagonal, 
with the tentacular fect forming five ambulacra, one along each 


i Jothuridee is exhibited in this neat synoptical table : angle. 
The feet small or obsolete........++++ 1]. Lio 
| 7 Veee with ners Liltdernecatiiccs.ccseses+- Cuvieria. The feet very obvious, ‘ag ct 
subprismatic, with inferior suckers..... Holothuria and tentacula pi 
) ( cdleaogne : pinnate.......+ 12, CLhapopactytLus, Brandt. 
Ba Body 4 fusiform, with scattered suckers...........0e.e0. Dhyone. and tentacula pinnatifid....... 13. DacTyLota, Boat. 


l vermiform, with pinnate tentacula..............Fistularia. 
subpentagonal, with suckers in ambulacra...Cucumaria.® 


But the host of species discovered within these few years, dur- 
ing the voyages undertaken for the promotion of the natural 
sciences, has proved the inadequacy of these systems; and al- 
though the researches of Joeger and Brandt, with ample mate- 
rials at their disposal, have brouglit into operation characters of a 
higher value on which to found a better arrangement, that good 


The species in this section connect the family with the Echinides. 


F. H: SIPONCULIFORMES. 


Body more or less suddenly narrowed behind, the pentagonal 
figure indistinct, without ambulacra, and perhaps without tenta- 
cular feet: tentacula simple, short, and cylindrical, as in Actinia. 


Embraces only the genus.......ssceeseeeeee 14, Monpania, Cuvier. 
Still more recently the order has been reviewed by Agassiz, and 


4 work has not yet been satisfactorily accomplished. ‘The charac- because of the influence which his views will probably have with 
Fi ters on which the naturalists mentioned have proposed to proceed, naturalists, we deem it necessary to give the names of his genera, 
é are derived from the absence or presence of the tentacular suck- to which we shalt add their synonymes, and the number of species 
| ers, their homologous structure or dissimilarity, the existence he enumerates as belonging to each. Agassiz rejects from the 
, or not of the aquiferous branchial apparatus, the pattern after order all echinoderms which are not strictly referable to the Lin- 
i which the suckers are disposed, the floating character or adhesion neean genus Holothuria, a genus of family rank, and divisible 
of the respiratory organ, and, lastly, the variations in the ten- into,? 
A tacula which guard the mouth. Guided by these characters, Species. | Species. 
‘4 whose importance is in the order stated, Brandt has worked out a 1. Synapra, Esch. = Fistu- 6. MULLERIA, J@gs..eeeee 2 
g genealogy of the family, perplexing from its numerous subdivi- _laria, Bl. = Tiedeman- 7. Bowanscenia, Jag... 5 
a sions; but it is confessedly the basis of that lately offered tous by nia, Leuck.......- iseeeaeesds .. 8 | 8 Cuvrenta, Peron........ 2 
Blainville, and which we now analyse ; for, however dry and bar- 2. CurropoTa, Esch ..+ 0090 4 | 9. Psoius, Oken, ....++00- 3 
oi yen such tables may seem to be, it is really from their careful 3. TnYONE, Oken. = Mulle- 10. Pewtacta, Goldf. = 
study that the student obtains his clearest view of tlhe forms and —Tia, Fleming.....-++--+-+- ace Cucumaria, Cuv.......0 9 
pe general structure of the species.“ The use of synoptical tables 4. TREPANG, Jag. -+-e-e-0- ++ 2 11. Minyas, Cuv....... vecvee 1 
ny in every branch of science,” says Mr Duncan, “ is obvious. They 5. HoLornuria, Lin.=Fis- | — 
afford great aid to memory ; but also, on frequent review, they tularia, Lam. ..csecceeees eee 23 | 6° 


suggest continually to the inquiring mind new traces of undisco- 
vered relations.”3 Blainville’s new method of distributing the 
species, then, is as follows :* 


A. H: VERMIFORMES. 


Body elongate, soft, vermiform ; the feet small or none. 


No suckers ; tentacula pinnate..........01- Synapta, J’schscholtz. 
Nosuckers; tentacula pinnatifid.........2. CHIRODOTA, Eschscholtz. 
Suckers small, in five bands.........---+-3+ ONcINOLABES, Brandt. 


These species are closely connected with the apodous Entomo- 
zon by the Siponculus, the Priapulus, and perhaps even the 
Molpadia. ‘The first species, instead of feet or suckers, have the 
body covered with small crotchets, by which they anchor them- 
selves to submarine rocks, &c. Their tentacula are continually in 
motion, moving towards the mouth. There is no cloacum, the 
anus being strictly terminal; and there is no aquiferous respira- 
tory dendroidal apparatus. 


B. Il: ASCIDIFORMES. 


Body short, coriaceous, convex above, flattened below, with 
the orifices superior rather than terminal. 


The skin scaly.......:...sseereeseereeeds CUVIERTA, Peron. 


ORDER II.—ECHINIDES,’ Lamarck. 


The Echinides are popularly known by the name of sea- 
urchins or sea-hedgehogs, given to them from their shells 
being covered with moveable prickles like the skin of those 
quadrupeds ; ‘ Horret capillis ut marinus asperis Echinus ;” 
but when the prickles have fallen off, the shells are more 
commonly called sea-eggs, partly from a conformity in the 
figure between the objects compared, and more so from a 
similarity in their calcareous composition and texture. 
From their forms, certain genera have been also called 
turbans, diadems, mermaids’ skulls or hearts, or fairy- 
stones ; anomenclature more pleasing to us than the Greek 
compounds of science, and not more poetical than useful, 
since it aptly conveys a portraiture of those varieties in 
which nature has, with her usual sportiveness, moulded 
these productions. It is from this variety that a general 
description of the shell becomes impossible ; and to form a 
correct idea of its beautiful and complicated mechanism, it 


The skin rugose but Sofi sacueacoe> .5. Psoius, Oken. is necessary to select one as a type or standard for compa- 
rison and further description. For this purpose we shall 
2 ee take the shell of the common Echinus (4. esculentus). 


Body considerably elongated, softish, subcylindrical, covered 
throughout with tentacular suckers, of which the inferior are the 
longest. 


The anus widely patulous......-s.-se+eeee+117- 6 HouoTHuuria. 
The anus plaited..........ceccerenescerrcreeesete de Bouapscuta, Jager. 
The anus closed, with five teeth or scales...8. MULLERIA, Jeger. 


D. H: 

Body more or less elongated 5 the inferior suctorial fect longer 
than the superior, and disposed in a determinate number of longi- 
tudinal rows. 


Paris, 1825. 


1 Fam. Nat. du Régne Anim. p. 529. 
2 Man. @ Actinologie, p. 191. : 
6 For the specific characters of all the species hitherto describe 
iii. ; and the British species wi 
7 Synonymes : Echinida ; Echinina; Echinidans. 


3 Anal. of Organized Beings, p. 19- 
4 Man. d’Actinol, Supp. P- 650, 
d, we refer the stu 


li be figured and described in Mr Forbes’s work on our n 


The shell is of a globular figure, with a flattened base, 
formed of ten conformable plates, alternately broad and nar- 
row, and ten annectant ones dissimilar in character. All 
of them proceed from the rim of the oral aperture in the 
base, and rise upwards, bellying in the middle, whence 
they again converge, and are united in a circle opposite the 
mouth by a series of small pieces to be afterwards de- 
scribed. The first series of plates is called are@ by Lin- 
neus; and those by which they are joined together, and 
which are all narrow and of the same size, he named the 


5 Ann. des Sc. Nat. n. s. vii. pe 272. 


dent to the 2d edit. of Lamarck’s Anim. sans Vert. tom. 
ative Echinodermata. 
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from a resemblance his rich fancy traced in 
them to the walks between the parterres of a garden laid 
out after the olden fashion. The aree are thickly studded 
with tubercles of different sizes; and when more narrowly 
examined, it will be seen that each area is divided down 
the middle, by a zigzag line, into two equal halves, com- 
posed of numerous small pentagons set in cross rows, and 
dove-tailed into each other with the most perfect adapta- 
tion, the projecting angle of one series being fittcd into the 
concave angles of the other. Their tubercles support the 
spines, which move on a pearly globular pivot that sinks 
into a corresponding cup in the base of the spine, and 
where they arc retained by the soft epidermis or skin that 
covers the entire shell in its fresh condition. The spines 
are calcareous, columnar, very often large in proportion to 
the shcll; but with these primary spines smaller ones of 
three kinds are numerously intermixed, viz. one of the 
same form, differing only in size; another slender as a 
hair, but dilated into a club at each end; and another on 
a flexible stalk supporting three moveable prongs placed 
in a triangle, not very unlike the trident of Neptune. 
These Miiller mistook for parasitical polypes; and we still 
find them in many systems forming the genus Pedicellaria 
among these animals. ‘Their function is unknown; for 
Monro’s conjecture that they supply the place of the or- 
gans of the senses in the more perfect animals, is a very 
loose one, and improbable.'| The ambulacra are joined to 
the arez by a plain or even suture, and instead of being tu- 
bercled, they are perforated from top to bottom with holes, 
always disposed after a regular pattern, which probably varies 
in every species. These holes give exit to numerous fleshy 
tubular pedicles, whose apex forms a circular testaceous 
shield, serrulated round the rim, concave and perforated in 
the centre, and formed of six distinct pieces, united by a plain 
elevated suture. If we now examine the top of the shell, 
we find it occupied by a small circular tuberculated plate, 
with a hole in its centre (the vent), and the plate surround- 
ed by five triangular scales, and five less ones of a lunate 
figure placed exterior to and between them. ‘The trian- 
gular scales, called the ovarial by Mr Gray, are each of 
them perforated with a hole leading to the ovaries, and they 
stand opposite the large aree, into an emargination of 
which the point of the triangle dips, while the lunate 
scales, the anterovarial pieces of Mr Gray, embrace the 
points of the small avee and the ambulacra, and are like- 
wise perforated with a hole scarcely visible to the unaided 
eye, and the use of which is quite unknown. “ One of the 
ovarial plates is considerably larger than the rest, convex 
externally, and perforated like a sieve with numerous mi- 
nute foramina, and internally thick and rugose. This plate 
is somewhat similar, both in form and perhaps in use, to 
the orbicular spot on the back of the Stellerida, called cor- 
pus spongiosum by Spix.” * 

This description of the crust or shell of the Echinides, it 
will be remembered, is in a great degree specifical, and will 
not apply universally even to the globose species, from which 
it is especially drawn; and it must less accurately apply to 
those which are greatly depressed, or oval, or heart-shaped, 
or cranial, or which rise up in the form of a conical penta- 
gon. In all these the ambulucra are often only half of the 
typical number, and often only partial in their extent; 
while the avee become coalescent, amalgamating more or 
less completely, with a consequent loss in the distinctness 
In many of these, also, the oral aper- 
ture loses its central position, and gradually, through a 


succession of genera, approaches the margin, which in E 
some it occupies; the vent being subjected in its position 
to the like variations, and drawing with these, alterations of 
equal extent in the other exterior apertures. Nor in shape 
and armature does the mouth vary less. It is circular in 
the true Echinus, and armed within with a most complex 
apparatus of calcareous jaws, arches, and teeth, consistin 
of twenty-five separate pieces; while other genera, nearly 
allied, present the strange contrast of having no trace of 
these parts, being wholly toothless, with the outer aperture 
transformed into a narrow transverse labiated slit. To fill 
up the interval between these extremes, there are genera 
which have an oral apparatus less complicated than that of 
the Echinus; for in natural orders or families there are no 
abrupt transitions in structural organization. Amid al] 
their varieties there reigns an evident connection and 
harmony, indicating a design or plan after which they have 
been called into existence ; and in contemplating that 
unity of purpose, and the beauty and intricacy of the work- 
manship bestowed on the individuals created to fulfil that 
purpose, we endow them with our superior intelligence, and 
give utterance to their evidence of the existence and attri- 
butes of the Deity. 

From the differences just indicated in the structure of 
the mouth, we naturally and correctly infer that there 
will be a corresponding diversity of the food on which 
the Echinides subsist. The jawless Spatangi burrow in 
the sand, and, swallowing the earth around them, extract 
a hard nutriment from the decayed animal and vegetable 
matter intermixed ; but the Echini live amid rocks near 
low water, trace their crevices, and there seek the small 
crustaceous and testaceous Mollusca, whose shells they are 
enabled to break by the power and hardness of their teeth. 
Cavolini indeed asserts that the Echini live upon sea- weed; 
but the testimony of Dr Monro to the contrary is equally po- 
sitive, and more consistent with the anatomical structure. 
That great anatomist tells us that they prey upon living 
Buccini, “as I had found particles of shells in their alimen- 
tary canal ;” and they seize and secure their prey by means 
of the suctorial tubes which garnish the ambulacra. “I 
therefore directed the fishermen to bring me, along with 
the Echini, some living Buccina ; to which, as I had supposed 
they would do, they attached themselves so effectually, 
that when I lifted the Echinus out of the water, I found 
it could support with ease a Buccinum which weighed 
nearly a quarter of a pound.’ “ The Echinidans,” says Mr 
Kirby, “ whose station appears to be often near the shore, 
upon submerged ledges of rocks, feed upon whatever ani- 
mal they can seize. We have seen that they sometimes 
turn upon their back and sides, as well as move horizon- 
tally. This enables them more readily to secure their 
food, with the aid of the numerous suckers in the vicinity 
of their mouth, which, when once they are fixed, never 
let go their hold till the animal is brought within the 
action of their powerful jaws. Lamarck thinks they do 
not masticate, but only lacerate their food; but as two 
faces of each of their pyramidal organs answer those of the 
two adjoining ones, and these faces are finely and trans- 
versely furrowed, this looks like masticating surfaces. Bose, 
who appears to have seen them take their food, says it 
consists principally of young shell-fish and small crusta- 
ceous animals. As the latter are very alert in their mo- 
tions, it is difficult for the sea-urchins to lay hold of them; 
but when once one of these animals suffers itself to be 
touched by one or two of the tentacles of its enemy, it 18 
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* It has been recently stated, that the animal uses them as grapnels to attach itself to sea-weeds. 


Our native species covers itself, when 


residing between tide-marks, with fragments of sea-weeds, evidently as a means of concealment ; and we believe they are held on the shell 


by means of these organs, which are a sort of self-acting forceps. 


# Gray in Annals of Philosophy, n. s. x. p. 425. On the structure of the shell, see also Grant’s Outl. of Comp. Anatomy, p. 18-21. 


8 Tie Struct, and Physiol. of Fishes, p. 71. 


seized by a great number of others, and immediately 
ied towards the mouth, the apparatus of which develop- 
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ike that of the Fistulides, long, cylindrical, and tortuous, 
with a vent separate from the mouth. ‘There is no chylo- 
noetic viscus; but Blainville deems to be hepatic some 
clandular spots which he has detected in the parietes of 
hat portion which may be regarded as stomach? The 
intestine is fringed throughout with a mesentery, on the 
nder edge of which Monro found two vessels without 
valves, nearly equal in size and parallel to each other, 
shich he injected with quicksilver, and from them filled a 
beautiful net-work of vessels, not only on the intestines, but 
dispersed on fine membranes, which tie the intestine to the 
inner side of the shell. ‘I could not however,” he conti- 
ues, “observe that these two vessels communicated with 
each other directly, nor by the medium of any organ like 
to our heart; nor could J observe in the living animal any 
beating organ like to the heart; yet near to the anus, and 
connected to the rectum, which is the place of the heart 
in many other worms, I found a small organ, which seems 
to be hollow. It appears to be higlily probable that one of 
these vessels is the principal artery or aorta, and the other 
analogous to our vena cava ; and that they communicate by 
invisible branches, and circulate the blood by the muscular 
action of their coats, without the intervention of a heart, 
nearly in the way the vessels in fishes carry the blood from 
"the gills back to their heart.’? Blainville however, with a 
full knowledge of Monro’s opinions, and of subsequent dis- 
coveries, aided too by his own dissections, acknowledges 
that he cannot tell which vessels are arterial and which 
venous, and thinks it very possible that there is no such 
distinction in animals so low in organization as the Echi- 
nides, the vessels being at one and the same time both 
arteries and veins.t How the blood circulates is therefore 
a subject of conjecture ; but we know more precisely the 
manner in which it is aerated. Lying along the inner sur- 
fice of each of the ambulacra, there is a branchial leaf or 
doubled membrane, “ not unlike the processes or subdivi- 
- sions of the gills of a skate,” and having a direct communi- 
vation with the external tubular suckers, already described 
as pullulating from the ambulacral pores. The water suck- 
ed in by these tubes gains access within the shell by two of 
the pores (for there is a pair to each sucker), and by their 
divergence is carried into the opposite folds of the bran- 
chi. Here one portion of the sea-water is supposed to 
be exuded into the general cavity of the shell, between its 
inner covering and the intestine; while another portion is 
again collected, by anastomosing vessels, into five large 
ducts, that terminate, each by two branches, in large sacs 
or receptacles over the sockets of the teeth, communi- 
cating with each other; and from tliese the liquor passes 
down the sockcts of the teeth, and is discharged into the 
sea, on each side of the tooth, between the socket of the 
tooth and beginning of the oesophagus.” Such is the course 
of the fluid as described by Monro; but later anatomists 
maintain that the current has in fact exactly the reverse 
direction ; and they inform us that the sea-water which fills 
the interior cavity is introduced through certain membra- 
nous tubes, arranged in ten small groups round the oral 
aperture in the base of the shell. Be the fact as it may, 
there remains a provision of aqueducts most curiously con- 
trived for conducting the medium of respiration and assi- 
milation through the body ; and very probably the current 


1 Bridgew. Treatise, i. p. 210. 
4 Man, d’ Actinologie, p. 76. 


Ann. des Sc. Nat. n. s. iv. p. 304. 
Hist. vol. i. p. 156. 


they are of separate sexes. Ann, and Mag. of Nat, 
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6 See Sharpey in Cyclop. of Anat. and Phys. i. p. 617. Ehrenberg says that 


7 It has been usually believed that the Ecbinides were hermaphrodites 
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is propelled and directed in its way by the action of vibra- Echinoder- 
tile cilia, which, in these animals, as in most others, clothe ™ata- 
all the serous surfaces of the internal viscera, keeping the “~~~ 
fluid in contact with them in perpetual change and renewal, 
and not allowing it to stagnate even on the outer shell.® 
The ovary or roe occupies much space within the shell, 
being very large in proportion to the animal and its other 
viscera. It is divided into five or four lobes, disposed radi- 
antly, each lobe having a distinct exterior aperture, as well 
as a communication with each other. The apertures are 
placed round the anal when this is central, but otherwise 
their relationship is not so regular and constant. It is pro- 
bable the ova, after their extrusion, undergo no change 
analogous to a metamorphosis.? We have examined the 
young of Echinus esculentus when it did not exceed one- 
eighth of an inch in diameter, and then it had the form 
and armature of adultness; but the prickles were toothed 
along their sides, and the forcipated organs appeared to 
have only two prongs. The pieces of which the shell was 
built were few in number, and the spines round its base 
were most developed, but the globular form was as perfect 
as when full grown. It is enlarged in its growth, partly by 
the deposition of new matter on the edges of the pentagons 
of which the arez are constructed, and partly by the for- 
mation of additional pieces intercalated among the others. 
These new pentagons are formed principally near the dorsal 
summit, where the connection between the area and ambu- 
lacra remains loosest. “ If, carrying the examination still 
farther, we remove the spines, we shall then observe that 
amongst the oviducal and interoviducal plates, and the inter- 
ambulacral plates that bear spines, there are some less fully 
developed, irregular in form, wanting even the mammellz and 
the spines, and taking their place among the mammellated 
plates only in proportion as they gradually attain to a larger 
size. ‘The new plates are at first very small, and may be 
compared to points of ossification, which at first grow simul- 
taneously in all directions, though their lower side completes 
its formation sooner than the upper, and the upper side is 
sometimes yet incomplete, even when an incipient mam~- 
mella is observable in the middle of it. In the region of 
the body where this increase takes place, the membrane 
which unites all the plates, and spreads itself over their 
surface, forming an articular capsule about the base of the 
spines, is softer and more spongy than it is in the inferior 
part, where the plates are consolidated and immoveable. 
It is in fact this spongy mass that deposits the calcareous 
matter of which the plates are composed; and the spines 
shoot out in the centre almost in the same manner as the 
horns of a stag. They do not become moveable until they 
have attained a certain stage of development; and there 
is a period in their growth after which their size does not 
increase. Those however which drop off accidentally are 
replaced by others, formed, as those had been, by the tume- 
faction of the membrane which covers the plates. We may 
always observe, in a single specimen of the Cidaris, all the 
gradations of increase, from that of the plates which have 
completed their growth, and bear spines several inches long, 
down to the smallest points of ossification of the plates yet 
unfurnished with spines. These facts I have ascertained 
by examining several individual specimens, which exhibit- 
ed all the intermediate stages of development through 
which the pieces in question must pass ; and indeed, when 
we have no direct means of observing the growth of an 
animal in one individual, the only resource left us is to 
compare a great number of individuals, representing a 


2 Man. d’ Actinologie, p. 72. 


3 The Struct. and Phys. of Fishes, p. 67. 
5 Monro’s Struct. and Phys. of Fishes, p. 69. 
the prickles of Echinus saxatilis are covered with these cilia. 


s, but M. Edwards and Dr Peters are said to have discovered that 
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Echinoder- complete series of all the stages through which the species 


mata. 


—v—~ completed. 


to which they belong has to pass before their growth is 
The only difference between this process 
and the direct observation of any development is, that in 
the one case we observe in one and the same individual 
that succession of changes which, in the other, we trace 
through a series, as complete as possible, of several indivi- 
duals. Such is the course that I have taken with respect 
to the Echinodermata. The young Echini have a small 
number of plates in each of their vertical series ; they ap- 
pear to be slowly increased in size by the deposition of 
calcareous matter at their circumference, until those which 
surround the mouth have completed their growth, and are 
entirely consolidated. The superior plates continuing to 
grow, increase, from the top downwards, the periphery of 
the body, which remains depressed so long as the inferior 
are the only plates consolidated; but in proportion as a 
greater number of plates becomes immoveable, and as there 
is formed, in the upper region, a greater number of plates 
reaching down to the circumference of the spheroid, the 
testa becomes rounded, and finally assumes a spherical 
form. It is to this cause that we are to ascribe the diffe- 
rences of contour exhibited by the Echini at different ages. 
In some species there are found individuals presenting even 
a pyramidal shape, and this takes place when therc is still 
formed a great number of plates subsequently to the con- 
solidation of those occupying the greater diameter of the 
animal’s body. These facts sufficiently explain the gradual 
growth of beings which approximate more or less nearly to 
the spherical form ; and shew how carefully we should guard 
against the introduction of nominal species in consequence 
of a mere difference of form resulting from age only. 

“ It would be interesting to trace the development of 
these animals ab ovo. But no naturalist has yet observed 
the state of the Echini on their first issuing from the egg. 
As to the spines, it is evident, especially in the Cidarites, 
that those surrounding the mouth are the first that attain 
their full growth, while the largest are those in the upper 
tier of the disc; and those which have not yet completed 
their growth are found around the oviducal plates on the 
outside. The correctness of these observations will be de- 
monstrated by comparing the differences of development 
exhibited in this region by the spines that stand nearest to 
each other. We should be mistaken however as to the 
growth of the Echinodermata, did we think that there is a 
generic connection between the plates, on account of their 
forming vertical series from the mouth to the summit of 
the disc. It has bcen already remarked, that the plates of 
each space are alternately a little more elevated than each 
other ; but no attention has been paid to the manner in 
which the plates of all the spaces succeed each other in 
the same [chinus; and yet, if we consider it closely, we 
shall sce that the new plates are developed in spiral lines, 
passing without interruption from one series to another, 
through all the spaces from the circumference of the mouth 
to the dorsal summit, so that those which rest on each other 
in a vertical line do not make their appearance in immediate 
succession. It appears to me well worthy of remark, that 
in these animals, holding so low a rank among organized 
beings, we should find the succession of the solid parts 
composing the integument so strikingly analogous to the 
arrangement of the leaves around the stems of plants; an 
arrangement the laws of which have been recently disco- 
vered by M. Schimper, and explained, so far as regards the 
Conifere, in a memoir of M. Braun on the arrangement of 
the scales of their cones. 
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* Agassiz in Annals of Nat. Hist. i. p- 40-42, 
* The following epigram of Martial (xiii. 86) is very descriptive :— 


Iste licet digitos testudine pungat acuta, 
Cortice deposito mollis echinus erit. 
3 Opusc. Subs, i. tii. p. 113-4, Also F leming, British Animals, p. 476. 


“The small plates surrounding the mouth, and those Eebip 
around the anus, are arranged in a peculiar manner. Th 
are easily moved, and thus facilitate the deglutition of the 
food, and the voiding of the excrements. In general the 
testa of the Echini is not so immoveable as one who had 
not observed them in a fresh state might be led to suppose. 
All the plates forming the upper part of the disc are often 
set in motion; sometimes they sink, sometimes they rise, 
and, in the oblong species, the longitudinal diameter is often 
extended beyond its ordinary length.”! 

The Echinides are in general littoral animals. The 
species with a thin brittle shell, covercd with small hairs 
like bristles, as the Spatangi, burrow in the sand, covering 
themselves up by thi aid of their spines ; but those with a 
stronger prickly crust hide themselves in rocky places, 
Looking at their rotund limbless forms, we might imagine 
that they must constantly be fixed to one spot, or, if move- 
able, that, from the difficulty in bringing members so nume- 
rous and opposite to co-operate, or from hesitation in what 
tract to move, seeing that they are all alike and look to all 
sides, still a perpetual sedentariness would be their choice. 
But it is not so, and their motions are neither less regu- 
lated nor slower than those of the majority of avertebrated 
animals. They usually advance on their flat basis, but 
when an individual chooses, it can move forward by turning 
on itself like the wheel of a coach. From the nature of 
their localities, they are much exposed to bruises, and worse 
foes in the shape of fish and worm. The latter they 
repel by their spinous panoply, which they can erect and 
stiffen, presenting a thousand spears on every side, and no 
point unguarded ;? the bruises they bear with impunity, . 
and it must be a wound only short of total disorganization 
from which they cannot recover. Monro has even scen 
the pieces of a broken shell walk off in different directions. 
By what organs the Echinides exercise their locomotive 
powers has been disputed. Most authors assign this duty 
to the spines of the areze and the ambulacral suckers con- 
jointly. aster tells us, that the latter are the principal 
organs ;* and, according to Blumenbach, they are the only 
ones,* the prickles being merely organs of offence and de- 
fence. Now, says M. Agassiz, this is a very erroneous 
opinion,—vox et praterea nihil,—for iv owes its birth and 
continuance to a mere verbal influence, the term ambulacra 
being first translated into alleys or walks, and then the 
organs which grow in them were subsequently supposed to 
be the walkers. Without questioning this very question- 
able transition, we know that Agassiz is wrong in denying 
the tentacula their pedestrious function. “ How, in fact,” 
he asks, “ could these small tentacula, with all their soft- 
ness of texture, situated, as they generally are, in that part 
of the body which is never brought into contact with the 
ground when the animal moves, and overhung by calcare- 
ous solid spines ; how, I ask, could those flexible tubes be 
used as organs of motion? It is an undeniable fact, and I 
have often observed it myself, that it is with their spines the 
Echini move themselves, seize their prey, and bring it to their 
mouths, by turning the rays of their lower edge in different 
directions.”> Our own observations, on the contrary, have 
satisfied us that the common Echinus moves from place to 
place solely by the aid of the tentacular suckers; the spines, 
as Mr Couch correctly states, acting as levers or crutches. 
Agassiz exaggerates the littleness and weakness of the 
suckers: in the common Echinus, whose spines are not 
above half an inch in length, the suckers can be extended 
one inch and a half, so as greatly to overreach the spines 5 
and they can at the same time be rendered firm and rigid 
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* Introd. to Nat, Hist, trans. p. 267. * Annals of Nat. Hist. i. 36 
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. muscular parietes. 


by distention, from water, and the contraction of their own 
The spines are moved principally, we 
think. by means of the exterior irritable skin which covers 
the shell and envelopes their bases ; but when these spines 
are very large, the tubercle to which they are articulated 
is perforated for the transmission of muscular fibres from 
within, and which appear to be inserted into their roots by 
a coronet of fibres! The number of spines and suckers,— 
and let it be remembered that there are several muscles to 
every spine and every sucker,—on a single individual, is 
indeed wonderful. A specimen of Echinus esculentus, of 
moderate size, will have at least 160 primary prickles on 
each of the large, and 80 on each of the small arez; that 
is, 1200 in all; but reckoning the lesser bristles, there will 
not be fewer than 3000: and there cannot be less than 
100 suctorial tubes in each ambulacrum, making the num- 
ber of exterior appendages in this creature 4000. We join 
in the conclusion of Baster : “ Quod si jam musculorum, ad 
aculeorum et proboscidum motum necessariorum copiam 
animo concipiamus, Omnipotentem, que hec animalia crea- 
vit, sapientiam attoniti et venerabundi adoremus, necesse 
est.”* 

The seas of warm and tropical countries are the most 
productive in Echinides; but the living species are few com- 
pared with the fossil, which are found principally in the 
chalk and oolite formations, in such abundance, and in so 
fine a state of preservation, that they are common and fa- 
yourite objects in collections. Desmoulins has, in the fol- 
lowing table, which, although incomplete, is interesting, 
exhibited the proportions which the extinct bear to the 
still existing species. 


Clypeastre........... Total No. 13. ...........0f which are living 6 
MMCOM A, . .ocsersesccccrnccccesers G's deoooousan atten SOSEERrecoCeEesO 24! 
MMAUNWUT.....ccsonscecssscnces “LJ oe AD OCH CSEREOR DErOTUCEECO ci, 
MOASSIGUIA.....0cccecersccrsceseses OD eaeccee ACCEL COECELOFE SAOCOBOLOODO a 
Galerites........00+ EN bis circccraaiiwirccigenseeereoeseeneos 1 
Pyrine «.......:cecsssssseseecescoes J serceevareescescescesaoeserceesanens 0 
Echinometra .......+00: aes tasers Gino ri ike ctl osuoncesnsvacsowesecseosyL O 
Diadema........ ee, ccc cascso'esecer tacaeessucseees 1 
BEIEINUCS es ccecscesseseessoes cass SMe seen cedevesersenecneccsccsoed le 
Me et, cee cteciv cso coc BM cossccsarcrccscecncncetsscsenscecees 2 
Fchinolampe.......-eseceseeeeeee 2B sears WR iwdsssivasenanneasvecestaesesct > 
Nucleolite....... es ie TET ORT ESTES 
Doll yrite.......coscccenescecesrersL) ssecceasernscon cee cceteeces sen cnsces 0 
TAMANCHY EC... .ceccrnnscrrerscsr sre Ll srovecensces cee seracteeconscsrcoeses 0 
SPatanGuys. ...seecenseeverseeeeere’ Re icasscaskeuvecresenscess=-s>-> LBP 


The direct uses of the Echinides to man are few and 
trivial. As its name indicates, the Echinus esevlentus is 
eaten in some parts of the south of Europe ; Pennant says, 
« hy the poor in many parts of England, and by the better 
sort abroad.” They are in season in spring, when the ova 
are most developed, and nearly fill the shell. ‘They are re- 
corded as among the favourite dishes of the Greeks and Ro- 
mans. ‘“ They were dressed with vinegar, honied wine or 
mead, parsley, and mint; and esteemed to agree with the 
stomach. They are the first dish in the famous supper of 
Lentullus, when he was made lamen Martialis, priest of 
Mars. By some of the concomitant dishes, they seemed 
designed as a whet for the second course, to the holy per- 
sonages, priests, and vestals invited on the occasion.” Epi- 
charmus describes them as used likewise at the marriage 
feast of Hebe: “ Thither came crabs and urchins, unable to 
wim in the sea, but travelling only on the ground.” In the 


in circumference, and more than eight inches long.” 
2 Opuse. Subs. i. iii. p. 113. Professor Grant says, 


History, iii. p. 277. 
* Vulgar Errors, p. 71. wh 
6 Echinus.—“ * Regulares: ano verticali. 


1 Hist, Nat, des Anim. sans Vert. iii. p. 6. We have used 
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** Trregulares : apertura anl subtus uti os. 
Mr Parkin-on’s translation. 
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Wasps of Aristophanes, the old dicast, who is the hero of Echinoder- 


the piece, repeats a fable respecting an urchin, who, when 

his shell had been cracked by a woman, summoned witnesses 

to prove the assault. He is interrupted by the remark, 

that it would have been much wiser for the creature to buy 

a bandage. Ennius, in his Phagetica, mentions “ dulces 

echini, and “ calvaria pinguia,” the latter evidently a spe- 

cies of Spatangus, which, we also know from AAristopha- 

nes, was considered a very dainty morsel. ‘The Echinus is 

several times mentioned in Horace as good eating. The 

shells, cleaned and bleached, are pretty ornaments, with 

which finical idlers dress up their moss or summer houses, 

and naturalists their museums. Some fossil species are 

called fairy-stones, their spines elves’ spurs; and with 

these names were once associated, as we learn from Sir 

Thomas Browne, suitable and terrible apprehensions, as 
well as medicinal virtues ; “‘ common opinion commendeth 
them for the stone, but are most practically used against 
films in horses’ eyes.”* Once only has an Echinus been 
truly beneficial to our race. Some species of the genus 
Cidaris, we may observe, have very large prickles. The 
heathen children of the island of Rarotonga, in the South 

Seas, converted to Christianity by English missionaries, . 
were in want of pencils with which they might’ be taught 
to write on slates ; for these “ they went into the sea, and 
procured a number of the Echinus, or sea-egg, which is 
armed with twenty or thirty spines. ‘These they burnt 
slightly to render them soft, that they might not scratch ; 
and with these flakes of stone for a slate, and the spine of 
the sea-egg for a pencil, they wrote exceedingly well; and 
hundreds of them took down the principal portions of every 
discourse they heard.” 

We now proceed to give an analysis of a few of the modern me- 
thods of classification proposed for the Echinides. Linnzeus, keep- 
ing his eye fixed on the recent species only, of which he knew no 
more than seventeen, reduced them all under one genus, believing, 
probably, that all previous attempts were premature ; for he could 
scarcely regard the differences on which certain groups were pre- 
viously grounded, as unimportant, or uninflnential over the habits 
of the animals. Miller did no more than give a name to the 
Linneean sections, which were two, founded on the central or ec- 
centric position of the anus;® and the Linnzean simplicity was 
praised and followed until the views of Cuvier, and the system of 
Lamarck, freed us from the thraldom of the great Swede, and ge- 
nerated a new spirit, too little regardless, perhaps, of authority, 
and too prompt to invent and promulgate novel plaus, which have 
had however one good result, in bringing before us proniinently 
and distinctly, structural peculiarities which were previously hid 
or disregarded amid the vagueness of the Linnzean generalities. 
The system of Lamarck is exhibited in the following table: 


1. Tuk VENT BELOW THE MARGIN, IN THE LOWER SURFACE, OR 1N 
THE MARGIN, 


* The mouth bencath, always central. 


Scutella, 
Clypeaster, > Ambulacra contracted. 
Fibularia, 
Fchinonius, {4 »bulacra complete. 
Galerites, 
** The mouth beneath, not central, but approaching to the 
murgin. 
Ananchites. Spatangus. 


9, Ti8 VENT ABOVE THE MARGIN, AND CONSEQUENTLY DORSAL. 
* The vent dorsal, but approaching to the margin. 
Cassidulus. Nucleolites. 
«* The vent dorsal and vertical ; the shell regular. 
Echinus. Cidarites.7 


gvim in the sea, but travelling only onthe ground.” Inthe __Hehinus CUNT ____a 
1 See Kirby’s Bridgew. Treatise, p. 207. The largest spine of an Kchinus on record is that noticed by Mr Gray, * nearly an inch and half 
Ann. of Nat. Hist. \. p- 
“there are more than ) 
counting the complicated dental apparatus of the mouth, or the eat aoe and aan a pe ma 
irregularly on the coriaceous membrane around the oral and the anal orifices. “-—— Outl. oe = we 4 

3 Ann. des Sc. Nat. n. s. v. p. 284. See some interesting tables, of a somewhat similar description, DY 


414, 


10,000 pieces in the shell of the Echinus esculentus, without 


he very minute calcareous pieces disposed 
Mr Taylor, in the Mag. of Nat. 
5 Williams's Missionary Enterprises, p. 409. 


Syst. Nat. p. 1102 and 1104. 
Org. Remains, p. 119. 
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Echinodere Of Mr J. E. Gray’s arrangement, published in 1825, we can 
mata. only give a bare outline, remarking that it is the only attempt 
——-—’ whicli has been made to classify the Echinides after the views of 
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4. HEMIPNEuSTEs, 4¢. = Spatangus, Auct. 
5. MicrasTer, 4g. = Spatangus, Auct. Brissoides, 


Klein, 
Amygdala et Ovum, V. Ph. me 


Macleay. We have then, first, the 

Typica, Group.—Body globular ; mouth central, below ; jaws 
conical, projectile, with five acute teeth ; anus vertical, dorsal; ambula- 
cra complete, forming bands extending from the month to the anus. 

Family I. Crparrpa#; of which the genera are, 1. Cidaris; 2. 
Diadema ; 3. Astropyga. 

Family II. Ecuinipm: the genera, 4. Echinus; 5. Echino- 
metra. 

ANNEcTANT Grovup.—Body not globular, variously shaped ; jaws 
not projecting ; anus lateral or below; anus and mouth covered with 
imbricate irregular scales. 

Family III. Scureirin#: the genera, 1. Echinanthus; 2. La- 
gana; 3. Echinarachnius; 4. Echinodiscus; 5. Echinocya- 
mus; 6. Cassidulus. 

Family IV. Gateritip£; with the genera, 7. Galerites; 8. 
Discoidea; 9. Echinanaus; 10. Echinocorys; 11. Echinolam- 
pas; 12. Echinobrissus. 

Family V. Sparanaip#; embracing, 13. Spatangus ; 14. Echi 
uocardium; 15. Brissus; 16. Ova.! 


Blainville’s views of this order are shewn in the following sy- 
Spatangus. 


nopsis of his method. 


( Nucleolites. 
Kchinoclypeus. 
Echinolampas. 

Cassidula. 


Subterminallece:..c..csscsc- 


( Deptliiesassnce... «ceases 


Fibularia. 
Echinoneus. 
( Echinocyamus. 
| Laganus. 
Armed with teeth...... 4 Clypeaster. 
ba a a 
Scutella. 
Central; anus............ - lateral...... ...Galerites. 


Mouth 


Subcentral...... ae 


Echinometra. 
central............ ~ Echinus. 
Cidaris.2 


From the researches of M. Desmoulins, it appears that Blain- 
ville would now unite Echinoclypeus with Nucleolites, Laganus 
with Clypeaster, Echinodiscus with Scutella; and Echinocya- 
mus is probably not distinct from Fibularia, for although they 
stand in the table in different sections or families, Desmoulins 
finds that Fibularia ought to be transferred to that which is dis- 
tinguished by its possession of teeth ; and this also is the case with 
Cassidula.3 

The arrangement of Agassiz may be thus epitomized. 


ORDER ECHINIDES. 
FAMILY I.—SPATANGID&. 


Body more or less elongated, gibbous; mouth with jaws, sub- 
anterior; anus posterior, sometimes on the upper surface of the 
disc, sometimes on the lower; shell thin, granulous, the spines 
setaceous, often compressed and unequal. ‘Che anterior ambula- 
crum is generally less developed than the rest. They form round 
the mouth grooves, where the holes are larger, and whence pro- 
ceed ramified teniacula, like those of the Holothuriz. There are 
only four oviducal plates, which are very distinct. 

1. DisasTER, 4g.—Spatangus, Ananchytes, et Nucleolites, Azct. 

2. HoxastEr, 4g. = Spatangus, Auct. 

3. AnancuyTEs, Lam. = Echinocorys, Breyn. Galea et Galeo- 

la, Klein. 


6. Sparaneus, Klein. = Echinospatangus, Breyn. 

7. AMPHIDETUS, 4g. = Echinocardium, V. Ph. Spatangus, a, B7, 

8. Brissus, Klein. = Echinobrissus, Breyn. Nuces, V. Ph, Spa. 
tangus, d. Blainv. 

9. ScruzasTER, 4g. = Echinocardium, V. Ph, Spatangus, b. BU. 


FAMILY I].—CLYPEASTRES. 


Body generally circular ; mouth central or sub-central; anys 
more or less approximated to the periphery, found sometimes at 
the upper, sometiines at the under surface of the disc. 

1. Carorpyeus, Ag. = Nucleolites, Auct. 

2. PyaasTer, Ag. = Nucleolites et Clypeus, Auct. 

3. GaLERITES, Lam. = Conulus, Klein. Echinochonus, Blain, 

4. DiscoipEa, Klein. = Conulus, Leske. Echinodiscites, V. Ph, 

Galerites, Lam. 
5. Ciyreus, Kicin. = Echinoclypeus, Blainv. 
Ph. Galerites, Lam. Nucleolites, de Fr. 
. NUCLEOLITES, Lam. = Echinobrissus, Breyn. Clypeus, Phil, 
CassipuLus, Lam. = Nucleolites, Auct. 
Fisuranria, Lam. = Echinocyamus, Leske. Echinoneus, 
- EcuinonEus, V. Phels. = Echinanaus, 

Breyn. 

Ecuinotampas, Gray, = Echinanthus, 

Galerites, Lam. 

CiypEasTER, Lam. = Echinanthus, Breyn. Echinodorum 
et Echinodiscus, V. Ph. Lagana, Gray. 
. Ecutnaracunivus, Leske. = Arachnoides, Kl. Echinodiscys 
et Lagana, Bl. Scutella, Lam. 
» ScUTELLA, Lam. = Echinodiscus, Leske. 
Kl. Lagana, Bl. 


Echinosimus, 1, 


Goldf. 
Koen. Echinoconus, 


Leske. Clypeaster et 


Mellita et Rotula, 


FAMILY Ill.—CIDARITES. 


Shell spheroidal, with two kinds of spines, the first larger on 
large mammille, the others smaller, surrounding the base of the 
first, or covering the ambulacra. Mouth central, inferior ; anus 
opposite, on the summit, opening between the small lamine sur- 
rounding it, opposite and sometimes very near to the posterior 
ambulacral space. 

. Crparis, Lam. 

- DiapEma, Gray, part of Cidarites, Zam. 

. AsTRopyYGA, Gray, Cidarites, Zam. 

. SALENTA, Gray, Cidarites, Auct. 

. EcuinomEtTRa, Breyn. Echinus, Auct. 
. ARBACIA, Gray, Echinus, Auct, 

. Ecuinus, Linn.t 


STO Or Go bo 


ORDER III.—STELLERIDES,5 Lamarck. 


The “ seas have stars,” sings Du Bartas; and if chal- 
lenged, he would probably have appealed to the members 
of this family in proof that his fancy was in this instance 
not more licentious than his verses.6 But it is only some 
species which have felt the skyey influence over their 
forms; for even certain of the Asterias are merely penta- 
gonal, and some square, while the total forms of other ge- 
nera rather imitate a wheel in their facies, with spokes ra- 
diating from a central navel: and others again have sought 
no impress from any object in the heavens or in earth; for 
though they have been called “ lily-shaped animals,” yet 
is the semblance but postulatory, and he must have a more 


eee lll ee 


* Annals of Philosophy, x. p, 424-431. 
* Ann. des Sc. Nat. n. s. 
5 Synonymes: Asterina; Asteroida; 
§ Linckius begins his work “ De Steliis Marinis” thus: 
tificis, sed diverse prorsus Sabrice et nature.” 
titled “ That all-animals of the Land are in their kind in the Sea ;” 
very questionable, and will admit of restraint.” 


2 Man. d’ Actinologie, p. 200. 

vii. p. 257, &c.; and Annals of Nat. Hist. i. pe 300, &c. 

Stellerida; Stelleridea; Stelleridans; Les Astéries; Astéroides. ’ 
‘Non ceelo tantum, sed et mari sux stelle sunt, opera quidem unius Dei ar- 
In his “ Enquiries into Vulgar and Common Errors,” Sir Thomas Browne has a chapter en- 
which, he rightly says, “although received as a principle, is a tenet 
After some good remarks, the chapter concludes with the following passage, and such passages 
abounding in the works of this learned physician, render them delectable reading. 


3 Ibid. sup, p. 654. 


“Lastly, by this assertion we restrain the hand of God, 


and abridge the variety of the creation ; making the creatures of one element but an acting over those of another, and conjoyning, as it were, 
the species of things which stood at distance in the intellect of God; and though united in the chaos, had several seeds of their creation. For 


although in that indistinguisht mass, 
communicated varieties, and irrelative seminalities, 
there, as it were, a world in every one; that is, 


all things seemed one ; yet separated by the voice of God, according to their species, they came out inin- 
as well as divided places ; and so, although we say the world was made in six days, yet was 
a distinct creation of distinguisht creatures; a distinction in time of creatures divided in na- 


ture, and a several approbation and survey in every one.” Book iii. chap. 24 
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lig assimilating faney than our own who perceives it in these 
r | objects. Amid this diversity of forms, we may neverthe- 
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-Y7 less remark, that a line drawn so as to connect the species of 
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permit of its frequent eversion and extrusion in the shape Echinoder- 
of bladdery lobes. It has no intestine, excepting in the mata. 


the rays together would give a circular. outlinc to the body, 
which is very rarely protuberant, and never globular. It 
consists of two parts, the disc and the rays; the latter 
either continuous and homologous, or dissimilar and articu- 
lated to the other by the medium of peculiar seales. There 
is always a distinct dorsal and ventral surface; the former 
in gencral vividly coloured, and covered with spongeous 
tubereles or scales, whose office is defensive; the latter 
colourless, and furnished with the organs of locomotion and 
ef toueh. The colour resides in the mucous coat that oe- 
cupies the place of the epidermis of higher animals, but the 
scales and tubercles are essentially parts of the thick creto- 
coriaceous skin which gives figure and consistency to the 
whole. In this skin there is deposited a eonsiderable pro- 
portion of earbonate of lime, with some phosphate of the 
same earth, sometimes in the form of seales, either imbri- 
cated or scattered; more usually in grains or short pieces, 
so joined as to make a sort of knotted thread, that, by its 
divarications and anastomoses, is woven into a netted frame- 
work, the interstices of which are filled up by the mucous 
tissue. On the calcareous frame-work the spines and tu- 
pereles are placed, and these vary in size and structure 
according to their position. When dorsal, they are mostly 
short and obtuse, unordered and immoveable, excepting in 
so far as their degree of erection and relative position may 
be effected by the more or less turgid eondition of the 
body; but on the sides of the rays, while their size is 
greater, they are also dressed in regular lines, and appear 
to be capable of being moved backwards or forwards by pe- 
culiar museles. In the Asterias, the under surface of the 
rays is deeply furrowed from their origin to their extre- 
mity; and the furrow, analogous to the ambulacra of the 
Echinides, is oceupied with two or four series of tentacular 
feet, which are also guarded by moveable spines, different 
in their structure, however, either from those of the back 
er sides, and forming a protective hedge on each side. 
There is nothing similar in the Ophiuride or Crinoidea, 
whose rays are not grooved, nor possess tentacular feet, but 
consist of a succession of similar pieces soldered to each 
other, so that they resemble the vertebral column of some 
slender animal, or, more exactly, from the squamous nature 
of the pieces, the tail of a lizard; and, like that tail, they 
are tapered and flexible to a certain extent, and equally 
brittle. It is interesting to remark, that this ray, appa- 
rently very dissimilar from that of the Asterias, really finds 
in that genus its type and original; for the roof, if we may 
so speak, of the ambulacral groove, is made up of a series 
of pieces eatenated exactly like those of the Ophiuree, with 
compressed processes arching up from each side after the 
manner of ribs, between whose intervals the tentacular feet 
are extended. 

The mouth is situated in the centre of the ventral sur- 
face. It is a circular orifice, with a membranous lip, eapa- 
ble of great dilatation, but bounded by spinigerous and 
tubereulated angular projections, formed by the econver- 
gence of the bases of the rays, that may be useful in cap- 
turing and bruising the prey. A short esophagus leads to 
the stomach, a large membranous sae occupying the centre 
or nave of the body; and though eonnected to the parietes 
by several ligaments, yet sufficiently loose and dilatable to 


Crinoid family, where there is a distinct vent opening on ~~ 


the inferior surface, near the mouth.’ But the nutritive 
parts of the food pass from the stomach cither into saecu- 
lated reservoirs, as in Ophiura, or through narrow vaseular 
passages into large complicated cecal appendages, which 
lie along the floor of the rays, two in each ray, consisting 
of a regular series of pectinations or overlying lobules, and 
having no unapt resemblance to some beautiful compound 
leaf or fern. Such organs we find in the Asterias ; and as 
it circulates through them, the ehyle is largely subjected 
to the influence of the oxygenating medium, and prepared 
for its assimilation. Such at least is the opinion of Tiede- 
mann ; but it may be necessary to mention, that Cuvier, 
Blainville, and Meekel regard these ceeca as secreting or- 
gans, analogous to the biliary organs of many invertebrate 
animals, with whieh, says Dr Sharpey, it must be allowed 
they agree in several respects. In the living animal they 
are bathed, or rather float, in sea-water, which is presum- 
ed to be introdueed within the body by means of numerous 
small tubular filaments that rise up on the back between 
the tubercles, penetrating the soft parts of the skin; and it 
is aseertained that the water, after a timc, may be expelled 
through the same conduits,’ for there is no doubt of the 
animal’s ability both to fill and empty its body. The ani- 
mal, observes Dr Sharpey, slowly distends itself with the 
water, “ and again, but at no stated intcrval, gives out a 
portion of it: this is obvious from the fact, that the same 
animal may be seen distended at one time and flaccid at 
another. Naturalists are generally of opinion that the wa- 
ter enters and issues by the respiratory tubes (or dorsal 
filaments), and indeed no other orifices have been diseo- 
vered; we must however freely own that we have never been 
able actually to observe its passage through these tubes.” 
In the Ophiuride, in whom these tubes are not to be found, 
there must certainly be other entrances for the fluid; and 
these are probably certain orifices situated on the ventral 
surface, near the base of the rays. ‘The water, however 
introduced, is there for the purpose of respiration, the prin- 
cipal seat of which seems to be the peritoneal membrane. 
«‘ Spread over the viscera and the parietes of their containing 
eavity, and lining the respiratory tubes, it presents a great 
extent of surface, continually in contact with the surround- 
ing medium ; and we have found that a beautiful provision 
exists for maintaining currents of water along the mem- 
brane, and thus effecting that constant renovation of the 
fluid in contact with its surface which is required in the 
respiratory process. These currents are produced by means 
of cilia.”...“ Ciliary eurrents take place also on the external 
surface of the body, which probably partakes in the process 
of respiration; we have moreover observed them within the 
tubular feet, and on the internal surface of the stomach and 
exea: in this last situation they are probably subservient 
to digestion.’ ; 

The mode of progression of the Stelleridesis probably limit- 
ed to a sort of creeping ;* but their walk is not so slow as the 
language of most authors would induce us to believe; nor 
have we been able to ascertain, from many observations, 
that any one or two rays have a preference for the van, as 
has been insinuated, but whatever ray happens to point 
toward the object or place in view, is made the leader for 
the time being. The organs of locomotion are very dif- 
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' Gray in Annals of Philosophy. n. s. xii, p. 392. 
@ Reaumur in Linck. de Stell, Mar., App. p. 93. 


Ehrenberg has discovered that these filaments are inwardly clothed with vibratile cilia, 


and he believes there is within them a circulation, not of water, but of a fluid analogous to blood ; for he says we sce in it globules altogether 


like the blood-globules of other animals. 
‘ Baster (Opusc. Subs. i. p. 119) and Bosc say that 
water, and with their rays produce slight undulations, 
tions, and immediately sink to the bottom.” /is-. 
Mun. d’ Actinologie, p. 241. 
VOL. XXtI. 


Ann. des Sc. Nat. u. s. iv. p. 304. 7 
the Asterias can also swim. 
which suflice to direct their course. 


Nat. des Vers, ii. p. 125. 


3 Sharpey in Cyclop. of Anat. and Phys. ii. p. 40. 
“In this act they suspend themselves obliquely in the 
When they wish to descend, they cease these mo- 
certain species of Asterias swim swiftly. 
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Blainville has seen 
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Echinoder- ferent in the different families. 


Vilatae 


Z00PER YTS 5S. 


The rays of the Asterias, 
as already mentioned, are broadly furrowed underneath, 


alia the furrows planted with soft tentacula, which are flexible 


in every direction, being moved by cireular and longitudi- 
nal museuiar fibres, which enter copiously into their strue- 
ture. In form, these tentacula may be compared to a retort 
or florence-flask with along neek: the swollen vesieular bulb 
is placed within the cavity of the rays on each side of their 
mesial vertebrated column, while the neck issues from be- 
tween the interstices of its side-pieees, and protrudes out- 
wardly. ‘They are hollow, being filled to a eertain degree 
with water, introduced by a set of ramified internal vessels, 
which constitute an aquiferous system, similar to that whieh 
we found in the Holothuris.! When the star-fish wishes to 
elongate any particular tentaeulum, it eontracts the vesieu- 
lar bulb, and the water in it is eonsequently foreed up the 
neck, distending and stretehing it, and putting it ina fit 
condition to be applied against the ground or any objeet 
within reach. To this the extremity is affixed by the ae- 
tion of the muscular fibres, some contracting the eentre of 
the point into a dimple, and others firmly appressing the 
edge, so as to give it the form as well as the virtues of a 
sucker. Now, by shortening the tubes whieh have been 
so fixed, the body is drawn towards their insertion ; and by 
a eurious suecession of these actions, the creature goes 
whither it has willed.? It is impossible to follow the exaet 
succession of the retraction and elongation of the suckers, 
nor indeed do they seem to be called into action after any 
regulated plan. Some are employed as stilts merely, on 
which the body is raised up buoyant in the eircumfluent 
medium, while others are pulled in and stretehed out to act 
as legs or feet; and others again seem to be used, more 
especially for the time, as seekers and feelers, that no prey 
may pass unawares, while the main objeet in view is ap- 
parently only a change of place. Bunt the Ophiurs pro- 
gress by a very different apparatus. ‘“ The diverging rays 
are firm and hard, have few spines, and no ehannel with 
suckers; they are used by the animal as legs, and as they 
are regularly placed, it can move in any direction that suits 
it. To go towards any partieular spot, it uses the two rays 
that are nearest to it, and another that is most distant from 
it; the two first eurve at their extremity, so as to form two 
hooks, which, being applied to the sand, drag the body for- 
wards, while the posterior is eurved vertieally, and performs 
the part of a repelling lever.”? This action of the rays is 
assisted by some subsidiary organs, which have been hither- 
to unnotieed. On examining the rays of a living Ophiura, 
we have notieed that every one of their articulations is fur- 
nished with a pair of strong sharp moveable claws, similar 
to those of many inseets and erustaceans ; and from their 
position under the lateral spines on the ventral aspect, not 
more conveniently placed for taking hold of a plain surface 
than their form has an obvious adaptation to that act. They 
are unquestionably organs belonging to locomotion, whieh 
seems to us to be further aided by some filamentous tenta- 
cula that issue from pores in the ventral dise, whose fune- 
tion, though mainly respiratory, may be in a secondary de- 
gree locomotive, by serving as stayers to support the body, 
and elevate it above the unevenness and frietion of the 
surface traversed. 

The nature and number of the senses bestowed upon 


. the Stellerides is a subject of doubtful inquiry ; for the or- 


gans of these senses are either so far removed from ours B¢ 
that analogy offers no clue to their function, or the resem. 
blance is so forced and superficial that it may possibly lead 
us to very erroneous conclusions. There is no reason to 
doubt that the species are richly endowed with the sense of 
toueh ; but it is doubtful whether any part or organ pos. 
sesses that modification of the senses on whose discrimina- 
tion the luxury of taste depends. It is equally doubtful 
to us, whether any have visual organs, for that blindness js 
the lot of most of them is granted. Ehrenberg, however, 
when examining living speeimens of the Asterias violacea, 
discovered a point of a bright red eolour, precisely defined, 
and situated beneath and towards the apiees of each of the 
five rays. This point he believes to be oeular; and to 
give seope and direction to the organ, the star-fish curls 
baek the tip of the ray when in the act of progression. 
Ehrenberg succeeded in tracing some nervous filaments to 
the apex of the rays, where he also found a small ganglion 
placed near the eye. In front of this ganglion, towards 
the mouth, there are some jointed nervous fibres; but 
similar artieulations are not visible in the nerves situat- 
ed near the mouth itself, whence this illustrious naturalist 
concludes, that the noblest part of the nervous system is 
found towards the apiees of the rays.4 But what office are 
we to assign to those anomalous organs, which, in the 
Echinides, Monro has eompared to insect antennae? They 
exist in the Stellerides, principally on the sides of the rays 
hid among the spines. “ Eaeh eonsists of a soft stem, 
bearing at its summit, or (when branehed) at the point of 
each braneh, a sort of forceps of ealcareous matter, not un- 
like a erab’s claw, exeept that the two blades are equal and 
similar. When the point of a fine needle is introduced be- 
tween the blades, whieh are for the most part open ina 
fresh and vigorous speeimen, they instantly close, and grasp 
it with considerable foree. The particular use of these 
prehensile organs is not apparent; their stem, it may be 
remarked, is quite impervious.”* 

The Stellerides are oviparous, the ovary forming a grape- 
like cluster, placed near the origin and at the sides of the 
ceeca, for there are two ovaries to each ray. The eggs lie 
numerously imbedded in a colourless jelly, eovered witha 
thin pellicle, and are at first equally colourless ; but during 
their progress to eomplete development, they pass through 
a great variety of colours, and when fully formed, assume 
invariably the distinguishing shade observed in the adult 
animal.6 They escape from the bedy by certain apertures, 
observable at the side of the mouth in the angle of separa- 
tion of the rays; and the greater number of the species are 
said to deposit their spawn in spring. When excluded 
from the egg, they are, according to Saars, very unlike the 
parent, for they are then binary, and do not become radi- 
ated until after some weeks.’ 

The Stellerides are riehly endowed with the wonderful 
property of reprodueing parts which they may have lost 
from aecident. Insummer, it is asserted by Bose, the parts 
pullulate and attain their original size in the course of a 
few days, while in winter some months are required for 
sueh produetion ; but this is one of those loose assertions 
in whieh the works of Bose abound. The time really re- 
quired is mueh longer, though not exaetly ascertained, and 
seasons probably influenee it in no great degree. One ray 
lopt off, or two or three, all grow again; nay, a single arm, 
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' For a description of this apparatus, and of the interior anatomy in general, see the excellent article “ Echinodermata,” in the Cyclop. of 


Anat. and Physioiogy. 


2 Reaumur in Ub, s. cit. p. 92. Linck argues logically against this pedestrious property of the tentacula, which he wishes us to believe are 


solely organs of touch and taste, little tonguclets. 
3 Kirby’s Bridgew. Treatise, i. p. 202. 
4 Ann. des ‘Sc. Nat., n.s. iv. p. 306. 


De Stell. Mar. pp.13, 14. But logic may prove other things than facts. 
‘The passage is translated from Reaumur. ; 
Mr E. Forbes also considers these scarlet dots to be ocular (see bis paper on the “ Asteriad@ of the 


See Linck. sup. cit. p. 95. 


iish Sea,” in the eighth volume of the MWernerian Memoirs) ; but Dujardin retains his doubts. 


® Sharpey in Cyclop. of Anat. and Phys. ii. p. 32. 


6 Knox on the Nat. Hist. of the Salmon, p. 52+ 


7 Ann, des Sc. Nat. n. s. vii. p» 248; and Lam. Anim. sans Vert. 2de edit. iii. p. 257. 


{provided any portion of the disc remain attached, will live 
i and become cinquefoil, as it was previously to its miserable 
mutilation. ‘There was a time when these phenomena gave 
| rise to expressions of the greatest wonder,' and to specula- 
| tions more curious than edifying, touching the possible di- 
visibility of the soul, and other metaphysieal subtilties. We 
may safely from them infer, that the susceptibility to pain 
in these animals must be very considerably, and almost in- 
finitely, less than in animals of a more perfect kind, since 
in these the pain consequent on such injuries, and the sym- 
pathetic fever which follows as its necessary result, would 
be sufficient to kill them, independently of any other cause.” 

In relation to habitat, the Stellerides may be enumerated 
among the denizens of the shores of every sea, living ge- 
nerally at a depth of several fathoms, where they congre- 
gate in incalculable herds. ‘There are beds of some species 
on our own coasts, that spread over an extent of some 
hundreds of yards, lying, in some spots, one upon another, 
to the thickness of a foot or more. The species are more 
various, if not more productive, in tropical than in tempe- 
rate or cold seas. They prey upon small testaceous mol- 
lusca, which they catch with their suctorial feet, and retain 
opposite the mouth by means of the spinous projections 
surrounding it. We have found in their stomachs various 
univalved species, but the conchifera are supposed to be 
more especial favourites. M. Eudes Deslongchamps has 
observed five or six individuals of Asterias rubens clustered 
together in the form of a ball, the nueleus of which was a 

“Mactra. ‘The star-fish had retroverted their vesicular 
stomachs, and were found endeavouring to suck out the fish 
from between the valves of the shell; but it is impossible 
to believe, with this naturalist, that the Asterias had sepa- 
rated, or were capable of separating them, so as to inject 

within a fluid capable of benumbing the molluse and pla- 
cing it beyond resistance, the more especially as this fluid 
has no other than imaginary existence. There can be no 
doubt that the valves had partially opened, from the feeble- 
ness or death of the molluscum, before it was set upon by 

the star-fish We have seen similar clusters around a 
Turbo or whelk. Deslongchamps’s opinion is indeed only 
worth notice as coinciding with that of the fishermen, who, 
regardless of the certain inefficiency of the agent, are fond 
of telling of the exterminating war waged by the Asterias 

_ against the oysters; a tale which has its invention at a far- 
» distant date, being found in Aristotle, paraphrased by Atlian, 
: and versified by Oppian, and hence copied without question 
’ by every subsequent popular compiler. 

"In their turn the Stellerides are grecdily preyed upon by 
fish of almost every sort; for they who assert that the 
acridity of their flesh, or the spines and prickles of their 
skin, render them distasteful or formidable,* know nothing 
of the voracity and power of their foes. We have very 
often found the stomach of cods and haddocks crammed 
with the remains of star-fish, more especially of the prickly 
Ophiure, and that at a season when the fish were in high 
perfection. Dr Knox has attempted to prove that the ova 
of the Echinodermata are the proper food of the salmon, 
which is only fit for the table of the epicure when he has 
been feeding on them: “ from the richness of the food on 
whieh the true salmon solely subsists, arises, at least to a 
certain extent, the excellent qualities of the fish as an 
article of food”’> Vast numbers are more certainly destroy- 
ed by the fisherman, who finds they materially injure the pro- 
duce of his art, by clinging to and clustering round his baits, 
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and who therefore wreaks his vengeance on them by throw- Echinoder- 


ing them in heaps on the dunghill. In some places the com- 
mon species have even been used as manure; but other-- 
wise man has not found them adapted to his use, for the me- 
dicinal virtues which the early physicians and astrologers 
ascribed to them, have disappeared in their modern gene- 
rations. 


To remedy that looseness of description which of necessity be- 
longs to such general views as we have been giving, we proceed 
to notice the systematic arrangements of the order, whose only 
common characters seem to be, as Linck long ago observed, a de- 
pressed multifid coriaceous body, with rays or lobes radiating from 
the margin of the disc, and an inferior central mouth. Linck’s 
primary division of it into the fissured and entire (fissze et inte- 
gre) indicates his perception of those differences in structure on 
which modern naturalists found their principal families; but his 
want of knowledge of system becomes very obvious in the subor- 
dinate details, when he exclusively drew the character of his se- 
condary divisions from the number of the rays ; a character of such 
trivial importance as not even to be specifical, but subversive of 
every natural affinity. Linnzeus arranged the whole under one 
genus (Asterias); which Lamarck divided into four, whose essen- 
tial characters may be shortly stated thus: ; 

* Rays articulate, distinct from the disc. 

1. Comatuta. Rays of two kinds, dorsal and marginal; the 
dorsal simple, short and filiform ; the marginal larger, and 
pinnate. 

2. Euryate. Rays marginal, alike, dichotomous, and much 
divided. 

3. Opniura. Rays alike, marginal and simple. 

** Rays continuous with the disc. 

4, AstERtas. Rays furrowed underneath, and tentaculiferous. 

Cuvier adopted the genera of Lamarck, but, with a proper re- 
gard for the rights of priority, for Comatula he substituted the 
name Alecto, and for Euryale that of Gorgonocephalus, which had 
been previously bestowed on the same groups by our celebrated 
countryman Dr Leach. ‘The genus Ophiura, Cuvier further pro- 
posed to divide into two ; the one embracing those species whose 
rays are furnished with mobile lateral spines, and between whose 
articulations small fleshy tentacular filaments ( pieds) issue on each 
side ; the other those in which the rays, having no lateral spines, 
resemble the tails of lizards. In these “ the central disc has, in 
each interval of the rays, on the side where the mouth is, four 
holes, which penetrate into the interior, and serve perhaps for 
respiration, oF, according to others, for the issue of the eggs. 
‘There are no feet, except in five short furrows, which form a star 
around the mouth.” ‘The genus Encrinus, which Lamarck had 
referred to the Zoophytes, Cuvier properly placed near the Coma- 
tula, adopting the views of Miller implicitly in regard to its struc- 
ture and further subdivisions. 

Miller names the family of which the Enerinus may be consi- 
dered the type, Crinoidea or lily-shaped animals, a family ren- 
dered interesting, as Mr Parkinson® remarks, not only by their 
curious forms and extraordinary structure, but also by their being 
among the earliest inhabitants of this planet. Hence they are so 
far aliens of this world, that whilst immense tracks of rocks are 
Jiterally formed of the entombed remains of different species ina 
mineralized condition, only five or six s cies have yet been dis- 
covered in a recent state.” “ An idea of their structure may be 
obtained if we imagine an Asterias placed with its mouth upwards 
on a columnar jointed stem, one end of which is connected to the 
dorsal surface of the animal, and the other most probably fixed at 
the bottom of the sea. The rays or arms extending from the 
circumference of the body are much branched, and at last pin- 
nated; other jointed processes, named auxiliary arms, surround 
the stem in whorls placed at short intervals. The column is 
perforated in its centre with a narrow canal, down which a pro- 
longation of the stomach extends, and lateral canals proceed from 
the central one through the verticillate auxiliary arms The 
Comatula has rays spreading from the circumference of the body, 
pranched and pinnated like those of the Pentacrinite. It is not 
fixed on a column, but the dorsal surface of the body is elevated 
in the middle. and bears a number of smaller rays or arms; and 

this dorsal eminence, with its rays, has been sometimes compared 
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8 Kdin. New Phil. Journ., ii. p- 394. 


1 Reaumur, Hist. des Insect. vi. pref. lx. &e. 

@ Good’s Book of Nature, i. 429. 

® « Onthe Nat. Hist. of the Salmon,” &c. p- 8, & pamy 
municate poisonous qualities to the mussel. 

8 Introd. Foss. Org. Remains, p- 95. 4 

7 Kirby is led by his speculations to believe 
ii, p. 15. : 
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that the extinct forms still exist in the deepest ab 


4 Blumenbach’s Man. of Nat. Hist., trans. p. 267. 
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to a rudiment of the column of the Pentacrinite with its auxiliary 
arms. Besides the mouth, there is an anal opening on the ven- 


“= tral surface, situated on an eminence near the margin.”! ‘The 


exactness of the comparison here drawn between the Comatula 
and Pentacrinus, first detected by the acuteness of Miller and 
Gray, has been singularly illustrated by the discovery of Mr J. 
V. Thompson, that Pentacrinus is only Comatula in its first stage 
of existence ; the head, in the progress of development, separating 
from the stem, to become, instead of a fixed pedicellated floriform 
zoophyte, a nomade star-fish in the bosom of the ocean. In their 
fixed condition, the Crinoidea appear to have had a considerable 
range for the seizure of their prey, without possessing absolute 
locomotion, 
Still moving, yet immoved from their sted; 

for the peculiar mode of the articulation of their vertebree proba- 
bly afforded them a great degree of mobility, with considerable 
security against dislocation.2 They grow erect, the stem being 
in general sufficiently stiff and strong to support the heavier head ; 
but when it is not so, as in the Umbellularia, we find that, just 
under what has been called the pelvis, “a hollow bladder-like mem. 
braue” embraces the upper part of the stalk for about two or three 
inches, aud, performing the office of a buoy or swimming-bladder, 
keeps the head in an upright positicn.? 

In 1826, Mr J. I. Gray proposed to divide the Stellerides into 
three families. I. Asteriade, distinguished by having tentacular 
feet in the ambulacra ofits rays, and by a calcareous wart (the corpus 
spongiosum of Spix) on the dorsal surtace of the disc: IT. Ophiuride, 
with solid articulated rays, and no wart: III. Encrinide, co-equal 
with the Crinoidea of Miller, and distinguished from the two pre- 
ceding by possessing a double aperture to the digestive organs, a 
peculiarity which he was the first to discover in Comatula.* 

Our limits will permit us to give no more than a mere outline 
of Blainville’s arrangement, which rests on the same basis, but 
is more elaborately framed, and embraces the crinvidean genera, 
which the industry and sagacity of Miller had enabled him to detect 
and define. 


( Oreillers. 
| Palmastéries. 
+ Platastéries, 
| Pentastéries. 
LSclastéries.® 
{ Ophiura. 
{ Euryale. 
( Free, Comatula. 
{ Encrinus. 
| | Phytocrinus. 
Pentacrinus. 
(aprseea) 


(Stellated. 
Fam. i. Astérides, 


Body Disciform. 


Fam. ii. Astérophides, 


Cupuliform, 
Fam. iii. Astérencrinides, 
Apiocrinites. 
Poteriocrinites. 
| Cyathocrinites. 
a.ctinocrinites. 
Khodocrinites. 
Platycrinites. 
Caryocrinites. 


Marsupites. 
LPentremites.§ 


Agassiz has not introduced any essential novelty in the distri- 
bution of this family, but, to compensate the brevity of our notices 
of’ previous attenipts, we find it necessary to give the definitions 
of such of his genera as contain recent species, at length. 


FAMILY I.—-aSTERIADZ. 
The Asteriadze answer to the limits which Lamarck has assigned 
to the genus Asterias. What distinguishes them is their possess- 
ing a single orifice of the intestinal canal, surrounded by suckers, 


but void of teeth ; while deep grooves, containing several series of 


pedicles, extend from the mouth to the extremity of therays. On 
the dorsal surface we remark, between the two posterior rays, a 
calcareous wart, convex externally, and grooved like a madrepore, 
which has therefore been denominated the madreporiform tu- 
bercle. It covers a singular organ, named the stone-canal by 
‘Tiedemann, who believed its office to be the secretion of the earthy 
matter required for the growth of the calcareous skeleton. The 
accuracy of his description of its structure has however been called 
in question; and the opinions relative to its function are various 
and contradictory.” Blainville considers it to be in some way 
connected with generation; and from its variations he asserts we 


1 Sharpey in Cyclop. sup. cit. p. 32. 


* Parkinson in /id, eit. p. 95. 


may draw our most permanent characteristics of the species.® Jt 
is almost certain, he also tells us, that there is a distinction of 
Sexes among them, and consequently a sexual union ; and indeed 
Otho Fabricius says that in the month of May in Greenland they 
are to be found in pairs united face to face.? ; 

Genus AsTeERias, Linn.—Body star-like ; superior surface tesge. 
lated ; rays flattened, edged with two series of large laming bear. 
ing small spines. 

Genus CaLastTEnr, 4g.— Differs from the preceding genus in 
having the interior cavity circumscribed by laminze arranged like 
those of the Echini, and’ at whose sunimits we observe a star of 
ambulacra. ‘Chis genus approaches therefore by its organization 
to the family of the Crinoidea, while its torm is that of the true 
Asteriz.” ‘There is only one fossil species. 

Genus GontastER, Ag.—* Body pentagonal, bordered by a 
double series of laminze, bearing smallspines; upper surface nodose,” 

Genus OrnipiasTER, Ag.—‘ Body star-like, finely tesselated 
on its whole surface ; inferior grooves very narrow.” 

Genus Cripetia, Ag.—“ Body star-like, rays tuberculous and 
elongated ; epidermis porous in the intervals.” 

Genus Uraster, 4g.— Body star-like, entirely covered with 
more or less prominent spines.” 

Genus Asterina, Nardo.—‘ Body pentagonal, covered with 
pectinated scales; upper surface inflated ; grooves of the under 
surface deep.” 

Genus PatmireEs, Linck.Body pentagonal, very flat, thin, but 
membranaceous at its edges, 

Genus Caterra, Ag.—Body pentagonal, slit at the angles ; te. 
guments granular. 


FAMILY II.—-OPHIURIDA, 


The Ophiuride are distinguished by the central part of their 
body forming a distinct and flattened disc, to which are annexed 
more or less elongated and even ramified rays, with no grooves on 
their surface. “ ‘They are spinigrade animals, and have no true 
suckers by which to walk, their progression being effected (and 
with great facility) by means of five long flexible jointed processes, 
placed at regular distances round the body, and furnished with 
spines on the sides and membranous tentacula. These processes 
are very different from the arms of the true star-fishes, which are 
lobes of the animal’s body ; whereas the arms of the Ophiuride 
are superadded to the body, and there is no excavation in them for 
any prolongation of the digestive organs. ‘The stomach is a sac 
with one aperture, its walls externally covered with vibratile cilia. 
The ovaries are not branched; they are placed near the arms, and 
open by orifices near the mouth, between the origin of the arms. 
Their investing membrane is also ciliated ; but on the rest of the 
body and arms no cilia exist, hence we may conclude there is no 
separate respiratory system.”—Edward Forbes. 

Genus Opnivura, Lam.—Dise much flattened ; rays simple, 
squamose, bearing very short spines adhering to the rays. 

Genus Orniocoma, Ag.—This genus ditiers from the preceding 
in having very long moveable spines attached to the rays. 


FAMILY 11J.-~CRINOIDEA. 


The Crinoidea, notwithstanding their star-like form and their 
great external resemblance to the Ophiuride, constitute however 
a distinct family, characterized by the presence of two separate 
orifices to the intestinal canal, although very near to each other. 
‘These orifices are by no means easily distinguished among the rays 
which surround them, especially in the fossil species. The great- 
est part of the species are pediculate, i. e. carried on a foot.stalk 
adhering to the centre of the region, which, in the star-fish, we con- 
sidered as the middle of the dorsal surface. 

Genus Comarua, Lam.—Disc pentagonal, arched at its upper 
surface, which bears several series of simple and articulated rays; 
rays of the disc bifurcate, beginning however with two simple 
preces. The edges of the rays are pinnate ; mouth central, sunk ; 
anus between the mouth and the border of the disc, obliquely pro- 
minent. Animal free when mature, but fixed and pedicellate 
when young. 

Mr J. V. Thompson has discovered that ‘ the body of the Coma- 
tula, when the animal is kept in a small quantity of sea-water, is 
soon detached, entire and perfect, from the cavity in which it is 
lodged. and in this state it might be mistaken for an animal of a 
very different tribe.” He suspects that the genus Mammaria of 
Miller may have no better foundation. The same naturalist has 
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* Annals of Philosophy, ns s. xii. p. 394. The Rev. Mr Guilding’s arrangement so much resembles Mr Gray’s, that its quotation here is 


ulinecessary. See Mag. Nat. Hist. viii. p. 70. 
° Man. d' Actinologie, p. 235. 
® Man. d’ Actinologie, p. 237. 


> These are sub-genera or sections only of the genus Asterias. 


? The subject is ably stated by Dr Sharpey in Cyclop. of Anut. and Physiology. 


9 Man. u' Actinologie, p. 236. 
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made the still more singular discovery that the Pentacrinite of the 
Trish seas, which he first described under the name of Pentacrinus 
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Europeus, and which has since been made the type of the genus 
Phytocrinus by De Blainville and Agassiz, is a Comatula in its 
earlier states of development. When not more than one eighth 
of an inch in height, this Pentacrinus “resembles a little club, 
) fixed by an expanded basis, and giving exit at its apex to a few 
llucid tentacula; no other part of the solid fabric is observable, 
but an indistinct appearance cf the perisome. In those specimens 
which have made a little more progress, together with the elonga- 
tion of the pedicle or stem, its joints begin to make their appear- 
ance; the body acquires a larger size and brownish tint, from a 
grosser food; the tentacula of the mouth protrude in a greater 
degree, and move slowly in various directions. In others still 
more advanced, the joints of the stem become quite obvious, from 
their opacity and white colour, and the base of the future arms, as 
well as the auxiliary side-arms, are rendered palpable. The arms 
from this period lengthen apace from their bifurcation, and have 
superadded to them a double range of transparent jointed tenta- 
cula; so that the animal begins to put on a more perfect appear- 
ance, and now for some time merely acquires a somewhat greater 
size and an extension of its arms, which, although they solidify 
from their origin upwards, remain pellucid and thick at their apices, 
where elongation, evolution, and the secretion of calcareous matter 
jsgradually going on.” Subsequently the arms again bifurcate at 
or near to their extremities, a second and even a third time, and 
having reached the full development entitling it to the name of 
a Pentacrinite, the head appears to be cast off, that it may become 
a nomade Comatula. How just then the conclusion of Mr 
Thompson from these interesting discoveries. “ From these ob- 
servations connected with the growth of this animal, and by which 
it appears to present itself at various stages of its progress under 
considerable diversity of form, naturalists may learn to avoid the 
unnecessary multiplication of the genera and species of the Cri- 
noidea, by giving undue weight and consideration to characters 
originating in the progressive evolution of individual species, and 
which are consequently of a transitory and delusive nature.””" 

Genus ComasreR, 4g.—This genus has the same organization 
as the preceding, but the arms are ramified instead of being simply 
furcate. 

Genus GanymEDA, Gray.—The genus which Mr Gray describ- 
ed under this name in the Proc. Zool. Soc. of London for 1834, p. 
15, he has ascertained to be founded on what is evidently only the 
basal joint of the body of the English species of Comatuls,—An- 
nals and Mag. of Nat. Hist. i. p. 158. 

Genus Pentacrinus, Miller.—Pedicle more or less pentagonal, 
bearing at intervals simple verticillate rays; rays of the disc fixed 
to the pedicle, each by a cuneiform piece, followed by two simple 
pieces, after which the rays bifurcate, and at a little farther «is- 
tance divide into two, which then branch out into numerous ap- 
pendices, pinnate at their edges. The space between the base of 
the rays, occupied by the visceral cavity, 1s formed by numerous 
small laminee. The only living species (P. caput Medusc) is a na- 
tive of the Carribbean seas. 


Il] —-ACALEPH.?—-SEA-JELLIES. 


The Aealephe have been named by Blainville the 
Arachnodermata, to mark in a stronger manner how re- 
markably they contrast with the Echinodermata in the 
strueture of the skin, whieh is a soft serous pellueid cuticle, 
containing sometimes miliary granules, but always smooth 
and even, and as thin as the gossamer’s web. They are 
radiated animals of a gelatinous consistency, with an unarm- 
ed mouth in the centre of the ventral surface, the entrance 
into a stomachal cavity without proper parietes, but fur- 
nished with vasculiform canals ramified through the body ; 
their respiratory apparatus is ciliary, and their mode of ge- 
neration oviparous; thcy arc all nomade and marine, and 
move through the water by alternate contractions and dilata- 
tions of their periphery, or by the aid of vibratile eilia. The 
constituents of the elass are divisible into two orders, viz., 
1, The Mzpusipzs, with a body almost always circular, 


1See J. V. Thompson's Memoir on the Pentacrinus Europeus, 
Forbes’s History of British Star- Fishes. 
2 Synonymes: Radiares mollasses ; 
$ Synonymes: Raviares medusaires: Acalephes simples ; A. 
4 See Kirby’s Bridyew. Treat. i. p. 199. 


Orties de mer libres ; Arachnodermes ; Gelatines ; 
Discophores 5 Acalepha Cyclomorpha ; Medusida, 


5 Anim, Vert. ti. p. 444, 446, and 452-3. 


the oral aperture, mostly fringed with tentacular ciliated 
appendages : 2. The ACALEPHEs properly speaking, whose 
body is irregular and multiform, bilateral, and sometimes 


orbieular, with brachial or filamentous appendages, and ci- 
liary fringes. 


ORDER IL—MEDUSIDES.$ 


Among animate creations, there is none that excels the 
Medusides in beauty and ornament, or in the variety and 
eccentricity of their forms ; 


there’s not a gem 
Wrought by man’s art to be compared to them ; 
Soft, brilliant, tender, through the wave they glow, 
And make the moonbeam brighter where they flow. 


When floating in the ocean, most of them appear like erys- 
tal bowls of the purest transpareney, veined and patterned 
with the most brilliant colours, and their rims ornamented 
with fringes, furbelows, and arbuscles of such delicacy and 
intricacy of workmanship, that even the most experienced 
in nature’s works marvel how it is that such textures, too 
frail to bear the lightest handling, are kcpt entirc amid the 
restless element of their nativity* We have often watched 
with intense interest some of the least coniplicated, and, it 
may be, some of the least beautiful, as they floated by us 
on the surface of a summer’s sea. On a hasty examination, 
they may seem to be supportcd there by their own inhe- 
rent bnoyancy, and to be carried onwards with the tide or 
current, which they have apparently no power to resist ; but 
watched a whilc, they are sccn alternately to contract and 
expand the whole periphery of the body at regularly-timed 
intervals, in a manner which Dr Roget has aptly illustrated 
by comparing it to the opening and shutting of a parasol, 
and with a quiekness and force which we have felt to be 
considerable. By these motions the Medusides can swim 
against a gentle current, though they more commonly yield 
themselves up to its persuasive violence ; and when alarmed 
they ean also sink deep into the bosom of the sea with eon- 
siderable velocity, so as frequently to elude an attempt to 
seeure them. ‘They can stop and maintain themselves at 
any depth, and rise again with equal ease to enjoy a nearer 
intercourse with light and air. Lamarck’s speculations 
rendering it necessary to deny to them either nerves or 
muscles, he has persuaded himself that these motions of the 
body arc entircly mechanical, produced by the influx and 
efflux of imponderable fluids, such as electricity, permeating 
and flowing through its gelatinous texture ;° but we are very 
sure that he will summarily reject this theory who has once 
observed the phenomena, which are certainly in some de- 
grec under the control of the animal, and regulated by its 
will and sensations. It seems indeed to be now proved, 
more especially by the anatomies of Ehrenberg,® that they 
are the effects of the contraetion of muscular fibres, radiat- 
ing from near the centre of the body to the circumfcrence, 
running alongside the vein-like nutritious canals, and by 
others in the rim, which have a circular direction. We 
know also that the Medusides do possess a nervous system, 
formed after the same plan, and rather more complete than 
it is in other radiated beings. 

The figure of the Medusides is regular and almost always 
cireular (for the Velella alone are oval), sometimes diseoid 
or spheroidieal. but generally hemispherical, so as to allow of 
a comparison between them and the mushrooms, which they 
are presumed to represent in the animal kingdom ; and the 


Cork, 1827, 4to; the Edin. New Phil. Journal for 1886; and Mr Edward 


Jelly-Fish ; Sea-Blubbers. 


6 4nn. des Sciences Nat. n. s. iv. p. 290, &c. 
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Acalephe. same fancy may see in them the living models on which our 


———v—"_unibrellas have been made. 


The margin is usually fringed 
with tentacular filaments; and in many species we also 
observe, placed at wide intervals, a circle of coloured warts, 
which, from their organization, are evidently organs of im- 
portance in the animal’s economy. Ehrenberg believes 
them to be branchial, for connected with each of them he 
has discovered a partial circulation of a fluid analogous to 
blood ; and, what is still more singular, he has detected in 
their near vicinity an organ retractile, within a sheath, and 
containing a mineral crystal, to which he assigns the office 
of an eye, because it is similar in structure to the eye of 
several infusory animalcules, and is more amply provided 
with nerves than any organ other than one of scnse ought 
to he. 

‘The under surface of the umbrella is sometimes entirely 
naked, sometimes furnished with numerous scattered tenta- 
cular suckers, as in Porpita and Velella, or with greatly di- 
versified brachial appendages, which depend usually from 
the lips of the mouth. These are either free from each 
other and separate to the base, or they coalesce so as to 
form a kind of stalk previous to their ramification into lobes 
or filaments, each division having at its extremity pores 
for the absorption of the thin nutriment on which such 
species must necessarily subsist. The Medusz with this 
structure resemble a bulbous root with its radical fibres, 
and were therefore called thizostomous by Cuvier.| The 
greater number of the Medusides, however, have a distinct 


mouth, placed always centrally, either sessile or at the end. 


ot a species of proboscis more or less prolonged. It has no 
hard parts, nor teeth, nor jaws, and Icads by a very short 
cesophagus into the stomach, consisting frequently of four 
separate cavities excavated in the gelatinous parenchyma, 
without any peculiar lining. From the stomach proceed nu- 
merous vessels, which all bend to the circumference. Some 
of these vessels are simple and undivided, others ramify di- 
chotomously like veins, and form anastomoscs among their 
ultimate divisions. Injections from the stomach pass more 
readily into the simple than into the ramose vessels ; but 
both kinds serve for the conveyance of the digested food, 
whose unassimilated remains pass from the body through 
their extremitics, which open by apertures on the rim. The 
portion intended for nutrition and growth probably trans- 
udes in part into the parenchyma, while it flows along the 
vessels ; and a part seems to enter a peculiar vessel which 
runs round the periphery that it may pass into the partial 
circulations at the marginal tubercles, and be submitted to 
the action of the air. It must, however, be admitted that 
these tubercles exist in comparatively few spccies;? and there 
can be little doubt that the principal airing of the nutritive 
fluids is effected by the action of the circumfluent water on 
the exterior surface, as well as in the internal cavities and 
vessels. ‘fo effect this great purpose the more completely, 
we find that the oral and marginal filaments are clothed 
with vibratile cilia, which drive currents of water over them 
in determinate directions; and these cilia are said likewise 
to line some of the interior cavities. It is from their action 
that portions cut off from the appendages continue to move 
like independent and perfect beings; a circumstance appa- 
rently so demonstrative of their completeness, as to have 
given origin to several spurious specics. 

The Rhizostomes, as we have already mentioned, feed 
only on fluid matters, and such also is the condition of 
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T Regne Animal, iii. p. 278. Figures illustrative of the structure are given in the Bridgew. Treatise of Dr Roget, ii, p. 888-9. . 

2 We may here warn the student that he should guard against the too great extension of these general remarks; for the truth is, few species 
have been examined anatomically, and even the most general detail will be found to have many individual exceptions. 

% Probably the Oniscus medusarum of O. Fabricius. Faun. Groenl. p. 257. 

4 Ann. des Se. Nat, n.s. iv. p. 297. Rathke apparently borrows his account of the development of the Medusz’ principally from Ebren- 
berg, but he omits their escape into the sea previously to their introduction into the brachial sacs, which is really incredible ; and he saysthat 
when lodged in these sacs they have no longer a chorion, as Ehrenberg pretends, and are consequently already young Medusx. See Bur- 


dach’s Traité de Physiologie, tom. iii. p. 67, &. 


.cea and entomostraca constitute the principal food of most 


those genera which Peron and Le Sueur named AGAStric, Acalert 
from a belief that they had neither mouth nor alimentary 
sacs ; for although this latter statement has been shewn to 
be erroneous, yet the absorption of the aliment appears to 
be through pores. But the bulk of the Medusides love 
a grosser fare, and there is some slight evidence in { 
vour of their having a discrimination in the matter; for 
Gaede remarks that he has never found fishes in the sto- 
mach of Medusa capillata, but often worms; while in that 
of Medusa aurita there are frequently fishes, rarely worms, 
The latter species, according to our observation, feeds 
more frequently on pelagie Gammari; and minute crusta- 


of them. Digestion is extremely rapid. We remember 
once observing in the stomachs of Medusa aurita, several 
specimens of a Gammarus unknown to us,* and which we 
were anxious to examine: they were living when first seen, 
and when we left the Medusa in a basin of sea-water for 
half an hour, we little dreamed of the disappointment 
awaiting our return, for not a trace of the crustacea was 
then visible. 

All the species are propagated by ova generated in ap- 
propriate organs situated generally in the immediate vici- 
nity of the stomiach, but very variable in appearance and ge- 
neral structure. Previously to the deposition of the spawn, 
the ovaries swell in a very remarkable manner, and the 
young Mcduse, according to Blainville, are cast out throngh 
the mouth, sometimes after a certain degree of develop- 
ment in the appendages. In the Medusa aurita, according 
to Ehrenberg, the ova, previously to their maturation, escape 
through the peculiar aperture of the ovarial sac into the 
water, where they are laid hold on by the tentacula and 
the two layers of the brachial appendages, and received 
into little sacs which are formed on these layers, and which 
have a direction from the interior outwards. _ It is in these 
sacs that the ova are metamorphosed and matured. While 
in the ovary they have a thin smooth membranous enve- 
lope, are of a roundish figure, and filled with a dark-violet 
granulous fluid ; but in the foetal sacs they have no shell, 
and present themselves under three distinct forms. Some 
resemble bramble-berries, and their colour is a pale violet: 
othcrs, also of a pale violet, are disciform, in shape like a 
miniature Medusa, without arms, and without nutritive 
canals; and the third, which is the most numerous, has a 
cylindrical form, truncated at both ends, and of a yellowish- 
brown tint. The last two are densely covcred with cilia, 
and swim freely. The largest among them attain a diame- 
ter equal to the one eighth of a line; and they are about 
one third of this size when they lose their shell. From 
being unable to discover male organs in this Medusa, Ehren- 
berg has hazarded the conjecture that the smaller ova may 
become, as we understand him, males, which remain always 
ofa microscopical size, while the females only grow large ;* 
but the conjecture is a bold one. We are scarcely able to 
reconcile these interesting facts with one observed by M. 
Saars. In asmall volume published some years ago, this 
Swedish naturalist described a new genus of Medusides 
under the name of Strobila, from its great similitude to a fir 
cone ; but he now assures us that the Strobila is the young 
of M. aurita. In its strobiline statc, it is composed of a 
series of circular pieces, with numerous tentacula, and the 
cone is surmounted by a cylindrical shaft: in its develop- 
ment the pieces separate successively into disciform ra- 
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diated fragments, each of which becomes a perfect indi- 
vidual. 

The growth of the Medusides is as rapid as their life ap- 
ears to be short and transitory. There are many which 
never reach the magnitude of a pin’s head; and thence 
they graduate upwards to a size, even in our northern seas, 
of fully two feet across the disc, with labial appendages not 
Jess than six feet in length. The bulk to which they occa- 
sionally grow in the Indian Ocean is immense; and werealike 
hugeness attainable by them in the northern seas, we might 
Jend an easy belief to those naturalists who tell us that the 
Kraken was truly a Medusa2 Mr Telfair saw a Medusa 
cast on shore in the Bombay territory in 1819, which 
must have weighed many tons. “ I went to see it when 
the gale had subsided, which was not for three days after its 
being cast upon the sand; but it had already become offen- 
sive, and I could not distinguish any shape. The sea had 
thrown it high above the reach of the tide, and I instructed 
the fishermen who lived in the immediate neighbourhood 
to watch its decay, that if any osseous or cartilaginous part 
remained, it might be preserved 5 it rotted however en- 
tirely, and left no remains. It could not be less than nine 
months before it entirely disappeared, and the travellers 
were obliged to change the direction of the road for nearly 
a quarter of a mile to avoid the offensive and sickening 
stench which proceeded from ite 

The Medusides abound in our seas during the summer 
and autumn, and are thrown ashore in heaps after every 
storm.! Before the winter has set in, they have disap- 
peared, most of them being doubtless destroyed ; but during 
the cold season some surely inhabit the deep recesses of the 
ocean, to re-appear in another season ; and it is probable 
that the spawn of one summer’s generations lies hidden in 
the ooze until revived and evolved by the heat of the com- 
ing summer. In tropical seas they are still more profuse, as 

ell as more sportive in their configurations. Voyagers tell 
us of sailing through flocks so dense as to check the ship’s 
progress, and expanding for miles over the surface ; nor are 
they weary of speaking of their beauty and their phospho- 
rescent and stinging properties. In the arctic seas these 
creatures are equally abundant, furnishing the giant whale 
with the material of his growth, and swarming so thick, when 
of microscopic minuteness, as to communicate their colonr 
to the water. After his description of a globular semi- 
transparent species, from 1-20th to 1-30th of an inch in 
diameter, Dr Scoresby proceeds to say, “ [ afterwards exa- 
mincd the different qualities of sea-water, and found these 
substances very abundant in that of an olive-green colour 5 
and also occurring, but in less quantity, in the bluish-green 
water. ‘The number of Meduse in the olive-green sea was 


1 Ann. des Sc. Nat. n. 8. vii. p. 248. 
« « They are sometimes thrown in great quantity upon the s 
advantage. It has been attempted, but without much success, t 
in the way of manure upon arable jand.” 
to have kept a species for six days alive in a 
how instantaneously poisonous fresh water is to marine 
5 Fdin, Phil. Journ. ii. p. 12. 


6 Baird in Mag. of Nat. Hist. iii. p. 309, and vol. ix. p. 502. 


ZOOPER YTS. 


2 See Baster, Opusc. Subs. i. p. 26. 
hores of our climate, where endeavours have bee 


o extract ammonia from them. 
Griffith’s Cuvier, xii. p. 567 ne al 
basin of fresh water,—‘ ex Spara fluvio hausta,”—a very won 
animals in general. 


1015 
found to be immense. They were about one fourth ofaninch Acalepi. 
asunder. In this proportion, a cubic inch of water must con- 
tain 64; a cnbic foot 110,592; a cubic fathom 23,887,872 ; 
and a cubical mile about 23,888,000,000,000,000. From 
soundings made in the sitnation where these animals were 
found, it is probable the sea is upwards of a mile in depth; 
but whether these substances occupy the whole depth, is 
uncertain. Provided, however, the depth to which they 
extend be but 250 fathoms, the above immense number of 
one species may occur in a space of two miles square. It 
may give a little conception of the amount of Medusze in 
this extent, if we calculate the length of time that would 
be requisite, with a certain number of persons, for counting 
this number. Allowing that one person could count a mil- 
lion in seven days, which is barely possible, it would have 
required that $0,000 persons should have started at the 
creation of the world, to complete the enumeration at the 
present time.” 

Great numbers, for all of them are not so, as has been 
asserted, of the Medusides, are phosphorescent animals, 
emitting their lights at irregular intervals; and the flame 
generally passes away after a short glow. The large spe- 
cies appear, when luminous, like globes of living fire float- 
ing on the surface, or shining at a great depth through the 
water; but when the species are small and crowded, the 
Juminousness is diffused all round, or it is broken into innu- 
merable spots of light, “ rising to the surface, and again 
disappearing, like a host of small stars dancing and spark- 
ling on the bosom of the sea.’6 ‘The first kind of light is 
at least sometimes emitted at the pleasure of the creature, 
without the intervention of any foreign irritation ;7 but the 
other two seem always to require for its elicitation some 
outward stimulus, such as is given by their mutual contact 
and friction when a fresh breeze curls the waves, or when an 
oar-driven boat or a ship passes through the teeming waters, 
when “a long train of lambent coruscations are perpet- 
ually bursting upon the sides of the vessel, or pursuing her 
wake through the darkness.” 

In ‘such species as we have observed, the luminosity 
could not be detected issuing from any particular point or 
organ: it seemed that the whole body was impregnated 
with the light, which was given out involuntarily, if we 
may so speak; for some exterior irritation was nccessary to 
produce the appearance of it, thongh the Medusz do not 
distinguish whether the annoyance proceeds from an ani- 
mate or inanimate object. The species which possess the 
property are diffused through all seas, and the phenomenon 
5 little less beautiful and interesting in the Hebrides than 
it is under the line, or in Australian seas® ‘* The phospho- 
rescence takes place, particularly around thetentacula, during 


3 Edin. New Phil. Journ. iv. p. 406. 
n made to turn them to some 
been more beneficially employed 
but Professor Schwencke is said 
derful fact, wlien we remember 


They have 
‘Phe Medusides are all pelagic; 


Baster, Opuse. Subs. ii. p. 58. 


See also ‘Thompson’s Zoological Researches, p. 38, &c. 


oto, maintaining that the light is merely elicited by friction, &c., from 


fs F i i ty of the Medusides ez t 
ome naturalists deny the fumingtls piper This opinion is ably supported by Mr Westwood in the Mag. of Nat. 


some matter or fluid with which the water is impregnated at the time. 
firmatory of this view, we refer to the same work, vol. v. p. 1, &e. 


d by the fact that Medusa: have been noticed giving out t 


Hist. iv. p. 505, &c.; and for some observations con 
appears to us to be untenable, aud is apparently disprove 
depth, where they were beyond disturbance. 
« and looking over the vessel’s side when becalme 
cous or radiate animals emitting the splendour of a lamp, but cou 
to quole similar facts, but a more conclusive one is this. We had 
water we had, at the same time, & small specimen of Medusa aurita. 
light from the other vessel. It mus 


servations of Mr Bennett in Proccedings of the Zool, Soc. of London for 


hat our opinion is biassed by our partiality 


13, 1837. 
8 "This is contrary to the assertion of voyagers, 
says, “ The sea is phosphorescent in all latitudes ; 


and it may bet 
but he who 


Pacific Ocean, can form but an imperfect idea of the magnificence of § 


loch, during a voyage to the Shetland and Orkney {sles, discovere 
about twenty small Medusz. Edin. Phil. Journ. v. p+ 389. 


«« While sailing in the more shallow parts of the Carribbeat Sea, 
din these dangerous waters, in the midst of reefs, I have see 
ld never ascertain the species.” Mag. of Nat. Hi 
a luminous Dianea in a glass of sea-water, 

The light was readily evoke 


t therefore have proceeded from something else th 


has not witnessed this phenomenon in the 
uch a spectacle.” 
d upwards of 190 luminous animals, 


The opinion however 
heir light at many fathoms 
” says the Rev. Mr Guilding, 
nat the bottom huge mollus- 
ist. vii. p. 581. It were easy 
and ina vessel of the same 
J from the Dianea, but we could obtain no 
an the water. See in relation to this question the ob- 
January 1837 ; and those of his brother in the same work for June 
to all that is native. Humboliit 
torrid zone, and especially in the 
See Edin. New Phil. Journ. Vv. p- 329.—Dr Maccul- 
of which the most conspicuous were 
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Acalephx. the movements of the animal. 
“1 in the Medusa lucida when he 
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Macartney saw it increased 
warmed the water. The 
light also became more vivid in alcohol ; the animals, how- 
ever, quickly perished in it, and their light was extinguish- 
ed. Spallanzani remarked the trickling of a viscous fluid 
from the surface of Meduse, which had a burning taste, 
and produced an itching sensation on the skin. This Ij. 
quid, mixed with water or milk, renders them phosphores- 
cent for some hours, particularly when they are warmed 
and agitated. Dead animals, whose light was extinguished, 
again became phosphorescent by the addition of a quantity 
of spring water, and by movement at a hcat of 26° to 37°. 
Humboldt observed his fingers to shine for some time after 
he had touched Meduse: he also saw the light become 
stronger when the animals were galvanized. The light of 
Mcdusex to which Macartney applicd an electric shock, was 
extinguished for an instant, but afterwards appeared more 
vividly than previously"! In reference to the immediate 
cause of the phenomenon, the opinions which have been 
divilgcd are numerous and contradictory : here it must 
sufficc to give ‘Tiedemann’, as the most probable. “ Weigh- 
ing well all the circumstances,” says he, “ phosphorescence 
would seem to depend on a matter, the product of the 
changes of composition accompanying life, and, to all ap- 
pearance, secreted from the mass of humours by particular 
organs. his liquid probably contains phosphorus, or an 
analogous combustible substance, which combines with the 
oxygen of the air, or of aerated water, at a medium tem- 
perature, and thus produces the disengagement of light. 
‘The preparation and secretion of this substance are acts of 
life, which change, augment, or decrease by the influence 
of external stimulants, whose action on the animals modi- 
fics thcir manifestations of life. But the phosphorescence 
itself depends on the composition of the secreted matter, 
and cannot be regarded as a vital act, because on certain 
occasions it continues for whole days, even after the death of 
the animal.” As for its use, opinions are equally various ; but 
perhaps we err least when we conjecture it may serve to pro- 
tect those gifted with it from the aggressions of their enemies. 

Many Medusides possess likewise a stinging property 
sufficiently strong to blister the skin and inflict acute suffer- 
ing. Bosc describes the consequences thus. When a 
venomous Medusa touches the skin, there results a consider- 
able redness, with buttons of the same hue, which have a 
little white spot in their centres, attended with a piercing 
pain, which, after it has somewhat subsided, may be com- 
pared to often-repeated pricks. This lasts generally a half 
hour, and may be appcased by the application of linen 
steeped in oil, or even in fresh water. The redness will 
often re-appear after the lapse of several days, when the 
part is exposed to a temperature higher than that of the 
atmosphere.* He imagined that it was occasioned by the 
application of numerous microscopical suctorial papille, 
which issue from the surface of the tentacular arms, to 
the skin ; but this is disproved by the fact of the dead ani- 
mal being not less vesicatory than the one yet living. It 
probably resides, as Dicquemare believed, in some caustic 
exudation of the exterior membranes ; but it is not identical 
with the phosphorescent secretion, for some vesicating Me- 
dns are not luminous, and we know from our own ex- 
perience that our native luminous species are not all 
endowed with the power of vesication. 

The distinction of the species is difficult, because of the changes 
which they suffer in their growth; and the difficulty is increased 
‘ Tiedemann’s Comp. Physiology, i. p. 259. 
? Comp. Physiology, p. 269. 


* Hence they were named Urtice marine by the older naturalists, and sea-nettles by the common people. 
meant by their stinging acalephes is very doubtful, as is shewn by Kirby in Bridgew. Treatise, p. 402, &c. 
Also Griffith’s Cuvier, xii. p. 568. 

° Under the name of arms, Lamarck embraces the labial appendages of every kind. 


4 Hist. Nat. des Vers, p. ii. 163-4. 


7 Anim. sans Vertdbres, ii. p. 491. 


by their frequent minuteness and transparency, 


dency to dissolution, which prevents them being handled without 

injury, and opposes an almost insurmountable obstacle to their 
preservation in museums. From these inherent difficulties, the 
classification of the Medusides is believed to be still in an imper. 
fect and artificial state; yet a comparison between its Linnean 
barrenness, when one small genus embraced all tle known species, 
and its present richness, when many genera are necessary to ex. 
hibit all its variety and fulness, affords a pleasing argument in 
behalf of the zeal and inquisitiveness of modern naturalists, 
Peron and Le Sueur, with a good knowledge of what had been 
done by others, and with much new information acquired in their 
voyages, were the first to attempt the orderly arrangement of the 
Medusides ;5 but it was found to be tuo artificially constructed, 
and has not been adopted by subsequent systematists. Lamarck’s 
method, which was based on Peron and Le Sueur’s, has the recom- 
mendation of greater simplicity. It is as follows: 


RADIARES MEDUSAIRES. 


* One mouth only in the inferior dise of the umbrella. 
1. Umbrella without pedicle, or arms, or tentacula. 
[a] No lobes or appendages on the margin of the umbrella. 
Eudora. Phorcynia. 
[4] With lobes or appendages on the margin. 
Carybdea. 
2. Umbrella without a pedicle, and armless, but furnished with 
tentacula. 
Equorea. 
3. Umbreliawithout a pedicle, but with arms® below, and generally 
with tentacula on the margin. 
Callirhoe. 
4. Umbrella with a pedicle, with or without arms. No tentacula 
at the margin. 
Orythia. 
5. Umbrella with a pedicle, with or without arms ; tentacula on 
the margin. 
Dianea. 
* * Several mouths in the inferior disk of the umbrella. 
1. Umbrella without pedicle, arms, or tentacula. 
Ephyra. 
2. Umbrella without a pedicle or arms, but with marginal tenta- 
cula. 
Obelia. 
3. Umbrella without a pedicle, but furnished with arms under- 
neath. No marginal tentacula. 
Cassiopea. 
4. Umbrella without a pedicle, but with arms underneath, and 
marginal tentacula. 
Aurelia. 
5. Umbrella having a pedicle and arms, but no marginal tentacula. 
Cephea. 
6. Umbrella having a pedicle and arms, and marginal tentacula. 
Cyanea.7 


The following table gives a synoptical view of the system 
adopted by Eschscholtz in his work on this order,8 which has a 
high reputation, and is founded on much personal observation. 

1. M. Discophore. 


Medusz with a large central digestive cavity, and for their a4 
locomotive organ a gelatinous disc in form of an umbrella, 
constituting the greater part of the body. 


Section 1._PHANEROCARPA. 
The ovaries are visible. 


Sthenonia. 
Family Ist. Cassiopzea. Desai, 28 Medusa. 
i mi i ya | Cyanea. 
Rhizostomide......~ Rhizostoma. : yane 
{E — Meduside.... Pelagia. 
Chrysaora. 
Ephyra. 


a ee  —™ 


See also a summary of Spallanzani’s experiments in Griffith’s Cuvier, xii. p. 567. 


What Aristotle and Pliny 
5 Annales du Museum, tom. xiv. 


8 System der Acalephen. Berlin, 1829, 4t0» 


ont which render Apa) 
them scarcely visible in the water ; by their soft fragility and ten. —_ 
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rendered doubtful; and we are fain, in order to preserve Acalephe. 
distinctness and precision to our definitions of the vae ——~Y— 


Section II._-_Cryrprocarrz. 
The ovaries are concealed. 


f ag { Equorea. 
Family 3. — Family 5th. | tones 
Geryonidz....... Saphenia. /Equoride.... Coding 
Kirene. Eurybia. 
(Lymnorea. LPolixena. 
( Oceania. Family 6th. { Eudora. 
Callirhoe. Berenicide... { Berenice. 
Family 4th. | ‘Thaumantias. 
Oceanidee........- Tima. 
Cytacis. 
Melicerta. 
| Phorcynia. 


Blainville divides the class into two very unequal sections, from 
the presence or absence of a solid plate of support to the soft ge- 
Jatinous umbrella or body of the animal,—the Cirrhogrades having 
such a support, and the Pulmogrades being destitute of it; and 
they are further distinguished by considerable differences in the 
nature of the pipe uae’ which garnish the oral surface. The Pul- 
mogrades, by far the most numerous in its constituency, and em- 
bracing the proper Medusides, might be divided into perhaps na- 
tural subsections by the character of their digestive organs ; some 
having no mouth or stomach, as has been alleged, and others 
having a distinct stomachical cavity, with one or more oral aper- 
tures. But Blainville prefers drawing the distinctive peculiarities 
of the families from the form and appendages of the mouth, or 
central part of the disc; for he thinks it very doubtful whether 
any among them are really unfurnished with a stomach, a fact 
which is anomalous in the animal kingdom, and which every sub- 
sequent observation tends to disprove. He gives the following 
synopsis of his system, which embraces all the genera of Peron 
and Le Sueur, and of Eschscholtz; but he tells us at the same 
time that he doubts the existence of several of them, for they 
seem to be founded on imperfect figures, perhaps representing 
parts only of some mutilated species. 


SuB-orpvER |I.—-PULMOGRADEs. 


Section i. Simple——Eudore : Ephyre: Phorsynie: Eulymene: 
Carybdee : Kuryale. 

Section ii. Tentaculated.—Berenice : Equoree: Mesoneme: Po: 
lixene: /Egine : Cunine: Foveolie: Eurybie: Pegasie: 
Obelie. 

Section iii. Subproboscidiform.—Oceanie : Aglaure: Melicerte: 
Cytacis: Thaumantias: 'Tima: Campanella. 

Section iv. Proboscided.__Orythie: Geyronie: Saphenie: Dianee : 
Linuche: Favonie: Lymnoree: Sthenonie. 

Section v. Brachiated and pedunculated.—Ocyroe: Cassiopee: Au- 
relie: Melitee: Evagore: Cephee: hizostome: Chry- 
saore: Pelagie. 


Sus-orpER IJ.—CrrrHoGRaDEs. 
The genera are, Velelle : Rataire: Porpite.1 


Of these genera our limits do not permit us to give the charac- 
ters at length. Of their British representatives the number is most 
imperfectly ascertained, and no department of our native zoology 
has been so greatly neglected. We need not painfully search the 
“ dark unfathomed caves” for novelties, so long as the surface of 
our heaving ocean teems with varieties undescribed and unknown. 
Of such as are known, the student will find the fullest account in 
Dr Fleming’s History of British Animals ; and of several species 
not specified in that excellent work there are notices and figures in 
Loudon's Magazine of Natural Histary, more particularly in the 
ninth volume, where Mr Templeton describes the Irish species. 


ORDER II.—ACALEPHES.? 


After the example of Macleay, we restrict the applica- 
tion of this term to some families of Arachnodcrmata, which, 
by their fantastic forms, are estranged from the typical tribes, 
and exhibit in their organization such a variableness among 
themselves, and such a mixture of the elements of more 


rious classes, to set them aside as anomalous, or annectant, 
or osculant groups, which, like corner-stones in a building, 
are adapted, by their very irregularity, to cement and gird 
the whole together. Most naturalists have believed them 
to bear the closest alliances with the Medusides, more par- 
ticularly with the Cirrhogrades ; but Blainville deems them 
to have superior claims to a connection with the Mollusca. 
A common character can scarcely be assigned to the or- 
der. They are gelatinous, nomade, sometimes globular 
and radiated, more usually without any radiation, and de- 
viating widely from familiar objects, so that we might 
compare them to the beautiful but misshapen orchideous 
and cryptogamous plants which blossom in the shades of 
the tropics, rather than to any animals which even the 
fancy of the herald-at-arms has yet pictured. Hence we 
shall distribute the little we have here to say of them under 
the two families which the order embraces. 

The first family is named by Blainville PaysocrapDEs, 
an air-bladder being their principal organ of locomotion. 
Its general character is defined to be a regular symmetri- 
cal, bilateral, fleshy, contractile body, often greatly elon- 
gated, constructed with an air-bladder of greater or less 
size, which Blainville supposes, in the spirit of a transcen- 
dental anatomist, to be formed by a partial inflation of 
the intestinal canal, that has always a mouth and anus dis- 
tinct from each other, and placed at the opposite extremi- 
ties. The respiratory organs, according to the same author, 
reside in the lengthened irritable cirri attached to the body, 
and with which the ovaries are-intermixed. ‘The animals 
appear to have the power of secreting air, by which means 
the bladder can be filled more or less completely, and their 
buoyancy and position regulated according to their instincts. 
Whether the air is again absorbed when the floating Aca- 
lephes wish to descend, or whether it is ejected by compres- 
sion from certain appropriate orifices, has been disputed. 
The latter is the common, and, as we believe, the correct 
opinion. A different opinion is however entertained by 
Dr Grant; for after a storm of three days endurance, he 
found many Velellz cast on the shores of Cornwall, which 
should, on our hypothesis, have sunk to the bottom, and thus, 
in its stillness, have avoided the wreck which they suffered.* 
But a fact which concerns the Velellze alone, cannot be 
legitimately applied to the Physales, since the discrepancy 
in their structures manifestly prohibits such an application. 
With relation to the Physales, Mr Peacoek says, “‘ on com- 
pression, air escapes from the sac by small orifices at each 
extremity.”> Mr Baird, who had many opportunities of 
making examinations of them, says of the same animals, 
«“ They have the power of contracting and dilating their 
membranous (air) bag at pleasure, and no doubt, by trim- 
ming it to the wind, make it act the part of a sail to propel 
themselves through the water. ‘ They are very often to 
be met with at sea,’ says Sir Hans Sloane ; ‘and seamen do 
affirm that they have very great skill in sailing, and ma- 
naging their bladder or sail with judgment for this purpose, 
according to the different winds and courses.’ Upon at- 
tentively examining the narrow or free extremity of the 
bladder, a small round aperture is perceptible, surrounded 
by a circular zone of fibres, of a beautiful red colour, like 
the muscular fibres of the iris of the eye. Out of this small 
hole, which is not larger than would be sufficient to admit 
the passage of a very fine bristle, Z squeezed the air out of 
the bladder.”6 


than one class, that their true position among animals is 
__oheypleehel iit aerial tae a ne Ne 


1 Manuel d’ Actinologie, p. 270. 
3 Man. d’Actinologie, p. 112. 
* Proc, Zool. Soc. Lond. iii. pt. i. p. 14. 
& Mag. of Nat. Hist. iv. p. 476. 
George Bennett, who states that he could never discover 


2 Synonymes: Les Acaléphes hydrostatiques : 
This view has been adopted by Quoy and Gaymard, and by Lesson. 


Radiares anomales; Acalepha Pacilomorpha. 
Ann. des Sc. Nat. n.s v. p. 235-6. 
5 Mag. of Nat. Hist. n. s.i. p. 598. 


Knowing Mr Baird’s accuracy, we are disposed to receive his statement as correct ; but it is opposed by Mr 
the orifice in question, nor expel air from 


the bladder without a puncture being 


previously made ; and, moreover, that the partial escape of air from the bladder has no influence on the creature’s buoyancy. See Proc. Zool. 


Soc. Lond. for April 1837, p. 43. 
VOL. XXI. 
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Acalephe. 


ZOOPHYTES. 


The genera enumerated by Blainville as appertaining to the 
faniily are, 


1. Physalus, 10. Cucullus, 18. Pyramis, 

2. Physsophora, 11. Cymba, 19. Praia, 

3. Diphysa, 12. Cuboides, 20. Tetragona, 
4. Rhizophysa, 13. Enneagona, 21. Subculeolaria, 
5. Apolemia, 14. Amphiroa, 22. Galeolaria, 

6. Stephanomia, 15. Calpe, 23. Rosacea, 

7. Protomedea, 16. Abyla, 24. Noctiluca, 

8. Rhodophysa, 17. Diphyes, 25. Doliolum. 


9. Cucubalus, 


Of these the Physalus is the most celebrated. It is 
known to sailors as the Portuguese man-of-war, and almost 
every book of voyages into distant lands contains some ac- 
count of its habits, mixed, as we may notice in the above 
extract from Sir Hans Sloane, with a little fable. One of 
the earliest descriptions of it is given by Clayton in his 
account of a voyage to Virginia, which we extract, because 
it is sufficiently descriptive, and gives the notions of the 
period regarding its nature. “In the sea I saw many 
little things which the seamen call Carvels. They are 
like a jelly, or starch that is made with a cast of blue in 
it. They swim like a small sheep’s bladder above the 
water. Downwards there are long fibrous strings, some 
whereof I have found near half a yard long. This I take 
to be a sort of sea-plant, and the strings its roots growing 
in the sca, as duck-weed does in ponds. It may be rec- 
koned among the potential cauteries; for when we were 
one day becalmed, getting some to make observations there- 
of, the sportful people rubb’d it on one another’s hands and 
faces, and where it touch’d, it would make it look very red, 
and make it smart worse than a nettle.”!_ Of the tentacula 
which hang from the lower edge there are two kinds; 
the longest being used by the Physalus for the capture of 
its prey, and capable of being coiled up within half an 
inch of the air-bladder, and then darted out with astonish- 
ing rapidity to the distance of twelve or eighteen feet, 
twining round and paralyzing, by means of an acrid secre- 
tion, any small fish within that distance. The food thus 
seized is rapidly conveyed to the short appendages or tubes, 
which are furnished with mouths for its reception.2 The 
creature is not only vesicatory, but luminous in a high de- 
gree; and we may here remark, that these properties are 
probably common to every species of the family. 

Of the other genera all are remarkable for singularity of 
form. We might single out as among the most curious, 
the Ahizophysa, from its likeness to a bulbous root, with 
long radicular fibres, and the Physsophora, which imitates 
a root partly bulbous and partly tuberous; the bulbs re- 
presented by the air-vesicles which arc clustered above 
on a common stalk, and support the animal? in an upright 
position, while under them the stalk parts into many un- 
equal tubers, whence depend the fibrilose radicles, which 
are the organs of respiration. The Apolemia and Stepha- 
nomia, if possible, surpass this eccentricity of form; they 
are living clusters of sea-grapes or currants, with tentacula 
of curious structure pullulating from amidst the berries.4 
The Diphyes, although less attractive, yet deserve notice 


from the view Cuvier takes of their organization. He bes Aw 


lieves that each animal, as it is usually taken, consists of 
two different individuals, one being emboxed in a cavity 
of the other; an arrangement which permits them fo 
separate without destruction to individual life. The Noc. 
tiluca is pre-eminent for its luminosity. It is a minute 
gelatinous spherical body, with a depression on one side, 
whence protrudes a sort of contractile stalk or proboscis ; 
and we strongly suspect it is the same with the Medusa scin. 
tillans of our shores, better or more amply described and de- 
lineated. Mons. Surivay, to whom we owe our fullest 
knowledge of the Noctiluca, mentions that it seemed to 
have disappeared entircly from its ordinary habitats in the 
Channel during the period of the prevalence of the cholera 
at Havre, which was in the months of May, June, and July 
1834.5 The fact is too remarkable not to be recorded, and 
seems to point to an atmospherical poison as the cause of 
that plague. 

De Blainville gives to the second family the name of 
Ciliogrades,$ because they move about in the ocean b 
means of certain rows of vibratile cilia which garnish the 
body. They are gelatinous, translucid, fragile, very irrit- 
able and contractile animals, of multiform aspects, but al- 
ways evidently binary or bilateral, although there are not 
unfrequently some signs of a tendency to radiation in their 
structure. Thus the genuine Beroés are egg-shaped or 
globular, girded longitudinally with eight ciliated bands, 
equidistant or in pairs, so as to force a comparison between 
them and the Echinus with its ambulacral grooves.’ The 
alimentary canal is usually described as traversing the body 
from pole to pole, with an orifice to each, the inferior and 
larger being the month, while the vent opens opposite in 
the centre of the apex. Near the middle of the body the 
canal is dilated into a stomachal cavity, at the sides of which 
the ovaries are usually to be distinguished by their vivid 
coloration ;° and from the same cavity therc run two or 
more canals, which tend towards the tentacula, on the lower 
surface, and carry water to them ; for their elongation and 
various movements are dependent on the propulsion of wa- 
ter into them from behind, or its reflux back within the 
stomach. The bands on which the cilia are placed mn 
from the inferior or oral extremity, to the oppositc one, al- 
ways in straight lines; they are of firmer consistency than 
the rest of the body, and are apparently formed by a dupli- 
cature of the thin skin, so inserted as to leave a fine canal 
between thcir base and the surface. Through these canals 
there is probably a constant flow of water, and it has been 
suggested by Professor Grant that the play of the cilia may 
be maintained by this current, for muscular action for such 
a purpose seems to be inadequate.!? Our knowledge of their 
generation is very imperfect. Eschscholtz has seen minute 
Beroés, which even then had a close resemblance to their 
adult parents, but they were destitute of the eight rows of 
natatory lamellz. He could perceive in them only four 
opaque longitudinal bands, which were probably the rudi- 
ments of as many rows of lamellz. These lamelle then are 
developed not until aftcr the body has assumed the figure 
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! Phil. Trans. an. 1688, v. xvii. p. 783. 


3 “ Mr Milne-Edwards believes that these (Physsophores) are not single animals, 
Ann, and Mag. of Nat. Hist. i. p. 156. ' 
, consisting of a cluster of individuals which enjoy a common life and 


ing by buds, and living united together like the compound polypes.” 


* The Stephanomiz are, according to Lamarck, compound animals 
mutual communications through the medium of the central tube to which they hang. 


5 Mag. of Zool. and Botany, i. p. 492. 
” ‘The boatmen of Sheerness are familiar with the Beroépileus “ 
resembles in its globular and ribbed form.” 


2 G. Bennett ut sup, cit. p. 43. 
but the aggregation of a great number of individuals grow- 


Anim. sans Vert. ii. p. 462. 
6 The Vibrastes of Chamisso ; Beroides of Lesson. 


under the name of the spawn of the sea-egg (Echinus), which it somewhat 
Grant in Trans. Zool. Soc. i. p. 9. ; 


* “T have generally observed that the lively hues presented by the Acalepha depend on the bright opaque colours of their reproductive 
gemmules, which are often red, sometimes yellow, or brown, or purple.” Grant in lee. cit, 


° This description has been lately pronounced by Mr Forbes and Mr Goodsir to be inaccurate. 


They believe the supposed anus to be im- 


perforate, and a great portion of the supposed intestinal canal to belong to the circulating system. 


10 Grant ut sup. cit. p. 12. 


Dr Fleming observed in Beroé ovatus water moving in vessels along the middle of the bands to which the cilia 


are attached. ‘The animals can change the direction of the currents in the yessels, and also the direction of the motions of the cilia. 


characteristic of the species ; and of the eight rows which 
these all possess, it appears that at first there are only four, 
between which the others are afterwards produced. 

The Ciliogrades abound in all seas, but many of them are 
rendered invisible to our dim vision by their pellucidity and 
small size. They move about with great alacrity, some- 
times whirling on their own axis, or advancing forward 
obliquely, or rising to the surface and again quickly descend- 
ing. As already mentioned, their principal organs of lo- 
comotion (and they are at the same time the organs of res- 
piration ) are the banded cilia, aided however by the con- 
tractility of the body itself, perhaps also by currents of wa- 
ter flowing through them, and in some genera ( Ocyroes) 
by the undulatory movements of certain fin-like. expansions 
peculiar to them. When they wish to repose, they poise 
themselves in mid water by the aid of their tentacula, or by 
ceasing the play of the cilia ; but motion, constant motion, 
is their joy and occupation. hcir vivacity, their extreme 
delicacy and fragility, the purity of the tints which colour 
their internal organs, and their varying iridescence reflected 
from the surface by the changes and motility of their cilia, 
have made them the objects of admiration to every one who 
has seen them. The Beroé ovum is, in the estimation of 
Otho Fabricius, the most beautiful of the class, but so frail 
as to be injured and broken by the gentlest handling ; and 
when we remember that their life is probably as transitory 
as that of the Ephemera, it does indeed require from their 
admirers all the philosophy of the poet to bid him say, unre- 
pining, , 

Oh! mourn not, that in nature, transitory 
Are all her fairest and her loveliest things. 

The family is coequal with the order CreNopnones of Esch- 
scholtz, whose arrangement of the genera, though not the latest, 
is considered the most satisfactory. He divides the order into fa- 
milies and genera thus : 
1° CALLIANIRIDES, which have a small stomachal cavity and 

tentacula. 

A. Tentacula simple, furnished with delicate filaments. 

(a) Body extended laterally in the formof aribbon. Cestum. 
(b) Body globular or ovoid. Cydippe. 

B. Ventacula ramified. Callianira. 
9°, MnemupEs, which have a small stomachal cavity without 

tentacula. 

A. With straight prolongations near the mouth. 

* With rows of vibratile cilia on the body. 
(a) Surface of the body furnished with papillze, without 
large lobes at the mouth. Eucharis. 
(b) Surface of the body even, with large lobes at the 
mouth. Mnemia. 

«* No rows of vibratile cilia on the body. Calymna. 

B. Without straight prolongations at the mouth. A.viotima. 
3°, Brenoiprs, which have a large central cavity in the place 

of the digestive cavity. 

A. The rows of vibratile cilia exposed. 

(a) Cilia shorter than the interspaces. Beroé. 
(0) Cilia one half longer than their interspaces. Medee. 
B. The rows of cilia in furrows, in which they can be hidden. 
Pandora. 


Mr Edward Forbes has kindly furnished us with the following 
synopsis of the British Ciliograda. 


I. Cypirre. Eschscholtz. Filamentary appendages. 

1. C. pileus, Linn.—Rows of cilia nineteen or twenty, on the 
summits of the lobes; filamentary appendages white. 
Hab. East coast of Scotland and England: Irish Sea: 
Isle of Man. > 

_ C. Flemingii, Forbes.—(Beroé ovatus, Flem.) Rows of ci- 
lia thirty-six, on the summits of the lobes; filamentary 
appendages white. Hab. St Andrews Bay. -_ 

3. C. lagena, Forbes.—Rows of cilia about twenty-five, place 

in the furrows of the lobes 5 filaments white. Hab. North 
coast of Ireland. a : ‘ 

4. C. pomiformis, Patterson.—Rows of cilia about twenty ; 

filaments rufous. Zab. Coast of Ireland and Firth of 
Forth. (Mr Patterson has given us a history of this spe- 
cies, written in 2 peculiarly interesting and pleasing style, 
in the Trans. of the Royal Trish Academy, V+ X1X+5 part 
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Obs.—Mr Forbes and Mr Goodsir have made many observations Polypes. 


on the cilia of this genus, which lead to important conclusions on 
the nature of these organs iu general. ‘They found, as Mr Garner 
had previously ascertained, cilia on the walls of the stomach and 
vessels, and a row of minute ones surrounding the mouth; but 
none was seen on the filamentary tentacula, or on the walls of 
the filamentary cavities. ‘The cilia which are placed on the longi- 
tudinal ridges are linear-lanceolate, flat, and not hollow. They 
are not webbed together, and have no communication with the 
vessels which run beneath the ciliary ridges. Each row of cilia is 
mounted on a transverse base of a more solid texture, and less 
transparent than the rest of the body. ‘The substance of this base 
consists of globules irregularly imbedded in a homogeneous sub- 
stance. When one of the cilia of a Cydippe is cut off, it has of 
itself no power of motion ; but if the smallest portion of the sub- 
stance of its base remains attached, it moves with great vivacity. 
Hence the observers conclude that the-ciliary motion is effected 
by the wndulatory movements of this peculiar tissue ; which explanation 
will also account for the rotatory appearance of the circles of cilia 
on certain animalcules. Atheneum, Sept. 26, 1840, p. 746. 


II. Atcynér, Rang. Tentacula round the mouth. 

1, Al. rotunda, Forbes and Goodsir.—Ovate, rounded, crystal- 
line; tentacula rounded at their extremities; natatory lobes 
forming half the animal. Hab. Kirkwall Bay, Orkney. 

2. Al. Smithii, Forbes.—Klongate-pyriform, sub-compressed, 


crystalline; natatory lobes about a third of the length of | 


the animal ; tentacula acute lanceolate. 
Ailsa Craig. 

3. Al. [ Bolina] Iibernica, Patterson.—Ovate, crystalline ; ten- 
tacula acute ; natatory lobes nearly one half the length of 
the animal. An Mnemia Norvegica, Sars.? ab. Irish 
coast, Mr Patterson, who has described it excellently in 
the work above quoted. 

III. Breror, Linn. Neither tentacula nor appendages. 

1. B. cucumis, Otho Fabricius. No spots on the external 
surface ; internal dotted with red points ; ciliaferous ridges 
red. Jab. Isle of May, in the Firth of Forth. 

2. B. fulgens, Macartney. Hab. Hearne Bay. 

Obs. ‘The “ Eulimena quadrangularis” of Fleming appears to 
have been a ciliograde. ‘The name Eulimena is pre-occupied for 
another genus of Medusa. 


Ilab. Sea near 


[V.—_POLYPES. 


The constituents of this class are in general animals of 
minute size, and of almost gelatinous consistency, charac- 
terized by having the oral aperture in the superior disc or 
extremity of the body encircled with a row, or sometimes 
with several rows, of tentacular filaments. ‘The aperture 
always leads into a cavity appropriated to the digestion of 
the nutrient matter, but in all other particulars the Polypes 
differ so widely in their organization, that to give a view 
of it which shall have any distinctness or use, there is a ne- 
eessity to separate the class into groups, founding their 
distinctions on that knowledge of their anatomy which has 
been recently obtained through the labours of Cuvier, 
Blainville, Savigny, Rapp, Grant, Thompson, Ehrenberg, 
Milne-Edwards, Dujardin, Farre, Lister, and others. 

It is an axiom, that no class of animals stands isolated, 
but every one has its kindred claims on those around it, 
proving, not that each has been evoked from the pre-ex- 
jstent class by innate or external influences, but that the 
Creator has perhaps called his creatures into existence by 
a fiat worded in one spirit, and which matter has obeyed 
with one uniform intelligence. And thus it happens, that 
while Polypes have mostly felt the force of radiation in their 
development, they are not without their families that con- 
nect them with the unsymmetrical molluscans 5 and since it 
seems to us to be of importance that these relations should 
be remembered (for what study is more interesting to the 
zoologist than the mutual harmonies of two apparently re- 
mote classes?) we shall in the first instance divide the 
class into two sections, distinguished in a manner that 
brings this relationship into proniinent view. The mollus- 
can Polypes have both an oral and an anal aperture to the 
alimentary canal, and the tentacula that surround the for- 
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Polypes. mer are filiform and ciliated; but the radiated Polypes 


have only one aperture to their digestive sac, serving by 
turns the purposes of a mouth and a vent, and the tenta- 
cula that guard it are not ciliated, but very contractile. 


I.—MOLLUSCAN POLYPES.! 


The molluscan Polype is always a very small, almost a mi- 
croscopic animal, with an elongated, slender, subcylindrical 
body, which is bent upon itself like a syphon, so that the 
two extremities approximate each other. The mouth is a 
wide edentulous aperture, situated in the centre of the 
circle of tentacula, which rise from its rim, and constitute 
a funnel-shaped coronet of extreme delicacy. The number 
of filaments of which the coronet consists is very variable, 
but each of them forms a long slender filiform tube, cloth- 
ed on one side with vibratile cilia, by whose active and 
well-regulated movements a current of water is incessantly 
driven along them in one determinate direction. These 
currents not only supply a succession of unbreathed water 
to the animal for the purpose of respiration, but they carry 
in their stream the animalcular prey that the polype feeds 
upon. Under the tentacular coronet the alimentary canal 
forms a kind of pouch analogous to the branchial sac of 
the ascidian mollusca, and, like it, plaited usually in a longi- 
tudinal direction. From this pouch or pharynx the gullet 
descends a short space previously to its dilatation into the 
stomach,—an organ usually of an oblong shape, with its wells 
studded with spots of a rich brown colour,—apparently he- 
patic follicles, that secrete a fluid which often tinges the 
whole organ, as well as its contents, of a similar hue. The 
intestine, on departing from the stomach, makes a sudden 
bend, to which is suspended a large short cecal appendage; 
and afterwards the intestine proceeds upwards in a course 
parallel with the gullet to its termination, which is a little 
below the mouth, behind the pharynx, and on the side of 
the membranous sheath containing the tentacula.2 

This kind of polype is never found isolated and naked. 
It dwells enclosed in a calcareous or horny cell, of which a 
great number is placed in juxtaposition, usually after a quin- 
cunx pattern ; and the entire congeries forms sometimes a 
leprous crust, sometimes a stony branched coral, sometimes 
a fleshy unformed mass, and at other times a horny flexible 
sea-weed like polypidom, or one that more nearly resembles 
some fine capillary moss or shrubby lichen. The numerous 
tenantry of these aggregations are besides all connected 
together, so as to form what has been named a “ com- 
pound animal ;” every individual capable of self-support and 
of continuing its kind, yet so connected with the rest as 
necessarily to participate in every good and every evil that 
affects the community. The polypes are so connected with 
their cells that they cannot leave them, for indeed the cell 
and polype are merely parts of the same body. This, such 
as it has been described above, is enclosed in a thin mem- 
branous sac ; and the cell is formed by a continuation of this 
tunic reflected over the inner layer, and hardened by the de- 
position in it of calcareous or albuminous matter to fit it to 
endure with impunity the contact and friction of the cir- 
cumfluent waters, or to protect the soft viscera from accident 
and from the access of their enemies. Milne-Edwards 
compares the cell to the lopt finger of a glove, which has 
had its open truncate extremity ornamented with a thready 
fringe, capable of being withdrawn by an act of involution 
within the finger-stool. The point of junction between the 
retractile portion and that which is not so, constitutes, 
when the finger or polype is withdrawn, an opening usually 


called the mouth of the cell, which is very often overhun Pol 


with a sort of moveable lip or valvular fold named the 
operculum. ‘Two muscular bands are attached to the inner 
surface of this valve, and their office is to draw it down 
and shut close the cell when the tenant has retired for rest 
or from danger. 

The polypidom, formed frequently of a congeries of 
many thousand cells, invariably begins with one only, 
This original or seminal cell has no sooner been completed 
(or even in many instances previously to its perfection) than 
another begins to shoot out from a fixed point of its parie- 
tes, the bud gradually enlarging and developing itself un- 
til the form and size of the primary one has been attained. 
This process can most easily be traced in the common sea- 
matts (Flustra) and Lepralia, where, round the margin of 
the crust, cells can at all seasons be observed in every 
stage of their evolution; one just budding, another half 
formed, and others again nearly complete. They never 
begin their original in the body of the polype, but al- 
ways from the parietes, or from the connecting medium of 
the cells; and it is not until these have made considerable 
advances to maturity that the polype becomes distinguish- 
able within them. 

From this mode of increase there would seem to be no 
natural limits set to the magnitude and duration of the 
polypidom, except what arise from accident or exterior 
causes. ‘Che original polype and its immediate successors 
may grow old, languish, and die; but the solid cells re- 
main in their connection as a root and fixture, while the 
newer races, which have sprung up towards the outskirts, 
continue their work, generation following generation in 
rapid and ever-multiplying successions. The polypidom 
in this respect resembles a tree in its growth: the trunk 
and main branches have stood years and centuries, but the 
increase has been made by annual shoots and renewals, 
and the last only know vigour and juvenescence. And as 
the form of the tree depends on the fashion of its ramifica- 
tions, so that of the polypidom on the mode of evolution 
of its cells, for every part of the axis is not equally orga- 
nized to produce buds, nor the same parts in all. Hence, if 
the primitive cell has only one point fitted for this genera- 
tion, the polypidom will be built up in a catenated chain; 
if the cell has two points, two series of cells are form- 
ed, and in several the multiplication goes on in a regular 
arithmetical progression ; but in others the cells are heaped 
together without apparent regularity, as in Alcyonella and 
Alcyonidium, where the softness of all the parts seems to 
allow of an irregular succession of buds. In this order, 
however, the general disposition of the cells is certainly 
after the quincunx, affording examples which the learned 
Sir Thomas Browne would have gladly adduced in proof 
that “ Nature geometrizeth and observeth order in all 
things, and of the generality of this mystic figure.” 

The molluscan Polypes are all hermaphroditical and ovi- 
parous. The ova, which originate in the organized me- 
dium connecting the individuals together, are lodged and 
matured within the cell in some families; but in others 
their matrix is a little pearly globe that is placed over the 
mouths of the cells, and often constitutes the principal 
beauty of the specimen. When ripe for expulsion, the ova 
are of a vivid orange or yellow colour, of a roundish shape, 
and clothed with vibratile cilia, by means of which they 
swim about to and fro in the water like beings endowed with 
volition, and scatter themselves abroad. 

The structure and form of the polypes seem to be very 
much alike throughout the entire class, so that it becomes 
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1 This order corresponds with the Polyzoa of Thompson, the Bryozoa of Ehrenberg, the Ciliobrachiata of Farre, and with the Zoophyta As- 


cidioida of Dr Johnston. 


* See Farre in Philosophical Transactions, an, 1837, p. 406, &c.; M. Edwards in Lamarck’s Anim. sans Vert. 2de edit. vol. ii, p. 214; and 


Johnston’s British Zoophytes, p. 240, &c. 
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» necesssary to resort to the more varied polypidom for the 
basis of a method to arrange it into families and genera. 
Many such methods have been proposed, but in general so 
little are they in harmony with the structure of the ani- 
mated tenants that they are of little value. Of the more 
recent ones none appears to us so good, as no one is 
so comprehensive, as that of the celebrated Ehrenberg, an 
outline of which is exhibited in the following table. We 
have only to remark, that the microscopic polythalamous 
shells which Ehrenberg arranges in the class for the first 
time, have been usually referred to the cephalopodous mol- 
lusca, where evidently they had no claim to be placed; 
and very lately Dujardin has contended, in opposition to 
Ehrenberg, that the animalcules inhabiting them are not of 
higher organization than the homogeneous and gelatinous 
Infusoria.! 
Bryozoa. 

Animalia asphycta, tubo cibario simplici, sacciformi aut tubuli- 
formi, vera corporis articulatione nulla aut sensim numerosiore, 
corporis forma gemmis aut novis articulis accedentibus sensim 
aucta, hinc indefinita, nunquam sponte dividua, omnia et sin. 
gula verisimiliter periodice ovipara, ideoque hermaphrodita. 

Orvo I.—Po.itTHaLamMia. 

Libere vagantia et loricata. 
Monosomatia. 

Familia I. Muz1oxra. 

Genera 2. ? Miliola, ? Gromia. 

Familia II. Noposarina. 

Gen. 11. Glandulina, Mucronina, Nodosaria, Orthocerina, Den- 
talina, Lingulina, Frondicularia, Rimulina, Vaginulina, Pla- 
nularia, Marginulina. 

Familia III. Trextrunarina. 

Gen. G6. Bigenerina, ? Dimorphina, Textularia, Grammostomum 

(Vuloularia), Polymorphina, Virgulina. 
Familia IV. Uvexrina. 

Gen. 11. Guttulina (et Globulina), Uvigerina, Bulimina, Valvu- 

lina, Rosalina, Clavulina, Globigerina, Pyrulina, Sphzroidina. 
Familia V. Rotatina. 

Gen. 22. Operculina, Soldania, Planorbulina, Rotalia, Trochu- 
lina, ? Spirulina, Calcarina, Pleurotrema, Planulina, Discor- 
bis, Omphalophacus, ? Gyroidina, Truncatulina, Lenticulina, 
Nonionina, Cristellaria, Siderolina, Dendritina, Robulina, 
Anomalina, Saracenaria, Cassidulina. 

Familia VI. PuicaTiiia. 

Gen. 6. Biloculina, Spiroloculina, Triloculina, Articulina, Quin- 

queloculina, Adelosina. 


Polysomatia. 
Familia VII. AsTERODISCINA.- 
Gen. 5. Asterodiscus, Lunulites, Orbitulites, Cupularia, Flus- 
trella. 
Familia VIII. Soririna. 


Gen. 2. Sorites, Aniphisorus. 

Familia IX. FRUMENTARINA. 
Gen. 3. ? Dactylopora, ? Ovulites, ? Polytripe. 

Familia X. HELIcosORINA. 
Gen. 5. Peneroplis, Pavonina, Vertebralina, Orbiculina, ? Hete- 
rostegina. 

Familia XI. HeExicoTrocnina. 

Gen. 3. Polystomella, ? Amphistegina, ? Geoponus. 


Familia XII. ALVEOLINEA. 
Gen. 2. Melonia, Alveolina. 
Familia XIII. FasuLarina. 


Gen. 2. Fabularia, Coscinospira. 
Oxpo II.—GyMNocoR4. 
Libere vagantes, nude. 

Familia I. CnrisTaTELLINA. 
. Cristatella, Zoobotryon. 

Orpo III.—TuaLLoroDia. ; 
Stolonibus thallove membranaceo affixa, incrustantia nec adnata, 

sed loricata. 
Familia I. HaLcyONELLEA. 

Gen. 8. Halcyonella, Vesicularia, Bowerbankia, Farrella (= La- 
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! « Recherches sur les Organismes inférieurs, par F. Duj 
séconde série. 
2 Annals of Natural History for June 1841. 


genella), Valkeria, Stephanidium, n. G. D 
tylus (= protien , Le ee 


Familia II. Cornucarina. 
Gen. 1. ? Cornularia. " 
Familia III. Escuarina. 


Gen. 5. Eschara, Melicertina (= Melicerita), Crisia, Acamarchis 
Notamia. i 


Familia IV. CrELLEPorina. 


Gen. 5. Cellepora, Flustra, Membranipora, Briolophus, n. G. 
Apsendesia. P 


Familia V. 


AULOPORINA. 
Gen. 1. Tubulipora. 


: _ Orpvo IV.—Screropopia. 
Stolonibus destituta, excreto fulcro axique anorganicis firmiter 
affixa eisque fruticulosa. 


Familia I. Mvyrioporrna. 
Gen. 9. Hornera, Idmonea, Retipora, Distichopora, Myriopora, 
Tilesia, Cricopora, Ceriopora, Spiropora. 
Familia II. ? ANTIPATHINAa. 
Gen. 1. Antipathes. 

This extensive class contains few or perhaps no species 
that contribute directly to the use of man, or interest him 
by their applications to the arts on which he prides him- 
self. ‘Their instincts and habits are obscure ; and although 
the beauty and variety of their polypidoms is singularly 
great, the pattern is on too minute a scale to have ever 
engaged vulgar attention. Their influence on the earth’s 
surface is however not inferior to that of any class of ani- 
mals whatever. Large formations of limestone, of chalk 
and chalk-marl, and extensive banks of sand, have been 
the result of their active life, and prodigious multiplications, 
continued over untold ages. “ Many, and probably all, 
white-chalk rocks,” says Ehrenberg, “ are the produce of 
microscopic coral-animalcules, which are mostly quite in- 
visible to the naked eye, possessing calcareous shells of 
giz to ats line in magnitude, and of which much more than 
one million are well preserved in each cubic inch; that is, 
much more than ten millions in one pound of chalk.” 

The RaptaTep Potypss, or ANrHozoa of Ehrenberg, 
present us with a greater diversity of structures than the 
molluscans. In all, the body is perforated superiorly with 
the larger circular opening into the digestive cavity, and 
surmounted with a coronet of tentacula; but the structure 
of the stomach, and the disposition of the tentacula, vary 
so much, that if our classification would follow and reflect 
a representation of the principal modifications of this va- 
riety, we are constrained to subdivide the class into three 
sections as follows: 

I. Heviantuowas. Polypes single or aggregate, free 
or permanently attached, fleshy, naked, or encrusted with a 
calcareous polypidom, the upper surface of which is crossed 
with radiating lamella; mouth encircled with tubulous ten- 
tacula; stomach membranous, plaited ; intestine 0, anus 0; 
oviparous, the ovaries internal. 

IJ. Asrerorpa. Polypes compound, the mouth encir- 
cled with eight fringed tentacula; stomach membranous, 
with dependent vasculiform appendages; intestine 0, 
anus 0; reproductive gemmules produced interiorly. Po- 
lype-mass variable in form, free or permanently attached, 
carnose, generally strengthened with a horny or calcareous 
axis, enveloped with the gelatinous or creto-gelatinous crust 
in which the polype-cells are immersed, and which open on 
the surface in a starred fashion with eight rays. 

UI. Hyprotpa. Polypes compound, rarely single and 
naked, the mouth encircled with roughish filiform tenta- 
cula; stomach without proper parietes ; intestine 0, anus 
0; reproductive gemmules pullulating from the body, and 
naked, or contained in external vesicles. Polypidoms 
horny, fistular, more or less phytoidal, fixed, external. 


ardin,” in the 4th and following volumes of the Annales des Sciences Tome 
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ZOOPHY TES. 


I.—HELIANTHOIDA:! 


The typical representatives of this order are the Actinie 
or sea-anemonies. which abound on every European shore 
between tide-marks, rivalling in beauty and vividness of 
colouring their floral namesakes. It is now well ascer- 
tained that the animals of the madrepores, sea-mushrooms, 
and brainstoncs of tropical seas, differ from the Actiniz no 
otherwise in essence than in their power of excreting, from 
the inferior portion of the body, a large quantity of calca- 
reous matter, the deposition of which under and around the 
body, and in the tissue of the folds formed by the tunics of 
the abdominal cavity, constitutes the cell or polypidom, into 
whose hollows the tenant can partially or wholly retire. 
“The stony substances so formed are called corals, and 
their mode of formation causes them exactly to represent 
the animal which secretes them: the upper surface is 
always furnished with radiating plates, the remains of the 
calcareous particles which were deposited in the longitudinal 
folds of the stomach, before referred to; and as these plates 
do not usually reach to the centre, there is almost always a 
vacant space in the middle between them.” The cells are 
either single and cupped, or they are branched like a tree, or 
they are aggregated together so as to resemble a cauli- 
flower, or even to imitate the human brains; all these va- 
riations resulting from the manner in which the animal 
emits from the whole surface, or from a particular part of 
the sides of the body, the bud by which the new indivi- 
duals of the general mass or society are produced. 

The Helianthoida are all oviparous, the ova being pro- 
duced in appropriate ovaries situated betwcen the compart- 
ments formed by the septa that radiate from the outer 
parietes of the stomach to the skin. The ova are contrac- 
tile and motive, being carried about from the action of the 
cilia that clothe the surface. “ Under the microscope 
they prove of diversified form, many resembling flattened 
peas, some elongated or exhibiting irregular prominences, 
some almost spherical, and some which cannot be referred 
to any particular figure.” After moving about for several 
days, during which their forms suffer some slight change, 
they insensibly relax in their motility, the cilia disappear, 
and having become stationary, each ovum rapidly runs 
through the stages of development that lead it up to the 
similitude of its parent. 

The productiveness of the species and the rapidity of 
their growth are very great. The calcareous species often 
form enormous masses of coral, of the size of which we 
cannot judge by the specimens usually shown in collections, 
which are small individuals taken in the sheltered places 
among the rocks, where they are not exposed to the action 
of the waves, and collected before they have reached their 
proper magnitude. “ The form of the masses appcars to be 
greatly influenced by the positions in which they have 
grown, and the size of the individuals greatly depends 
on the quantity of nourishment they are able to procure. 
This is proved by the fact, that if all the individuals of the 
same mass are equally exposed, they are of an equal size, 
but if the surface of the coral is waved, as in the L.vplana- 
rta, the individuals on the convex part of the mass, which 
could procure the most food, are large, while those in the 
concave or sunken parts are small.”—J. EB. Gray. 

It is to the polypes of this order that the origin of the 
coral islands in the Pacific and other tropical seas are prin- 
cipally ascribed. The quickness of their growth, and the 
depths from which they rise, have been undoubtedly exag- 
gerated ; yet this, with every deduction, is so great that 
the coral-bearing Helianthoida are justly reckoned the 
principal operators in the mutations of the bed of every 


* Synonymes: Zoantharia, Blainville ; Zoantaires, Milne-Edwards. 
3 Synonymes: 


tropical sea, as they were in the seas of the primeval world, 
They roughen the bottom and fill up hollows in every 
shallow sea; they occupy the tops of reefs in deeper ones, 
and bar up the entrance to harbours and lagoons ; they ca 
submarine mountains, and bring them to the surface 3 and 
they lay up everywhere the materials for the formation of 
future quarries of limestone. 


The families and genera into which the Helianthoida have been 
distributed are as follows: 


Fam. I. Actiniade.—Actinia; Anthea; Adamsia ; Tluanthos; Me. 
tridium ; Megalactis; Actinodendron ; Epicladia; Hetero. 
dactyla; Lucernaria. . 


Fam. II. Zoanthide.—Isaura ; Hughea; Zoanthus; Mammilli. 
fera; Corticifera. 


Fam. IIL Madreporide.—Fungia ; Turbinolia; Diplocterium ; 
Cyclolithes ; Desmophyllum; Cyathina; Caryophyllia; Ma. 
nicina ; Oculina ; Stephanocora; Cladocora ; Columnaria ; 
Strombodes ; Cyathophyllum; Pterorrhiza; Anthophyllum ; 
Stylina; Favia; Astraea; Dictyophyllia; Favosites ; Monti. 
cularia; Meandra; Dendrogyra; Turbinaria; Explanaria; 
Merulina ; Pavonia; Agaricia; Polyastra ; Haliglossa; Poly- 
phy llia. 


Fam. IV. Poritide.—Madrepora ; Porites ; Alloporina. 


Fam. V. Pacilloporide.—Seriatopora; Anthopora; Peecillopora; 
Heliopora. 


Fam. VI. Milleporide.—Millepora. 
Fam. VII. Distichoporide.—Distichopora.? 


II.—ASTEROIDA.3 


The name of this order is derived from the starred 
marks that stud the surface when the polypes have con- 
tracted and hid themselves under the skin of the common 
mass or polypidom. These marks are produced by the 
incisures whence the tentacula are evolved; and hence the 
number of rays in each mark is mostly eight, but sometimes 
only six in number, corresponding with the number of ten- 
tacula. These organs are, in this order, comparatively short, 
thick, and fringed or pectinated on the margins, and they 
radiate from a flat disc, in the centre of which the mouth is 
situated. This aperture is always circular, and leads by a 
gullet into a long cylindrical stomach, which is as it were 
suspended in a thin membranous sac or vesicle, and kept 
in its central position by eight or six septa or ligaments 
stretched between it and the vesicle, dividing the interme- 
diate space into as many distinct compartments. From 
the inferior extremity of the stomach there hang eight 
or six twisted, intestine-like, but probably biliary, append. - 
ages, into a wide cavity, that communicates freely with the 
fleshy parenchyma by which the polypes are connected 
together, for the Asteroida are all compound Zoophytes; 
that is, each species is a collection of numerous individuals 
participating in a common life, while each individual at the 
same time enjoys an independent vitality for every part of 
its body. ‘The connection is effected partly through the 
medium of the skin, which is formed by the confluence of 
the outer thickened tunic of the polypes, and partly by 
aquiferous ducts that depart from the infra-abdominal cavity 
just mentioned, and permeate the entire mass in every di- 
rection. 

The forms of the polypiferous masses are very various. 
Some are fleshy amorphous productions, covered with a 
coriaceous skin loaded with variously-shaped calcareous 
grains or crystals ; others resemble a quill, and are called 
Sea-pens ; others are like a rush or rod; while many, like 
the Gorgonia and Coral, are eminently imitative of marine 
vegetations. The internal part of the amorphous species is 


2 Synopsis of the British Museum, dy J. E. Gray, p. 75. Lond. 1840+ 
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fibro-gelatinous; “ but when the axis assumes an erect or a 
branched tree-like form, the animals excrete in the centre 
of their body a more or less rigid support, which has been 
called their axis, and which has sometimes, though erro- 
neously (from its being commonly seen in collections with- 
out the remains of the investing animal), been considered 
the entire coral. This axis is thickened by depositions of 
fresh layers of horny matter on its surface as the mass in- 
creases in size and'requires more support, the increase of 
the thickness and length of the axis being always simulta- 
neous with the growth of the mass.”—(J. &. Gray.) In 
some genera the axis is bony, in a greater numbcr it is of 
a horny nature, and very compact, in a few it is formed by 
the aggregation of siliceous needle-shaped spicula, and in 
others it is calcareous and stony ; of which we have a fami- 
liar example in the red and black coral of the Zoophyte 
that furnishes the coral of commerce, so highly valued for 
ornamental purposes. In the genus Jsis, “the axis has 
been considcred as jointed, because the stony and the 
horny parts easily separate from each other when the mass 
of the animal has been removed and the axis is dried ; but 
a larger and larger quantity of stony matter is gradually de- 
posited as the mass increases in size, and in the large masses 
the axis of the lower part is almost entirely stony, like the 
axis of Corallium.”—(J. E. Gray.) 

The Helianthoida are all oviparous, and it has been 
recently affirmed that the sexes are distinct and separate. 
Dr Erd! of Munich says that he found in Veretillum only 
female individuals in one polypary, and in another only 
males; and he has convinced himself of a similar distinc- 
tion existing in the genus Aleyonium or Lobularia. Plate 
DVI. fig. 9. 


According to J. E. Gray, this order arranges itself under the 
following families and genera : 


Fam. I. Cornularide.—Cornularia. 

Fam. LI. Clavulariade.—Actinantha ; Clavularia ; Telesto. 

Fam. III. Tubiporide.—Tubipora. 

Fam. IV. Corailiade. —Corallium, Plate DVT. fig. 3; Isis ; Mop- 
sea; Melitcea; Prymnoa; Muricea; Scirpearia; Eunicea ; 
Plexaura; Gorgonia ; Pterogorgia. 

Fam. V. Antipathide.—Antipathes ; Leiopathes. 

Fam. VI. Briareide.—Briareum. 

am. VII. Lobulariade.— Lobularia ; Ammothzea ; Anthelia ; 
Sympodium ; Rhizoxenia. 

Fam. VIII. Zeniade.—Zenia ; Nephthya; Nidalia. 

Fam. IX. IHyalonemide.—H yalonema. 


Fam. X. Pennatulide.—Pennatula, Plate DVI. fig. 8 ; Virgu- 
laria; Renilla, Plate DVI. fig. 11 ; Pavonaria ; Veretillum. 


Fam. XI. Umbellariade.—Umbellaria. 


IllL—_HYDROIDA.! 


The Hydra, or fresh-water Polypus (Plate DVI. fig. 10and 
14), of which more has been written than of any other Zoo- 
phyte, is the type of this order, very remarkable for the ex- 
treme simplicity of organization of its members, and for their 
wonderful powers of redintegration and reproduction. The 
polype, considered independently of its polypidom, possesses 
no defined organs whatever ; but when highly magnified, the 
whole body is seen to consist of a granular substance, the gra- 
mules being loosely connected by a semi-fluid albuminous 
matter. On the upper pole of this gelatinous and very con- 
tractile body there is an aperture encircled with a variable 
number of tentacula, roughened with nodules, and extremely 
extensible, so that the creature can spread and stretch them 
far and wide in search of prey, which consists of very active 
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I Synonymes: 
2 Synonymes : 


Sertulariens, M. Edwards : ; 
Spongie ; Spongiads ; Spongiaires ; Porifera ; Amorphozoa. 


crustaceous animalcules and small worms. 


1023 


These are no Sponges. 


sooner seized upon than they appear to be paralysed by “~~~” 


Some poisonous secretion of the polype, for their struggles 
and resistance are stopt as it were by magic, and they are 
carried unresisting to the mouth, and forced into the central 
digestive sac. 

The Hydroida are reproduced by gemmules or buds, 
which are developed from the common substance of the 
body. In the Hydra they spring from no particular part, 
but in other genera they have a determinate origin, and in 
many others they are contained, like ova, in ovarian cap- 
sules, whence they are not discharged until ripe for evolu- 
tion. But perhaps the most remarkable feature in the 
history of these Zoophytes, is their power of being multi- 
plied by mechanical division. If a snip be made with 
a fine pair of scissors in the side of a Hydra, not only 
does the wound soon heal, but a young polype sprouts from 
the wounded part ; if it be cut into two portions by a trans- 
verse incision, each soon developes the wanting parts of its 
structure ; if longitudinally divided, both portions soon be- 
come complete animals; if it even be cut into several 
parts, every one of them will rapidly assume the form and 
functions of the original. The inversion of its body, by 
turning it inside out, does not destroy it ; on the contrary, 
the exterior surface assumes the office of a stomachical 
cavity, and that which was originally internal will give birth 
to buds, and take upon itself all the properties of the skin. 
See R. Jones’s Outline of the Animal Kingdom, p. 26. 

The Hydra is locomotive and naked, but the majority of 
its order are permanently affixed to their sites, and are in- 
vested with a horny sheath or polypidom, which in many 
instances excels all other zoophytical productions in the 
delicacy and gracefulness of its form. Thcse polypidoms 
are converfoid and more or less divided, the ramifications 
being divided in a variety of elegant plant-like forms. 
The stem and branches are alike in texture, slender, fistu- 
lar, and almost always jointed at short and regular inter- 
vals, the joint being a mere break in the continuity of the 
sheath, without any character of a proper hinge, and evi- 
dently formed by regular periodical interruptions in the 
growth of the polypidoms. Along their sides, or at the 
extremities, we find the denticles or cup-like cells, within 
which the polypes are contained, arranged in a determinate 
order, and either sessile or elevated on a stalk. Plate DVI. 
fig. 12. Though of the same substance, the ccll is some- 
thing more than a simple expansion of the stem or brancli; 
for near its base there is a distinct partition or diaphragm, 
on which the body of the polype rests, with a plain or tu- 
bulous perforation in the centre, through which the con- 
nection between the individual polype and the common 
medullary pulp is retained. 


According to Mr J. E. Gray, this order embraces five fami- 
lies, viz. 
Fam. I. Mydraide.—Hydra. Plate DVI. fig. 10 and 14. 
Fam. LH. Tubulariade.—Tubularia ; Eudendrium ; Corymorpha. 
Fam. III. Corynaide.—Coryne; Syncoryna. 


Fam. IV. Sertulariade.—Thoa; Sertularia; Dynamena; Thuia- 
ria; Pasythea; Epistomea ; Lirizoa ; Plumularia ; Anten- 
nularia; Cymodoce; Salacia ; Idia, 

Fam. V. Campanulariade.—Laomedea ; Campanularia ;_ Peri- 
pyxis. 


V.—SPONGES.’? 


The Sponges differ so much from all other Zoophytes, 
that De Blainville has constituted with them a separate 


Polypiaria, J. FE. Gray. 
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Sponges. class, under the denomination of Amorphozoa, to mark that 
want of a definite and constant form in their species for 
which they are remarkable in the animal kingdom. Their 
general appearance and structure must be familiar to every 
one. They are soft, elastic, porous or cellular bodies, of a 
uniform structure in every part, without any organs or ves- 
sels, and capable of absorbing large quantities of liquid, 
which they again yield up on pressure, without injury to 
their textures. They are quite insensible to every sort of 
irritation, and can contract neither the body as a whole, nor 
any portion of it; nor can they remove in any way from the 
site on which they have grown. 

In a recent state the sponge is filled with a colourless 
animal jelly, the quantity of which varies much in different 
species. This jelly is apparently homogeneous ; but, with the 
assistance of the microscope, it has been discovered to be 
full of numerous transparent spherical granules. It is dif- 
fused through every part of the sponge, filling the intercel- 
lular spaces, and it lines also the canals which permeate the 
mass, and often covers the surface with a slimy coat. 

The sponges used in domestic economy are composed of 
ahorny fibre, netted together so as to form small irregular 
meshes, with larger canals and holes interspersed. The 
fibre is solid and transparent, generally smooth, but some- 
times closely invested with a fine branched vascular tissue. 
These sponges are soft, compressible, and eminently bibu- 
lous; but there is a gradual passage from them into others 
of a more rigid and compact texture; and on examining 
into the cause of this change, we find that the fibre has 
become loaded with crystalline needle-shaped_spicula, 
which, chemical tests assure us, are formed of pure silex 
or flint. There are many sponges in which these spicula 
predominate so far that the horny matter has become of 
secondary importance; and such sponges, after being 
dried, resemble crumbs of bread, and are easily rubbed 
down into a powder merely by friction between the fingers. 
Mr Bowerbank has shewn that the transition from the 
fibro-horny to these siliceous sponges is insensibly made, 
and that many species which were believed to be purely 
fibrous, contain in fact numerous minute imbedded spicula.! 

There is another class of sponges, rather of a felted than 
reticular structure, and containing a very scanty proportion 
of organic fluid. They are usually of a grayish-white 
colour, and are loaded with spicula, but the spicula are 
composed of carbonate of lime. These spicula are more 
variable both in form and size than the siliceous kinds ; for 
in the same sponge we often find some which are needle- 
shaped, others that are club-shaped, and others that are 
formed of three or four divergent prongs. There has not 
been discovered any sponge in which the calcareous and 
siliceous spicula naturally co-exist ; but some species of a 
compact fleshy texture have been described, in which, 

while the central parts are crammed with spicula of flint, 
the surface is covered with a layer of calcareous earth? 

In all sponges the surface is porous, and of a finer and 
closer texture than the interior, which is also permeated 
with some irregular sinuous canals, that open on the surface 
in the form of circular orifices, which have been called their 
oscula, but which are properly their vents. When living 
and in health, the sponge is continually imbibing by the 
pores the water which surrounds it. This water, penetrat- 
ing to every part, fills the cells and distends the body 
equally ; it is then forced into the canals, and driven, in an 
agitated current, from the body, through the oscula. By 
this circulation the air and food of the Sponge is supplied, 
and its effete excretions removed 3 but by what agency it is 


1 Microscopic Journal, i. p. 8, &e. 
2 For the fullest and most accurate account of the structure and 


Lamarck’s Animauz sans Vertebres. 


originated and kept up, is not positively ascertained. Dr ne 
that minute vibratile cilia planted ‘phytes 
in the canals and pores are the moving power; while “=; 


Grant thinks it probable 


Dutrochet ascribes the phenomena to that law of endos- 
mose which he has discovered to regulate the transmission 
of liquids of unequal densities through all organic mem- 
branes. 

Sponges are propagated by gemmules, which originate in 
the organic mucus, and are carried out of the body by the 
effluent currents just described. In some sponges these 
gemmules are ciliated and locomotive when mature; but 
it seems probable that the majority of the species produce 
only unciliated gelatinous grains, which are nevertheless 
endowed with a very active motility, like the ultimate par- 
ticles of even inorganic matter. 

With one or two exceptions, sponges are natives of the 
sea, ranging from tide-marks to a very considerable depth. 
They are scarce and small in cold latitudes, and gradually 
increase in size and numbers as we trace their course 
towards the tropics, but perhaps they abound most of all in 
the genial seas of the Australasian islands. The sponges 
of commerce are chiefly procured from the Mediterranean, 
and from the Bahama islands in the West Indies. 

The classification of sponges is in a state of the utmost 
uncertainty, and most of the genera rest on very insufficient 
characters. The names of such as have been proposed are 
as follows: 


Aleyoncellum. Hallirhoa. Siphonia. 
Achilleum. Hippalimus. Scyphia. 
Ceeloptycium. Halichondria. Spongia. 
Choanites. Geodia. Tethia. 
Cnemidium. Lymnorea. Tragos. 
Chenendopora. Manon. Ventriculites.3 
Grantia. Myrmecium. 
VI.—LITHOPHYTES4 


The Lithophytes, in the restricted sense in which we use 
the term, are plant-like marine organized bodies, which 
adhere to other substances by a crustaceous base, and are 
composed of an internal fibrous axis encrusted over with a 
chalky porous bark, either continuous, or divided by septa 
into numerous equal articulations. From the time of Ellis, 
who was a strenuous advocate of their animality, they have 
been always described as members of the animal kingdom; 
but the observations of Blainville and Schweigger leave no 
doubt of their being truly vegetables, differing little from 
many alge. 

There are two families of lithophytes. In the first the 
calcareous crust is rather thick, compact or minutely 
porous, and jointed. The family corresponds exactly with 
the genus Corallina of Linnzus, subdivided by Lamarck 
and Lamouroux into the following genera: Cymopolia, 
Corallina, Jania, Flabellaria, Amphizoa, Penicillus, Galax- 
aura, Acetabulum, and Polyphysa. Many of the species 
are very pretty, and the Acetabulum is a parasol in minia- 
ture. Plate DVI. fig. 13. One species (Corallina officinalis) 
has been much celebrated as a powerful vermifuge. 

The second family, from being more decidedly vege- 
table in its aspect, is named by Blainville Fucoidee. In 
it the cretaceous crust which covers the stem and branches 
is very thin and continuous, and it offers to observation no 
trace of pores. The organic substance is also more gelati- 
nous, and consequently approaches nearer to that of the 
true sea-weeds. The genera are, Udotea, Dichotomaria, 
Liagora, and Neomeris. (D. M.) 


2 Lam. Anim. sans Vert. 2de edit. ii. p- 606. 


4 physiology of the sponges, the reader is referred to Dr Grant’s papers 
in the 13th and subsequent volumes of the Edinburgh Philosophical Journal ; and for a descripti 


on ofthe genera and species, to the 2d vol. of 
4 Synonymes: Coralline ; Calciphyte. 
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U ZOROASTER, or ZeRDuUSsHT, a celebrated ancicnt “ Romane Historie Scriptores Greci Minores.” Francof. 
pil philosopher, said to have been the reformer or the founder 1590, fol. This was followcd by other editions, of which the 
ft of the religion of the Magi. It is wholly uncertain to how best is that of Reitemeier, Lipsize, 1784, 8vo; Bonne, 1837, 
man many emineut men the name of Zoroaster belonged. Some &vo. The latter impression, forming a volume of Nie- 
lavel > have maintained that there was but one Zoroaster, and that buhr’s “ Corpus Scriptorum Historia Byzantine,” was su- 
lew he was a Persian ; others have said that there were six emi- perintended by Bekker, who has corrected the errors of 
nent nent founders of philosophy of thisname. Ham theson of the formcr edition, and has omitted such critical notes as 
Noa Noah, Moses, Osiris, Mithras, andothers, both gods and men, he did not approve. In both these impressions, some an- 
lav have by different writers becn asserted to have been the same notations of Heyne are added to those of Reitemeier. 
with with Zoroaster. Many different opinions have also been ad- = ZUG, a canton of Switzerland, the smallest of the whole 
wan vanced concerning the time when he flourished. Aristotle confederacy. It is bounded on the north by Ziirich, on the 
Le and Pliny fix the date at so remote a period as 6000 years east and south-east by Schwytz, on the south-west by Lu- 
tefo before the death of Plato. According to Dionysius Laer- cerne, and on the west by Aargau. It is only 110 square 
ths, tius, he flourished 600 years before the Trojan war ; accord- miles in cxtent ; and is divided into two parts, the inner and 
ing ing to Suidas, 500. If, in the midst ofso much uncertainty, the outcr amt or bailiwick. It contains 1876 dwellings, 
any any thing can be advanced with the appearance of proba- with 14,710 inhabitants. They are all of the German race, 
bilit bility, it seems to be this, that there was a Zoroaster, a and speak that language. The religion is that of the Ro- 
Fer Perso-Median, who flourished about the time of Darius mish church, and the canton contains nine parish churches, 
Hyg Hystaspes ; and that besides him there was another Zoro- with three monasteries, all under the bishop of Constance. 
ate aster, who lived at a much more remote period among the The constitution is a pure democracy. All the males 
Bab Babylonians, and taught them astronomy. The Greckand who have completed the age of nineteen must become 
Ara Arabian writers are agreed concerning the existcnce of soldiers, and must be regimented in the militia. An as- 
the the Persian Zoroaster ; and the ancients unanimously sembly of the whole inhabitants is held on the first Sun- 
er ascribe to a philosopher whom they call Zoroaster, the day in May, when the several officers arc chosen for the 
tig origin of the Chaldean astronomy, which is ccrtainly of year. ‘The chief, called the Landamann, is elected for two 
nu much earlier date than the timc of Hystaspes. It seems years, and from thc two bailiwicks alternately. The officers 
ther therefore necessary to suppose a Chaldean Zoroaster dis- of the militia are nominated for life. The council consists 
tine tinct from the Persian. Conccrning this Zoroaster how- of thirty-four members, and in ordinary times assembles 
tre ever nothing morc is known than that he flourished to- three times in the ycar, and at such other periods as the 


wards the beginning of the Babylonish empirc, and was 
the father of the Chaldean astrology and magic. All the 
writings that have bcen ascribed to Zoroaster are unques- 
tionably spurious. 

ZOSIMUS, a historian of Constantinople, who has had 
various editors, is supposed to have written in the fifth cen- 
tury. He is described as “ comes et exadvocatus fisci;” and 
from his own work it is cvident that he was not a Christian. 
He-wrote the history of the Roman cmpire from the reign 
of Augustus to the year 410. The first book contains brief 
notices of the earlier emperors, ending with Dioclctian ; but 
in the other five books his details are more ample. A Latin 
version of this history was published by Leunclavius in 1576; 
and in 1581 H. Stephanus addcd the Greek text of the first 
two books to his edition of Herodian. All the six books 
were published by Sylburgius in the third volume of his 
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chief may deem it necessary ; but a cominittce of that body 
is permanent, and supcrintends the police, and forms a court 
of appeal from the ordinary tribunals. There arc infcrior 
authorities in cach of the two bailiwicks, who rule in local 
affairs. The taxes are collected on liquids consumed, 
whether wine, beer, or spirits; besidcs which there are 
stamp-taxes, and payments for licenses to carry on trade ; 
but the whole burdens arc very light. The contribution of 
the canton to the general confederacy is 1250 francs, and 
the contingent of men 250. 

The face of the country is alpine, but the highest moun- 
tain, the Ruffi, does not excced 4830 fect. The other 
mountains, as the Rossberg, the Zugerberg, the Morgarten, 
and the Dreilanderstein, are lower. The river Reuss is the 
principal stream, which runs to the lake of Zug, and re- 
ceives the smaller brooks. It forms the oT with the 
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canton of Aargau. The lake of Zug, one of peculiar beauty, 
is about nine miles in length and two and a half in breadth. 
The road by its side presents points of view and striking 
objects which charm the eye, and leave a lasting impres- 
sion on the mind of the traveller. This lake is danger- 
ous to navigate with a strong southerly wind, on account 
of the sudden violent gusts. It has however some trade 
on it, and is abundantly stocked with fish of various kinds. 
The lake of Eger, and that of Fenster, have their peculiar 
beauties, and, like that of Zug, abound in fish. ‘The cli- 
mate is that of the Alps, but rather milder than in some 
other parts. The soil is good, and yields corn and wine, 
much fruit, especially plums, and great quantities of wal- 
nuts and chestnuts. There are no manufactures except two 
paper-mills. The trade consists in the export of butter, 
cheese, cattle, wool, hides, dried fruits, and chestnuts. 
These are sufficient to pay for the few foreign necessaries 
and luxuries that are wanted. The chief profit is however 
derived from the very numerous foreigners who visit the 
country in the summer months, and who find good accom- 
modations, but at no very cheap rate. 

The capital of this canton likewise bears the name of 
Zug. It stands on the lake at the foot of a mountain. It is 
fortified, contains two churches, a Capuchin monastery, a 
hospital, a council-house, a workhouse, and 2800 inhabi- 
tants. It is a poor placc, except at the time of the annual 
fair, which continues fourteen days, when there is an ap- 
pearance of activity. 

ZUINGLIUS, Unnricus, or Ulrich Zwingli, an able and 
zealous reformer, who laid the foundation of a separation 
from Rome in Switzerland, at the time when Luther was si- 
milarly employed in Saxony, was born on the first of Janu- 
ary 1504, at Wildehausen in Tockenburg, a distinct republic 
in alliance with the Swiss confederation. He was sent to 
school at Basel, and afterwards at Berne, where he learned 
the Greek and Hebrew languages. He studied philosophy 
at Vienna, and divinity at Basel, where he took the degree 
of A.M. in 1506. While he officiated as preacher at Zii- 
rich, a Franciscan sent by Leo X. came to publish indul- 
gences there; against which Zuinglius, after the example 
of Luther, declaimed powerfully. In the course of this op- 
position he started a new doctrine, which he called Evan- 
gelical Truth ; and from the beginning of 1519 to 1523, 
he preached not only against indulgences, but against 
other articles of the Romish church. But though Zuin- 
glins made no less progress than Luther, he conducted 
himself with more moderation ; and wishing to have the 
concurrencc of the civil powers, procured two assemblies 
to be called at Zurich. By the first, he was authorized to 
proceed as he had begun; and by the second, the outward 
worship and ceremonies of the church of Rome were abo- 
lished. During these transactions, Zuinglinus published 
several books in defence of his doctrines; but treating of 
the eucharist, and prescribing a form of celebrating the 
Lord’s Supper different from Luther, he was involved in 
violent disputes with the rest of his reforming brethren. 
Respecting the divine decrees, the opinion of Zuinglius 
and his followers differed very little from that of the Pela- 
gians; and instead of declaring, with Calvin, that the 
church is a separate independent body, vested with the 
right of legislation for itself, Zuinglius ascribed to the civil 
magistrate an absolute and unbounded power in religious 
matters, allowing at the same time a certain subordination 
among the ministers of the church. This was abundantly 
agreeable to the magistrates of Ziirich ; but the rest of the 
Swiss cantons disallowing of their proceedings, the opposite 
parties had recourse to arms; and Zuinglius, who began as 
a preacher, died as a soldier, in 1531. His works have 
been published in four volumes folio. 

ZULLICHAU, a city of Prussia, the capital of the cir- 
cle of the same name in the government of Frankfort on the 
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Oder, and the province of Brandenburg. It standsona fey 2 


tile plain, is surrounded with walls and ditches, and contains 
760 houses, with 5900 industrious inhabitants, who are em- 
ployed in making fine cloths, linens, hats, and hosiery, and 
in breweries and distilleries. It is the place where, of late 
years, many large and cheap editions of the most popular 
books in the English language have been printed very cor- 
rectly ; and it furnishes Germany with the writings of Scott, 
Byron, and others, at a price greatly inferior to that at 
which they can be imported, and thus contributes to extend 
the knowledge of our language and literature. 

ZURICH, a canton of Switzerland, one of the most an- 
cient of the confederation. It is bounded on one side by 
the dominions of the grand duke of Baden, and on all 
other points by the Swiss cantons of Schaf hausen, Thurgau, 
St Gall, Schwytz, Zug, and Aargau.’ The whole extent of 
the canton is about 640 square miles, including the lakes. 
The population, by a census taken in the year 1837, was 
found to be 231,576 individuals, all of whom, except 2000 
Catholics, belonged to the Protestant reformed church. 

The canton is purely of German origin, using only that 
language, but with a strong patois among the country people. 
It contains six cities (so denominated from being or having 
been fortified), eight market-towns, 149 communes, and 467 
villages, with 26,400 houses. The education of the people 
is carefully conducted. Besides a university in the capital, 
and several private institutions, there are no less than 383 
public schools, in which more than 55,000 children are in- 
structed in the lower branches of learning. The contingent 
of the canton towards the general defence of the confedera- 
tion is fixed at 3700 men, and the annual payment of 74,000 
francs. ‘This canton is one of the governing departments, 
and is therefore, alternately with Berne and Lucerne, the 
residence of the diplomatic body, and of the persons en- 
gaged in the official business of the confederation. The 
surface of the canton may be properly described as an un- 
dulating succession of plains and hills of no great eleva- 
tion, except two ranges, whose highest peaks are about 
2000 feet above the level of the lakes, or about 3500 feet 
above the level of the sea. With the exception of those 
peaks, the land is fertile and well cultivated; producing corn, 
wine, fruits, and an abundant store of butter and cheese for 
the support of its own dense population. The towns and 
villages contain a most industrious population, chiefly em- 
ployed in the manufacture of silk and cotton goods of a 
fine and elegant texture, which are formidable rivals of 
the English and French fabrics at the fairs of Frankfort 
and Leipzig, and in the cities of Germany. The rapid 
streams afford a power by which some very extensive cot- 
ton and silk mills are turned. 

The most prominent feature in the face of the country 
is the lake of the same name as the canton. It formsa 
kind of crescent from east to west. It is about twenty- 
nine miles in length, and in breadth varies from three to 
four miles. It is chiefly supplied with water from the river 
Linth, into which descend the melted snows of the glaciers 
of Taede and Kistenberg. Though its depth in many parts 
is 600 feet, yet, owing to shoals in other parts, it is only 
navigable by vessels of a light draught of water, or by 
steamers, with which, within the last three years, it has, like 
the other lakes of Switzerland, been abundantly furnished. 
The lake in the hottest months is raised from ten to fifteen 
feet by the more rapid melting of the ice on the glaciers. 
The lake of Ziirich is next to that of Geneva in extent ; 
and, though destitute of the grandeur of scenery of that 
and of the Wallenstadt and Lucerne lakes, its banks exhibit 
the peculiar charm of rich and high cultivation. 

ZuURIcH, the capital city of this canton, stands on the 
lake described in the preceding article, about 1270 feet 
above the level of the sea, at the point where the beauti- 
fully translucent river Limmat gushes out and passes under 
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a very broad wooden bridge, which is the chief market- 
place. The city contains 14,500 inhabitants, who are in- 
dustrious, economical, and consequently thriving. They 
conduct considerable manufactories of silk, linen, and cot- 
ton; and this is the focal point for the sale of the goods 
prepared in the populous vicinity. A few years ago it 
might have been described as a gloomy ill-built place, 
and by no means a clean one; but of late the advance 
of wealth is abundantly shown in the great improvements 
which have been and still are carrying on. This is espe- 
cially remarkable near the lake, and in the post-office and 
two hotels, one of which (the Bauer) is the largest and 
most complete establishment in Switzerland, if not in 
Europe. The university was only founded in 1823, and 
has never had many students. It was, in 1839, the pre- 
text or the cause of a revolution in the canton. Dr 
Strauss, a man of learning, but the author of a work of 
infidel tendency, had been appointed professor of divi- 
nity. There had been discontents for some time in the 
parts of the canton without the city, against the muni- 
cipality, who were the electors of a disproportionate num- 
ber of the legislative body. This election to the profes- 
gorship was made by that corporation, previously suspected 
of antichristian principles ; and the country people flew to 
arms, besicged and took the city, displaced the municipa- 
lity, ejected Strauss, and made alterations in the elections 
to favour the anti-capital party. ‘Tranquillity was restored, 
after some lives had been lost ; but how durable it may be, 
time must determine. The markets are well supplied with 
fruit and vegetables, and tolerably well with meat and poul- 
try. Though the river and the lake furnish some fine fish, 
they are high in price when compared with other articles of 
food. ‘The city was fortified, but is not kept in a very de- 
fensible state ; some of its works having been formed into 
most pleasing walks, with views over the lake, and the 
snowy tops of the distant Alps in sight in the back-grounds. 
One of the defences of Ziirich is the lake itself, on which 
an attempt was made by the French in 1799 to attack the 
city by water, on which occasion the inhabitants armed all 
the craft they could collect for the defence, and placed the 
flotilla under the command of a British naval officer of the 
name of Williams. 

ZUTPHEN, a circle of the province of Guelderland in 
Holland, divided into fourteen cantons, and containing 
84,000 inhabitants. The capital is the city of the same 
name, situated at the point where the river Berkell falls into 
the Yssel. It is strongly fortified, and the walls, being 
planted with trees, form a pleasing promenade. In the 
suburbs are many fine houses and gardens belonging to 
the merchants of the city. Zutphen contains six churches, 
several good schools, and 10,200 inhabitants, who have ma- 
nufactories of cottons and linens, tanneries, brewerles, dis- 
tillerics, and paper-mills. Long. 5. 57. E. Tmt. 52: 7. 


30. N. 

ZUYDER-ZEE, a great gulf or bay of the German 
Ocean, which extends from south to north in the United 
Provinces, between Friesland, Overyssel, Guelderland, and 
Holland. It is so called from its situation towards the 
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a It ie avail it the Zuyder-zee was formerly a lake, 
and that the land is swallowed up which united N 
Holland with Friesland. ? _ - 


ZWEIBRUCKEN, better known under the name of 
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Deux Ponrs, a beautiful city, once the capital of a princi- | 


pality, but now belonging to the Rhenish province of the 
kingdom of Bavaria. It stands on the river Erblach, and is 
surrounded with walls. It is well and regularly built, in a fine 
situation, with hills and woods around it. The princely re- 
sidence is in a ruinous condition, and a part of it is convert- 
ed into a catholic church. Two of the churches are cele- 
brated as fine specimens of architecture. ‘The city contains 
7250 inhabitants, employed in making cloths, leather, snuff, 
and tobacco. The learned society which existed here during 
the last century, and published some of the best Greek and 
Roman classics, is extinct. 

ZWENIGORODKA, a circle of the Russian govern- 
ment of Kiew. It extends in north latitude from 48° 44/ 
to 49° 20’, and in east longitude from 30° 28’ to 32° 2. 
It is watered chiefly by tle Lincuska, the Zingley, and the 
Bojarka; has very little wood, but many valuable tracts of 
land, which, when cultivated, yield good corn. ‘The capi- 
tal is of the same name, on the river Zingley, and though 
called a city, has only 200 houses, with 1230 inhabitants. 
It is distant 1003 miles from St Petersburg. Long. 30. 44. 
BK. Lat. 49. 12. N. 

ZWICKAU, a city of the kingdom of Saxony, the capital 
of a bailiwick of the same name, in the province of Erzge- 
birge. It was formerly a strong fortification. It is now a 
well-built place, containing four churches, a college with 
a library of 16,000 volumes, a hospital, two military maga- 
zines, 890 houses, and 6000 inhabitants, who manufacture 
woollen and cotton goods, leather, and some hardware. Near 
to it are several mills for making paper. 

ZWOLLE, a city, the capital of the circle of the same 
name, in the province of Overyssel, in Holland. It stands 
on a canal two miles from the Yssel, and is very strongly for- 
tified. It is well and regularly built, and has eight churches, 
some hospitals, and a large grammar-school. Zwolle contains 
15,640 inhabitants, among whom are many rich capitalists, 
who trade extensively in the products of the country, and 
conduct some large sugar-refineries. The city is surround- 
ed with pleasant promenades. 

ZYGHUR, a town of Hindustan, in the province of Be- 
japore and district of Concan, situated at the bottom of Boria 
Bay, which is two miles decp and six broad, but has only 
two and a half fathoms of water on the bar, though there 
is a good depth inside. The town is defended by a small 
citadel, and mostly enclosed with a stone wall. Long. 73. 
23, E. Lat. 17. 16. N. 

ZYMOSIMETER (formed from Cipwois, fermentation, 
and pérgoy, measure) is the name given to an instrument 
described by Swammerdam in his book De Respiratione, 
and intended to measure the degree of fermentation occa- 
sioned by the mixture of different matters, and the degree 
of heat which those matters acquire in fermenting. The 
same instrument has been employed to ascertain the heat 
or temperament of the blood of animals. 
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